Title: CLEANING THING [err] Abstract: A cleaning thing Qf . c -like
structure, wherein threads having extrenely thin fibers oglfﬁngéggitex or
finer in unifier size contained at least in a part thereof are forned in a
“chord shape so that the end faces of the threads are not exposed to the
.peripheral surface part thereof, characterized in that the overal

surface area of the thing per cubic ter is set to 150,000 to 2,500,000 .
nerr], and an apparent density is. set to 100,000 to 700,000 g/ nferr],

whereby, even if. an obj-ect portb igﬁﬁ fineirregularities and
cl earances, the excellent. cleanlﬁg; ﬂéQﬁan t hor oughl y clean the |rregular
‘_parts and the |nS|de of t he Cl%ﬂﬁfﬂﬁlNG TOOL :

' FIELD OF THE INVENTION
The present J_nventlon relates to a cleanlng tool sulted for-- o

Cleanlng -of 'mlnut,e‘ recessed port.lons.

BACNGRQUND ogfﬁﬁ.xnvgﬁaxdﬁ-
- VStalni_Iig__r-of ' the partsof ‘electronic apparatases "'A'such',.'a.s '
e 'ser'nj__'c‘on&ucto_r' components fand rl'nagnetic -reco'rf_iing ;inedla : caulse.s
s igaifieaht'dét{a}:iq;:ai:iq;l m ‘the .performa:nce 'o.ff- the parts .
Accordlngly, 1t has been practlced to‘ keep ‘.the surfaces 'vof parts

clean by WJ.pJ.ng sta:Ln off the surface w1th hand us1ng w1pJ.ng cloth

.'made of flne flbers.

Su’ch an. Oper,a_tj,on-;as_,-'_show_nl.in Fig. 5 is '—.also-"rinl_pract.ice :
wherein'reeessed su'rfac'es are 'cleaned with a -po:i.nted' st'ick'Wrapped'. '

: 'Wlth a w;r_plng tape la that 1s a narrow strlp cut .from the Wlplng

" . 'cloth 1 descrlbed above. : Se‘klternatlvely, :Lt has been: ‘propoged to_‘}"'*"‘

2 w:.nd the w;Lp:LngE tape la descrlbed""above 1n a ro].l and'press the'jj

-. 7_.'W.‘!.]_)ll'lg tape la agalnst an object (hard dlsk etc ) to -be cleaned"

7'5Wh11e;FnW1nd1ng tpeéwlplng 'ape 1a (Japanese Unexamlned Patentffﬂﬁ*}d”
' Publlcatlon No

However as the electronlc parts become further smaller

- fwit'h h:;gh,er PIEG?L‘_S;J-OD,? recently-:l.t-has_ b'een reqnlred't.o olean the

. inside of ‘cylindrical objects having diametérs of 1 to'2.mm-or  ° = .



31 Ivarch 2006 1 FIELD CF THE | NVENTI ON The present mventu@ﬁ4 E%&i to a
cl eani'ng tool suited for. BACKGROUND OF THE | NVENTI ON St ai e parts
of el ectronic apparatuses.such as semi conductor conponent s and magneti ¢

recordi ng medi a: causes significant deteriorationin the performance of the
parts. Accordingly, it has, been practipced to keep the surfaces of parts

cl ean by ‘wi ping stain of.f_the surf ace with hand using w ping cloth shown
in Fig: 5 is also in,practice wherein recessed surfaces are cleaned with a

poi'nted hinfgs &ﬁ@&@%@s%fs*h@od& Rii0akb2B8s, | fucH Battnd $ndi SLEWESL{AP Cut’
fromthe wiping , cloth 1 described abové. Alternatively, it has been

proposed g b A ailsREnd¥ ¥ Bd gt @ :Lriaa]ELQf,{%rl Sq(é?i&f?ai '&1%3&%};7 pelil press

the w ping tape |a agai nst an object tc to b whil e

y_nw ndi ”gg%g%omghﬂﬁgééf%lﬂfnaé%ﬁ%%”‘i €5 g”%@mag) Ci}gat %“}neé’t'ﬂ?%ce;]é&@ No

.10 10 etc ronrc econe

snallerlﬁg A er precision, recently it has been required to clean the
i nside o g&lln rical. objects haV|ng dianeters of 1 to 2 mmor 31 Nhrch

2 2
006 - In partlcular thermal cutt::_ng has ‘been used to cut the N

.';'Wlplng tape 1a S:l.nce thermal cuttlng cuts off f:Lbers w:Lth heat '
'ends of the flbers at both cut edges 2 of the w1p1ng tape la are,
'";once melted and then hardened, turned_lnto hard_lumpe-of re81n?f“
eas shown in Fig.‘Grthat'deprive theffabrlclof the'characteristio.

eoftness. When.the‘wiping.tape-la le outnto a width of 10 mm or
:1essffor-erample;iproportlon of;the'hardehed.edge portions 2 to‘
j.theentire'fabrie becomes high]enodghfto.demage the portion to
.'be.oleanedfor cause a problem of~the luﬁpsiof_resin cominé Otfl
r-th'e.reby.generat_ingl dust. Also 'the_re ‘has"been such a problem that
o the hardehed_portions7have higher.rigidlty_aﬁd therefore are
'difticult to~cohplylwith emall'uDSWahd1downe on'the_surfaoe,
"-f{resoltlng in 1nsuffl01ent cleanlng perforﬁance.ﬂl_
7 The present rnventlon has been made to Solve these problems .
;5*f;and has an obJect of prov1d1ng a hlgh performance cleanlng tool'fufiQ?'
:hrthat is capable.ofrcleanlng any tlny'surface 1rregular1t1esahd?f}f3 .

7;fthe 1ns1de of tlny recesses or gaps of the object to be cleaned

.. .DISCLOSURE OF THE. INVENTION
An embodiment of the present invention may provide a

cleaning tool comprising a cord-like




bunps and recesses about -1 nm across, such as the inside Qf bearin for
hard di sk. motor and terminals-of liquid crystal display p§héﬁ#§1$ﬂg-'
conventional w ping tape la is not capable of neeting these requirenents.
In particular, thermal cutting has been used to but the w ping, tape |a.
Since thermal cutting cuts of f fibers \Wgth heat, ends of the fibers at
both cut edges 2 of the wiping tape la are, once nelted and then hardened,
turned into hard lunps of resin as shown in Fig. 6 that deprive the fabric
of the charanierisd fFermeaffasgartahat MRcMQESGH Bo€st Ani Partithb@earW dt h
of 10 mmor |ess, for exanple., proportion of the hardened edge portions 2
to the entideripbikhaAGRMEM NS 88 1d fipareael [haepPtek Ot iswde,

cl eaned or cause a problemof the |unps of resin com ng off thereby.

gener ati Ny} enthv3AclRY EndPEnBEYE B168r8 A'0hd LRLEBAba e e bdeBede

difficult to resulting in portions have higher rigidity and therefore are

compl y W tdr $B! atiPhc R3¢ndS: Qﬁr’fﬁggségfézf‘%%iggnﬂ&ﬁ il‘r%bﬁﬁb €4 936b880

performance.. The present invention een nmade to solve these problens

and has an:obj.ect of proyvidi hi gl rf.ormapce . 55@? : thats i s
capable,o?‘gﬁggﬁiHbaﬁﬁy8¥#%£g§5?F%%%npfﬁgﬁﬁﬁggf§§é§1an %?nzagﬁ%? of tiny
recesses or gaps of the object to be cleaned. DI SCLOSURE OF THE | NVENTI ON

An enbodi nent &f Ekeeptesénthe riviegrdndn imegnpiovi peod.dedseanialgahony tool
conprising a cord-Ilike
comprising a cord-like structure formed from yarn, that includes
at least in part thereof fine fibers having fineness of single
fiber of 1.1 decitex or lower, being knitted or braided into a
cord shape so that ends of fibers are not exposed to the outside
of the fabric, the cord-like structure having total surface area
being from 150000 to 2500000 HF per 1 m? and.apparent density being
from 100000 to 700000 g/m’.
One embodiment of the present inventionris a particular type

of the cleaning tool wherein the cord-like structure can be a

knitted fabric that is formed by either circular knitting, tricot

knitting or flat knitting.

Another embodiment of the present invention is, among the

cleaning tools described above, a particular type of the
cleaning tool wherein the cord-like structure can have width of
Z mm or less and thickness of 1 mm or less, and a further
embodiment of the present invention is a particular type of the
cleaning tool wherein stitches appearing on the surface of the
cord-like structure may be arranged in a direction inclined by

- an angle of 20° to 90° from the_longitudinai direction of the

cord-like structure.



structure forned fromyarn, that includes at |east in part re fine
fibers having fineness of single fiber of 1. 1 decitex or ﬂé&%?hg&ﬁblng
entwi ned so that ends of fibers are not exposed to the outside of the
fabric wth total surface area bei ngaf rom 150000 to 2500000. nR per 1 nB
and apparent density being from 100000 to. 700000 g/m . An aspect of the
present invention prOV|des a cleanlng tool conprising a cord-1like
structure forned front arn that |ncludes at least in part thereof. flne e
fibers HRAEG 0% EOb% Q§ RAMAGSt 1.1 ‘deci tex or |ower, being’
kni tted or bralded into a cord shape so that-ends ‘of fibers are not* . .
exposed 't o- t h& it o GO apheveENiew, ofhanc 6xgmpiLreot thet nrespati’ ng tot al”
surface area being from 150000 to 2500000 n8 per 1 nB and apparent density
bei ng fiFsaniggen0 to 700000 g/ nB. .One enbodi nent of the present ‘i nvention
is a-particular type of the cleaning tool wherein the cord-like structure -
can‘be a . kni-fftigd Rdlsr & parttdalily émlatmbd)ylemdtélthelmntpdre aesbrttbgd tricot-
knlttlng Qr flat knitting. Another embodiment of ‘the present invention is,
anong- the cl eaning tools described above, a particular type of the

cl eaning tool wherein the cord-1ike structure can have width of . 2 nm or

| ess and thlckness of 1.nmor. less, and a further enbodi ment of the present
|nventlon is a particular. type cleanlng t ool -wherein stitches. appearing on
t he’ surface of "the . cord-1ike structure: may be arranged in a‘direction- K
i nclined by ‘an angle of 20 to 90 fromthe longitudinal direction of the
cord-like structure. 31 March 2006 3a BRI EF DESCRI PTI ON OF. THE. DRAW NGS
Fig. | shows an overview of an exanple of the present invention.




Fig. 2is c a partially enlarged view of the exanple descri%&d gi @?rch
2006 4 above. Fig. 3(a) through (i) show various shapes of3 11 YIprgh €0

cl eaning tapes used in the exanple described above. Fig. 4 (a) and (b) show
nodes of using the exanple described above. Fig. 5 shows an exanpl e of

cl eaning tool of the prior art. Fig. @ is a diagram explaining the problens
inthe prior art. Fig. 7 is a diagram explaining Exanple 3 of the present

“invention. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Now preferred

~enbodi nemicsref the present invention will be described below. Fig. 1 shows
a cleaning tool according to an enbodi nent of the present invention. This

cl eani ng tool regnPBi(aStAr6QGH- kikeshshir gt b es 1hihad 48 fasdmd Jgomyarn
whi ch includes, at least in part thereof, particular fine fibers entw ned

to formea oty $apkhats8ndsnofnhkEi BgLSHALE, S _the outside of
t he fabrig. %hg co?d-liﬁe st?ucture lop%%yd%§§rféggd§???%n to a knitted

fabric that ig; or4q33 Ay 5t i r LtL] Leat kol tti. or flat

knitting, a brélt;ded corédf E)éﬂ%rélo%}yﬁlgﬁ %Onj‘f(ﬂé%?g%}esTeg{%glgleb%i%]tq%dng. The -
cord-1ike fructure al so includes. plain yarn itself that is not braided
or knitteg, such as folded yarn that is tw sted and covered yarn. It can

b id, h , dhat the 31 Margch 0 d-1] ke, st t .10 1 ‘
or of or abl y RSPt (UCHP S0 EHEE Gt T oG LaRRLAR b b & Boak FHRe T t he

~cord-1ike strEcturg are ay.ranged L . .
‘ 1g. 1s a diagram explaining the problems in the prior -

art.
Fig. 7 is a diagram explaining Example 3 of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTiON

Now preferred embodiments of the present invention will be
described below.

Fig. 1 shows a cleaning tool accogding to an embodiment of
the present invention. This cleaning tool comprises a cord-like
~structure 10 that is formed from yarn which includes, at least
in part thereof, particular fine fibers entwined to form a cord
so that ends of fibers are not exposed to the outside of the fabric.

The cord-like structure 10 may be, in addition to a knitted
'fabricthatisfbrmadbyeithercircularknitting,tricotknitting
or flat knitting, a braided cord formed by entwining fibers, not
by knitting. The cord-like structure also includes.plaiﬁ yarn
itself that is not braided or knitted, such és folded yarn that

is twisted and covered yarn. It can be said, however, that the




in a direction inclined by a' certain angle fromthe |ongitudinal direction
of the cord-like structure 10, which produces higher cleddiMgceePt when
W ping by running the cleaning tool in the |ongitudinal direction of the
cord-like structure. Specifically= the cord-like. structure is preferably
knitted or braided.so that the angle O (refer.to.,Fig. 2 showing partial
enl argement of Fig. 1) is from20 td 90 such as, for exanpl e, a.plain
stitch structure produced mnth a circular kn|tt|ng machine or a tricot - .
‘fabric ed th,a tr In cas Ia n i s ysed such as
~fol ded yaré\)d%l?kc 1{}” Pé’&‘?gr lFtpﬁesg]edﬁﬁgllé’rﬁﬁpﬁ 969‘%% hsitd %esangl e,
.simlar_to descrlﬁed above fron120 t o, 90. by thStIng or covering. -‘In
the castPRIILNSGOH RGP S HEAM ALY Ca5-dorie 5FUCEREE kP @i anged] nost 00
(all stjtches are_substantially aligned in the |ongitudinal dlrectlon) and
t her ef ot TPEEAPAGOBIIRTH NG RTsA 1P Her 1 Angtlice FreRetnaHamaditmidigady

_ runnlng t he cl eanin toal in the longitudinal direction. The yarn that;
+consti tHERCHRN @ g‘-‘lei keTerLikeusbruotyust 19 s erhigh |RRpdudes Fagbegher eof ,
fine fibers in order to. ensure.. desired. cleaning effect. Fineness of the

~ fine fippaningafdegtheben maeeortoamrtmg rteeobleonlegrtmb iro ttbe

?:cleaned In order.to
C : longltudlnal d:l.rectlon of the cord lJ.ke structure Spec:.flcally,

'lfﬁthe cord-like. structure is preferably'knltted.or bralded.so that
fittheangle Gl(refer_to”Flg. 2‘showing*partfal_enlaroeoent_of”Flg;-& -
_l)lefromzom1x>96°euchaS,forexample,arﬁainetitchetrocture
'produced with a cfrcular khittlng~machihe or‘a:tricot~fabric';r*
_rprodaced.with,a”tricot hachihe.--ln case plain‘yarnfis:ueedsochl'
o _-‘,as folded yarn o'r.covered Yarn‘, it is 'preferable to glve "aco.‘nsta'nt" :
=-.‘hangle 51m11ar to 6 descrlbed.above “from 20° t0‘90° by'tw1st1ng:a
':1orcover1ng.:InthecaseofEﬂlordlnarybraldedcord 1ncontrast SO
'hthe angle 9 is almost 0° (all stltches are substantlally'allgned
![{1n the longltudlnal dlrectlon) and therefore cleanlng effect

T}tends to be a: llttle lower when w1p1ng by runnlng the cleanlngfﬂf:ff

‘tool 1n the longltudlnal dlrectlon

'"Afuse. at least 1n part thereof flne flbers 1n order to ensurejﬁfﬁﬁ‘f

'3jde51redcleanlngeffect. Flnenessofthefhneflberlsdeterm1ned?;j*?i*5

‘lﬂugln accordance to the object surface to be cleaned In‘orderutoit g
clean mlnute portlons of objects such as computer keyboard
1“;telephone cell phone and Jewelry, the cord llke structure may'”

fiﬁrﬁbe formed from yarn made of the flne flber of whlch flneness ofﬁ*}*




cl ean m nute portions of objects such as conputer keyboard tel e
cell phoneand.jewelry, the cord-like structure may be foﬁﬂéﬂm7 ﬁ%?yarn
made of the fine fiber of which fineness of 31 March 2006 6 single fiber is
1.1 decitex or less. Wen nore precision is required, such as cleaning the-
~inside of a bearing for hard disk notor or terminals. of :-l'iquid crystal

. display panel. ultra-fine fibers of ich fineness of single fiber is 0.6
"~ decitex or Iess particularly around O i | decitex, are preferably used.
Ther e i'inn f tatlon tjca(ﬁhe material. of the fibers, as long as the
mat eri-al IhakesSYnthet 1t $9TEERCS LRt Ss JRISTAMYE BRS &y 1s

polypr Iene a ol yet hyl ene: Such .a fine fiber can be nade ] - B
pr ocesst % %%nﬁ}ﬁﬁl &5 Fgé?ntﬂ%‘ltt%ﬂﬁqléﬂé'sotfvrﬂ R f@dnﬁéﬁ@rglss}ﬁonded
t oget her mhrle formng a plurality of segments in single fiber,. so as to
turn - tTRELB T JREFIYeS Oifn 1ELSH§6| PFYﬁrtﬁrlr fAisp¥ag Bphel. fabkra-£re be
f or med by removing one of the conponents by dissolving or deconposition;
swel | i igtleeres npydieh: fhyeneanoloriasdwefibay hgdhtt decddmer attlers t he
~corponent -by means of. a shrinking agent, or deforning and shrinking the
conpone?ﬂr‘blyﬁlhbfal‘lﬂgqulﬁ% Dcal depitexi r@r@fpndfeaqﬂhmalwseyl of Teenpainent sby
fricction or-striking...  nmy also be enployed. It, particularly. .
pr ef er dbt dimdtaitd ool Kﬁethemtree‘rrﬂ\leoionhe(ﬁlhehes ,caariamwﬁs thy nustiengi &0 di um:
- hydr.oxi'de sol ution. thereby to splrt the fibers, which enables it to render ‘
" the: resmlt%ltsmmbtlckéﬂmmtmrsemm eea)fnolmrde vmgd]lcyaesﬂ'aﬁrfd cont act “The .-
fsplrttrng process i's usually carried- out after .
polypropylene and polyethylene ' :

Such a flne f:Lber can be made by proceSSJ_ng a conjugate flber
'-]cthat comprlses two- Or more components bonded together whlle
;torm;ng-a'pluralltyrof segments-;n;slngle flber};so as-to turn- SR
.- the .conjugate fiber-into s'pli't‘ 'fihriis' The spllt flbrll can be |
'.formed by remov1ng one of the components by dlSSOlVlng or
A‘qecomposltron,swelllngthecomponenthymeansofeaswellingagent,
_ "_.,contracting ‘.'the component'-by ‘means of a"- shrinking agent, or |
' fdeformlng and shrlnklng the component by heatlng- Physical-

‘:‘:‘Spllttlng of the plurallty Of components bY :Er:r.ctlon or strlklng R

may also be employed It is, partlcularlY preferable to dlSSOlVe g L
.-‘,—f—_"._and remove one of the components by uslng Sodlum hy drOdee L
‘~:.‘5°1‘1t10n thereby tO Spllt the flbers Whlch enables 1t to render . R

the resultant cord llke structu:e 10 soft touch w1thout hard

,--‘."_contact The spllttlng process .'I_S usually carrled out after
: form:r.ng the yarn that 1ncludes the conjugate flbers at least 111
part thereof 1nto cord shape

o F.lg 3(a) through (:L) show examples of ‘the cross sectlon Sl




formng the yarn, . that includes the conj ugate fibers at | east in part
thereof, into cord shape. Fig: 3(a)'through::(i) show exar%lM%fCB £09he cross
section 31 March 2006 of conjugate fiber sui table for maki ng split fibrils.
Splitting the fibers shown in Fig. 3(a) and Fig. 3(f) , for exanple, '

- produces fine fibers of which two con;?onents bot h have fl at conflguratlon
. The fi-ber shown in Fig. 3(b) has the two conpoments arranged alternately,
~in .the form of a nunber of fan-shaped segnents. The fiber shown in Fig.

-.3(c) C S8 C onent.. f shape. an the her . conponent

- ~formed (Ig% c?)% Q”Eer S%”f%} %8\55‘“3&%1%@@ %‘éb&’r int‘ﬁ'f #dried in

.“radial. sha : egr.a her conponent. Fig 3(e) shows an L
“exanpl e r5n§ Wﬁﬁﬁ’ng n%(tag érl?e%‘ m‘%ggtﬁ%‘? ISFALE | BFSAESF n the

.- ot-her - ngogflg} ' g - 3(Q9) shovvs an exangl e where ogne conponent .nultiple

cores. i ' hyo. ‘?‘9"&’0'3%‘}'5 RShhaye fdpdngpnt igeration:

. conponentsare -arranged alternately in a circle, with the central: portion

. bei ng’ hBrP obd PEF gShayn ) 1R Y- ahlek it et%e¢@tQ@ﬂE@h@emer@ﬂ@e@rranged
- alternately in one'direction.. The fine fiber can be formed in any other-
corrpourslt%ssstﬂmmbﬁhasfmm|o%g nhpber du6 danbedagvel eegmenteng ‘Bse each

- conponent is divided in segments.. Among these, the fine fiber -conprising’

‘the cori'f#@j%&"@lfqvﬁ?eﬁts Bhows (o) Epgbla(als)omdzoni@@erﬂ( Eprivedeishaagiadges
‘that irprove the cleaning effectand are therefore preferable. The ‘.

© cord= I|$deapeanddthﬂetnerm¢dzmnuf\ermé®amm shapeof Fic_f;le.?mﬁe&afﬂws .
“invention-has acertain level of cleaning effect as _ -

;an example where one component formed 1n ‘radial shape 1s

:Lntegrated in the other component. Fig 3(e) shows an example
where one .component 1s dlspersed 1rregularly like. 1slands in: thej"_ ‘
s '.;E:other component. ‘ F:Lg 73(g) shows an example where one. component :
L ‘-', is J.ntegrated as multlple cores in the other component FJ.g 3 (h)
-ShOWS an example where two components are arranged- alternately
'1n a. c:.rcle w1th the central portlon be:x.ng hollow F:Lg 3(1)‘
: ';shows an-. example where two components are arranged alternately.-
v 1n=one -dlrectlon.- 'I'he f:Lne flber can be formed in any other

‘-'-compound constltutlon as: well as those descrl‘oed above as long SRR

'::'3-as each component 1s d1v1ded .'.Ll'l segments Among these the f:me-\_"';'

""';':"'fx.ber comprlslng the conjugate flbers shown in Flg 3(b) and Flg L

T '-_-?5.: ':.-“3(c) have sharp edges that 1mprove the cleanlng effect and are‘“‘"_' B

; -'-f"_jf":f': therefore p - eferable. L ‘-, Lo )

The cord llke structure 10 used for the clean:i_ng tool ofﬁ ‘;-

-"the present 1nvent10n has a certaln level of c]_ean:l.ng effect as- o

g ': long as the flne flbers are’ used in at least part thereof.. In“‘.:r

-‘-_."_.'case a knltted fabrlc 1s used for the cord l:l.ke structure 10 for-_j c




long as the fine fibers are' used in at |east part thereof. In se a
knitted fabric is used for the cord=like. structure 10, férlMﬁl'thrﬁQ h 2006
8 exanple, either the whole structure may be forned froma yarn nade of
. the fine fiber, or a yarn made of the fine fiber and an ordi nary yarn may
. .be m xed-and knltted i n- predetermned, proportions Sufficient
- cleaning-effect can be achieved when the proportion of the fine fiber.is
30% or higher. Size of the cord-like structure 10. is, when formed in a 4
band shape, . pref, abI 2 pmor Jess . in wdth r less.in
ht CkncSEamD Yho I EHE R NG TS SHRUCEARe MaY Pe PR 0B U AP THIR er abl y
;|rregular|t|es I.n’ case the. cord-like structure *.10 i.s made in the inside
- of smaI‘P dhs ﬁ%l%‘f‘*sflé’r?d?'sﬂFf%é’é§nH‘a"\‘ﬁ€hQfﬁ‘iﬁ%tfemﬁ’aglﬁea|adeeti‘BrO]d?maflﬁm or.
- less.” Making the cord-like-structure .10 with such a small size makes it
.. possi bl ¥2¥p BEY g ndsred c@%&ﬂlﬁiﬁ‘hrl%tﬁﬁ@%@ﬁw%rﬁﬁ‘wor‘&% section
- by Circular-knitting- or the.like; is preferabl.e that wi dth and
t hi ckneSefpicients Ctleﬁftiﬂtmateﬂfﬁqﬂ @@@dbenaahlﬁﬁﬁdzﬁh@al the rpeeroBen s
. flattened are in the ranges. described above.. For. the cord-Iike
"~ struct up®.the fine hakeegoosd IVea. riglgi}r@'forrrance it nust be nmade-wt h"
~such knitting conditions (types . -of yarn and needl e; inunber of course,
. etc: ) ~t'hat .t cixde sﬁrtflae:eoa:ﬂealike $t1r1act1am;dﬂ isonWhelb£0000dtinn 2360600 ni-
© per 1 mi. Wen the'total surface: area is below 150000 n2 per unit vol une,
~sufficisinvdpef pﬁ:bﬁéﬁ&h@y@?ﬁuﬁmln@ﬁmmi ah)a 1anh bevmhs M%amndmaset aI
surface area exceeds 2500000 m per

- When ‘the cord- lJ_ke structure 10 is a round cord it preferably
has a diameter-ofnz mm or less._ Making the cordélike‘structure
10 with 'such.a-small site malce_s it pos_sj_.ble-to'eal‘:‘:fectively clean.
the 1nSJ.de ofsmall cj‘f‘l_inders and surfaces h_av_ing minute
i'rreg'jularitles-"*"*H'In-"caSe the cord—like"-st'ructure"-lo is‘rhade dp
" tuhular shape haV1ng annular Cross sectlon by c:chular knlttlng‘ o
or ‘the 11ke 1t 1s preferable that width and thJ.ckness of thls
' .co:r:d that is placed on a hor:.zontal surface and is flattened are

"I;n-the ranges,descrlbed above.

For the cord l:Lke structure 10 to have good cleanlng

i ‘_'f‘z"performance 1t must be made w1th such knlttlng COIldlthD.S (types:_i:;'

ik -'fi:_‘of yarn and needle number of course etc ) that total surface

""iarea 15 in a range from 150000 to 2500000 m per 1 m When the:"’;._ R

‘-_-total 'surface are.a-a.s -beloWiISOOOO‘-'m fper--un_lt:volume:,- ;s_ufflc:_l_entf‘..”‘ e

'ﬁ;:.'f"-cleanlng performance cannot be achleved. Wh'enr-‘t-he' 't'ot'al»- su'r-face‘_"
‘ 'area exceeds 2500000 m per unlt Volume, manufacturlng cost
-b_ecomes hq,ghe‘r- whlle‘t-he"cleanlng performance does not 1mp_r_ov,e.

. In 5;derf§5r‘ ‘the cord-like structure 10 to :have'fcorni'nliance_-"-A L




uni t voI ume, manufacturing cost becones higher while the cleani na
performance does not inprove. In order for the cord- li ke StrMecheR060 to
have conpliance.. 31 March 2006 and good contact with the surface of object

- to be cleaned, |t nmust be made with such knitting conditions that the

apparent density is from 100000 to 700000 g/ n8. \Wen the appar ent densl ty

~i's bel ow 100000 g/ nB, sufficient cleahing perfornmance cannot be achi eved

due to the presence of too nuch void. Wien the. apparent density exceeds

. 700000 g/ sufficient cleanin er f ormance-cannot b achieved b cause, ',:
O S Y g P S e 4

t hus obtained.is cut to proper length and used in the cleaning togl. To

" clean thfe MoRE Ha thi Seghileftieng mde‘stl(qr’rﬁ&hadl Ehetxprarent Such as

the bearing, for hard disk notor, the inside can be cleaned by inserting

~ and s| i AEOMMENQRAQI Ll TRE0QY e/ ur Shen fieoBBPRY Rt KSMdkYshadeIoN  he
-cylindrical body 20: as indicated by imaginary line in Fig. The cord- llke

struct W& 1wy’ al SwE Hiecben e tadiesd e Bear camgd ceofaBUBS M gV ed

er-shaped portion of a fixture 11 as shown in.Fig. 4(a), for cleaning of
~narrow q:wqasto Woecpresenas chdwe nnckigid( bWhephéheonppaidmet stensdtiyre . 10

may be wound around a cylindrical raoll 12 with every turn placed close to. -
“the ad:;mmsﬁs e 0W tgyadt gaﬁflcbenm&mmtm@mr@Mdce THenrcitedm ng-rol I‘, .

© 12 I's'rol'led over the surface to be cleaned such as hard.disk. This -

. ¢l eanj- nrioRsret beca@y bRe Ghilded aglet cwbivied mpimsregtareascbrkaiuhml ution,

‘al.cohol” or a polishing I'iquid that includes a polishing agent onto the
surface to: ber_'rfd eamﬁda_lke gakactbee 1@|1ﬁﬁﬁ€d>"bt%lilhfaaC§:sS@®’Otﬁtﬁlproper

| length and used 1n the cleanlng tool .To clean -the 1n51de of
: i,_-_.cyllndrlcal bodles (1nner dlameter 1 to .2 mm) such-as the bearlng;
‘-_for‘ hard disk motor the‘-*:.ns::_de' can be cleaned'byr 1nsert1ng andi
'slldlng the cord llke structure 10 through the hollow space of
"the cyllndrlcal body 20 as 1nd10ated by 1mag1nary llne in F:Lg |
The c'or'd,-like 'strdcture ‘10 -may also be '.stretched between
‘ : ‘-ends of substantlally Cl shaped pcrtlon of a fJ.xture 11 as shov.rnf

i“ln Flg 4(a) for cleanlng of narrow gaps

Moreover -as. shown 111 Flg 4(b) the cord llke structure_'a‘“‘ SR
10 may be WOllIld around a cyllndrlcal roll 12 w1th every turn placed‘, S
s close to the adjacent ones Wlthout gap, to make a cleanlng roll ) i

'{L"."I'he cleanlng roll 12 1s rolled over the surface to be cleaned such?:-"'fffl_

L '_.;-]‘:as-hard d:l_sk ThlS cleanlng operatlon may be carrled out whlle_"-,'-"::.-f
. ,"_supplylng an alkal:l. solutlon alcohol or a pollshlng llquld that."_' AT
Cn illnc]_udes a pollshlr_;g agent‘onto ‘the surface to be_ cleaned_, to Vmake"_ S

B -"_:"the.fiol_eanedf‘s_u'rface‘;'s_moother.‘j o




31 Nhrch 2006 10 The cleaning tool of the present inventign does not danage

the objects to be cl eaned nor generate dust of hardened réé@ﬁmE%HQq@ of f

the ends of thermally cut 'fibers, since the cleaning includes specific

fine fiber in at |least a part thereof, and is tool conprises the cord-1ike

structurelO formed fromyarn that forned into the shape of a cord so that

- the ‘ends of the fibers are not exposé@ to the surface of the cord,. as..
described.above. Al so because the cord has-'a special structure having
Iotal surface predetermined.ra it is made possible to easily and area
‘per “unit volu eéﬂ&f’dﬁo’ﬂ‘Eﬁf’lo‘égéiﬂey%'@ﬁﬁ@tsﬁvwfﬂﬁ‘h dorFeRPEVAANAYS can
~surf -aces that have minute irregularities; small gaps and the inside of -

smal |, Ebei abieehs b%]b@t%lsﬁﬁﬁda80ﬁ1ﬂ@%@D@bewﬁﬁﬁw¢ﬁahﬁﬁﬁﬁﬂ@@)EQﬁﬂnof the -
f‘present invention is used in bearing housing. a sem conductor nanufacturlng

“_processcomingeoff ke leadsr efuthesmal i wedmm,. pinge. tie efkearblng t hat

.- dustgenerationfromthe.cord-like. structure 10, that constitutes . - _

. thecl eahool ¢om@rise$onkrobkddliketharucparE|IﬂﬂﬂﬁnmsdnﬁasmryagnOUﬁato

. 5.0[Cmacross are substantlally unobservabl e. The expression of . - -

- "subst abhcahiy s UnEbSEf Malfisle FadRs thast Least repsut! tedast, gederation
~from:.a sanple three. tines :or nore .according to tunbling method in -
-conpl i apeeméa 1ibo %&%rmi?g&k & s:toafaierodxha@vehegemds nofbetie of iber's © . .-

particul ates observed neasuring 0.3 to 5.0 [Imacross’ is-10 or ‘less. 31.

.March 2906 AR JK aoPLEs Shrthge RbL£SEY- do&uenagoavey&ﬂb@& eﬁlﬁﬁ%l bEd

:‘belomlln conj unction wth Conparative Exanples
R '.Also because the cord has a spec:.al structure hav:.ng total surface a

‘area per unit volume and apparentu'dens:Lty be::_ng set- w:LthJ__n
'--predetermlned ranges, it .1s made p0551ble to- eas:Lly and ,. |
| effectlvely clean. surfaces that have minute 1rregular1t1es smalll- o
o _’gaps_ and the’ .1n31de‘ of-small_‘cyllndrl_cal object_s_ S_nch a‘s-'mlnl_ature-_ﬂ_- L
b_ear'._in'g housiné. o o | |
- When the cl_é_aning' tool of tlh_e_ pteséht invention ::‘L__s‘usedfinf
a 'semioonductor manufacturing process or the llke tnat '-redui:res o
| _ hlgh preca.s:.on it"is. brefe'rable that dust- genei:ati'on-'—-frOfn tbe U

'-"',"cord llke structure 10 that COnst:Ltutes the cleanlng tool is .

N ".___'___controlled so that partlculates measurlng 0 3 to 5 0 pﬂm ac::oss":l_f",i_‘,-,

are substant:.ally unobservable. The express:.on of
. substantlally unobservable means that upon measurlng dust :

o -generatlon from a sample three tlmes or more accordlng to tumbllng

o ,._.".'fmethod in compllance to IES RP CC 003 87 T standard, ave ag

-Lnumber of partlculates observed measurlng 0 3 to 5 0 .(Lm across"'__..r. ‘33'.'

Lo '_;!_.S_r.]:O‘O_II‘ less.




Exanple 1 Twist of 110 T/Min direction S was applied to three filaments of
splittabl e conjugate fiber having cross section shown in ﬁ,dﬁm3b3906

‘(radi ally disposed conponent of 6-nylon and 8-segnent fan-shaped conponent

of :polyester conmbined, with fineness of 56 decitex/25 filanents), to make

~plied yarn of 16.8 decitex/ 75 filanments.. Three strings. of, the plied yarn
‘were put. together and. knitted intold plain stitch structure using a

“_cirtcular knitting machine (shuttle dianeter about 5 mm three needles),
"wWith the resultant cord-like knitting being wound into the form of hank.

“ Then deRXaMPEESIucti on was applied under the conditions described.. below -

with -a yarn dyei ng. machine,. followed by washing in.warm wat er- of  60C;

. dehydration axbmrdangf tbé:qpmb%mham;ferdezmreMlﬂédhetdeﬁq:r1$¢®dmisqmg -

“:l'iqui d: AqueousNaOH sol ution..: Concentration: 29 g/liter: Tenper ature 98 -

..C Duraimocbpﬂjhmmres.um‘olmamhma oﬂxarq;tler resulting from t he, denier
‘reduction ,process. was 12% and the three conjugate fibers. ‘that Co
-constltm&&mﬁh@ knitting fabric were and one 6-nylon, fiber. each. d|V|ded
“into eight ‘polyester fibers Fineness-.of single pol yester. fiber was:

. 31 March 2006ry2sakaut 0 46166 E@recthidrC® Gdd kppaiidd ity tieses | bed above
~was cut, with heat to a length of "1 m washed i n ion-exchanged; wat er: and

then. drffﬂaments of spllttable conjugate flber hav:mg Cross sectJ.on :
shown "in F:Lg 3(c) (radlally.dlsposed component: of 6enylon anu‘
‘,"8 segment fan shaped component of polyester comblned w:Lth |
flneness of 56 de‘c:.tex/ZS fllaments) to make plled yarn of 168"
. *._dec_itex/r .757filam_en_ts . Threestr:mgs o:E the‘- plled ynrn Vwere put :
.‘.to'gether and. knitted?i'nto -a .plain _"Stitch. structure u31ng \Va‘ ‘.

circular ,kni'tting- machine '('shut'tl'e 'd'ianiet'er"-nijout 5 mm, three :

‘needles) ‘with the resultant cord lJ_ke knlttlng belng wound :1.nto‘r DU

| . the for‘m-of hankt Then denler reductlon Was applled under the R

“conditions -des’cr'ibedbelow with a yarn:dye_lng"machlne,. followed ‘
by washing in warm water of 60°C, dehiydration and drying.

'[conaitidns of denier reduction]. .

- rosuuntag uie | saeons oo zut S
| ﬁ-c‘c'-’-n-ce“t-’-""?‘tlon=;'}'.:"'_- “29 Q/llter T
- Durat lon - 4°m1nutes

Volume reduction ratio resulting £rom the denier reduction’
- process was 12%, and the‘three conju:gate‘ fibers-_'th'at 'con"s"t':i.tute‘l oo

.~ the knlttlng fahrlc were each d1v1ded 1nto elght polyester flbers LT

- r'tand one 6 nylon flber Flneness of s1ngle polyester flber was.?-.’r--'.' ) A as



The cord-like knitting thus obtained had a cylindrical shape of about 1 nm
in diameter, "without any ends of cut fibers exposed, to tHeVagk2P¥e t hat
serves as the cleaning surface, with inclined line of .stitches (I|oop)
‘being-arranged regularly.- Exanple 2 A cord-like knitting was obtained
~simlarly to Exanple'l-except-for-ushgg six needles in the. circular
~knitting machine of .Exanple 1. In this cord-like knitting t hat had a fornr
.of tape of. cut fibers were not exposed to the outside that served as the-
“‘about 2.8 mmin width and about. 0.9 mmin thickness, too., the ends

" ¢l eani Pk fQckd ARFIHIFi ned 1ines of stitches (Ioop) ver e arranged
“regularly.. Exanple.3 A-cord-like knitting Was obt ai ned_si nj|.ar.l

Exanple 1 emthm—lagrwmrrrté@gseasreebae PREVE Med §aF A | ble 1
"~ ‘put together and. knitted into a grey-fabric with a flat. knrttrng ‘machi ne -
- (18G ko ta iLeggwhdvh:130. myshed tim 2oBopdchargeRifats RGN Hhen i el form  of
“tape about 5 nmin width and about 2.5 nmin 7.). thi ckness (curled in.
_ the. diTietdmm-dfike dnlitddnghbhnsi obteigediloul & rrlépdsisnloshaPe R s, were
" not exposed to the outside that. .serves as the : cleaning surface and '
~inclinegbbitel aim Sin taikes ted, oozp,)tnmteaayr andedofegut af ijer3eesef 2006. 13,'
-'Exanple 4 Primary twi st of 900 T/Min direction S was. applied to the: - e
. split t aph aHeoBi UgREE ﬁndzsee(:izee gk thiecar] £8n L aerfias)e sivithainaloingdt  of ,
. ‘Exanple 1, to nmake plied yarn. Two strings of this yarn were: plred together
f'.by applyms éfvr §’E1ﬂﬁhe§0()la-élM Itme:dmsr e@fmmgéd regularly- SETIE ‘

Example 2 |
A cord llke-knlttrng‘was obtalned slmllarly to Example l
‘frexcept for'u51ng 91x:needles 1n the 01rcular'kn1ttrng machlne of”
;Example 1. In thls cord llke knlttlng that had a form of tapeiz,f
o about 2 8 mm :Ln WJ_dth and about {) 9 ‘mm 1n th:l.ckness too the ends I
?of cut fibers were not exposed.to the outside that served as the‘
_cleanlng surface and 1nollned llnes of stltches (loop) were -
'rarranged regularlyfA'
:;;Example 3 |

A cord llke knlttlng was obtalned 51m11arly to Examile_llrrr;".rw:

except for us:r_ng '“‘ree stv ,I1ngs of the plled yarn 0 Example '1 put

tfddftogether and knltted 1nto'a grey fabrlc Wlth‘a;flatﬁknlttlng

' ”fﬂimachlne (18G knlttlng'w1dth.30 mm) In thls cord'llkerknlttlngf3<;~ra'

"ﬁfifthat had a form~of tape,about 5 mm 1n W1dth andtrb ut

' }5fithlckness (curled.ln the dlrectlon of Wldth.as shown _n) 1g :7) o ii;;ﬁff

.too the ends of cut flbers were not exposed.to the.out51de that: .
~A‘1,serves as the cleanlng surface and 1ncllned llne of stltches }jpgfgfgﬁ

Kf(loop) were arranged regularly :




" the ends of cut fibers . were not exp

opp05|te to that of the primary twi st, thereby making folded yarn. The .
fol ded yarn was subjected to. the denler reduction and thél ﬂﬂPFBﬁPW@
processes simlarly to Exanple 1 thereby to obtain folded yarn constituted
fromfine fibers. In. this folded yarn thus obtained that was forned in.a
form of t.ape about 0.36 MfMmin wdth gnd_about,0.18'nnminsthickness, t oo, .
& ed to the outside that served as the
¢l eani ng surface and |nclined line of stitches were arranged regularly.
_Exanple 5. Splittable conjugate fibers (110 decitex/50 filaments) simlar
to that: 6?” %nﬁle 1 were used as core thread and sheath: thread. so as to -
~meke covered yarn w th 1000 turns/m of covering.., The co d n.was . -
- subjected to { RJehitarl stegfic? 9O I Ahd ﬁéreFBPPB\ﬁ W@‘SpF‘BEi g téaﬁﬂq arly-to
‘5Exanp|e 1 thereby to obtain covered=yarn constituted fromfine fibers in o
~fhis cosele’dt?m@n contjigatebt Bhered 1H4A fagiEgky hefidamediadeshinihaditiret er of
“about 0.53 mm too, ahe ends of cut fibers were, not exposedto the outside
" that sethet @f Emwleeantngmskleflabeeerwirnncffiﬁfﬁeﬂtriﬂﬁso@fs'@lﬂ%kwn were .
arranged regul arly, .Conparative Exanple. 31 March 2006 14 .Cord-|ike
. kni tti ngenaspbiditoge thieni bardpp il ik dnglsd ¢f €XCaYH thadireptieadiof ‘the .
“splittable conjugate fiber, synthetic filanent of round ¢ross sectlon nade_

- solely @ﬁp@@iyeaioethmoftﬁeelpr‘s(mbmyetwem}.cu:henebgmétkmng £haddéryawm.

~“reduction process was 12% and fineness of single polyester fiber was about”
1.9 decth&xfolddd Sy dedd keukjidtddgio t s -dditi candedicwin fdriferishaner e not -

;;exposed to the outside-that ‘served as the cleanlng surface’ and .
l o _followlng processes snnllarly to Example 1. thereby to obtaln .
: '7."':Afolded yarn constltuted from flne flbers.-r In. thlS folded yarn.
7, thus.obta:i_ned that was .formed in-a form of -tape about 0 36 mm- in
_Wldth and ahoutr 0 18 mn- in th:l.cknessl, too the ends of cut flbers '
‘ 'fwe're“n_ot ;exP.GSéd ,to '.the' out51de that _served as_ the cleanlng s_urface'-"
' rand‘ihcl{ined llne of stitches were Aarra':r_iged:'regu_i_l.arJ:_v,
-Example 5 | | -

Spllttable conjugate flbers (110 dec:i_tex/50 fllaments)

;-s:l_mllar to that of Example l were used as core thread and sheath:‘ B

.rthread so as: to make covered yarn w:.th . 000 turns/m of cover:l.ng T

"The covered Yarn was subjected to the en:.er reductlon and the ;

‘-‘-l :—'-.'follow:.ng processes 51m11arly to Example l thereby to obtaln

| ; covered yarn const:l.tuted from f:Lne f:l_bers In thlS covered yarn

. _thus obtalned hav1ng cyllndrlcal shape W:Lth dlameter of about ). '

i mm too the ends of cut flbers were' not exposed to the out:s:l.de"'?"‘-

:'.r.':_'that served as the cleanlng surface and :anllned llne of stltchesr g
'.l'w_er_e'-'- a_'rrangedj regul‘arlyr._




"incllned line of stitches (loop) were arranged regul arly. Spl|£ bl e
conjugate fiber filanent simlar to that of Exanple 1 waé RYife 3 9 nto an
interlock structure using a circular knitting nmachine (shuttle dianeter
about :110 cm 40. gauge ) so ,as The grey fabric was imersed in a
.“probessing sol ution under the to naki4agrey fabric (wal e 60, course.
*60)'that was then opened. conditions“described below and left to stand

“.still to undergo denier. reduction process, followed . by mashing in warm
~ wat er of 80C, dehydratlon ~and. dryi [ ndltlon reducti on]
“Processing | | SRR Ligce ARN T TN AGS %’%ame’%rﬁ%% a?"lper ‘iV\ater

,_"Terrperature 25C Duratlon 5; minutes The knitted fag hc after I’tOCeSSI ng
© showed eHeepik thaity cisterst phdite $BLiksaple I uIRHE 6 Phgatie: %ér t hat .
“constituted the knitted fabric was divided . Into el ol yester fj bers and
* one “6-nyLbaménbef, ranherPREmRAEt I eaﬁw@wsgze‘ét@ %‘eﬁg BR= a6t 0. 13

."decitex. The knitted fabric déscribed above was. cut vmth heat |nto thi n,

"l ong,‘covdl@menredule iand rathd dmgthe rpIATI Aediigticon RESFRES Y3 1 §
“ion-exchanged. water and then dried.. The cord-1ike knitting:thus obt ai ned
Cowas atape fabeuiess:. ofnsml@eapdl@eammﬂibe:ﬂ‘(waanebmﬂ Ih&deadBerul dds. (about
©.0.5 nm-wide, refer. to Fig. 6) formed - on both edgées of widih durlng -
:-.'_'_therrml tﬁm*stcagd Ii]{matrﬁﬁtﬂt/:ﬂngxaquch,e the ends of cut fibers were not
exposed to the outs:l_de that served as the cleanJ.ng surface and
J_ncllned l:Lne of stltches (loop) were arranged regularly
'. "'-‘Comparatlve Example 2
o Spllttable conjugate flber fllament smlllar to that of
7 Example 1 was knltted J.nto an 1nterlock structure uSJ_ng a clrcular -
";‘,knlttlng machlne (shuttle dlameter about 110 cm, 40 gauge) so as .
o - o make a grey fabr:Lc (wale 60 : course 60) that was then opened
,' ;The grey fabrlc was 1mmersed 1n a. process:mg solutlon under the_
'V -;‘f"cOndition's described below- 'and‘- lef_t to:-:'s"tandr'stl_ll ,to undergo-'

""‘A-den:i.er reductlon process, followed by Washlng in warm water ofi

B 80°C dehydratlon and drylng

S q_;c;;laiiigic;rjg_s; 'offj;(dgg;-igr redu_dtioh']"' R

-"""='A:‘Proce531n9 11q‘ud"—'-'-‘ i

Ben zyl alcohol

Nonlonlc emuls 1f 1er

- memperatire: " T257C" 1
”?_ﬂDuratlon ";';U 5 mlnutes

The knltted fabrlc after processa_ng showed shrunk stltches




- results. are stitches of the knitted fabrics are also shown in table |land

;'vasellne removal . Presence of scratch on the glass surface deternined by

Cord-like knitting was obtained simlarly to Exanpl e except that, instead

of the splittable conjugate fiber, a textured yarn made By MpishyPo%y fal se
twisting to the synthetic filanent, of round cross section that was nade
solely of polyester was used. a configuration of tape about. 4.0 Mmin

: wi-dth and, about 1.7 mmin thickness. Volune reduction ratio in the. denier
:reduction process was 12% and flnene§§ of single polyester fiber was about
1.2 decitex. In this cord like knitting; too, the .ends of cut fibers were
not. exposed to the outside that served as the. cleanlng sur face_and

i nclinefivailne?df AUREhdS ) (| bR CARTUFRRI HIRan ARpf: oAkl Cakgf ddi%pt ai. ned
~in the Exanpl es and Conparative - Exanpl es as descri bed above were tested to
.det.er mi keithedcfebplagraerdistidad dnded edgbt geAgeatphgi thRFacA} i€ ¢ -
Total . surface 31 March 2006 16 area per unit volume and apparent density

. of each6knyloedfiladr i ovitheféncabes! af estingld ndigeisgerufdbey vermbssitow- The

" tabl e .ehpandeaitekle 1-and table 2. Fineness of single fiber of the vyarn
- used to constitute the knitted fabrics and angle 0 of the Vaseline spread
- into a thin fThmmta;e@IfamlshaetscmBew @de@fvfas icgitt iv;(th/l hdnt Hatsanpl e
oknitted fabric: . “Result of vaseline 'renoval. was rated in three ranks.of . -
- 0, Oandtxlbasashgara:o\ﬁdsga{mlwa_saeeahuon nh [Ldoe aer Sieswiofin BweLi Hig \tasmediegr ee of
visual §RSPeRtéREhanh G twARNeHHd MherC BRTRLE. er-rﬁélce;&raaf_me metﬁglgwas Dust
fgeneratlon from each: sanple was neasured accordlng o 7
thus - obtalned was a tape about 3 mm wide and 0 4 mm thJ_ck and .
had hardened bulges (about 0 S mm w1de refer to F:Lg 6) formed
"{on both edges of WJ_dth durJ_ng thermal cuttlng
Comparatlve Example 3
_Cordjllke - knlttmg was obtained similarly to Example 2
‘ eigcept'that, 'instead' of the_',split-table conjugate fiber, a textured
yarn- rlig_a'de.' by applying false twisting to the _'SYI.lth'Gt‘ié"_fi_lameﬁt ,

- of -.'rourid cross sectiou that was fnade solely of polyester Was’ used. _'

1-". The cord llke knlttlng had a conflguratlon of tape about 4 0 mm

- ;flnuwadth' and:.about.:.l 7;mm 1n :thlckness' Volume reductlon rat:Lo"__ o

T 1n the denler reductlon process was 129’ and flneness of 51ngle_~:"
‘ "‘f“_j.‘&- -polyester flber was about 1 2 decltex. In thJ.s cord l:Lke knlttlng._
‘-".too the ends of cut f1bers were not exposed to the outs1de that‘i-

*__served as. the cleanlng surface and J_ncllned 1lne of st:.tches

'.'(loop) were arranged regularly

The samples obtalned 1n the Examples and Comparatlve

‘_Examples as descrlbed above were tested to determ:me the cleanlng o

" lj'performauce- r_an_d':dus_.t‘;"gene_ra_t:mg-'characte_rlstrc Total surfacef'.l"f_»"-i‘."v--‘-f-_'f--f,'a




to. the tunbling nmethod in conpliance to | ES-RP-CC-003-87- T standard. by

nmeans of a lightscattering particle counter (nodel Cl- 500 3 ﬁﬂﬁ@hﬁ@?@red by

Clinet). Average nunber of particul ates observed was cal cul ated fromthree

“measur enent's on-each. sanple. - [Total surface area and apparent, density].

(Equation 11 S X (D/d)(1)-. Total: surf ace area a V ~2 nD/ 10000 rent de

- App-) sity V 31 March 2006 17 In the ﬁornulae (1) and (2), D. Total decitex
~val.ue of cord:-1ike structure V: Volume (nB) per. 1 mof cord-like . -
structure.'S: Total surface area (mm) per 1 m of conponent fiber .d:.Decitex
" val ue ORTR® RN W tf VBJ:W“F'FHH} epﬂarexenﬁﬁeﬂtxaﬁeecb knbkpeed f@EBFa“r?pl e

4, Exanple 5 Fi neness of :single0.160. 160.160. 160. 16 fi ber (dtex) Stitch.

- ang| e gggzggmfggglated with the formulae glven below, The results are

t;shown in table 1 and table 2. Flneness.of single fiberacf the
e?arn_uséd'to cthtitute the'knittedufabrics and angle & of the -
. stitches,of_the'knitted fabrics are also shown in table 1-.and »t‘a‘hle
'f[Cleanlng performance}
Vasellne spread 1nto a thln fl’l‘m oh a glass sheet was w:l_ped
fh}off llghtly w1th the sample knltted fabrlc Result of vasellne
‘- 'remcval was rated J.n threeranks of: . (D -and X based ‘on visual
"1nspect10n1nthecmderofJowerlngthedegreecfvasellneremoval
iﬁPresence of scratch on- the glass surface after w1§rng was
‘determlned by v1sual 1hspect10n. | | |
[Dustgenerating_characteristic]
Dlist geheration frcm:"each-sarhpie ‘was measﬁ:r‘:’ed according to.
the tumbllng method 1n compllance to IES RP CC 003- 87 T standard

"by means of a llght scatterlng part:l_cle counter (model Cl 500 _ v

._-_.1_manufactured by Cllmet) ‘ Average number of partlculates -

: "';'obser.vedi‘was (‘cal‘culated‘ fr.om three meas’ur—ements "OII,‘ eaCh-'.S?,mﬁile'. el
i ,."".[Total surface area and apparent dens:n.ty]

“Equatlon 1 ]

X

; Apparentdens:Lty = D/10000 - (2} -

SV




sur face---

- (Mean. ,
I NDUSTRI AL APPLI CABI LI TY The cl eani nd
the cord-1like structure of special

al | ows conveni ent cl eani ng operation to easily and

- above,
" In the formulae (1) and (2)

Cl eani ng: 000 performance Scratch on,
Duct generationl.2.1.11.71.31.2
area708, 790376, 590329, 600536, 280160, 710 (nr/l
239, 940378, 550113, 100 980267 (g/ nB), -
count) 132,480 609, 908, 325,000 34,700 99, 260. 31 March 2006 18
of the present

7t ool

constitution

3

[ Table 2.]

mnpedhbne NoneNoneNaoneNon
- (Mean count).

m).

Dﬁ'Total de01tex value'of cord—like'strnCtnre

V: Volume (mn) per 1 m: of cord-like structure

S: Total surface area (Hl) per 1 m of component flber

d;_Decitex Valuejof;component fiber

{Table 11

Stdviaie
Appar ent density503 860
: Duct generation

h2006 ace

i nventi on,
i's used as descrlbed

.Example_l

‘Example -2 .

‘Example. 3

-Example 4.

-Example'S:-

ff'flber (atex)-

O 13

l 2

ﬁ.Stltch angle 9

23ﬂfC1ean1ng

"fg-performance.if

(g/m )

,yiScratch (n1 w1pedzr¥ut7%t; ﬁ:-fbiabeerred”' None

1 surface - : G B BT T S

. |:buct generatlon EEERE: DU C

7] (Mean. courit) - 7-;'§g' _*r;ﬁzo; o %'?
L TOEalS“rfacearea 132,480 | 421,200 34,700
Sl mPYy ) ] N S C
. Apparent deHSltyf;'sog,oga 99,260

325,000 -

: :VFineneSS(xEsingle" o o ‘
- ‘ . 0. . 0.16 0.16
o fiber (dtex) 0.16 0_16 9 16 ) ! TR -
',Stltch angle 9 .30 - 25 25 | 10 |- 38
',_Cleanlng e ' . ‘ -
performance C)"“ ',C) ) €] . O . .h()
Scratch on. w1ped - None'fi" " None ‘None -None' None-
g surface I N . W ’
| Duct. ge“eratlon 1.2 1.1 T 1.3 1.2
4. (Mean count} . ) _ " - : .
Totdl surface area’ 405 790 | 376,590 329,600 536,280, | 160,710.
(m?/1 m) 4o N , ‘ . 4
- Apparent den51ty Ui e . ' o . .k
: 1. 503,980 267,860 239,940 . 378,550 113,100 .
(g/m ) : o : : . . o '
[rable 21
. 7 'Comparatlve Comparatlve Comparatlve =
i L Example 1 Example 2 Example 3
-Flneness<n331ngler_ 1 9 : : o

si nce.




ef f ect i.vel y clean even mnute surface irregularities and g!‘iaﬁys1 bg ﬁl mpl y
applying the cord-like structure of the present invention I March gRPGict " wi t h
the m nute recesses and inside of the gaps. In case a knitted fabric or

. braiding i's used as the cord-like structure in the. present invention, such

a structure as the ends of, fibers are not exposed to the :outside can be
- easily obtained. .Anong such structuf8s, one forned by either circular.
knitting, tricot knitting or flat. knitting is nore. preferable in view of

the cleaning.effect. Use of the cord-like structure of the present -
invent | BAPYEERIAL APBLIGARBFLI®ES in width. and | mmor less in thickness is
_rpreferable since it makes it easier to clean minute gaps and surface
irregul ariti €Bhe Wskeasfingetamk ¢f |t quraganl dfentiomr sdase ithgenti on
wherein stitches appearing on the surface of the cord-like structure are
- ar rangecord-hikk sdgtuictmrienct j syt iml. annalllgltetmanIB usedgs fdagmnived :
~longitudi-nal direction of the cord-like structure is preferable since such
-aconstiabbven abkess |¢orpoesrslé1ﬁe chaeacingechgegmniaﬂ eaniewsidif egtd by si nply
-ovi'ng t he cleaning tool in'the longitdudinal direction of the cord-like
"struct Lmﬁeaﬂme‘[;e 120066 ¢8n GLAIUE %urﬁaebemm-é;gﬂacﬂtmmsgms dy
_cord-like structure -forned fromyarn, that includes at least in part .

thereofsim@ry dpph§fisighene i dd-Nenes s telicsure! ¢F ftheeprofedt irdesitieon or
-l ower, ".being knitted or braided into a cord shape so that ends of fibers

are nOt:L@&‘cP%&ﬁ:é& tuiee 1P Ulrid dﬂuﬁfté ueé@tyée,aﬁ&\qrﬁsrd& |dﬂ<€the'5tgralg><‘st ure
haV| ng total surface area being from 150000 to 2500000 -

‘Incased knltted fabric or braldlng is used as the cord llke

,: structure in the. present J.nventlon',--such'a structure as Vthe _‘ends

' of :-'f-i'be'rs“are' not ex-IPOSed_.lto-'the ‘_-out_.si_de :c'an'be eas-i:l_.g.obtained.
o Amongsuch stru_ct_u_res ,_‘ one 'fdr:ued by e_ither ¢ircular kni-tt.ing',- .
Zﬁrxj.‘cot_:l.cnittj_ng or f_lat . knj_tt:‘_i.ng_' is more p'referabl_e _inlr.'x'_riew -of |

' the cleanlng effe'ct. | L

Use of the _'cord—like_' structure of the present 'inv_ention .'
: measurlng 2 mm or less 1n wfi.._dth{and_zl*_ mm ‘or less in --th'.i'ck:n__e's_s liS :

}-_lp'rererab:le-.-s:i.nce"it "makes :Lt ea51er to crl_e_a‘n' minute gaps and

) ',A;surface 1rregular1t1es. o !

- Use of the cord l:l_ke structure of the present :anentlon'_'i'.'-”

'r.if'whereln Stltches appearlng on the surface of the cord llke 2 S

R f‘structure are arranged 1n a dlrectlon 1ncllned by an angle of 20"' _

from the longltudlnal dlrectlon of the cord 11ke structure‘_‘-: o :

;ZLS preferable 51nce such a constltut:l_on makes it poss.tble to L
B "-”','_-."‘:acha.eve good cleanlng effect by SJ_mply mov:.ng the cleanlng tool

o 1n»the:longltudlnal-dlrectron=of;the-cordhllke structure..‘




per 1 fd and apparent density being from 100000 to 700000 g/. 2. The
cl eaning tool according to claim1, wherein said cord-Ili Meicheffte is a
knitted fabric forned by either <circular knitting, tricot knitting or flat
knitting. 3. The cleaning tool accornding to claim1 or 2, wherein sizes of
said cord-like structure are set to 2 mmor less in wdth and 1nmor |ess
in thickness. 4. The cleaning tool according to any one of clains 1 to 3,
wherein stitches appearing on the surface of the cord-like structure are
arranged in a direction inclined by an angle of 20" to 90" fromthe
| ongi tudi nal direction of the coréﬁﬁﬁﬁé structure.  ABSTRACT A cl eani ng
tool conprising a cord-like structure forned fromyarn, that includes at
| east in part thereof fine fibers of which fineness of single fiber is 1.1
decitex or lower, entwined into a cord shape so. that the. ends of fibers
are not exposed tQ the qutside of the fabric while the total surface area
is from 150006-t¢& 35630689In{teP:] SHBPLiS R #] caRE-HHEE PPt EM densi ty is
from 10006kuf8uc fram el tRat dlariesozt deasitsiprgartdeterbaf fiimecapabl e of
cl eani ng . n_object. that LLregu L aps even
when t he éslgjr a(gkég?lﬁr? g%ﬁl%??% ]82 %lﬁ%?qga‘g’g@%% 8%vle'?lyh§ér;r%¢%£%ral%%xq
. being knitted or braided into a cord shape so that ends of fibers

‘are not exposed to the outside of the fabric, the cord-like

structure having total surface area being from 150000 to 2500000

nf per 1 of and apparent density being from 100000 to 700000 g/

.

2. The cleaning tool according to claim 1, wherein said
cord-like structure is a knitted fabric formed by eithex
circular knitting, tricot knitting or flat knitting.

3. The cleaning tool according to claim 1 or 2, wherein
sizes of said cord-like structure are set to 2 mm or less in

width and Imm or less in thickness.

4. The cleaning tool according to any one of claims 1 to

3, wherein stitches appearing on the surface of the cord-like

astructure are arranged in a direction inclined by an angle of

" 20° to 90° from the longitudinal direction of the cord-like
structure.






