“1 DESCRI PTION CLEANI NG SHEET Technical Field [00011 5 The 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 tonsisting of ball-shaped wool
fibers, wherein the wool fibers in the outer |ayer of the waddi ng have been
felted. The ball-shaped wadding is nade by: preparing a fiber strip by
cutting a sliver consisting of openggswgﬁhjbhpers into a predeterm ned
| engt h; sandwi ching the fiber strip between two opposing surfaces; rubbing

the fiber A ikng one or both of the surfaces; formng the fiber
strip into@%@ﬁ%é%‘rl as 15 noistening the outer |ayer of the fiber

strip; andd%¥ﬁhin?.ﬁ?d felting the outer layer of the ball-shaped fiber
strip. [00 ﬁ% &Mt Literature 2 discloses a stuffed article used as
bedcl ot hes ﬁ{)J ]]fjl othes for cold weather. The stuffed article is made by:
prepari ng s[ Q ing balls consisting of main fibers 20 and bi nder fibers that
have a softeni poi nt .at l.east 20C |l ower than that of the main fibers;

ke : priglric

bl owi ng the st utiEiREEENARYeQtioN felptes tg g\ Alsaning shech At capyyitally be tiseRartiny
stuffing balls to integrate themtogether. [0004] Patent Literature 3
di scl oses de§WWH§WﬂQ§WﬁW%%¢r@@W@@ture containing crinped 25 thernoplastic
staple fibers and crinped heat-and-noi sture bondabl e staple fibers. Sone of
the fibers BagkgrovedAtti t ut e the bal | -shaped fiber structure are thermally
bonded by the crinped heat-and-noisture bondable staple fibers. The
bal | - shaped0002)er structure is nade by:
Various types of ball-shaped fiber aggregates are known in the art. For example,
10 Patent Literature 1 discloses a wadding consisting of ball-shaped wool fibers, wherein the
wool fibers in the outer layer of the wadding have been felted. The ball-shaped wadding is
made by: preparing a fiber strip by cutting a sliver consisting of opened wool fibers into a
predetermined length; sandwiching the fiber strip between two opposing surfaces; rubbing the
fiber strip by moving one or both of the surfaces; forming the fiber strip into a ball as well as
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:



"2 spreading out, on a nesh, a mxture of staple fibers containing crinped
thernopl astic staple fibers and crinped heat-and-noi sture bondabl e staple
fibers; rolling the staple fibers on the nmesh while spraying msted water
“thereon, to formgranul ar pieces of fiber therefrom inmrersing the granul ar
pi eces into water; and causing the water2in the water-inpregnated 5 granul ar
pi eces to boil and formng air bubbles therein, to thereby forma nultitude
of cell-like airspaces in the granular pieces; and at the sane tine,
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bal | - shape regates scl ose In as’m eani ng

sheet. [0006] .Meanwhi |l e, cl.eaning sheets having fiber .aggr t t hough
ot bal | -srabuunaly Shrene SRR i BEEOS g o erh B BRI Iparflehll”,

di scl oses such a cl.eani ng sheet. The, 15 .cl eani sheet disclosed thereinis
Combsed o nihgrdu Heaoidr PIERL ind Aipramiionini bR Bonihe SR Ipmettted
continuous filanments joined, to the, t and extendi in one directjon. The
Cont ] noous srimdirerrees t Bl i fogaig g B rdBrcinga Lipy 1omamuBgads o FILIRT: , "ot
heat -seal li.nes tha extend in a direction, craossi r’ig, t he. conti ngous
filaments oHEPIERI the grapplanpigess; andrat the same dios, thepally bonding spme ot thedihengt h
direction of the continuous filanents. Wth this cleaning sheet, dirt 20 is

trapped anohe copgitue theigraslas piesas Rrareess of thecrappedihsatcnd-maistarsdardablersgpisy er |

are fixed at their front and rear portions by the heat-seal |ines, and are
thus |inmitelibas terms of degree of freedomin novement, resulting in
insufficient trapping of dirt anong the fibers. Also, the heat-seal |ines

t hensel ves [©80¥ot trap dirt, thus making the dirt trapping efficiency
unsati sfactory. 25 [0007] Patent Literature 5 discloses a cleaning sheet
simlal0to the Noe of stbé cabede-imentRated nPateriti Laeratirese hdwevdne dedcabei usings heet
disclosed in Patent Literature 5 forns a cl eaning section by
ball-shaped fiber aggregates disclosed therein as materials for a cleaning sheet.
[0006]
Meanwhile, cleaning sheets having fiber aggregates, although not ball-shaped, are
known in the art. For example, Patent Literature 4 discloses such a cleaning sheet. The
15 cleaning sheet disclosed therein is composed of a heat-sealable sheet and a multitude of
heat-sealable continuous filaments joined to the sheet and extending in 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



"3 joining, to a base sheet, a fiber bundle nade by bundling together a
multitude of fibers. Patent Literature 5 describes that the cleaning sheet
can sufficiently wipe off dirt of a fairly large size. The fibers in the
“cl eani ng sheet, however, are oriented in a single direction, and thus,
depending on the wiping direction, there3are instances where dirt cannot be
trapped 5 securely. [0008] Patent Literature 1: JP-A-58-70758 Patent
Literature 2: JP-A-61-125377 Patent Literature 3: JP-A-2002-212868 10
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Di scl osure "of I'nvention [ 0009 The present invention provides a substrate

sheet and aPaﬁ%f AERRSE ggstcnbé}s%%{%@ BleghinglsheR! d4h %{lfl"ltcﬁénfg}]fJ \B/gde%ﬂg dirt &8 faleRET

aggregate bu es Jolned to at least one side of the trate sheet to form
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by joining ttogether, at a joining section, urality o bers that have
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met hod f or nanufacturing the above-nentioned cleaning sheet. The net hod of
manuf ac uri%@msycleaning sheet includes: formng a continuous-fil anment
bundl e by j@h&% ng together a plurality of continuous filanents that have
been arrang ]n one direction with a plurality of joining sections that

gé%??ﬂugﬂsafgigﬁé%%_Rﬂkghségﬁé¢$gﬂgé%fhfgrﬁigbrﬁﬁgbgzehnsrgbf2;$?ger bundl es
ggcgrghg?g t he ﬁﬁg&iggawggudéygﬂﬁzs%9dle bet ween adj acent j oi ning
Patent Literature 3: JP-A-2002-212868
10 Patent Literature 4: US 6,329,308 B1
Patent Literature 5: JP-A-2007-289341
Disclosure of Invention
[0009]
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;



4 formng a clunmp-like fiber aggregate bundle by blowing a fluid on the
unopened stapl e-fiber bundle to open the fibers extending fromthe joining
section; and joining a plurality of the clunp-like fiber aggregate bundl es
‘to at | east one side of a substrate sheet. 5 [0011] The present invention
al so provi des another preferable nmethod #or manufacturing the

above- nenti oned cl eani ng sheet. The nethod of nmanufacturing a cleaning sheet
includes: formng a continuous-filanent bundle by joining together a

plural ity of cogihitholiBlubbliREBMtc? abtRtud BURIDBILIBHRNDeid P AR uslipeREt | on

with a plurality of "joinihg sectio hat 10 éxtend in a direction
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arranged; form ng unopened stap cutting the

conti nuous-fil ageat : %ﬁﬁﬂ ' Lol N ' sl QLA a
plurality of tﬁe uﬁo%glﬁg%%s?g%%e- I -12%@ @%ﬁ%&%&%%bﬁ;@kﬁggtsat %éa)%eongi%g% dg% a
substrate %1 SsheeS tét and formng clunp-like fiber aggregate bundles fixed to
the subst r al- Qe by blowing a fluid on the unopened stapl e-fiber bundles

to open the B'ﬁers extending fromthe joining section. Brief Description of
EXamﬁngé A } 012] [Fig. 1] Fig. 1 is a perspective illustrating a first
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'ITustrating Onf%mvl\ﬁ)gf aofzonltjilsllilorhg-f{[larrlr?en% lbﬁr?dqi: %?: j(s>irr11(ianegt tOigéﬂl'lﬁl;Il'S; ;)ﬁltra?l?y oif r(]:mll:t}n%busl'
filaments that have been arranged in one direction with a plurality of joining sections that
10 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
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-II 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.



5 [Fig. 5] Fig. 5is a schematic diagramillustrating a device for

manuf acturing an unopened staple-fiber bundle. [Fig. 6] Fig. 6(a) to Fig.
6(d) are schematic diagrans sequentially illustrating the processes of
‘manuf act uring an unopened staple-fiber bundle. 5 [Fig. 7] Fig. 7(a) is a
schematic diagramillustrating another device for manufacturing an unopened
staple-fiber bundle; and Fig. 7(b) is a schematic diagramillustrating one
of the processes of manufacturing an unopened staple-fiber bundle using the

manuf acturing dey of Fig!§ Ushr @h&fadcndifsdm i@ ating Ell Bevi® fdr! rﬁanu%cﬁﬁ'mgrlﬂ Fig.

8(b) are schematic di agrans |IIustrat|ng a device for opening 10 an

unopened st k. e [Fig. 9] Fig. 9 is a schematic diagram
illustrati nlgﬁg g\'sltltg@ @ manuf acturing a cleaning sheet. [Fig. 10] Fig. 10
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sheet illustrated.in Fig 14. 25 [Fig. 16] Flg 16 is a perspective
(correspond'ilHﬁfai “FF‘@ 7%4) illust rati ng a si xth enbodi ment of a cleaning

sheet of the present invention. é& : 17 is a perspective
(cor r espondi ng [Fig- B] Big- &a)andHig b)a’@fq WQCIaa@ agrarps illustrating a device for opening

10 an unopened staple-fiber bundle.
[Fig. 9] Fig. 9 is a schematic diagram illustrating a device for manufacturing a cleaning
sheet.
[Fig. 10] Fig. 10 is a schematic diagram illustrating another device for manufacturing a
cleaning sheet.
15 [Fig. 11] Fig. 11 is a perspective (corresponding to Fig. 1) illustrating a second
embodiment of a cleaning sheet of the present invention.
[Fig. 12] Fig. 12 is a perspective (corresponding to Fig. 1) illustrating a third
embodiment of a cleaning sheet of the present invention.
[Fig. 13] Fig. 13 is a perspective (corresponding to Fig. 1) illustrating a fourth
20 embodiment of a cleaning sheet of the present invention.
[Fig. 14] Fig. 14 is a perspective illustrating a fifth embodiment of a cleaning sheet of
the present invention.
[Fig. 15] Fig. 15 is a schematic diagram illustrating a device for manufacturing the
cleaning sheet illustrated in Fig. 14.
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



"6 enbodi nent of a cleaning sheet of the present invention. [Fig. 18] Fig.
18 is a perspective (corresponding to Fig. 14) illustrating an eighth

enbodi ment of a cleaning sheet of the present invention. Best Mde for
‘carrying out the Invention 5 [0013] The present invention will be described
bel ow according to preferred enbodi nentsé thereof with reference to the
drawings. Fig. 1 illustrates a perspective of a first enbodi nent of a

cl eani ng sheet according to the present invention. Fig. 2 is a

Cr 0ss- sect | QRYdin¥dre¥t 4 ARthg sRb@BOhE bRSend thivddkiohn Fig. 1. The cleaning sheet
10 of the present enbodi ment includes a 10 substrate sheet 11. The substrate
sheet 11 is re ayi i i : N ih@ction
Y ort hogonal tﬂgggggj¢¥%égc¥égﬁ?ﬁ%k§ﬂ%§?n%%bﬁ%éég@g#%gﬁfﬁgmgg%g%%hq%%QOn one

si de of theerﬁﬁbl&ﬁﬁén%ga a%?%#ﬁg REr ik ﬁé%n?&v&ﬁ{bhi on 12 is substantially

rectangul ar as vi ewe ove, having a length direction X and a width

direction Y i i .2 is |ocated in a central area of the
Bl o€ RER i 36 e 1Attty

substrate s respect e wdth direction Y. The 15 substrate
sheet hﬁ% gspair of flaps 11 a extending sideward fromthe |left and right
si de edges 9 A of the cleaning section 12. Wth respect to the |length
direction X, on.the other

and, .t he . cl.eani secti.on 12 ans the.entire
area of the subStGHFE" H’é@tf}loflw’illnbet ﬂeégcméeﬁgf%&ﬁ PRSP Rr.e%oﬂfsﬁee Ogg‘?ﬁnhg
section 12 consists of fibe r.egat es is formed to havye a .
o edet or i ribgeck vl e AR The: |t yrdgane of A Ephedinet o « ne
cl eaning secti (fn 12 consist _of fiber aggregate _bundles in a clupp-ljke form
(e.g., substiafisaningheshpicordinge dheorressAIBRRATIPR-K Fiegis groasspectiona] Nicdeiplen The
clunp-1like fiber aﬂgiegate bundle wi|l be described below. A clunmp-I|ike
fiber aggredenselimyHdl a1 ke dr odle edpaning phesh 19nefpiba duessrtapnladiment indydg 2 20
illustrated in Figl. 25 3. The unopened staple-fiber bundle 20" is_forned by
j oi ni nY t ogatbsteate shegf| i aiThe yubstrate shest 5l 13 rectangylar, havieg Bdengthadiregheed and aone

direction with a joining section 22 that extends in a direction
i nt ersect i nyiditi directioneY aithagonaldhereter WHieleaning shaeh H} kas 2 rleapiag agctigh d&en omkher e
is only one joining
side of the substrate sheet. The cleaning section 12 is substantially rectangular as viewed
from above, having a length direction X and a width direction Y. The cleaning section 12 is
located in a central area of the substrate sheet 11 with respect to the width direction Y. The
15 substrate sheet 11 has a pair of flaps 11a extending sideward from the left and right side edges
12a of the cleaning section 12. With respect to the length direction X, on the other hand, the
cleaning section 12 spans the entire area of the substrate sheet 11 in the length direction X.
The cleaning section 12 consists of fiber aggregates and is formed to have a predetermined
thickness.
20 [0014]

The fiber aggregates that constitute the cleaning section 12 consist of fiber aggregate
bundles in a clump-like form (e.g., substantially ball-shaped or shaped like Aegagropila
linnaei). The clump-like fiber aggregate bundle will be described below. A clump-like
fiber aggregate bundle is produced from an unopened staple-fiber bundle 20’ illustrated in Fig.

25 3. The unopened 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



"7 section 22 forned therein. The fibers 21 extending fromthe joining
section 22 in the unopened staple-fiber bundle 20' are opened to assune a
.clunp-like shape (e.g., substantially ball-shape or a shape I|ike
Aegagropila linnaei), which is the clunp-like fiber aggregate bundle 20 as
illustrated in Fig. 3. The process according to which the fibers 21 are
opened will be 5 described further below [0015] The unopened staple-fiber
bundl e 20" illustrated in Fig. 3 is flat, but the shape of the unopened

stapl e-fi begectyan2! ordfed thé&reilOt Thd Mbére D1t HeaRng ReE tﬁa?oihiﬂ% se@foneXB P kiR,
cylindrical, prismshaped, or twisted (helical). 10 [0016] The clunp-1like

fiber aggr eg@péneh 'slﬁ?kﬂib&obdrhle%t frdloBehelfo Fistime 8 chi@-likel sﬁi%priis' (e.g._, S@fstahB411y2 2
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(al though not illustrated) substantially in its center. e bers 21
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to forma bundle of fibers having a clunp-1i orm(e.g., Substantially
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fi ber aggregate Each fiber 21 constituting the clunp-Iike

fiber gre is preferably 3 to 150 mm|ong, and nore
307 bk,

preferably . Setting the fiber length within this range
al | ows theé@bpﬂrs 21 to be opened favorably and thus allows the fibers to
trap dirt er ebet ween securely. In cases where the fibers 21 are crinped
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[0018] The joi nin tipon ,S fornmed substanti al n t he | engt.hw se
Cent ral ar culoBiey o et Bihafcad s nediBRied Hery R b o il PYBREA.
aggregate bundle 20. The joining section 22 is forned, for exanple, b

rrg?ti gg anoPrﬁg‘r'g’éPl‘?dnﬁr%’FSt‘ltdr{baf“? ers 21. Alternatively, the joi gipng sgcti on

22 may, be f%r d through bondi ng using a bonding agent. The joining section
55 " 10°° " [0016]

The clump-like fiber aggregate bundle 20 illustrated in Fig. 3 has a joining section 22
(although not illustrated) substantially in its center. The fibers 21 extending from the joining
section 22 (not illustrated) are opened radially to form a bundle of fibers having a clump-like
form (e.g., substantially ball-shaped or shaped like Aegagropila linnaei), which is the
15 clump-like fiber aggregate bundle 20.
[0017]
Each fiber 21 constituting the clump-like fiber aggregate bundle 20 is preferably 3 to
150 mm long, and more preferably 5 to 50 mm long. Setting the fiber length within this
range allows the fibers 21 to be opened favorably and thus allows the fibers to trap dirt
20 therebetween securely. In cases where the fibers 21 are crimped as described further below,
the length measured in a state where the crimps have been straightened out is regarded as the
“length of the fiber 21”.
[0018]
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



“8 has a predetermned width d and extends in a direction orthogonal to the
direction of arrangenent of the constituent fibers 21, which are arranged
.in one direction. Although the wdth d of the joining section 22 depends
on, for exanple, the length and material of the fibers 21 and how the
joining section 22 is formed, a width of80.5 to 80 nm and nore preferably 1
5to40 M wll allowthe fibers 21 to be joined together securely. [0019]
Al t hough the nunber of fibers 21 included in a single clunp-like fiber

aggregate HyndbRd&bmefde Mitih QN ahd exteRisCHng refont Hendoberts tBd direliRnnefmber
is preferably 100 to 100,000, and nore preferably 1000 to 50, 000. Setting

the nunber ffanbdner §f tBd coMstitheRt ﬂH@fsSZIr AR aklarAhbQWA dnBaireleidal t Xitugh AR

opened fibers to take a value suitable for trapping dirt. For the sane
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bundle 20 as a whole IS preferably 1 to 8000 tex, and nore preferably 10 to
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dtex, and nore prefera dtex. etting t ness th|n

this range BMBM‘{%HEH&NE e%rex%ﬁ]t?%]tg Eﬁ’l@lls%cﬁr%g' dity and al | ous the

cl eani ng sect1 on to su ficien M to uneven surfaces to be

cl eaned, sappias asill or arail of a slldlng door. Further, the cleaning
section 12 be able to sufficiently conformto narrow spaces, such as
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crlnped fiber with respect_to the length A and is calculated by the
foll owi ng BHEdE3sem;the total fineness (thickness) of the clump-like fiber aggregate bundle 20 as a

whole is preferably 1 to 8000 tex, and more preferably 10 to 4000 tex.
[0020]
The thickness of each fiber 21 is preferably 0.05 to 80 dtex, and more preferably 0.5 to
15 40 dtex. Setting the thickness within this range provides the fibers 21 with suitable rigidity
and allows the cleaning section 12 to sufficiently conform to uneven surfaces to be cleaned,
such as a sill or a rail of a sliding door. Further, the cleaning section 12 will be able to
sufficiently conform to narrow spaces, such as comers of a room or a doorstop and its
surroundings. Furthermore, the dirt trapping capabilities will improve.
20 [0021]
Crimped fibers may preferably be used for the fibers 21 to further improve their dirt
trapping capabilities. Two-dimensionally or three-dimensionally crimped fibers can be used.
It is preferable that the crimped fiber has a percentage of crimp (JIS L.0208) of 5 to 50%, and
more preferably 10 to 30%. The percentage of crimp is defined as a percentage of a
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:



"9 Percentage of crinp (%9 = (A - B)/A x 100 [0022] The nunber of crinps
and the height of crinp of the crinped fibers are related to the bulkiness
of the clunp-like fiber aggregate bundle 20. Mre specifically, the
‘clunp-like 5 fiber aggregate bundle 20 becones nore bul ky as the nunber of
crinps and the height of crinp are increlsed. Fromthis standpoint, the
nunber of crinps is preferably 3 to 80, and nore preferably 5 to 40. The
hei ght of crinp is preferably 0.1 to 8.0 mm and nore preferably 0.2 to 4.0

mm [0023] 10 F&eendBevtcrimnihrened BuAkeanoof crinps is nmeasured according to
JI'S L1015. The height of cr?np ?g measured as follows. Observing the fibers

21, three 0{00 re sections that have the strongest (highest) crinps and
that are not adjacent to one another are |ocated. Then, an aggregate of

fibers 21 (and PRI ninktik oficrith R BGEt t cFinP&IT tilorinhed  ibers PRI tb Ihd Y

the sane curved formis located in each of the sections, and each aggregate
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state w thout th? (L%Peég rising up fromthe cardboard etc. A scale or the
like is takBGerd et @Embhotograph to allow confirmation of the actual

size. The ﬁﬂﬁ ograph is enlarged (preferably four or nore tines) with a
device allo 3 enl argement such as a copier or a scanner, so that the
fibers 21 are clearly visible. O the enlarged fibers 25 21, a ]ine

secti ol havi ng §¥oPrimestionsd egiben el slynp%lssrewger@ga,cwa agttm@%}rqlgcgfhe
direction is_ determned with reference to_an _area in which the fibers 21
are |ess irhaghiohermp isgpeastred apfollows,| dahseryingithe fibers Bb thiee py mate sgetiops that

adj acent troughs are connected, while E)la%/i ng attention to
have the strongest (highest) crimps and thaf are not adjacent to one another are located.

Then, an aggregate of fibers 21 (and not just a single piece of fiber 21) having substantially
the same curved form is located in each of the sections, and each aggregate is cut out so as not
15 to break its form. A cardboard or the like is laid down and fixed in a horizontal state, and the
cut-out fibers 21 are fixed at one longitudinal end thereof to the cardboard with a transparent
tape in such a manner as not to place any load on the fibers other than their own weights and
not to warp the cardboard etc. In cases where the fibers 21 include two-dimensional or
three-dimensional crimps, the fibers 21 are fixed so that the difference in the peaks and
20 troughs thereof appears most significantly =~ The fibers 21 are photographed in a
linear-as-possible state without the fibers rising up from the cardboard etc. A scale or the
like 1s taken in the same photograph to allow confirmation of the actual size. The
photograph is enlarged (preferably four or more times) with a device allowing enlargement
such as a copier or a scanner, so that the fibers 21 are clearly visible. Of the enlarged fibers
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



10 the inner and outer sides of the aggregate of fibers 21. Then, the

subst anti al | y- perpendi cul ar di stance fromeach of five consecutive peaks to
t he above-nentioned |line connecting the adjacent troughs is neasured. Here,
‘the actual dinension is neasured and determ ned for each of the five peaks
whil e paying attention to magnification ¥tc., and the average thereof is 5
taken as the neasurenent value for this certain section. The other sections
cut out fromthe same sanple are neasured in the same way. The three

| ar gest meagyieRaid otk Hi8&s Ftheddore@hte of ABerS 261 | THER, the sii@nEARefpeadiCular
averaged, and this average is taken as the height of crinp of that certain

sanpl e. [ 00gidthnce lfbbn REchSHZ BveOtorkELiti¢é Peaks Itb Hig ABREmeARSRAdteecdatdtdhe 1RO
(before being joined to a substrate sheet 11) is preferably 0.2 to 1000

cnB, and m@?ceﬁte&o% Is¥ndsited. O He2®, thdBetudl Midsidiis meh@PePand! dbidrfAghed ! f6ANI NY

sheet 10, a Cleaning section 12 is fornmed thereon by joining the clunp-Iike

fiber aggregaf 6r UL ggaé(tg Qnhio p%ﬁxgg %}eﬁﬁ%@{oi Ifé%-]ulﬁgfgr &at &d%ﬂ@@&eg%% gre\éésotfgggut

| eaving 15 any space ween aggregat e

Accor di ngl yﬁlééé{la% ﬁé PR udeldéh \ta;hfé?{)r ﬂ;%%eﬁgﬁrsgctilaﬂ.n d’h?esotg%’se%ﬁﬂcdt QLo g t he

Substrate s assune a ape having a certalrn thickness, even

t hough each -1i ke fiber . I b I i A

baII-shapedS é#%@@kﬁgP%Skﬁ%?HggeS%ﬁgkg'osgﬁéﬁﬁ%?%%%%m%%@§ nesshggpfggggnds
to the thigkness of .the cleaning section 12. The. clunmp-li.ke f.i ber aggregate
bundl es 20 Bgenansop HedrmAlsar g S o Ged S Gien ) Bp bt o iEh o R 10°r
nore layers. In either case, the clunp-like fiber aggregate bundles 20 are
arranged suth§4PEhe cl eaning section 12 has a substantially even

t hi ckness i@ ghl areas. [0026] As illustrated in Fig. 1, the substrate
sheet 11 an%He clunp-like fiber aggregate 25 bundles 20 are joined at

j oi ning points 13.,Theﬂ{oinin poi nts are for for exanple, thr

f usi on?(bondi ng B sise therdunaprhks @E@ggﬁ@éﬁb@f@%@?fﬁ@ heinggpigedip Wﬁgj%?q uting

the clunp-1like fiber aqgre ate bundl es 20. Alternatively, the joining
points nay Beetld}gpeeferably 0.27to 1000 cm3, and more preferably 0.5 to 125 ¢m3, in volume.

[0025]
In the cleaning sheet 10, a cleaning section 12 is formed therecon by joining the
clump-like fiber aggregate bundles 20 to one side of the substrate sheet 11, ,without leaving
15 any space between the clump-like fiber aggregate bundles 20. Accordingly, the clump-like
fiber aggregate bundles 20, when joined to the substrate sheet 11, assume a flat shape having a
certain thickness, even though each clump-like fiber aggregate bundle 20 is, for example,
ball-shaped before being joined. The above-mentioned thickness corresponds to the
thickness of the cleaning section 12. The clump-like fiber aggregate bundles 20 may be
20 arranged in a single layer or may be arranged in two or more layers. In either case, the
clump-like fiber aggregate bundles 20 are arranged such that the cleaning section 12 has a
substantially even thickness in all areas.
[0026]
As illustrated in Fig. 1, the substrate sheet 11 and the clump-like fiber aggregate
25 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

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



"11 through bonding of the substrate sheet 11 and the fibers 21. The joining
points 13 may be arranged regularly or randomy. According to the

_manuf acturing nmethod described further below, the joining points 13 will be
arranged regularly. [0027] 5 The clunp-like fiber aggregate bundles 20 do
not have to be joined to the substrate Mheet 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 clunp-1like fiber

aggr egat e bypsibe 50@1@@%@&8@1@&& 01 hrktths WiBsk At eThO RAing Boits 13MYaytsesi tion
Cc

thereon as |ong as | unp-1ike fiber aggregate bundles 20 are securely

joined to thansdoREAlLoSRREMIF]L A8Grdify tolfle RRhufadltin®ikthoh Ae®tibeTurth8028]
Al t hough the total basis wei ght of the clunp-1ike fiber aggregate bundle 20

constituti ngelow g Sﬂnﬁ% H&@%‘ll'b@@n ﬁq§ on the total fineness of the
clunp-1like fibér ggr ggte bundl e the |l ength of the fiber 21, it is
pref erabl e [?g the total basis wei ght |s 10 to 1000 g/ nR2, 15 and nore

pr ef er abl y to 500 g/ n2, fromthe standpoint of all ovvi ng t he cl eani ng
sheet 10 t CORfOL 1@5&%\(9 Pljér/ﬁg{'e%atg%ﬁ@l@s Nrdf) m?ﬁa\I ]8 nE@ RS theAiBstiafeOm t he

st andpoi nt of provi Sty and a orta ewping tfeeling to

the cl eani n f'ﬁ%} ‘h%gﬂsm&tsr 5@%@%&11%)&322 atﬁ%ﬁer \!vz)rdh Shdt ﬁ]&l‘? pﬁ)lﬁjltiﬁdpgst t he

t hi ckness o he c I'Ng s e ¢l eaning sect 100

1 eant ng SR TBRC ‘i%,%btfﬁsn# 378 B Gt enctom e i el " 11

aggregate bundl e e oriente in.t anar t| on of the

cl eani ng setEfEACPYn I??ybk?éiﬂgme‘gtfqﬁ b#aeecﬁhf:%%tl ﬁLﬂI‘tle{Qﬂ pn Ife%ﬁ '8ne %o not
all extend directi are or ehte in direc mnthln
the plane. e e lﬁﬁr@erwa@%utﬂ 0 St sectizh el 1 B sihirafsbt 18

t hi ckness d| r? ti the cl eaning section 12. Additionally, one of the
opp05| Iflt ber 21 is a free end, thus providing an extremely

hi gh degree of freedontln novenent. Because the fibers 21 in the cleaning
section 12 BP&loriented in various directions and the

Although the total basis weight of the clump-like fiber aggregate bundle 20 constituting
the cleaning section 12 depends on the total fineness of the clump-like fiber aggregate bundle
20 and the length of the fiber 21, it is preferable that the total basis weight is 10 to 1000 g/m2,
15 and more preferably 50 to 500 g/m2, from the standpoint of allowing the cleaning sheet 10 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. In relation to the
above, it is preferable that the thickness of the cleaning sheet 10 in the cleaning section 12 is 1
to 100 mm, and more preferably 2 to 50 mm, under a load of 300 Pa.
20 [0029]
In the cleaning section 12, the fibers 21 constituting the clump-like fiber aggregate
bundles 20 are oriented mainly in the planar direction of the cleaning section 12. 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. Furthermore, many of the fibers 21 are also oriented in the
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



"12 degree of freedomin novenent thereof is extrenely high, dirt can be
caught anong the fibers 21, regardless of the wiping direction of the
cleaning sheet 10. In contrast, in the cleaning sheets disclosed in Patent
Literatures 4 and 5 described in the Background Art, for exanple, all the
fibers are oriented in a single directidd Therefore, even though dirt can
be trapped 5 anong the fibers when wiping is performed in a direction
intersecting with the fiber-orientation direction, the dirt trapping

ef ficiency dhzRie%f Fbdidhy ih GRIVem¥nt WRELEHI Y d%tr&ﬁelyifn%hp&hfdaﬁ B& chughtQebni i fibers
fiber-orientation direction. Further, in the eani ng sheet dlsclosed in

Patent Lit eZlaTr%gaﬁile@xs oDk mlﬁlﬂg ﬂlr@élloh*b?tﬁe' él’@hh]r@rsﬁeéct'medln Mntred iABRSednlit the

degree of fréedom of fib novenent is low and the dirt trappl ng efficiency

cannot be 'éﬁ@étf’ﬁﬁaoﬁa% h’i(tentllgte[ra@tggsoél aﬁ:cpﬁ gésjaﬁlt)éd ﬁa%éB P‘duhd iaSt, RRSRhdbie, t o

use, for exanple, synthetic fibers such her nopl ast’ic resins, natural

fibers such)pge Errs% Senf¥dMR a sh &te%ﬁ%ese I?f(%é’%e@ﬁloﬁ%g 8t Cagrbseltrr?BP

sem -synt hetic ers such as ac at e érs may use
two or e C der f e the
j oi ni ng sec%““@*é. ] é‘% LT &F?%p%'e‘%%o&?t o R sé%%&m?s@éﬁ’lp oo |
and the eas i.ning the i ke fi S 20. othe
substrate sﬁbe !1 tloint egtl%tg]?e%@o P f}fglenqﬁy P% lgfu%%nﬁf& \gﬁ n Wlpls%/nst hetic
fiber made of .a therno iC. in which i r al | as
heat - f usi onper%naﬂr RGTE e Hsr-Gienfop AlFBB Bt S Qeapiz A s BRE i
i ncl ude po ol e mbase Si ene ropyl ne,
pol yest er - fo ﬁja‘?ﬁ’n "ﬁé%@ﬁ@? gﬁ@y?{%“%&’ ﬂﬁé@gt&@g‘% fé?‘?
resins, and v resins. The thetic f may c slst 0 single type
of resin, off fw%mewn&ﬁﬁ%g%fig Emepplpgﬁhﬁleagy g PR TRPIRYRLSEBA ugat e 11 ber
or a Si de b}s si de conjugate fiber) including two or nore types of resins in
combi nkt i onlV %@031] The fibers 21 may have a chem cal agent appl i ed
thereto. Applying a chem cal agent _25 for use in dry EF cIeanlng purposes
will inprove trE@pthagfieephadi Iif 85 @essithe dagreufar P’iﬁﬁtﬁl%rﬁ)’a g fherst Fish
dirt. Exarrpl es of such a chem cal agent include various oil-solution
conponent s. thermopiasiécsregips, giatural dibers iserh aseriionentenn, keeyclad fibers suphead rayenl ofde oi |
sol utions
semi-synthetic fibers such as acetate. These fibers may be used singly, or two or more may
be used in combination. Considering the ease of forming the joining section 22 in the
15 unopened staple-fiber bundle 20’ (see Fig. 3) and the ease of joining the clump-like fiber
aggregate bundles 20 to the substrate sheet 11, it is preferable to use, for the fibers 21, a
2ereg p
synthetic fiber made of a thermoplastic resin which is a material allowing easy heat-fusion
bonding. Examples of thermoplastic resins that may be used include polyolefin-based resins
such as polyethylene and polypropylene, polyester-based resins such as polyethylene
20 terephthalate, acrylic resins, and vinyl resins. The synthetic fiber may consist of a single
type of resin, or may be a conjugate fiber (such as a sheath/core conjugate fiber or a
side-by-side conjugate fiber) including two or more types of resins in combination.
[0031]
The fibers 21 may have a chemical agent applied thereto. Applying a chemical agent
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



13 such as mneral oils, synthetic oils, and silicone oil, and m xtures
contai ning the above-nentioned oil-solution conponent(s) and agents such as
surfactants, solvents, antioxidants, and perfunes. The anmount of chem cal
‘agent, such as the oil-solution conponent, to be applied may range from
around 0.1 to 50% by weight with respectl3o the 5 weight of the fibers 21.
[0032] 1In cases where the cleaning sheet 10 of the present enbodinent is to
be used for wet cleaning purposes, inpregnating the sheet with a cleaning

agent will @lchOW $hiadrlS of§dbRfihetic MR- SifkoR ©11UGnd OmkinseP| bhta ks
i nprove cl eani ng capabilities. Usable cleaning 10 agents may include a

m xture confiaig hﬁﬂtuﬁféf]f & Eﬁﬁ'ﬁ(ﬁl cORpARAKS: aRNdgBhE " QRh 8hs AGFRYANts, solvents,

antiseptics, perfunmes, water, etc. The anount of cl eaning agent to be

i npr egnat edﬁ{@ id égggglf)grﬁ%eggoqﬂg p &%éﬁmwg n@héucw 5&1 HeCS8AhtdL the

wei ght of t |t|on to ng used for dry-type and

et ! e AR RS LR

spread mnpe 9 tdf.orbgezlnpregnated with, liquids such as water,
connerC|aIIy valpbg} éleaning agents, or wax. [0034] Fromthe standpoint
of allow ngm%zf]y joining of the clunp-Ilike fiber aggregate bundles 20 20,
it is possi to use, for the substrate sheet 11 to which the clunp-like

Synihet e 1 o nin BRERTE BegIseHp S@ebbipé*h%&ieagr?t”ﬁﬁpﬁmefatagéé\éep%%itﬁwsbar d

made by bl e dlng synthetlc resin or . conposite erials of . the
above. " Sui tasqn@gew%smwregagtm g W@na ClegRing @g?rﬁc\wﬂaoéﬂow piping gRdigh
nonwovens, spun-bonded nonwgvens, and air-laid nonwovens. Fromthe 25
standpoi nt ekedpn splid prudstp disselyg and dhpst iprovereleaning Gagabilitisgser Heable ¢lpaning he
basis weight of the nonwoven fabric be 3 to 200 g/ nR2, and nore preferably
10 to 100 ggents me¥oinclude chguigturgropiaining werfagtants, swolyentsy apgmigrobiabr 286N, t hat

t he basis weight thereof be 3 to 500 g/n2, and nore
antiseptics, perfumes, water, etc. The amount of cleaning agent to be impregnated 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 wet cleaning purposes, the cleaning sheet 10
15 of the present embodiment can also be used like a dustcloth or floorcloth--i.e., it may be used
to spread, wipe off, or be impregnated with, liquids such as water, commercially-available
cleaning agents, or wax.
[0034]
From the standpoint of allowing easy joining of the clump-like fiber aggregate bundles
20 20, it 1s possible to use, for the substrate sheet 11 to which the clump-like fiber aggregate
bundles 20 are fixed, various nonwoven fabrics made of synthetic resin, films,
paper/paperboard made from pulp, paper/paperboard made by blending synthetic resin in pulp,
or composite materials of the above. Suitable examples of usable nonwoven fabrics include
air-through nonwovens, spun-bonded nonwovens, and air-laid nonwovens. From the
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



14 preferably 10 to 250 g/nR2, for the above-nentioned reason. In cases
where paper/ paperboard is used, the basis weight thereof is preferably 10
to 500 g/n2, and nore preferably 20 to 250 g/ n2. Exanples of synthetic
‘resins usable for the substrate sheet 11 include the sane resins nentioned
above as the synthetic resins constitutildg the fibers 21. 5 [0035] As
illustrated for exanple in Fig. 4, the cleaning sheet 10 is used by being
attached to a cleaning tool 100. The cleaning tool 100 has a head 101 to

which the cleRRbRY 19h86t 290 gaN, Re Bt aBhRAneABAe® £adn! | kB haad! ehéR2
connected to the head 101 via a universal joint 103. The attachnment surface

(bot t om surfa368ap&bodt s MeA%hd Bhsid %efgﬁ?ﬂﬁf&gpls%reﬁ%bby: RMRT5or %mz,amﬁorelo

Normal |y, the cleaning tool 100 is used to perform ¢l eaning by noving

(particul aLArXfe&B 2PR%D 50! .h)Emﬁ—m%eﬁgﬁﬁl&ifg%fagg u%a%% i %fhuﬁé&arec&]}eam-1 The

cl eaning sheet 10 1s att ed to t e cleaning tool 100,

whi ch i ncl u . ! . ad 101,
by utilizi #gaﬁ#etﬂgﬁ%’s%tirg%@gﬁ@g?& #’%VQ%% |éh§ﬁ? %8‘92 ﬁ‘seﬁesﬁtq%é)ﬁhé ﬁg r?gghed to

t he heqp é§§3 o that the side of the substrate sheet 11 w thout the

cl eaning s ion 12 faces the 15 attachnment surface (bottom surface) of the

head 101. Then, ,the fl Ila of. the substrate, sheet 11 are fol ded, back
Coward t he uppe DsicSrpiafnf in G 4e okl sned 18 % bl o bipk 2R 83
into a plurality of exi.bl e sheet .r i ners 4 provided . in the head 101,
each havi neicasiSolithb e Pk Tespmg oo AP Res et BT Ry lopilo i Tene 1o
canbe fixed to the head 10 f th cl eanin 0Ql utilizing the flaps
12"0f ¢ he. Sk beTSom ke argE d 07 Ranepied i(‘g%tthﬁﬁ’@?‘é?&bY‘é g P03
substrate sheet 11 includes a net (scrim as in the enbodinents illustrated
in Figs. 11Thesaifachment sirfapg(botiem sufacgleldbshead i0} saecimgnlapasgagisddinm sRVGeen
the substrate sheet 11 and the sheet retainers 104. The cl eaning sheet 10
of t helr estemmallpithriclenning teeld 0B ds uped ip performicleaning by moving (Rartisutaglybagkgand
surfaces, such as wooden floors, walls, ceilings, %ggss.panes, mrrors,
furniture, feghethebeast YOl edanggispriddirdiestionoutlbe clganingshset Kolg gdiached fdthe head
bodi es. 25 {0036] Next, a preferred nethod for manufacturing the cleaning
sheet 10 of lGlvd therodesming took kb sihisbineclidss thedead K dindiherhandle ébZenmaeates pithgs. 5
to 9. The present manufacturing nethod
head 101, by utilizing the substrate sheet 11. The cleaning sheet 10 is attached to the head
101 so that the side of the substrate sheet 11 without the cleaning section 12 faces the
15 attachment surface (bottom surface) of the head 101. Then, the flaps 11a of the substrate
sheet 11 are folded back toward the upper surface of the head 101. The flaps 11a are then
pressed into a plurality of flexible sheet retainers 104 provided in the head 101, each having
slits in a radial pattemn. In this way, the cleaning sheet 10 can be fixed to the head 101 of the
cleaning tool 100 utilizing the flaps 11a of the substrate sheet 11. Note that it is preferable
20 that the substrate sheet 11 includes a net (scrim) as in the embodiments illustrated in Figs. 11
and 12 further below, because of the good engagement between the substrate sheet 11 and the
sheet retainers 104. The cleaning sheet 10 of the present embodiment can be used in this
state for wiping hard surfaces, such as wooden floors, walls, ceilings, glass panes, mirrors,
furniture, home electrical appliances, outer walls of houses, and car bodies.
25 [0036]

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

embodiment is described with reference to Figs. 5t0 9. The present manufacturing method



15 is roughly divided into: (A) a step of manufacturing clunp-1like fiber
aggregate bundles 20; and (B) a step of joining the clunp-Ilike fiber
aggregate bundles 20 to a substrate sheet 11. The step (A) of manufacturing
‘clunp-1ike fiber aggregate bundles 20 is roughly divided into: (A1) a step
of manufacturing a continuous-filanent bindle; (A-2) a step of manufacturing
5 unopened staple-fiber bundles; and (A-3) a step of manufacturing
clunp-like fiber aggregate bundles. [0037] In step (A-1) of manufacturing a

cont i nuous- §ih@RNGiviAE Hh (AR a SRBLIFRAU Brcfuih @ ORHp-1IRUM SedrSealObiREs DY
2

joining together “a plurality of continuous filaments that have been 10

arranged | Nl (@) gitsgeﬁ,g&ﬂé&mn | thd cIAmPBLIKE Gtk x%gegﬁiegr@gﬁ? gg%fhis%&aﬁersﬁéem.t end

in a direction ecting with the direc e conti nuous

Stapl o ?bi’?ﬁ%ﬁéﬁaﬁﬁﬁﬁ?ﬂ*&ﬂ%%%gé b ke s JIERKIEL P8 s ROREDSRded i g
(A 3) of  manor asehPF A it ¢ EtRRRsAtbAGR il & 26 66 O PRl 77

(A-3) of er aggrega i ber

aggregat e bundl e r 5 forpmed bl.owi. n fluid on the unopened

S apt o3 © peliapeia B R bR (et Snamiis R sy R e fegesat
sections. [%ﬁ% First, step (A of manufacturing clunp-Ilike fiber
aggregate b 's 20 is described with reference to Figs. 5to 8. Fig. 5
schemati cal L(%ﬁjéll | ustrates a device 30 for manufacturing 20

cont i nuous- ment bundl es and unopened staple-fiber bundles. First, a
bundl e 23 of continuous filanents, which are_the starting m,aterig's, is
1 g

pai d out from altf $eet-13 of mpgwfactyringp contmugps-tlamentybrngdle, fjqoRMRRIONE ists
of a plurality of continuous filaments drawn and lined up in a single
di recti on abuhdisuisdiorred bydeipag togathes @ ploraliih ob gentinpousnilamenty dlas have feen
fibers 21 constituting the intended clunp-like fiber aggregate bundle 20.
The nuifber @fangsl goape dirediionfwithn gemurslitynofi jeining, settiensy thab exterchin auditestion
filaments is equal to or larger than the nunber of fibers 21 in the
i nt ended cl intepsettingewitti the diregign égwrhieh therndnténupos filageate pre arranged.  In step (A-2)
of manufacturing unopened staple-fiber bundles, unopened staple-fiber bundles are formed by
cutting the continuous-filament bundle between adjacent joining sections. In step (A-3) of
manufacturing clump-like fiber aggregate bundles, clump-like fiber aggregate bundles are
15 formed by blowing a fluid on the unopened staple-fiber bundles to open the fibers extending
from the joining sections.
[0038]
First, step (A) of manufacturing clump-like fiber aggregate bundles 20 is described with
reference to Figs. 5 to 8. Fig. 5 schematically illustrates a device 30 for manufacturing
20 continuous-filament bundles and unopened staple-fiber bundles. First, a bundle 23 of
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]



‘16 The paid-out bundle 23 of continuous filanments is sent into an opening
device 32, where it is widened in wwdth in a direction orthogonal to the
carrying direction and nade into an opened tow 24. This state is
"illustrated in Fig. 6(a). Note that in Fig. 6(a), the direction fromleft
to right of the paper face is the carryilfg direction, and the sanme applies
to Fig. 6(b) 5to Fig. 6(d). The opening device 3 includes a plurality of
pairs of blooming rolls 33, 34 (three pairs in Fig. 3) arranged al ong the

carrying directtinpdd-obthsinBleN 8f ohtifthous ORNAh AU S sent iidte AR WpeninEdeVicd 3  Of
bl oom ng rolls 33, 34 consists of a netal grooved roll 33 having a

mul Uit ude ofndé BN bakh i #4068 BiERAR ST RyiRk 88 S0RLEARER

alternately in the roll" axial direction and an anviT roll 34 that opposes

S
and comes 1 heh@iibAOk, ki ghidds A ORNECnTa ) Rphe 30 ihselap eiabigent |

surface is nade of rubber. oom n 3, °34 having s a structure

o, KT, iy BB RLAEGRISAR ERSR DB B8 A ke e A0
.00 0 e 08P 39 SRRNFALARS kR By PO APRISRAGH B B

nto a chem evice 35. The

chem cal aggnt appl.yir evice,35 applies.a chem c agen he .. opened
Cow 241 r onke PR Fia otkey Sbp ik LS. FS o BB BEe 22,08 SEnnlRE o
chem cal aggnt is ed. .The chem c t is applied, for ex l.e.. using a
cpraying adimeehS AEhpnorbERgegaly S etanis B Mg sipvesErcl obda e s

appl ying the chem cal agent, 20 [0041] The cheni cal - agent - appli ed opened tow
281 % 1 hen Bfiude of gircyny srffmaﬂg-ea% %g@e.vesmg ﬂrg}%ﬁﬁ waﬁge@é%;ﬂ@@\m hotlltdes a
pair of enbossing rolls 36a, 36b. Each enbossing roll 36a or 36b has

axi al | y- ext Baiidpection gadan anvilgeld 34 hat epnosesqed camepintaroniaehvite theigmoypd ills i n
the roll's circunferential direction. The enbossing rolls 36a, 36b are
heat ablle. Dt andgvhose eirquacrentigbsuriace isaipds obpibbern  Blpomingiolls Phg4having sech
oppose and cone into contact with the ridges 36c on the other enbossing

rol | 36b. AsstrugBiranse e igwhexat. p Bydwingnassee betweerethe graoed ol 3% et the aibiils

filaments constituting the opened tow 24 are nolten and hardened by the
ef fect of H©Hs 34nte bundle 23 of continuous filaments is widened in its width and made into an

opened tow 24.
[0040]

15 The opened tow 24 made by the opening device 32 is sent into a chemical agent
applying device 35. The chemical agent applying device 35 applies a chemical agent to the
opened tow 24 from the upper and lower surfaces thereof. Here, the above-mentioned
chemical agent isused. The chemical agent is applied, for example, using a spraying device.
Alternatively, gravure roll coating may be used for applying the chemical agent.

20 [0041]

The chemical-agent-applied opened tow 24 is then sent into a joining device 36. The
joining device 36 includes a pair of embossing rolls 36a, 36b. Each embossing roll 36a or
36b has axially-extending linear ridges 36¢ arranged at predetermined intervals in the roll’s
circumferential direction. The embossing rolls 36a, 36b are heatable. During rotation, the

25 ridges 36¢ on one embossing roll 36a oppose and come into contact with the ridges 36¢ on the
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



"17 pressure, thereby formng on the opened tow 24 a plurality of joining
sections 22' which extend in a direction intersecting wwth the direction in
Which the constituent continuous filanents 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 filanents 5 constituting the opened tow 24 extend. The joining
sections 22' in Fig. 6(b) are illustrated as straight lines that extend in
a directi onpRdshiROBRABY fbithikd)6n dhd Echb® fow 24 WHIGRILIYNSE oRiMd SudRsts 22F iWhadkent s
constituting the opened tow 24 extend, but they may instead be straight
lines exteggifidin £ dRe:iBR! ihtGiEctidb et HRNdirdfior, e YWhithy the Ceofistinyedel chit@sus The
di stances between adjacent joining sections 22" are constant. Form ng these
j 0i Ni NG SeCkiLABSS d4end. OTHR skftis HAERRER LU | ASTRNRediRIRE BES B! Ni N
section 22 %@rrsesp%nndsqﬁgst esjﬁofﬁr;f?ng1 ggbgtg%n 22 Ftlr’la%% hle ggtoo@?a- n%Jnti og(rjled
unopened st apl e-Hi e . { 0 2.l : t ow
24 havi ng t%gﬁlcg)lsﬂfz?gﬁ%l{ep gw&f\%ﬁ# %gltoé@%lf ?)é%é;dlgéfﬂoqéwﬁgﬁtﬂéle:%n Pﬁ%sg@a slitter
37. The slitter 37 i fl roll. havi ) u ' {rcul ar
bl ades Jar r aygSi e GESHBERYBAIE | Rhcio Bl Ble b0 g 51 51
and an anvil_r . 37b.. By being.sent into e,slitter .37, .the opened tow 24
Tout ar orreiehb ins B 0 A fogmat Bond bl  fimidBs LORERG
predetermngd intervals. in the width djrectjqn, Accordingly, the. ned t ow
DaCTe cur | Hegetls Sottiafing e theneaced 4 EHEIb b TRy bt e i L Shron o

the tow 24, thus formng a plurality of conptinuoys-fil ng bund] es 25, as
i |1 ustrat ed®XtFRdmgyn %‘(%ﬁqlq“?éhrf%ms]“ ﬁE’yifP%BﬁE F‘ért"é‘gip?ﬁ' Fiqg‘%3 ‘gsta“é%f‘c tween
continuous-fjlanment bundle 25 is sent into a w dthw se cutting device 38.
The wi dt hwi &BaceRk Joming srstionsc2Bae genstagbs Forming dhese gpininggsections,gy’ gpjns the
ridge-like blades 38c extending in the rol|'s axial direction are arranged
at prebbt er ¢AnHBepus filpmantsdegether  (The jeiping section 22 Geresnonds tg)thelioining seef#on Znd an
anvil roll 38b opposing the first roll 38a. 25 The rolls 38a, 38b are
arranged at indhgabose-gicstennd snapead staple-fikea hendlg Mustrtedde §1g38c on the first rol |
38a either contact or cone close to the circunferential surface of the anvil
roll 38b. S8MAdlIng each continuous-filament bundle 25 between the rolls of

the wi dthwi se cutting device 38 wll
The opened tow 24 having the plurality of joining sections 22’ is then sent into a slitter

37. The slitter 37 includes a first roll 37a having a plurality of circular blades arranged at
15 predetermined intervals in the roll’s axial direction, and an anvil roll 37b. By being sent into
the slitter 37, the opened tow 24 is cut along the extending direction of the continuous
filaments and at predetermined intervals in the width direction. Accordingly, the opened tow
24 is cut into a plurality of pieces with respect to the width direction of the tow 24, thus
forming a plurality of continuous-filament bundles 25, as illustrated in Fig. 6(c).
20 [0043]

As illustrated in Fig. 5, each continuous-filament bundle 25 is sent into a widthwise
cutting device 38. The widthwise cutting device 38 includes a first roll 38a in which
ridge-like blades 38c extending in the roll’s axial direction are arranged at predetermined
intervals in the roll’s circumferential direction, and an anvil roll 38b opposing the first roll 38a.

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



18 cut each continuous-filanent bundle 25 along the width direction as
illustrated in Fig. 6(d) at positions between adjacent joining sections 22
(positions illustrated by alternate |ong-and-short dashed lines in the
‘figure). Through this cutting step, the intended unopened staple-fiber
bundl es 20" are fornmed. 5 [0044] The stelf¥s descri bed above are for
manuf act uri ng unopened stapl e-fiber bundles 20° fromthe bundle 23 of
continuous filaments, which is the starting material. However, the unopened

stapl e-fi begy AR RSR0s-fiGARNRINGR Y b thedidar SR Ao s ifistatcdiif F%r r@((‘l? at

procedure. An alternative manufacturing nethod 1s described wt ef erence

to Fig. 7(a)ositidfls Fbcwech( Riiacd? |dnih i&cﬁ‘(ﬁﬁ”?@‘:z 5§.ilﬁ’kglsm?ﬁd§?iﬁfdatl§59 Alef UP tO

form ng an opened tow 24 om a bundle 23 o nt 1 nuous nment s serving

as the starging n rq ngd. ' am. O ' sane
as those inﬁkﬁgmﬂgﬁﬁfggkﬂﬁﬁﬁyﬁﬁﬁ{ﬁ%@gi|?H@P@g@%h%#%@EFégﬁé@hgﬁ%aE?W#$E?

oi | -sol utiop:-applied e 4 is then sent into a dividing device 39,

where it isﬁa&)?‘%/)lﬁ%jéerﬁumﬁ%?g %e%‘?rﬁéreg'l ity of pieces along the extending

di rection o@ %@e continuous filanments and at 15 predetermned intervals in
the width d'P tion, thus formng a plurality of divided opened tows 26.

Thi tate is il ust d.i ig. 7 . The dividi ' 9 .
olural i (y of  poid Sey sy eI1el mgBtlociuiy PR LR g 753,

arranged al ong the carrying directjon of the opened tow 24 ch pair of
bl comi ng ofpd tﬁ@ag‘and%g{’ay ebausyous lgmenss, ayhiel §Jbe aripe mareish 52%’?1’8’ dhe

mul titude of circunferentially-extending grooves and ridges arrange
al t er nat el yunpgened siaple-fier burdles, 203 cagy be @eanpiapiured peeerding o @ diferentJupcedprs:
opposes and cones into contact with the grooved roll 39a and whose
ci r cunf er enf\n gltergaiive apanufastuping ancgffodris HeseribedTwish grfesencedo Fig: d(a) asd Figh 7(he
grooved roll 39a are arranged in such a nmanner that the opened tow 24 can be
di vi deld i nt n this manpfarturiyg wethpd.dbesiensivpho fampemn apenadHewdddiam dbuedie 2oaf The
nunber of continuous filanents in each divided opened tow 26 fornmed by the
di vi di ng desdntipus fikinhdntstrervirpSasghe sthrting makesiahandopplyirfg 4ni gibsadutidn thereto faee
i ntended unopened stapl e-fiber bundle 20'. [0045] Each divi ded opened tow
26 is then thentamento tiwosg annthagmamfaateingomethiod jllostratadgirddigsceé and 6. The
oil-solution-applied opened tow 24 is then sent into a dividing device 39, where it is divided
into a plurality of pieces along the extending direction of the continuous filaments and at
15 predetermined intervals in the width direction, thus forming a plurality of divided opened
tows 26. This state is illustrated in Fig. 7(b). The dividing device 39 includes a plurality of
pairs of blooming rolls 39a, 39b (three pairs in Fig. 7(a)) arranged along the carrying direction
of the opened tow 24. Each pair of blooming rolls 39a, 39b consist of a metal grooved roll
39a having a multitude of circumferentially-extending grooves and ridges arranged alternately
20 in the roll’s axial direction and an anvil roll 39b that opposes and comes into contact with the
grooved roll 39a and whose circumferential surface is made of rubber. The grooves
provided in the grooved roll 39a are arranged in such a manner that the opened 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



19 36 is the same as the one illustrated in Fig. 5. By the effect of heat
and pressure using the joining device 36, the continuous filanents
constituting the divided opened tow 26 are nolten and hardened, thereby
‘formng on the divided opened tow 26 a plurality of joining sections 22
which extend in a direction intersectingl®ith the direction in which the
constituent 5 continuous filaments extend. This state is the sane as that
illustrated in Fig. 6(c). Inthis way, a plurality of continuous-filament

bundl es 25 8¢ & thOsdMRas (heGht MAHatdAUR S 51 | BYRRY effddtBheat ARl presshiR8@RIEERY | Nt O

a w dthw se cutting device 38. The wi dthw sé cutting device 38 is the sane

as that ill ‘Pﬁiﬁ%&i%e g, tﬁi: %nﬁﬁuougm%tdaﬂétﬁﬁm@ﬂﬁé diB8eHGENEEIID CdE foREFh
cont i nuous- anent bundle 25 along the wdth~direction at positions between
d Cr ol . P L . . PP f ated
T F g o AL RE AR on tCiRidRA Bpihch ok 28 o3RRS S e s R her
bundl 20" : .1 Q0 . Tk fi '

manut act ur o2 UL REf, 5 3 firon) M RARE IR, HTRteSicr BE LnH e Eonsthen:
iIIustrsalted in Fi

- then undergo .0peni_n Lep T enin t .S 15
desor bod | oI fipont Pustlr eHES BB iERE it 5 VER e BERE WAL TS
illustrated in Fig..8( .he opeped st apl e-f.i ber, bundl es .20’ e aced
st de a heMrea eii dusenlonstRORAE A e o chauRidiun Rl
i ntroductio rtjon 40 faor introducing a fluig into t. chanber .4Q nd a
i schar e pBIRE 1§ Shef e Gito erHBMAG RIBE (PYiFeiSY BB S A ERE dERHEr 40
to the outside. 20 [0047] Wien a fluid i s intyoduced into fhe chanber 40
t hrough t he'Si e rgBGcasi BAt JBistrateth ull(f,lg'tﬁe Thenwidsaitiee sung devics Ao guta each
turbulent flow inside the chanber 40, and the turbulent flow causes. .the
unopened st gqtiBLqustidamant hundies? oalong the width directipn at pogitipns; between gdiaginhigining
fibers 21 extending fromthe joining section 22 of each unopened
st apl el® i besechensdie 2lus siaie is|thasgameas Bgt Hlstiatedmn fig. 6(dh)  Thapughtthis cutfingstep, 21
spread out substantially radially with the joining section 22 |ocated at
t he cent er . themntensed upgpgned staple-fihes haslies@0larpfaninké fi ber aggregate bundl es 20

are forned.
[0046]

The unopened staple-fiber bundles 20” manufactured using either the device illustrated
in Fig. 5 or the device illustrated in Fig. 7 then undergo an opening step. The opening step is
15 described in detail with reference to Fig. 8(a) and Fig. 8(b). As illustrated in Fig. 8(a), the
unopened staple-fiber bundles 20’ are placed inside a hermetically-sealed hollow chamber 40.
The chamber 40 has an introduction portion 40 for introducing a fluid into the chamber 40,
and a discharge portion 42 for discharging the fluid introduced in the chamber 40 to the
outside.
20 [0047]
When a fluid is introduced into the chamber 40 through 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.



20 [0048] Either gas or liquid may be used as the fluid for opening. As for
gas, it is advantageous to use air fromthe standpoint of econony and
handl eabi | ity, but other gases, such as nitrogen, may be used. However,

fl ammabl e or expl osive gases will be difficult to 5 handle. As for liquid,
it is preferable to use highly volatile 20iquids. It is advantageous to use
water as the fluid fromthe standpoint of econony and handl eability. [0049]
For exanple, in cases of using air, which is a gas, as the fluid, a

turbul ent flogygjof gas is created inside the chamber 40 by introducing the
gas into the chanber 40 fromthe 10 introduction portion 40 and di scharging

the gas from t heiuglh S0 ORNRAPdyOBe 4ed Us Ul I ForBperidl, Ogh firhenstie sof

devi ces such as a conpressor for applying energy (pressure) to the gas and

2 Lover ! v el fodise bl M thd FurgBinO8Secotleby OB LS GRS s,

anmount and arge pressure depend on the nu crinps

of crinp of i S 1 { Uty h | e-f.0 ban bt 20",
t he nunber,su%gﬁsg{l#,agé{lhglag %?ij&éﬁfésyoo v%rhga#@ﬂﬁ?@g?xsp? 5S?%eg% %JS grbeo g"lrlllgtr())ened
stapl e-§i ber ndl ' Pl 1Sl de h 2T .and .t ' vol ume
of "the chanite" S TR KOS BRI eI RO SR S os et MFandE o' 100
n8/mn and t he discha ressure. is 0.1 to 1.0 Ma in.order to obtain the

i nt ended cﬁlsﬁﬁ?f??qrf"‘f( eﬁﬁ%&ﬁ“ﬁg’&?@ﬁ%"é‘“%?‘f&f@gy%‘&haf’g]ﬁ%ﬁlty‘ 20 Instead of the
openi ng prOﬁB%a using the device illustrated in Fig. 8, a carding nachine,
for exanpl el y be used for the opening process. Alternatively, it is

possible to use_a stirrin rocess.usjng.a stirring.rotor which is a.device
for mechani cal | §PTSEAORIFD F?gfﬁg aoste aﬁuwbl.cﬁ’ [ScogRE s ﬁz%fﬂ%éﬁsﬂrbtlﬁgt flow of gaS s
above- nenti oned ste &E) is perfornmed, which is the step of fixing the
obt ai ned cl ¢iRded inetder thg ethamber 46 dtve IboAIRE they 2o o dhey chambes dhdem the  Thi s

step is described wth reference to Fig. 9. The manufacturing device_ 50
i |1 ust Fat edinfraductign patipn A& andhdigeharging the gas from the discharge portion 42710 the outside

through the use of devices such as a compressor for applying energy (pressure) to the gas and
a blower/ventilator for blowing in the gas. Although the discharge air amount and the
discharge pressure depend on the number of crimps and height of crimp of the fibers
constituting the unopened staple-fiber bundle 20°, the number, length, and thickness of the

15 fibers, the number of unopened staple-fiber bundles 20’ placed inside the chamber 40, and the
inner volume of the chamber, 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 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. Altematively, 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



21 whole cloth 11' froma whole cloth roll 11 a for the substrate sheet 11.
The clunp-1ike fiber aggregate bundles 20 wll be arranged on one side of

t he pai d-out whole cloth 11'. This arrangenent 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 contZdi ner box 53 which contains a
plurality 5 of clunp-Ilike fiber aggregate bundles 20. The other end of the
suction pipe 52 is located above and opposing one side of the whole cloth

11' at a prekgé Bl NeffodiasviRNE Slomwal 114 R RS fubiateldheetall heThedlompTlike fiBer
suction pipe 52 has an obl ong opening 52' which extends in the wdth

direction Oefggi?elgﬁe‘mml@s 20 Qﬁlhb&%rranée@%%ne sidé dithé pAHIBOWhHIR ik il ON THRVI Ce

51 will suck up the clunp-like fiber aggregate bundles 20 contained in the

contai ner bé?ég & RUndhdily Ahlcrion VRS, T thSsiRtGt Qe Stlfhﬁs Ebdéﬂ@nb‘g@ng' ber

aﬁgreg?te bundres 20 are taken i1nto the suction pipe 52 romone e )
openi ng’ sz > Sl Wﬂ%@?ﬂ%&%ﬁ*ﬁ?@ﬁ“@lﬂ%&xﬁ Sohgh b ety o
adi ust g e St SppBBE RATAE AT %g%?o B SRaRRbpey BISRRY |

he clump-Like f}b N he whol
cloth 11 wiPrea Oﬁéoe%a greg?@g ﬁ‘&eWﬁBo@%ﬁ‘” Spre et Shnceifialg ie he

clunp-1ike r ag | es .20 d th reon i S then sent.into
on ehboss: rBEvRe o i ad Bhih SGiAn PRegr B8 B cpaee & YT e inb ha
having a nultitud |on di spersedly arranged on its
circunferen F?yl“ﬁ]%&r e‘g‘)foth Olﬁﬁl%’g‘nﬁc roll 54b opposing the first roll 54a.

The rolls 54a, 54b are arranged at such a distance that the projections 54c
on the firsh $7dll 54a either contact or conme close to the circunferenti al
surface of the anvil roII 54b. O the two rolls 54a, 54b, at |east the first
rol | 2B 54a is hdiyedng thesyctien devige Xlvall spdcunthe élméﬂqerﬁ@ewareg@e bundles;20; g
possi ble to enploy an enbossing nethod (the " to-tip" nethod) which

enpl oys a remnfameda thgcontainerhoxs3raleng with 3154é['f1f¢%8|ﬂﬁ§; syden, ghoslempilisadbegac in

pl ace of the anvil roll 54b which opposes the roll 54a, so that the
aggregate 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 clump-like fiber aggregate bundles 20 are disposed
15 randomly. Adjusting the degree of suction and the shape of the opening 52” will allow the
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
circumferential 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



"22 projections 54c on both rolls contact one another. By the effect of heat
and pressure using the enbossing device 54, the fibers 21 constituting the
clunp-1like fiber aggregate bundles 20 and the whole cloth 11' are nolten
"and hardened, thereby joining the clunp-like fiber aggregate bundles 20 to
the whole cloth 11'. This joining proces® forms a plurality of 5 joining
points 13 (see Fig. 1). As nentioned above, the clunp-Ilike fiber aggregate
bundl es 20 are disposed randomy on the whole cloth 11'. Thus, the joining

poi nt 13 W biieBfork 348BH boftroBs EEPBRPARIHet OByOHe 8F6H of hedtand bie@suté heie
aggregat e bundle 20. Further, there are cases where not only one joining

poi nt 13 i St @miEding Qie@icé 5q %@ﬁ&'rmcdnhthﬁtlrfg ke Eluﬁﬂgfk% %E@aégreggﬂe Sundl& 200Ut

two or nore 10|n|ng poi nts "13 are formed om a single clunp-1ike fiber

aggregate 1{1}xdb ?ol%%lo Th? E’xﬁi ﬂﬁrd%rﬁ:d' &e&ébgggﬁﬁx%f]% dEmPRKE fer

substanti al circu ar) ape, I nst apes other than a
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joi ningsli Diging %o%%&l??segtl? ghtAJ@ 05 Rned MovEUe Libf) %1r eﬁﬁ ?@e{a\}gg}/ %gtte puR@gs MY

al so be us asée 10|n|ﬁg S

clunmp-1ike ber.. a bun e cJoth 054] The
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enbossi ng deV|c 54 are reduc ot bul k. .1 n_ view
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and is used to blowa fluid on.t clump-Ilike, f gregate bun

joined to { WhT 361 QI PR Rining ponmq Fgmed o & SElglfsfi‘gnle e P%@ggeéaieg
constituting the clump-like fiber a regate bundles 20 to qutter and open,
thus restor Fhguf {0 Opmqee dfFinipg @owfsu b 21ei ToEmed prep sl ElyBIPEIKS ST é&gf%‘e A
fluid simlar to the one used in the step of opening the unopened

st apl el® i bebunglp?d edhoiwining payaitldds ’é‘HSWaﬁFdFQ havea subyiantially,detdike éciicplanshaped  f or
this blowi ng process. A particularly preferable fluid is air. Al though the
degree of g\ntcmtwg ghapesnetBerghan méotnémie} mey be emplsyedirficinas ghellipse, @?angﬁs of
the fibers constituting the 25 clunp-like fiber aggregate bundl e 20 joined
to the whol gcehgeV-ghape, or herosustape., Husthen msinglatypeohi ckmbinafionfof jdieing fiksy s,
and the joining/enbossing pattern, it is preferable that the discharge air
anount i s Oswhigstiaight iB¢spobliquedingsher airediiney mayrabsodaneed i opdet td merka® thdPa i n

order to obtain
joining strength between 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



"23 the intended opening state. Other than bl owi 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-like fiber aggregate bundl es 20. These
processes may be enployed in conbination. [0055] 5 In this way, along

cl eaning sheet 10' is formed. This sheet2310' is sent into a widthw se
cutting device 56. The wi dthwi se cutting device 56 includes a first roll 56a
in which ridge-like blades 56¢c extending in the roll's axial direction are

arranged athphRéRle® optdietstate Nt ©h¥AthEn bbwiRe of Blid, proéésk&Wiitle A€ BéhbBihg with
direction, and an anvil roll 56b opposing the first roll 56a. The rolls

S6a, 56b arﬁ'@?éﬁdﬁ@ 946 bilsh D @ RoMmbBr HiEHMEMh) BE elanE)yéd 3 estdring the BElRDFBRC oOn

the first rol 10 56a either contact or cone closé to the circunferenti al

surface of (g, &RYfiber %Q%rkga%md@??@!i Mehesd (160388 ﬁ{ag 359 embldy&d &%mmﬁiim se

cutting device 56 cuts the sheet 10' along the wdth diréction
predet er m n@gﬁ]nt ervals. Through this cutting step, the sheet 10' is nade
into flat sheets, thus form ng the intended cl eaning sheets 10. [0056] 15
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manuf acturing nethod of Fig. 9 applies as appropriate to features that are
not parti ctif shaey 1B upe meﬁ@gﬂly@emmg 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.



24 [0058] First, whole cloth 11' is paid out froma whole cloth roll | la
for the substrate sheets 11. Unopened staple-fiber bundles 20" wll be

pl aced on one side of the paid-out whole cloth 11' using a suction device
‘51. The unopened staple-fiber bundles 20" are disposed randomy. 5 In
contrast to the method illustrated in FiZ¢ 9 for disposing clunp-like fiber
aggregate bundles 20, the present manufacturing nethod does not require the
unopened stapl e-fiber bundles 20° to be spread w thout |eaving any space.
[0059] Thepookgl e cloth 11' having the unopened staple-fiber bundles 20’

pl aced thereon is then 10 sent into an enbossing device 54. By the effect

of heat and prepgdiehoiSiiog 1118 pFiaRAsEIN A wiRY d&h 24l lﬁarfBr fhi B@dskaté dheets 11.
constituting the unopened staplpe fi ber bundles 20" and the whole cloth 11

are nolten @\aﬂ% nai @ﬁbertb*aﬁalemo ivall Bk pacém&, &Q%%Whesﬁa?&bﬁ \mo@eeaonqndl es

20" to the oth . This joining process forns a plurality of

Jorning pol iy %ﬁu{}\%ﬁ%eﬁb 511)% d3BGRH staplcfifr BIARGNAA of! ARhdRed HABEmBUNA! es

20" j oi ned ole c oth ergo an opening ep using-a

fluid-b}o i

the fibbrs BreashefingRensti I%'Eﬁaﬁﬁa‘é%en%?gfof&%%m et @ﬁh’ﬁaepég%ﬁ%a*e"ouﬁ% ter
d . B dj ust fl t wh h

o ooen, oy 0t 10,08 LA .0 9 RLGETHL BB EPREG- 3,

fluid, the E ree §g¢ﬁ3§T” i s set higher than the 20 degree of blomnng in

t he manuf actPUFiSREA ML GYUEMY SPECC- This is because, in the present

nanufacturig% thod, it is necessary to open the unopened fibers 21 and
thus a larg AMount  of energy is required for opening, whereas in the

manuf act uri ng net hod of Fi uid bl ow is perforped with the ai m of
re- openi ng t henﬁl‘b@h‘éle QIcht]aa}P H&}Ee‘éﬂopé‘&‘é;ﬂaﬂggﬂ) %O m?ﬁfﬁéﬁ]ereﬁﬂ i§ther hij s
way, clunmp-Ilike fiber aggregate bundl es 20 are forne in a state fixed to
the whbl e &nbio an embessBe slVics o ni Bigthy effeetpf deatand piesape asing ghe enphogsing hi s
step on, the same procedure as that for the nanufacturlng nmet hod of Fig. 9
is perfor medevige4; tha &berp 2 hronstityting the unopened staple-fiber bundles 20” and the whole cloth

11’ 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]

15 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

20 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]

25 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



- 25 intended cl eaning sheets 10. [0062] Next, second to ei ghth enbodi nents
of the present invention will 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 the explanation given in the first
embodi ment applies as appropriate to fegtures that are not particularly
expl ai ned below. Further, in Figs. 11 to 18, the sane reference synbols are
assigned to conponent menbers in common with those of Figs. 1 to 10. [0063]
10 The cl eaning sheet 10 of the second enbodinent illustrated in Fig. 11 has
a differ entmte@(%ééleéﬂm&%lﬁgtﬁrl&te sheet 11 fromthat of the first enbodi ment.
More specifically, the substrate sheet 11 of the present enbodi nent is nade
of a net (46062l Ila. The net 1la has a lattice-like form The mesh size,
the line dianeter, and the distance between lines are determned in

consi der at i on dfexgsetondrtoeihth esbakmerie of theqmepedt inventibie will bamesegbehwath 10
and the 15 capability of being joined with the clunp-like fiber aggregate
bundl es 20 réfeehcecto Figdsi Tba 8! has for iesanémigodiaeits, only ¥eaturSphati diffea dtonythosehd | i ne
di aneter of the net 1la is preferably 10 to 5000 pm and nore preferably 50
to 100Q pmthelfifyt binB&disheRillete Eainddf AT tha ERPlEnAHbA feBlefth theSRiGE EibSdimentt he

net | la, and in that case, it is preferable that the dianeter of the

thicker |i : ~ i - ol c i nes
i the net pies s SFrblreBmenEERL 4060 ARy clifindl BAGRCRBLIRERE "0

Th ti1li i@ ¢ I G N, : [
Cheet 20 of 1 RdEhE SR Ridendd SRRV AL o3 B cobflnen AR i Sinn 28 oot

between th sheﬂ:‘-i ggttai Qers 104 and the net 1la is inproved when the
cleaning s B&O 18 t?é ‘hed to the cleaning tool 100 illustrated in Fig. 4.
[0064] 25 8’@& cl eaning sheet 10 of the third enbodinent illustrated in Fig.
12 al so has[ Jlifferent type of substrate sheet 11 fromthat of the first
enmbodi nent . l\/b:@as?ecj ficall

&

cmbodi Rent i Ao @R She 0 8 i e PRt meghosEe o Te e @ dferent
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) 11a. The net 1la 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
15 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 S000
um, and more preferably 50 to 1000 pym. 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
20 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 is attached to the cleaning tool 100 illustrated in Fig. 4.
[0064]
25 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



26 (scrim Ila and a nonwoven fabric Ilb. Anet simlar to the one used in
the second enbodi nent can be used for the present net 11 a. A nonwoven
fabric simlar to the one used in the first enbodi ment can be used for the
*present nonwoven fabric | Ib. The net | la and the nonwoven fabric 1llb are
j oi ned, for exanple, through heat-fusinggr bonding with a 5 bondi ng agent.
In the substrate sheet 11, the net 11 a is on the side of the cleaning
section 12, whereas the nonwoven fabric | | b faces the opposite side from
the cleaning sectjon 12. The cl.eani sheet 10.of the present enbodi nent
hehi evee t et oprd oGy BORF ol A T eliB o R oRE AREH n i Rebit
illustrated in Fig. 11. [0065 10 The eani ng sheet. 10.of the fourt
erbodi ront SRR KPS o1 theBesgmiee b 1 AJHRPREEH PRCTmMRI B BRESHh « hat
its cleaning section consists of nmultiple stripes extending in the |ength
direction Xn thpaest emboginent cambe Bied fpr the Pesent pemveEAdRNICS 1Bf Thehetd ka H@Q ~-a
first cleaning section 12A and a second cl eaning section 12B. Each cl eaning
section 12Ahe repvpees fabrihdttnatei jainey, fohexample thfougih heattfasimg of bondngywithgf t he
fibers 21 is also substantially the same. 15 Each cl eaning section extends

i n the 3 engbdndotigragatti on the substmteshbettld gheneHéeis obthd sdesofplesdeningseriobd2ween
the cl eaning sections 12A, 12B. Upon cleaning a projection, such as a
non-slip stwhdredsiisambnoioven fabacrel facsahdopposieaide fidne thel deaning gection tl2.onEhel 2A,
12B of the cleaning sheet 10 of the present enbodi nent can clean the

proj ecti on gyansdgrshétd 1 0 6the preshs erb&limprit@liecs €2 samel cfve BB d@ningSheet of
projection, thus providing an advantage that the confornmability 20 to the

proj ection @pembiEmeRRRARihied Yo 6. Mrapping dirt around the projection can
further be inproved. Fromthis standpoint, the distance D between the first

cl eani ng se%ggn 12A and the second cleaning section 12B is preferably 2 to
80 mm and re preferably 10 to 50 mm [0066] Fig. 14 illustrates a

per spegj i ve of ﬁébégé&glggsﬁpﬁquﬁe Rl @%@@%i@&gﬁ@ﬁ% F%[ 13 Bffferd PR i €Nt

invention. The regates constitu h eanl hg” secti on consi st
o o203 B SRS s BBb LR e S8
reference tl%ngir:til %irec%’ony?e Stpgcriﬁﬂc'a'ilg,r[gg 8@%(111'1'g &Rtion 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.
15 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
20 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
25 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



-27 used herein refers to a state where a plurality of fibers are drawn and
lined up in a single direction and constitute a |linear bundle. The fibers
21 extending fromthe joining section 22 in each unopened staple-fiber
*bundle 20", as illustrated in Fig. 3, are designed to open during use of
the cl eaning sheet 10 of the present enbpdi nent by friction between the
sheet and a 5 surface-to-be-cleaned. Through this openi ng operation, each
unopened staple-fiber bundle 20" assunes a clunp-like formand is made into

an opened fjber bund| 0,.iJ [ 110 Fi . . 3 fiber
bundl o 20 | ARl % it P e By St s s PN shidtned o6 EREARS
illustrates an.ideal o ed.state achigve n i ngl e unopened .

Staple- 1 bef BT cogritea gk hindE o Toat ol e RpBnR duBy AT RERE et 72
performed in a state er ressuye,generated 10 _upon cl eani IS lied to
t he cl eani n§f ?&%‘t“?"@ﬁne\g%,ta Eﬁ@”ef Eﬁ%‘{le %(ﬁeasdg\éﬁt@@dfr? bigr ?’tﬁ%ﬂqs@“gg’ Wenr ?igg%surre
a flat shape having a.certain thickness. [0067] . The.unopened staple-fi ber
bundl e 20' B th%gﬁwgpﬁhé%telt‘?tdéf%%?%ﬁ%’{"i’@nf:mé’cy Qgtlori hatwiean,the gheet andm ¢ 3,
but the shape of the unopened staple-fiber bundle 20" is not linmted thereto
15 and hay w,‘aw-@rbee@l@medp e, Thegueh ibis jopening pparafians pashamopened staplstitgr bensls cal ) .
[0068] In the cleaning sheet 10, the unopened staple-fiber bundles 20" are
arranged ei 20i@ssumesadomipylike formeapdlisimpde iote apppersddbentundleOgliustrated indigheet 11
and joined to the fiber sheet 11, thus formng a cleaning section 12. The
unopened st Npteahdtitlzeopehedibhee buRile 20rilpkteatal indmgighr® 3 swbstimvially sphancahgvlachy
space t herebetween, or may be arranged | eaving a predeterm ned space

t her ebet weeillusititds dnhidéal opened stafecavhieoéd When s siglenabpenst sapleXiber burdiep2E éd f r om
bet ween adj acent unopened staple-fiber bundles 20'. The unopened

st apl e- f i beppdaedalbes 2QtualtRyhobevea] spRnfeds pérforded iInstfte W Rpréssurd@yndbted
arranged in two or nore layers. In either case, it is advantageous that the

unopengdl st grin&ldahidglis ppRe ©Ihedfeank seétionNAshdithusSthe Bpéhed FiBkrebuhies 26 Wal
cl eaning section 25 12 assumes an even thi ckness when the constituent fibers

curf ace- ¢ o- EeuRY i GG ccrdfl WRRRNe sheet and the
-t o- be- . [0069]
[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
15 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 sheet 11 and joined to the fiber sheet 11,
thus forming a cleaning section 12. The unopened staple-fiber bundles 20’ may be arranged
20 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
25 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]



28 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 exanple, through fusion-bonding between the substrate sheet
11 and the fibers 21 constituting the unopened staple-fiber bundles 20'.

Al ternatively, the joining points maybe $®orned t hrough bonding of 5 the
substrate sheet 11 and the fibers 21. The joining points 13 may be arranged
regularly or randomy. According to the manufacturing nethod descri bed

further below, the;jolning.. ppjnts il b rranged ]
The unopened st%ﬁﬁgkﬁggéggﬁﬁh%L@¥f?égnloﬂﬁgiﬁﬁgyéﬁ gg gﬁ%%#%@%h%%t%ﬁgég
substrate sheet 11 10 .at.the.positigns. of the joinkn ections . 2 | n. ot her
words. the PO HF AR doning RS Tvor ToigPine,Poei R Fded 5t hEMRIE Torolh o
the joining_.section 22. The unopened staple-fib bundl es. 20"  may be joined
to the subsfisnDoadingpetivger, the sy “ﬁﬁéﬂ?gbﬁ-‘ﬁ%$%gﬁmﬁ ql%ﬁﬂngggﬁﬁﬁuﬁﬂﬁﬁ ed
staple-fiber bundles 20' are securely joined to the substrgge eet. 11 and
do not fall staple-ibenjupdes Y Alermatyehy] thagqinag peints payibs depmeg P@\%@p@% obf the
unopened staple-fiber bundle 20' constituting the cleaning section 12
dependsS on thssubstrigisheet hbpndstbe Gbers Bb  ubhspewmig poinipl 2mpy be prrangediregulady oand
the length of the fiber 21, it is preferable that the total basis weight is
10 to 1000 ghdemlyandcconding tethef manifhgurie methedalesyrbed finthembelow, sheajotipeg nt  of
allowing the fibers 21, in their opened 20 state, to conformfavorably to
uneven sur f poiets 18 wilbbe atapgertbdgdardly. f r om t he st andpoi nt of  providi ng

volum nosity and a confortable wping feeling to the cleaning sheet 10 when
the fibers[@¥0pre in their opened state. [0072] When the cl eaning sheet 10
of the present enbodinment is attached as illustrated in Fig. 25 4 as

descri bed furt hghe apuscdanglelfibetBiglds 20 Vdot Baveus befitndddo the-sebserate shket 11
friction is caused between the cl eaning section 12 and the

sur f aceg t 0- BEh€ p&aivaslof thejoiiin®ReMs e  Ini diRE Svords, the joihilg ptiRP PR not have
stapl e-fiber bundles 20'." This state is the same as the state illustrated in
Figs. 1 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.
15 [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
20 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.
25 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



‘29 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 opened fiber bundles 20 as illustrated in Fig.
1. It is preferable that the thickness of the cleaning sheet in the

cl eaning section 12, in a state where thg fibers 21 have been opened, is 1
to 50 mm and 5 nore preferably 2 to 30 mm under a | oad of 300 Pa, although
t he thi ckness depends on the nagnitude of the frictional force, the

pressure apgﬁd ggﬁsgps &@nﬁére@gw% %dclgagm‘[g srh]EQ nfo[,g % }gqib%fs%%gggapened

the fibers e unopene l'es

oriented mainl t an ct

illustrat edoPen}é([i_.thugE%legTag,%he &gn §e8 i(c)zrlﬁendgi'i‘8 lﬂl?%%g%%%anar pél?edefgot%f on do
not all extend,in.the s ti b ri e a d|r L. ONns
within the E‘i"ﬁirl] 20 il}y ??%dﬂ%%cls 2 SPW&J??@%&@}@F&]“Q?’ SSo"JE‘P?eCA ange gﬂféned
fibers 21 w.ll be ori ent in all ons n the t he

cl eani ng seleickaning secigs T2y in dofiewbere B gzt e bersonrall & Bisco ot A
above. Further of the fibers be oriented in

t hi cknels dmogcﬁrggw%bﬂ fonzd maaﬁi%g%gmf A szalga&aah ﬁmhialme? de@ﬁ'ép son thre 15
opposite ends of each fiber 21 is a free end, thus providing an extrenely

hi gh degr eemggnitude ebibie Fdianakiresrehepressise applied dwangrqlesaing, and so faitht hei r opened
state, are oriented in various directions and the degree of freedomin
nmovenent t hfl0@dF is extremely high, dirt can be caught anong the fibers 21,
regardl ess of the wiping direction of the cleaning sheet 10. [0074] 20 Note
that it is not Befesbangopened tid fibanP! spetiuthg theamppened stapletfiver buroibes 264
staple-fiber bundles 20' in order to nake the fibers 21 therein open
successf ul | gre ofitnted mainbemalsplandr dirsction af the@leanihgsectiol &2,ss ilwsirated mahig ldeen
drawn and lined up in a single direction, can be opened by applying a
frictiomal fThe @bert DEobaémed nhtheplans dxsctdhtdoirouile exténd inhky sanféadireatival, betrarsvay ,

it can be said that the present invention advantageously utilizes this

attribute terigiédvindil drecionsWithéh 5B PRine.2SWhbdthel flbe®MTPiAGKs A 41O bpddied ke
before use but that becones bul ky upon use to exhibit good cleaning

capabi | i ti egpenkd fibérs ROKAI Bt BrienfVIR AR diredtions WREiR 15 Oplhﬁeyomﬁheﬂeérﬁ}% setthar, 21
constltutlng t he unopened stapl e-fiber bundles 2 prior to use, such as by

fluffing thes filberdl WHigs. t h8d DadSeribed 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

15 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 degree of freedom 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]

20 Note that it is not necessary to apply any special treatment to the unopened staple-fiber
bundles 20’ in order to make the fibers 21 therein open successfully. This is because 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

25 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,



‘30 by conbing with a conb or a brush, or by rubbing. [0075] Next, a
preferred nethod for manufacturing the cleaning sheet 10 of the present
enbodi ment is described with reference to Fig. 15. The present manufacturing
‘method is 5 roughly divided into: (i) a step of nmanufacturing unopened
staple-fiber bundles 20'; and (ii) a stepoof joining the unopened
staple-fiber bundles 20" to a substrate sheet 11. Step (i) of rmanufacturing
unopened stapl e-fiber bundles 20" is omtted from expl anati on bel ow, and

reference sEgg%ggaggﬁgggm%ﬁg§%§@ﬁg§9%@&Rgﬁgufacturing clunp-1ike fiber

aggregate b facturing the cl eaning sheet of
the first \(,av[ﬁbg i ment described further 10 above with reference to Figs. 5
to 7. Bel ow, y step (ii) will be described. [0076] Step (ii) is

described with reference to Fig., 15. Th nuf act urin evi ce

T ust rated in ey rerrpg i k2 matiisERg) B e e, 6 apdhermregt 1
roll 11 a for_ the substrate, sheet 11. e ynopened staple-fiher buyndl.es 20
Wil be arr SHBAMER B AEEPELVER HHENSHP 4TS, 3 S b RPa SRERRCHITE mRog is
arrangepent is done using a suctjion device 51. The suctiogn device 51 hasa
suct i ond pi poughly diyideddnig” G 2 %tmOém@%g%wnag aeop526$ %ﬁlﬁ%gé@%&n&ﬁ% Qieand (i1) a
contai ner box 53 which contains a plurality of unopened staple-fiber

bundl es 20' Sterioé jiking thesprppeied: yieplestibar i bypdlep 2P etosp sybstrate shack d1-abeoie (A 98
opposi ng one side of the whole cloth 11' at a predeterm ned distance away
t heref rom Tasufactang wrapendd sthpde-Sbert bupdlepi2feissomitigd from elplanagon heloivh gnd 2

20 which extends in the wwdth direction of the whole cloth 11'. [0077]
Activating tdfgemechiuhbemadce sp (M bf mamdictunng tchenpakikepfehee dggsegatsl tendlich 20
bundl es 20" contained in the container box 53 along with air. Through this
suction, thé theapgnddf nemafabtarihg thercldaning skt @0the dirs etnbkdimentndescritiee fiathet i on
pi pe 52 fromone end thereof, are carried 25 through the pipe 52, and are
di schanged tbovewgth réfeencgxe Figags 7. Below)enl9kiep (ii)evill botedsctibedpi pe 52 to be
pl aced on the whole cloth 11'. The unopened stapl e-fi ber bundles 20" are

di sposed rgoogepl y. Adjusting the degree of suction and the shape of the
opening 52' will allow a

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

15 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’

20 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

25 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



31 desired nunber of unopened staple-fiber bundles 20' to be arranged on
the whole cloth 11'. [0078] The whole cloth 11' having the unopened

stapl e-fi ber bundles 20' placed thereon is then sent into an enbossing
device 54. This enbossing device 54 has the sane structure as the 5
enbossi ng device (see Fig. 9) used for niinufacturing the cleaning sheet of
the first enbodi ment. Accordingly, the explanation given in the first

enbodi ment applies as appropriate to the process of joining the unopened
stapl e-fi bep. b ' k > 14 i j devi ce
5. [ 0070] - e Bl plb e s 2 b be e B HE SRR T ol e
cloth 11", Rmbg?g,cleaning sheet 10" is fornmed. This sheet 10' is sent into
a w dt hwi se*cutting device 56. The w dthw se cutting device 56 includes a

st ol Sea g Wil gl bl e S ARy bAIERM i o <

circunferential diregction,, and_an.anvil, roll ,56b osing the first roll
S6a. The r ok inigdh CEgessing delite 3o S miasSing, dgvice s In e fipcipiscas the
ridge-like bl ades 56c.on the. first roll 56a_.ejther contact or come clLose to
heci rbunt BPBNEREl CSiser Gt Pt Drisellor mARDREERS hESRATRE Pre Shi: Tizh
into the wiwdthwise cutting device 56 will cut the sheet 10 along.the width
direction atmpedimgiter Mcrerdingly; dhe, gxrlanation r@yvigh it fhes fisth: embpgiment APPligse a4 heet
10" is made into flat sheets, thus form ng the intended cleaning sheets 10.
20 [0080] Neppsoprigtettoithe proeespeldeiaing thewnsbarad stapledfibes bunstes 20hte thvwhele glothagent
appl yi ng device 35 described above with reference to Figs. 5 and 7 may be
provi ded i mhiBaibiag dleyenbossingideriserddf t he enbossing device 54 illustrated in
Fig. 15. [0081] 25 The cl eaning sheet 10 of the sixth enbodi nent

il lustrated[d09Fi g. 16 has a different type of substrate sheet 11 fromt hat
of the fifth enbodinent. More specifically, the substrate sheet 11 of the
pr esenf0 enbodi nByfoinisg thedaophedistape-fibardundies 200 tathe Bdbkiclah OH, 4 loeg nlesnidgd a
are

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

15 such a distance that the ridge-like blades 56c¢ 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.

20 [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. 15.
[0081]

25 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



‘32 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 the
engagenent between the sheet retainers 104 and the net 1lla is inproved when
the cleaning sheet is attached to the cleaning tool 100 illustrated in Fig.
4. 5 [0082] The cl eaning sheet 10 of the3xeventh enbodinent illustrated in
Fig. 17 also has a different type of substrate sheet 11 fromthat of the
fifth enbodi nrent. More specifically, the substrate sheet 11 of the present

orbodi ront_ LSqRR4H of SRR BSSATHASRL GOTRORCCTRL bbby | |2
Tt SR S B SRR ,
ach eves, eGP LER" el Voo 52l SUEE D, ooy W Wbl "

enbodi nent igllﬁtilrjarsﬁt .akedllin Fig. 18 differs fromthe 15 fifth enbodinent in

that its clg Pd{lg % i'on consists of multiple stripes extending in the

| engt h di re[:qtigﬂ X. The present enbodinent is a conbination of the fifth

embodi nent [4%%histrated in Fig. 14 and the fourth enbodinent illustrated in

Fig. 13. [0084] _The present invention has been descri bed above according to
Tysires,

preferred enbodilhesleaung gheehdp ¢dithe gerenthpanboduacns dllysirgted an Sig- ild Ak hase? pe
limted to the foregoing enbodi nents. For exanple, in the foregoin
embodi nent sdiffereat {ypé of Srugst@&ﬁhﬁ@d 1 Fipm that gf dhecfiffhgmbqdieent; pMere specficalfxithe
bundl e 20 and the unoPened staple-fiber bundle 20' is fornmed substantially
in the censubstratepheat | lrofitheepressniggnibodiment isi madedff achugateenmponant composed of ead,
the joining section 22 may be formed in a position deviating fromthe
subst ant i al hyetoeerin)alllaanéa npmwaovee fabeiedtib. dTrespresennenatfodirhent 351 ¢anthematior of
Alternatively, the joining section 22 maybe formed on one end of the fibers
21. [ 0085] tHeuiftthenbodirthent dllustrted ik Bigf il band dgghied @mbodioed! HutitalhatFig.sl2used
may be a clunp-Iike
The cleaning sheet 10 of the present embodiment achieves the same effects as the cleaning
sheet of the sixth embodiment illustrated in Fig. 16.
[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 fibers 21.  Alternatively, 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



"33 aggregate nade of a plurality of first fibers oriented in one direction
and a plurality of second fibers oriented in a direction intersecting with
t he above direction, and structured such that the first and second fibers
‘are joined together by a joining section fornmed at the intersection point

of the fibers, wherein the first and secdhd fibers extending fromthe
joining section are opened 5 into a clunp-like form The sane applies to the
unopened stapl e-fiber bundles 20’ [0086] In the foregoing enbodi ments, the

cl eani ng Sh%%reg;a%éeljaéqelb‘ig?ﬂm%l% oﬁﬂéﬁmegs HR% b Bk diftlefi %t@&@hd‘g

tool as illu I nste eanlng S eet made

| nsor SL??QEQ?BS%I?@?PE?Z%& g 33 s BoR AR bl @t%%‘é%a?‘é n*ﬁ@éﬁ%r esent
ool i sci odnaiEr el Bls ?Oﬁe@gybtwﬁntﬁﬁﬂt?%gﬁﬂn%e%?@‘116@%%%10 5l a°
the' ol cani nf CBAPTOATEE e Fi A ”ﬁmf%%%%@d@s% v SR EReONEL
sheet 1 but the cl E?lng ction 1 |nstea ot h sides of

d. .on
the  subst r itea CHwgd B8 b issdp fas BopR Stﬁﬁ%ﬁg?@e Pon

enconpasses qggodl ment s that combine, as appropriate, the substrate sheet
i || ustrat ed[Q0§6F; g. 11 or Fig. 12 and the cleaning sections 20 illustrated
in Fig. 13. Likew se, the present invention enconpasses enbodi nents that
conbi ne, as appfbpei foregoing ﬁ@bgtls@tltSathé cigaeiag sheet HBt‘? usedg for exampje, Bsbepg Fi g
17 and the cleaning sections illustrated in Fig. 18. Exanples 1500891) 25
The present aitaghedhto dalepningitoot ps Blugtrated mukighér Id%ttf'@ﬂb thepd¢apingabed rldi may bo

Exanpl es thereof The scope of the invention, however, is not to be limted
by these Exanagé axo a cleagig®tloth having a flat bag-like shape with an inner space for insertion--as

10 disclosed in JP-A-9-299305, a former application by present Applicant--and the cleaning cloth
may be attached to a hand-held cleaning tool disclosed therein. Alternatively, the cleaning
sheet 10 can be held directly with the hand 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]



-34 Exanple 1-1 (1) Manufacturing Unopened Stapl e-Fi ber Bundl e Unopened
stapl e-fiber bundles 20' were manufactured according to the nethod
illustrated in Fig. 5. The fibers 21 used were nmade of a core/sheath
‘conjugate fiber having a 5 polyethylene terephthal ate core and a

pol yet hyl ene sheath. The fineness of the34iber was 2.2 dtex. The nunber of
crinps in the fiber 21 was 16.51, and the height of crinp was 0.87 mnm The
fiber length was approxi mtely 45 mm The total fineness of each unopened
stapl e-fiber bupdlg,29.; was approxi mately 3700 tex, and the weight thereof
was approximately 0.13 g. A joining section 22 having a wwdth of 5 nm was

formed 10 subst ﬁrj?)\}i[@hg%ﬁub?% gﬁgpeﬁg@é%@g_@egﬁuﬁa the length direction of the

fibers 21. As a we t of liquid paraffin, with

{BE:EFg ?L)tg(r)l‘(lj'} gegg\?/lb%%(lb%l%gie [ated @E?%?f L‘??:%S’“@“ﬁﬁ‘“i‘?%gfﬁfﬁégaA‘&gr '?egtign(gji "
gnogle ned st ﬂﬁ’f}t@a%ﬁb%g:fg Sbuif]‘f er?%f usgﬂ ]g‘%f%‘a%&g?"?ﬂrﬁo{:“?s&ﬁ%h Fﬁ?gah @Dee t E%Vérbgr aegat e
20. T [ - i i 0 '

ol i ng® secPrSHBERAF B gnd Ao R B B G d e S A8 AR TS

spherical shape (a shape |like Aegagropjla linnaei) wth its.fiber 1
ext endi ng tE aﬁsnw@&méqum %ée@écqudﬁggwdﬁ%ﬁ%%ta s 087
approximately 8 cnB. 20 [0092] (3) Manufacturjng C eaning Sheet The deyice
i | ustratedIPg fheg lengthyyéas appnoxigatelyn 4 amyr elhg &qtféaﬁveﬂﬁsss R chy gmopged
air-through nonwoven fabric having a basis _weight of 40 g/n2 was used as the
substrate shaple-fibar) burdle HEnwaey esppraxipatelynddOteere and ghe “weight thereof was
pol yest er/ pol yet hyl ene core/ sheath conjugate fiber 25 having a fineness of
2.2 dtex. Theorexpetelyadd3spee jpiningse®o Pnhaving 4 nvidtheof Sngwh wagi fossed on X
and 210 nmlong in the width direction Y. On one side of this substrate
sheet 10, &@sphiatlysn diie entiahprda ikehd lehgh dirggioagtiies Hoamsilbs ADanneit solutmead,
in a single layer, randomy

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
15 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.
20 [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
25 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



35 wthout |eaving any space therebetween. The area in which the bundles
were spread was an area 120 mmw de 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 clunp-like fiber aggregate bundles 20 were
joined to the substrate sheet 11 through3heat-fusing, thereby formng a 5
cl eaning section 12. Each joining point 13 was a 3-mmdia. circle. The
joining points 13 were arranged in a lattice pattern. The pitch between

adj acent j oiahHd lé&@ingtaﬁ RcBSrcBAwWEH. The ARG h (VAR Iﬂférlﬁﬁlbleg%l%%f)fegd‘w& and the
wi dt h dlrectlon : ¥otal basi s melght of the clunmp-like fiber aggregate

SFESL eiozgﬁ' e T L PR e P o né@éW%“F%G%QT“Y"Eith‘“@?bmé‘sﬁée?a”' "
(I:Engr}r)]: gglsl?%ndl%ah‘#lhéjﬁltg eﬂbﬁqa*#t}glrt% "z’wﬁ%ém?‘ a nuhrrﬁeri of cri rrg% %a?e 22. 32
d h h 2

i‘§ D ﬁil fai@laﬁ ﬁfdpv"vgfeéi%i nt%edgbwa% Eﬁ’e Eikhroea?”ﬂeﬁ.fﬁs"%ﬁe% a%n%% “Lcept

that t ? ibers 21 use er. of, crinps o ei ght ? rinp
| o poing mgﬁnﬁ HiatErg eagw% i 1 i g

ifwgsoznde |nthes gttsﬂln Eg}e)ergaﬁ émgxcg that th 65 2?9

used had a WGIfFERR “&P' 3fterd g ﬁ‘i‘”@?ﬁ‘?a ficcg JP}PH‘&JHO“BS Pﬁw? Mihd a

fineness of . 4.4 dfex. 25 [0096 le 1-5 A cleanjng sheet |IIu trated
in Fig. 13 WaBothdhufeagh ditegtionr %e rvgldtiil iggRdon Ke Hhe' sl b welght

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.
10 [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.
15 [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.
20 [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.
25 [0096]
Example 1-5

A cleaning sheet 10 illustrated in Fig. 13 was manufactured. The fibers 21 and the



‘36 clunp-like fiber aggregate bundl es 20 used were the sane as those in
Exanple 1-1. The Ilength, in the width direction Y, of the first cleaning
section 12A and the second cleaning section 12B was 50 nm respectively.
‘The di stance D between the first cleaning section 12A and the second
cl eaning section 12B was 20 mm The basi 3 wei ght of the cleaning sections 5
12A, 12B was 155 g/ nR2, respectively. A cleaning sheet 10 was made in the
same way as in Exanple 1-1, except for the points mentioned above. [0097]
Exanpl e 1-6.[iRg. ke Hpef aggfr%gaﬁermarés 90RSLd Wile! tRY sdRCaCinB@NinTkaffptd 190 YRS
changed fromt stripes as 10 in Exanple 1-5 to three. The I'ength, in the
wi dt h directl Y Qf ] i i : . ) i -het ween
fehO, ity th@ w1§tﬂctﬁ're&ko%a?, O&menéﬁ% é:f%%tgé‘?%&tlgg 12{5[‘ aggrlﬁe gécﬁﬁdg Shi

adj acent cl eanihg sections was S welg eac eani hg
section was ean| he BLR e e | N
Exanpl e 1-5,Sejcg(>§<%g;|(o Sof’rLb Iﬁﬁé%g%%amegy' m%e?%ﬁag?gbove?ﬁ%ggégfggﬁg rr%rgirszaéi ve
Example 1 "Qujckie" (r.eqistered de K eet .fro r i on
was enpl oye%da@e S%Sﬂé)%%? e C@?aﬁfﬁ%aswmgg? © §%§Sa*ﬂél§tiogl}lﬂéa§%g$ﬁ§8{tﬁﬁc kness
of the gl eani ecti f,the respectiyve cleani sheets gbtained in.the
Sbove Ekampl i BRI S A e Byl & IRUE SOel DA ™ I B ¥ B30 Pa.
The result are] Egome}é}r} Table 1. Furt eﬁ, t he respective cl eaning sheets
obt ai ned i n“EHBP'GHOVERC %ﬁﬁ?%@n%mn&}?ga A ve Exanple were attached to the
head of a %I ckie" (registered trademark) Wper from Kao Corporation, and
t he confor [ ty to various uneven 25 surfaces-to-be-cleaned and the dirt
trappi ng capabilities of the cleaning sheets were evaluated according to

the fol I owi ng mEx#mRle lfhe results are shown in Table 1. The fol | owi ng

surfaces-to-be-cl eaned were used for the eval uation: _
The number of stripes constituting the cleaning section was changed from two stripes as

10 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]
15 Comparative Example 1
“Quickle” (registered trademark) Dry Sheet from Kao Corporation was employed as
Comparative Example 1.
[0099]
Evaluation

20 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

25 surfaces-to-be-cleaned and the dirt trapping capabilities of the cleaning sheets were evaluated
according to the following method. The results are shown in Table 1. The following

surfaces-to-be-cleaned were used for the evaluation:



"37 (a) G ooves of a wooden floor ("KER7UE' made by Panasoni ¢ Corporati on,
with V-shaped grooves 1 mmdeep and 2 nmw de); (b) Tatam nmat (the rush
portion); (c) Vertical surface (the indoor baseboard portion; "QPL113T39"
‘'made by Panasonic 5 Corporation); (d) SHI (with a groove 4 mm deep and 21
mm wi de); (e) Rail of a sliding door (barrier-free design, with a groove 2
nm deep and 5.3 mm w de); (1) Side surface of a doorstop ("MIT107" of the
hook-on type nade by Panasonic 10 Corporation); (g) Frame beneath a door
(hei ght: 15 nmm (aMiGbbves3d arwppdeanfloqri(j KNBAUET inpadsttyi Panasamand CotpSraien,awiih  made
by Kawaguchi gi ken, Inc.; height: 3.9 mm wdth: 39.5 mm. 0.02 g of nodel
dust (cott oN-shapaiercovestmnbgeep waddtron Midegr al Co. Ltd., with a dianeter 15
of under 10 mand a length of under 0.5 mm) was neasured and scattered using
a 300-m nesh s)detamoniao(tidrash@itti@);s uneven surfaces-to-be-cl eaned. The

cl eaning sheet was attached to the head of a "Quickle" (registered

trademar k) W pe(c)fVeiftalKkagfabo (thomdbordsaseband poatonTdQRD1 I3a6%* made by Phiasénit ce t o
performw ping so that the cleaning surface of the sheet confornms to the
surfacest o- lgerpgoriongd. After wi ping, evaluation was made by visually 20

i nspecting the nodel dust remaining in the uneven sections, and vicinities

t her eof , of the(d)%lﬂ[{vﬂgpaSgb&rem%ﬁl|&@I§]%2lmﬂ\,ﬁM@| uation criteria are as
follows. Confor mabi A No dust remains in the uneven sections. 25 B

About one- fourtge)qxaﬂ'&%sswaﬁ]ﬁ ? gﬁﬁfe}%‘é@qe og%sin{rﬁ’ d'%hﬂﬁf

uneven section Abou ess of he sca tered anmount of dust
remai ns in R)J;ge).uneven secti ons.
b

(f) Side surface of a doorstop (“MJT107” of the hook-on type made by Panasonic
10 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
15 of under 10 um and a length of under 0.5 mm) was measured and scattered using a
300-um-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
20 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.
25 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.



38 F. Mire than about half of the scattered anpbunt of dust renmains in the
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 5 sections and vicinities
thereof. C. About half or |less of the sca8tered anount of dust remains in

t he uneven sections and vicinities thereof. F: Mre than about half of the
scattered anount of dust remains in the uneven sections and vicinities
thereof. 10 [ 01@0\fofchtBat HoddhaiteURRcAHerHAGREN LT IRR réh AR 18 ¢he UnBicakectivgs.t | cal
wooden uneven surface side frame non-slip ness floor sliding (my portions
(indoor sill gropygindesdablliabd: surface of beneath stair grooves of tatam
baseboard doorstop door tread portion) conformability AAAAAAAA
Exanpl e 5.0 1-1at R3RREmEAPRARA ircl&SseQids AndVibnilieBnBreof ONf Or MBI Ity A A A
AAAAA Exanple 4.4 1-2 trapping AAAAAABB capabilities Exanple

conformability g AyuBoR-fufth Br less of the scattered amount of dust remains in the uneven
5 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.
10 [0100]
[Table 1]
uneven surfaces—to-be—cleaned
. vertical
thick= | wooden | uneven surface slidin side J frame | non-slip
ness floor portions | (indoor |sill groove do rrg'l surface of| beneath stair
(mm) grooves | of tatami| baseboard or raf doorstop | door tread
portion)
conformability A A A A A A A A
Example 50
- trapping A A A A A A B B
capabilities
conformability A A A A A A A A
Example 44
-2 trapping A A A A A A B B
capabilities
conformability A A A B B A B B
Example 32
1-3 trapping ’
capabilities A A A c ¢ B C c
conformability 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
- trapping A A A A A A B B
capabilities
conformability A A A A A A A A
Example 50
-6 trapping A A A A A A A A
capabilities
Compa= | ¢ onformability c B B c c F F F
rative 13
Example trapping )
1 capabilities C B B F F F F F

[0101]



> > w
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2 1-3
Exanmp
AAA

tr
| e

A A Exanple 5.0
conformability AAAAAA

apping AAAC

CBCC capabilities conformability AAAAA
52 1 4 trapping AAAAAABB capabilities conformability
1-5 trapping AAAAAABB capabilities
A A Exa

capabilities Conpa- conformability CBBXL CF FF rative 1.3 Exanple

trapping CBBFFFFF 1 capabilities [0101] 39 The results shown in

Table 1 reveal that the respective cleaning sheets of the Exanples have
excel I ent conf org@aRlissNowPInURENa et RCHS rapettioX S8l Kheslt bf tht ERBRPIEY

capabilities,

[ 0102]

10

15

20

25

5 ExarPdRelnd cénfomMBY &F LHEVeR SuRRP SR8 bxRIRR BirtHirdpingBetpabiBties,

compared to the cleaning sheet of the Comparative Example.
[0102]

Example 2-1

(1) Manufacturing Unopened Staple-Fiber Bundle

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 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
patten. 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

mm.

AA
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nple 5.0 1-5 trapping AAAAAAAA

conpared to the cleaning sheet of the Conparative Exanple.



"Unopened stapl e-fiber bundles 20' manufactured in the sane way as in Exanple
1-1 were used. [0103] 10 (2) Manufacturing C eaning Sheet The device
illustrated in Fig. 15 was used to manufacture a cl eaning sheet 10. The
'same substrate sheet 11 as the one used in Exanple 1-1 was used herein. On
one side of this substrate sheet 11, 404)i eces of unopened staple-fiber
bundl es 20" were disposed randomly in a single |layer. The area in which the
bundl es were di sposed was an area 120 nmw de 15 |located in the central

area, in thppsdth direction Y, of the substrate sheet 11 and spanning the
entire range in the length direction X The unopened staple-fiber bundles
20" were joinedgifnpié g substrate sheet 11 through heat-fusing, thereby
form ng a cleaning section 12. Each joining point 13 was a 3-mmdi a.

circle. The joiRi oYe] : : j I ' 1@ pitch
bet ween adj ace thgl cj&gllngg ?\%%%@ﬁ?iﬁgeg 1@2@?%@%&%&&%}%??% %3% %Ea%hé) 1%? ?’ect ion

X and the %ﬁ%@utﬁ%ﬂtﬁé;ﬁgeng}Y useﬁrlﬁdta%bepéﬁ&ﬁn;‘tﬁf&fgﬁé 5&5 a b %@Wﬁ@e& 0.07

stapl e-fi ber e n the cleaning section 12 was . Inthis
way, a §Ieani g sheet 10 as illustrated in Fig. 14 was forned. [0104]
Exampl e” 2-2 A cleaning sheet 10 illustrated in Fig. 14 was nmade in the
same way asghg Exanpl e 2-1, except that the fibers 21 used had a nunber of
crinps of 22 @ and a height of crinmp of 0.32 mm 40 [0105] Exanple 2-3 A
cl eaning sheet 10 illuystrated in Fig. 14 was nade in the same way as in
Exanple 2-1, e anﬂe?%at the fibers 21 used had a number of crinps of 7.5
and a height of crinp of 0.07 5 mm [0106]

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,

10 and a fineness of 4.4 dtex.

[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,
15 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
20 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

25 in its opened state was 30 mm. The distance between adjacent cleaning sections when in



"Exanple 2-4 A cleaning sheet 10 illustrated in Fig. 14 was nmade in the sane
way as in Exanple 2-1, except that the fibers 21 used had a nunber of
crinps of 22.86, a height of crinp of 0.24 nm 10 and a fineness of 4.4
‘dtex. [0107] Exanple 2-5 A cleaning sheet 10 illustrated in Fig. 18 was
manuf actured. The fibers 21 and the unobened staple-fiber bundles 20' used
were the sane as those in Exanple 2-1. The length, 15 in the width
direction Y, of the first cleaning section 12A and the second cl eani ng
secti on 12Bheéiepened sthleeiaks 10 penedTietbatie wokht SfRatHaleanfgRedionwak )55 ¢he. disst ance
D between the first cleaning section 12A and the second cl eani ng section
12B, when i flednity sheOP ENQEhs ThatleCin W& Sard® wafMas iANExaBHd S-SRkt f&f the i@ints

cl eani ng sections 12A, 12B was 155 g/ nR2, respectively. A cleaning sheet 10
was made i npbR@nsdagviay as in Exanple 2-1, except for the points 20

menti oned above. [0108] Exanple 2-6 The nunber of stripes constituting the
cl eani ng seﬁﬁbﬂn was changed fromtwo stripes as in Exanple 2-5 to three.
The length, in‘the width direction Y, of each cleaning section when 25 in
its opeqped statp Masio,s0 M The di stance between adjacent cleaning sections
when in 41 therr opened state was 10 mm The basis wei ght of each cl eaning

section was 155p@/ l?iﬁ:]knéras‘s Pﬁg@%%?lﬂﬁ%§&ﬁgﬁ beford B B o tida g%sgtgﬁeé\[/é%%feﬁa e | N

Exanpl e 2-5, excep 0 nent1 oneo ove. [010 i on
The thickness of the cleaning.sectio bef ore, bei ng_used for cleanin of
(he. respect fomine i oRGHEH 48 &b & EatPieh by, COlBa R Chsdnic Fod ffoled
Conparative anpl asured. - under | oad of, 300 Pa. The thickness was
P R 2 BRSO R B Bl A% Bl TP sl

were opened through cleaning. The results are shown in Table 2. Further, the respective

10 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
capabilities, 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.

15 [0110]

[Table 2]



‘wer e opened through cleaning. The results are shown in Table 2. Further, the
respective 10 cl eani ng sheets obtained in the above Exanpl es and Conparative
Exanpl e were evaluated in terns of their conformability to various uneven
'surfaces-to-be-cleaned and their dirt trapping capabilities, in the sane
way as in Exanple 1-1. The results are sthbwn in Table 2. Note that Table 2
again shows the data for Conparative Exanple 1 shown in Table 1 to
facilitate conparison. 15 [0110] [Table 2] 42 thickness uneven

surfaces-t o-be-cleaned {(nm wooden uneven—side fr§49—ﬁpﬁ~sL+p——beLe#e—after
£l tital slidin Orr{nckneSﬁs o1 ur)gy_en‘_s‘g_gces—t -be—cleaned c f
oor vertilga gp (@ ”’Wéoﬁeﬁl Shoverd N oove Il.:iUI |sq,5| S TG D
beneath stalr use open| ggrdr ey ¢Sl | dodidn rfsij rf'achﬁll’gISxIv( m')r@q Biirfack bficr@hth |  stair
conformabi | -ty A A A A A use A opgning [ogrooppp | optatgni|3 2- 11t rapplyrcdpani Feties A
AAAAABB clonfoamnmpi | i tly A A A Al AAA A A Exanpl en 1| 9 A44| 242 tr/appl ng A
AAAAABFB?papt% D11 ¥s |cORf grmabrtityr A ATA B B AB xamptie 1.6 3. 2
2-3 trapping A A Avkiic B C G capabi| |t #es| cOnflorbai 1Aty A A ABAIAR A A
Exanpl e 2.3/5.2 conformability A A A A A A A A
Example 19 44
22 trapping A A A A A A B B
capabilities
conformability A A A B B A B B
Example 16 32
23 trapping A A A c c B c c
capabilities
conformability A A A A A A A A
Example — 23 52
rapping
capabilities A A A A A A B B
conformability A A A A A A A A
Example : 20 50
trapping
capabilities A A A A A A B B
conformability A A A A A A A A
Example P— 20 50
capabilities A A A A A A A A
°°';‘Pa‘ conformability c B B c c F F F
rative
Exartple | trapping h h c B B F F F F F
1 capabilities

[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.
5 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]

10 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



2-4 trapping AAAAAABB capabilities conformability AAAAAAAA
Exanple 2.0 5.0 2-5 trapping AAAAAABDB capabilities conformability A
AAAAAAA Exanple 2.0 5.0 2-6 trapping capabilities AAAAAAAA
Conps- conformability CBB CCFFF rative 1 3 1.3 Exanple trapping 1
capabilities CBBF FF F F [0111] Thet¥esults shown in Table 2 reveal

that the respective cleaning sheets of the Exanples are thin before

cl eani ng, but beconme bul ky as a result of the fibers opening through
cleaning. fselthet filRfs ark e the@StMdpenddest/aland Rat thh§ Gof BEREGRd ¥4 B¢ SPRING sheet s
of the Exanpl es have excellent conformability to uneven surfaces and
excel | ent didnhpakf 8@ Ng capabilities, conpared to the cleaning sheet of the
Conparative Exanple. Industrial Applicability [0112] 10 As described in
detail above, the present invention can provide a cleaning sheet that
conforns favorably to uneven surfaces-to-be-cleaned, that has excellent dirt
trapping capabilities and trapping efficiency, that is volum nous, and that
has a confortable wiping feeling. In cases of using unopened staple-fiber
bundl es, the fibers therein will open in various directions and becone
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 [Claim1l] A cleaning sheet
conprising a substrate sheet and a plurality of clunp-like fiber aggregate
bundl es joined to at | east one side of the substrate sheet to forma

cl eaning section, wherein each of the ctunp-like fiber aggregate bundles is
formed by joining together, 5 at a joining section, a plurality of fibers

t hat have been arranged in one direction and opening those fibers extending
fromthe joining section. [Claim?2] Thergiggni ng sheet according to claiml1,
wherein the fibers are crinped. [COaim3] The cleaning sheet according to

claiml or Peppherein A H@mﬁ&gbﬁfeétaéo%p?@ﬁgta sub@ifk RSt MdNEplurakily &Qllﬁ’hﬁlﬂé The

cl eani ng sheet according to any one of clainms 1 to 3, wherein the cleaning

sheet | S USGfleiiobibofte uRAL] Akl 30k tegg%n@ aifc B EadhdAt Mebagdiefn senageg od to

t he head, an substrat’e sheet is utl |zed to attach the cl eaning Sheet

to the head &d Hglfﬁl %;{éh OB Qﬂurg)-hl{é%g %Cgi&l%%fe%gm?l@ﬁs G 59 gbuﬁng ﬁ)tgether,

accordlng 6% conpr

conti nu s t ﬁé J[ J%rﬁpfrpvgese t%lorﬁd!l EIUPM rt# & OIrHePsgthétcfﬂs Qe%tl aﬁax?\geﬁ hﬁetéfr f or o'y@ﬁiﬁé's

filanmen een arra n one di recti ura

joining sect exteend.in.a direction intersecting wnth the direction
in which th Oé% ﬂﬁfgq_?glnglfqo%mogmgg %ec{e‘?ﬂranged form ng unopened

st apl e- flber bungL cuttin he C nt|n hlane t bundl e. 20 between
adj acent j ol ARy ect g Shest docoring (AT de WP PIE NG SRS Eampih e by

blowing a fluid pened. staple-fibe bndI eflb
ext endi ng fl[(g]ﬁ"r“t gg j oi rfgea’é’é'gt%h% -ACCHIding §9 ﬁ[ ulaorp UWW?IB}E%F“ ﬁges

clunp-1ike flber ag%regate bundl es to at Ieast one side of a substrate
sheet. 25 [@P A met hod of manufacturing the cl eani ng sheet according

to claiml, the _ . . . .
10 [Claim 4] The cleaning sheet according to any one of claims 1 to 3, wherein the cleaning

sheet is used with a cleaning tool that has a head and a handle connected to the head, and the
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 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
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.

25 [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



met hod conprising: formng a continuous-filanment bundl e by joining together
a plurality of continuous 45 filanents 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 filanents are
arranged; form ng unopened staple-fiber Bundles by cutting the
continuous-filanent bundle 5 between adjacent joining sections; joining a
plurality of the unopened staple -fiber bundles to at | east one side of a

substrate shgflentsahst Ha0f BediOarfanbéPi! ddeedifeb RS with A" ek JFYsiflngSeéionsthdt o t he

substrate sheet by blowng a fluid on the unopened staplé-fiber bundles to
open the fibeesd gxh aRetRE ihteRERthE Svithoth | dt8ctiohOn SPHER B8 continuous filaments are
arranged,;
forming unopened staple-fiber bundles by cutting the continuous-filament bundle
5 between adjacent joining sections;
joining a plurality of the unopened staple -fiber bundles to at least one side of a
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

10 section.





