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(57) Abstract: A cleaning thing of
chord-like structure, wherein threads
having extremely thin fibers of 1.1
decitex or finer in unifilar size contained
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surface part thercof, characterized in
that the overall surface area of the thing
per cubic meter is set to 150,000 to
2,500,000 m?, and an apparent density is
set to 100,000 to 700,000 g/m?, whereby,
even if an object portion has any fine irregularities and clearances, the excellent cleaning thing can thoroughly clean the irregular
parts and the inside of the clearances.

57 B#:

DR LT O—HICHEAEE L. 177y s AUTOBMBRESEEE N

00 0 O 0 O

%k, AESICREEAEE LN SERICHR L TR RREENTH > T,
ImM YD OBREEEN1IS50000~2500000m?. EMUEEN100
000~700000g/ M ITREENTNDILEREETIHRAETHS.
HEEAAOR A LI PRI EE LT Th, TOMMECREOAME
ENVICERT A EOTE 5, BNLERERRIT 3, |

WO 03/035286 Al



31 March 2006 1 FI ELD OF THE | NVENTI ON The present invent |3griﬂ JB?&%? to a
cl eaning tool suited for BACKGROUND OF THE | NVENTI ON St ai e parts
of el ectronic apparatuses such as seniconductor conponents and magneti c

recording medi a: causes significant deterioration in the performnce of the

parts. Accordingly, | R S AL, P S

cl ean by—w : A h shown
in Fig. 5is also in, practlce mhereln recessed surfaces are cleaned with a
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W ping tape | a agai nst an object (hard disk, etc to be cl d |l e
unwi nding the wi ping tape. | a (Japanese Unexam ned Patent%23§WF%§@#%n No

.10 106229 '.etc: However, as the electronic parts becone, further
“smaller wth higher precision, recently it has been required to clean the:
.inside of cylindrical. objects having dianeters of 1 to 2 nmor 31 March
2006 2 bunps and recesses about 1 nm-across, such as the inside of bearing .
for hard disk notor and terminals of liquid crystal display panel. The
conventional wiping tape la is of nmeeting these requirenents.
In particular, thernal cuttingﬁ&%xﬁggﬁgk§5d to but the w ping, tape |a.
Since thermal - cutting cuts of f _fibers with heat, ends of the fibers at
“both cut edges 2 of the Wi -pi ng I > once nel ted and then hardened,
“.turned into hard lunps of resin as shomn in Fig. 6 that deprrve the fabric
- of the characteristic ‘softness. Wen. the wiping tape.la s cut to a width
~of 10 nmmor less,  for exanple., proportion of the hardened edge . portions 2
to trmf¥ﬁﬁWerf¥ﬁﬁl, hlgh enough. to danage the portion to. be :
- cl eaned .or. cause a problenrof the lunps of resin coning off thereby.
.- generating dilie pApsent HareeTHaohsehasasht aapr bisteing. a1t $ial ted d@h‘ed
cdifficult to resulting in.pertions have higher r|g|d|ty and therefore are
fconply mi@&nxn&ﬂdflmxnuﬂﬂjnﬁﬂﬂﬂﬁed PorthRS :

BAcrsRouhD orfﬁs.INVEﬁrloh-
- VStai,I'li_Iig._r-of ' the partsof ‘electronic apbaratﬁses "'A'suc'hi"as '
s 'ser'n]'__oohductor’ components far_lld VI'I,I“C'-lgn'etic -reco'rdihg ;irledia : cau_se.s'
hsigaifieaht'détariqratiaﬁ igftﬁe.performanceof;tﬁg-?éfts.
Accordlngly, 1t has been practlced rto‘ keep ‘.th'e surfaces 'vof parts
clean‘by WJ.pJ.ng sta:Ln off the surface w1th hand u31ng w1pJ.ng cloth 7
' .'made of flne flbers ) | | | |
"";,' ‘_S‘lmh ah...oper,a_tj..o'n-_.as__,-:show_ﬁl.ih F:Lg 5 is -,_a]‘_'s_'c:)_."inl_practicé .
where:to'reees‘s“ed su'rfac'es are 'cleahed with a.-po:i.nted' stlckwrapped '

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

: aclrﬂjll descrlbed.above.' hlternatlvelyy 1t has;ﬁeeni“roposed.to]“f“”

2 w:.nd the w:Lp:Lng tape la descrlbed above 111 a . roll and'-press the'af

-. '_.-w:r.plng tape la agalnst an object (hard dlsk etc ) -to'-be cleaned"

"'-'Whlle_-_-unW1nd1ng the w:r.plng ape la (Japanese Unexam:rned Patentf':'f""."."_-"'7_".:':

‘1t7;Pub11catlon No_ 10 106229 étd})ifif“ﬂ7

Howeverk as the electronlc parts become further smaller
- :'With h:;gher preqa‘_s:l.onr, recently-:l.t-has_ been ‘requlred t.O qlean the )

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




on the surface, |nsuff|C|ent cl eani ng perfornance The p nt|on
has been nade to solve these probl ems and has-an obJect of? 85%5 a high
performance cleaning tool . that is capable of cleaning any t|ny surface-
irregularities and the inside of tiny recesses or gaps. of the object-to be
cl eaned. DI SCLOSURE OF THE | NVENTI ON 9An enbodi nent of the present

i nvention may provide a cleaning tool conprising a cord-like structure
formed fromyarn, that includes at least in part thereof fine fibers

havi ng - f ieRRSen@iredeREbe JMAS 1¥m AcrdsdeEEXal tHOYRE 1de BE Hh LM M ned

so that ends of fibers are not exposed to the outside of the fabric with

total surfACE. AR Rehdh 58 I Efﬁg% par ent
density be|ngafron5100000 to 700000 %é%) n- ag%gg % £ %ppr senfép

i nvent i oy esh@sﬁtﬁs ggf%ﬁ@ &Mg'ﬁégg:ra}oaf%%;eﬁﬁg \lﬁls%éiﬁgc{ﬁgsee for med

fromyarn, that 1nc Sn part eérs” having
flnenessx% &%% %tsflber of 1.1 decitex or lower, being knitted or braided
into a cor shape S6 that ends of fibers are not exposed to the outside

of the fabric, . the cord-1ike truct re hay total surface are ei ng’
from 150000 t 0 ?5886860H1ga5er Rerga n‘a‘lﬁﬁb‘aﬁ’ o S RGN t‘iﬁ%ﬁ iy <% dfe00000
to 700000 [.n3. One enbo§+nent of the gresent i nvention is a artlcular

type e%a« NS GG A -t oot "R B EOEETRS NS SFF dotare BARD

ends of the flbers at both cut edges 2 of the w1p1ng tape la are,
' ";once melted and then hardened, turned_:l.nto hard _lumps -of re31n"-
eas shown in Fig.‘Grfbat'deprive tbeffabrlclof the'characteristic.
sofrness. When_tbe‘wipingltape-la ls curnto a width of 10 mm or
:1essffor-enample;iproportlon of;the'hardened.edge portions 2 td\
E the entire'f_abri'c becomes high ,enon'gh".to da-mage the portion to
.'be.cleanedfor cause a problem of~tbe luﬁpsiof_resin cominé Off
r-th'e.reby.generatlngl dust. Also 't'he_re basbeen such a problem that

" the ha'rdened portions have higher rigidity and therefore are

' difricult to .cornply with small' ups=-“and1 downé on '-the _ s_urface,
:'-3.'-‘fresult1ng in 1nsufflc1ent cleanlng perfornrance. .
S The present rnventlon has been made to Solve tbese problems 5
and has an obJect o:E prov1d1ng a h:l.gh performance clean:.ng tool' A
.l.'..:fil:hat is capable.of Vcleanlng any tlny surface rrregularltles and S

_-.fthe :|_ns1de 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



knitted fabric that is forned by either circular knitting r|005 knitting
or flat knitting. Another enboedi ment of the present inven %%Dng t he
cl eaning tool s descri bed above, a particular type of the cleanlng t ool
wherein the cord-like structure can have width of 2 mmor |ess and

thi ckness of 1 mmor less, and a further3 enbodi ment of the present
invention is a particular type cleaning tool wherein stitches appearing on
the surface of the cord-like structure may be arranged in a direction

i ncl i ned” hytrastwarg ke ribd3-dndy&Pn { nemt hech eags tatdi 8ad ¢ din' geii ehepbolthe
cord-li ke structure. 31 March 2006 3a BRI EF DESCRI PTI ON OF. THE. DRAW NGS

Fig. | showsnefi ek \HAWNY £ oo Bl Qg 21 BELTENE . 1 A¥ENEERRr ThGer2 S
c a partially enlarged view of the exanple described 31 March 2006 4 above.

Fig. 3(a) gdiideAtivihedRONNAF LAHS o%‘@f?ﬁér@farfe' IIP@E éxﬁgseﬁlt%ﬁ‘fﬁélgut@@ﬁ% used
I n the exanpl e descri bed above. Fig. 4 (a) and ow nodes of using the

exanpl e descEhbethiaby r okl thea Sioracam, %ellﬁ o - Gh 430058 {995 0BbobNe
it i)

prior art. Fig. 6 1s i agram expl al ni ng the pr In the prior -
‘m? per 1 m’ and.apparent den31ty being from 100000 to 700000 g/m .

An aspect of the present invention provides a cleaning tool
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 m.3 per 1 m? and.apparent density being
from 100000 to 700000 g/m’.

One embodiment of the present invention Vis 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.



art. Fig. 7 is a diagram explaining Exanple 3 of the preiﬁ éﬁlnvgggd)
BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Now preferred e d f the

present invention will be described below Fig. 1 shows a cleaning tool
according to an enbodi ment of the Peesent invention. This cleaning tool
conprises a cord-like structure 10 that.is fornmed fromyarn which
inc[udes, at least. in part thereof, particular fine fibers entwined to
forma .cg so.that .ends of fibers are not exposed to the outside.of.the ..
fabric. Pl FREGHIETION QF THE DRAWHIGSe . in .addition to a knitted fabric
that is forned by either ¢ircular knlttlngL,trlcot knitting. . or. flat: . .
knitting, a bréﬁﬁed—é@@@sf@Pn@ﬁeﬁyléﬁtWﬁnﬁﬁgeﬁﬁwﬁlg Oﬁothebyr§ﬁﬂﬂt|ng The
cord-like structure also includes. plain yarn itself that is not braided
or kni't tiewentiin.as fol ded yarn that is tw sted and covered yarn. It can
be said, however, that the 31 March 2006 cord-like structure 10 is - : :
prefer abl y. corfbig.t Btisda mrtthaﬂlytenlzh@echppearoihgherexdnmlxudéacmbédt he - .-
cord-like structure are arranged in a direction i'nclined by a certain
angle fromthe longitudinal direction of the cord-like structure 10, which
produces higher cleaning effect when wiping by running the cleaning tool
in the Iongltudlnal direction-of the cord-like structure. Specifically=




the cord-like. structure is preferably knitted or braided s thgt éhe
angle O (refer.to.,Fig. 2 showing partial enlargenent of ﬁléﬁm@ ?09 from
20 to 90 such as, for exanple, a.plain stitch structure produced with a
circular knitting machine or a tricot fabric produced with a tricot
machine. In case plain yarn is used s4ych as folded yarn or covered yarn,

it is preferable to give a constant angle, simlar to O described above,
from20 to 90.by twisting or covering. In the case of an ordinary braided
cord, imboawetrast, the angle 0 is alnost 00 (all stitches are substantially
“aligned in the longitudinal direction) and therefore cleaning effect

tends to be arhiyltBgah OWBECUHRN (M PERGwW BYa F LGRS Nghihes b eani s taol 1n the
| ongi tudi nal direction. The yarn that; constitutes the cord-like structure

10 must cisBnidly kapst LeRaih tHE 89bmp1 Ll AELEDRES Liopsder (o ensure.

desired. cleaning effect. Fineness of er 1s determned in

accordance togthe. pph. e S 110 : } hut e

portions of og}gétgpas)u%hdagwé%qn%lﬁ Igcr)g%ﬁéy %grgggg 1{% g%%%hég %ée?%cfﬁrbéﬂ

phoneangbkggglry, the cord-like structure may be :fornmed. fromyarn nmade of
ibé

the finé r of which fineness of

Fig. 5 shows an example of cleaning tool of the prior art.

Figi 6 is 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




31 March 2006 6 single fiber is 1.1 decitex or |ess. Wien nore precision is
required, such as cleaning the inside of a bearing for hafd Mugk200t or or
terminals of liquid crystal display panel. ultra-fine fibers of which
fineness of single fiber is 0.6 decitex or |less, particularly around O'i
decitex, are preferably used. -There E? no limtation to.the naterial of
“the . fibers, as long as the mat eri al makes synthetic filament such as

pol yami de, polyester, ponpToperne and pol yet hyl ene: Such a flne flber

‘can be cessi con te fiber that conpri nor e '

| corrpone% boi/n]‘dgdgfolﬁz grla%vﬁ?lﬂ@ WSOBFE?-ﬁP??gp%ﬂ '%EQE té:hﬁ? singl e
. fiber,..so as to gﬁ t he conjugate fiber. in to split fibrils. The Sp||t
bl RCHRIIG AR BySHefiA R BRe: CéTrdcﬂe”%?oﬁﬁEHEEPéfeb?rﬂlaﬁ(ﬂr\ﬂ%j
deconposi.tiqn, smelllng t he conponent by neans of a swelling ent,
_cont r att ihgLFRET ¢BRpbiehines biedriepiatn ﬂ“ﬁlrﬂ(ﬁﬁgma‘gé%tm”@rltd’%‘% ng and
_ shrlnklng t he conponent hy heating. Physical splitting of .the plurality

+ of ; conpohEgE RN 145 dhieosogAa-dikeks hgucturan}0 al Wolde wigsusesd hiigher s,
"partlcularly preferable to dissolve and rempve one of the conponents by
- using . eI effaate vhenuviphng thie rsmning $pki cleapingbeesl whitdle enabl es
Lt to render the resultant cord-like structure 10 soft touch: Wi thout : hard
o : longltudlnal d:l.rectlon of the cord like structure Spec:.flcally, .

| Tﬁthe cord-like. structure is preferably'knltted.or bralded.so that
}itthe,angle Gl(refer_to”Flg. 2‘showing*partfal_enlaréenent_of”Flg;-& -
_l)fsfrom2011x>9b°suchas,forexample,ardainstitChstrncture
'produced with a cfrcular knittlng~machine or‘a:tricot~fabric';t*
_rprodnced.with,a”tricot hachine.--ln case plain‘yarnfis:usedsnchl"
o _-‘,as folded yarn o'r.covered Yarn‘, it is 'preferable to glve "aconstant" :
=-.‘hangle 51m11ar to 6 descrlbed.above “from 20° t0‘90° by'tw1st1ng:s
':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’ 11tt1e lower when w1p1ng by runnlng the Gleanlngfif*fr

‘tool 1n the longltudlnal dlrectlon

'"A[use. 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‘orderutoin g
clean mlnute portlons of objects such as computer keyboard
1“;telephone cell phone and Jewelry, the cord llke structure may'”

f;ﬁ‘?be formed from yarn made of the flne flber of whlch flneness ofﬁ*}*




contact. The splitting process is usually carried out after  formn (9 t he
yarn, . that includes the conj ugate fibers at least in par3t Mﬁ@h@g? into
cord shape. Fig: 3(a)'through:: (i) show exanples of the cross section 31
~March 2006 of conjugate fiber s_ui table for making split fibrils. Splitting
~the fibers shown in Fig. 3(a) and Fig. 3(f) , for exanple, produces fine .
. fibers -of which two conponents both have flat configuration: The fiber
" shown in Fig. 3(b) has the two conponents arranged alternately, in .the

f orm of s B QY0 P fan:s rasged. see)?rrent 5. The __fiber shown in Fig. 3(c)
conbi ne$" e corrp%]ﬁe:h? }b LT ot al ©SEhapBsh e Hﬁeﬁ’é‘rs@ohﬁd’nent ‘ -
“formed in fan éha$ ‘gl 1)1 shows .exanpl e where.one co onent formed |n
radi al SHAPE"T %%Gﬁa%‘aa h ‘Fﬁ@eotlﬁ’é‘rld(%ﬁﬁoﬁé?ﬁarﬁ% ”Eaé‘ﬁdWsS]‘an o
exanpl e where. one conponent is dispersed_irregularly like islands in the
ot her d'b‘?‘r‘b%e‘i‘ﬁ tqif‘bm@(%f’fsIlr&ﬂé‘lﬁncﬁfﬁﬁﬁﬂedME#éYoﬂéﬂ@bnﬁbh‘é?ﬂ Fineiple
cores in the other co onent. c;gﬁg 3(h) shows: an exanpl e where two '
conponehtliefre off F"é‘ﬁ@@d ineresarad yingleafiberl bs Qi€ Medidesenrrkdsporti on:
~bei'ng hollow. Fig. 3(i) shows an-exanpl e where two .conponents are arranged j
al t er nARFFYLERLIRLY dincaurd Onl. dgpbtexneard horeframibe sedsd Thenayiot her
conpound. constitution as well as those described above, as long as each
conpo nem lislldﬂ\tﬂdectq the Ggrl:enrtIsl oﬂ\nbegf ithess, as h@nfg ae the materlal ‘
-Td makes synthetlc fllament such as polyamlde polyester
ifpolypropylene 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
jform;ng'a'pluralltyrqf SEQments-ln;slngle flber};so as-to turn- -
- fthe-conjugate fiber-into sPlit'fibrils The spllt flbrll,can be
'.formed by remov1ng one of the components by dlssolv1ng or
A‘decomposltlon,swelllngthecomponenthymeansofe;swellingagent,
E _;contractingfthe component;by means of aishrinking agent, or

fdeformlng and shrlnklng the component by heatlng- Physical-

- iSpllttlng of the.plurallty'of components by'frlctlon.or'strlklng;liéfd“':w

may also be employed It is, partlcularlY preferable to dlSSOlVe g L
¢a4hand remove one of the components by uslng Sodlum hYdr0xlde,’ﬁ'
.?hffSOIUtlon thereby'to Spllt the flbers Whlch.enables 1t to renderr,:;ﬁ?tfﬂﬁ

"*fflthe resultant cord llke structu:e 10 soft touch w1thout hard

.ﬁ?jcontact The spllttlng process 1s usually carrled out after ;i-f”p
: j:'formlng'the yarn that 1ncludes the conjugate flbers at least 1n,f;
i part thereof 1nto cord shape

o Flg 3(a) through (1) show examples of ‘the cross sectlonf-h":i :




fiber conpr|5|ng the conjugate fibers shown in Fig. 3(b) and. Fi
have sharp edges that inprove the cleaning effectand are ﬁH@ﬂ@FB &m
preferable. The cord=like: structure 10 used for the cleaning tool of the
.present anention has acertain |evel of cleaning effect as l'ong as the fine
.fibers are' ‘used-in at |east part the&eof " In. case a knitted.fabric is
. used for the cord=like. structure -10, ‘for..31 Nhrch 2006 8 exanple, either -
- the whole structure may be formed froma yarn nmade of the fine fiber, or a

~.yarn mage o e f| e, f.i ber. %ﬁha. ordl rn m xed. and, knltted
-in predét ern1 pr%%g?f]%% & Ohad F%ﬂ? t?éé%%ﬂﬂ:g$¥§&ﬁ ScanBbt htiR@ved
- when th ortlo of. tge fi fiber_js. 32@60r hi'gher. Size of the -
' cOrd'I |€%gsftqﬁ)l?crtsu? o%p 19 \M#;(f%‘)f G 134T anteT SKEHO LS BYRYEPS 2 -
-or-less_|n g@dga and 1 mmor less in thickness. ‘Wen the cord-like
_l_'struct aF g Fikets obuid oy ffqmifﬂrb@flb“r%BPyhuhs‘éeﬁlléﬁu ¢orEiguratheR: t he.
.cord-like structure .10 is made.in the inside of small cylinders: and
ﬁ,surfacéghﬁaﬁtﬁﬁrn$tﬂﬁ%JH%stle%ﬁ%iéha%fth@ FH oPOnRGRED Mk gRRgRA
- cord-like structure 10 with such a small size nmakes it possible to :
;.effect|@%Y?r%@E%hYde@h&rfgﬁmpéfﬁavumgeEHNhﬁam stragssl segmeotisby th&cular.j
knlttlﬂg¥ or the like, it is preferable that width and thi ckness of thIS
:icord t b¢§ %%ednoﬁlﬁ- Fork z:ombahesumheammmmerst frloatrean ol mdaal
' shape and the other component formed in fan shape. F:Lg 3(d) shows .
. r:_an example where one component formed 1n rad;t.al shape 1s -
L .:Lntegrated 1n the other component. Fig 3(e) shows an example
where one component 1s dlspersed 1rregularly like 1slands in: the"" ‘
o '.;E_other component. F:Lg 3(g) shows an example where one. component :
s 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)‘
: gshows an-. example where two components are arranged alternately.-

- - in’ one -dlrectlon.- 'I'he f:Lne flber can be- formed in any other

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

'::'7-as each component is’ 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 ‘-, T

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: L

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




in the ranges. described above.. For. the cord-like structure. 10 to- have
good cleaning performance, it nmust be made with such kniﬁﬂﬁﬂ@”@gggitions
(types .of yarn and needle, i number of course, etc.) that total surface
careais.in a range from " 15,0000 to 2500000 m per 1 m. Wen the total
..surface: -area is bel ow 150000 n®2 per ‘ynit volune; sufficient t ¢l eani ng
'perfornance cannot be achieved. Werthe total surface area exceeds _
2500000 m per unit vol ume, -nanufacturlng cost becones higher while the

cl eanin ormance does not rove. In order_for e cord-Ilike

Ct r ot BRI o SHAPET e MR oLt L S Eis B B0 SHRPLOSETCOAREEAG h ¢ he
~surface of object. to be cleaned, it nust be made with such knitting
condi t |%sthtehg%n? e PeppaPErit vagRdrade ofsthe ShneofbbeT ANy 8BGO I When
< the apparent density is below 100000 g/n8, sufficient cleaning perfornance
.. cannot TRTBJMEBEVRR nHHR tfti‘-(i Hen o e ride WGQ%WW@CFQPPWQ%
- apparent density exceeds 700000 g/ 8B, sufficient cleaning
__perfornﬁ%ﬁﬁl‘éwmbtcwnmmeifm%@@aube fpbievpdr whanetle MRRPEHOR] 0se t o
.-each other. The cord-like structure 10 thus obtalned s cut to proper
“ length tafrdtlmeeﬂmfn fieex| Bani 0y amdiigher cl ean the insi-de of cylindrical

. bodi es (|nner di'ameter ‘1 to:. 2 nm) such as the bearing,.for hard disk notor,
. the inside: cm:meofliemredrﬂylnﬂreestrm@tw 19| isli mgletrhéocmed-m aHBirsi r uct ure
2 10 through the hol I ow space of : o :
' shape preferably 2 mm or: less in width and -X mm or less in thlckness .

Y When the cord lJ_ke structure 10 is a round cord llt preferably.
has a diameter- o‘fl.2 mm or less. _ Ma]_cing the cord-‘like ‘structure
10 with 'such.a-small sihe malce_s it pos_sj_.ble-to'eal‘:‘:fectively clean.
the 1nSJ.de ofsmall cj‘f‘l_inders and surfaces h_av_ing minute
. irregularitles-"*"*H'In-"'caSe the cord—like"-st'ructure"-lo is‘rhade dn
" tuoular shape haV1ng annular Cross sectlon by c:r_rcular knlttlng‘ o
‘or ‘the 11ke 1t 1s preferable that width and thlckness of thls
' .co:r:d that is placed on a hor:.zontal surface and is flattened are
o .'r‘_J_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 kn:r.ttlng COIldlthD.S (types;’»:;'

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

""iarea 1s in a range from 150000 to 2500000 m per 1 m When the ¥ o

‘-_-total 'surface are_a-a_'s -beloWiISOOOO‘-'m fper--un_lt:volume:,- ;s_ufflc:_r_entﬂ.”‘ e

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

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




t he cyfindrical body 20: as indicated by imaginary |ine |n Fig
cord-like structure 10 may al so be stretched between ends.3 Ma@hlgg9%nt lally

C-shaped,. portion of a fixture 11 as shown in.Fig. 4(a), for cleaning of

narrow gaps. Moreover, as shown in Fig. 4(b), the cord-like structure .10
may be wound around a cylindrical roll 12 with every turn placed close to
'the adj acent ones wi-thout gap, to. rake a cleaning roll The cleaning rol
12 1s-rolled over the surface to be cleaned such as hard dISk Thi s

. cleanin peratlon may . be_ carried out whi an ka utlon
2Bt B 53R 8t ThmeB he

al coholaH} 9ROFFILIA DY WTHuFRe T E}%Pﬁa‘e@%\c%

surface to be.cleaned, to nake the . cleaned:; surface sm)ot her 31 I\/arch

© 2006 1PTHRIE BARPEUE B e Gmddions iRt Bhe FRRATRRT d’éﬁ?&d&Yt he

obj-ects to.be cleaned n enerate dust of hardened resin comng off  the

' onds. ofig KEPRal990QQES TPRRPE 5/aT nedliter tiiccRPR ML hAieRBds Yshe i fine

fiber in at- Ieast a part thereof, and.is tool conprises the cord-Ilike.

st ruct WAIWT a/méd. $ubfd gent (Hatartigranpe nfersianse sappet dre ackdreyeso that. -

rvthe ends of the fibers are not exposed to the surface of the cord,. as
- descri btk dpovbe présendecHuseot nechovaidas ?ﬁlempet;eadtpmzrerct tsﬁeelmam ng

total surface predeterm ned ranges, .it is made possible to easily and area,-,

- per umdxaeﬂdmﬂ(wab(nmaﬁencuﬂeneieytbelelmisng ymtﬂnméefdeecdameiwbcel ean -
. .surf aces. that have mnute irregularities; -small .

achleved bécause the fibers are crowded too close to each other
The.co'rd—.'tike structur-e 10 thus obtained is cut to pr_oper."
,'length and usedr 1n the cleanlng tool .To clean "-tﬁé "ins'lide of
: i,_-_.cyllndrlcal bodles (1nner dlameter 1 to .2 mm) such-as the bearlng;
‘-_for‘ hard disk motor the'-'inside' can be cleaned'by '1nsert1ng andi :.-
'slldlng the cord llke structure 10 through the hollow space of
"the cyllndrlcal body 20 as 1ndlcated by 1mag1nary llne in F:Lg |
The c'ord,-like 'etructure ‘10 -may aleo be '.stretched between
‘ : ‘-ends of substantlally Cl shaped portlon cf a fJ.xture 11 as shov.rnf

L :'-_'-'.'1n Flg 4(a) for cleanlng of narrow gaPS

Moreover aS shown 1n Flg. 4(b) the cord llke structure_’:'“ SR

“10 fnay be wound around a cyllndrlcal roll 12 w1th every turn placed‘: |

_:--cﬂlose to the adjacent OIleS“WlthOllt gé-IP; tO make a cleanlng roll
';L-'?The .c‘l-eanllng roll 712 15 rolled over the surface to be cleaned such‘-
o .;-;-Tas'-hard d:l_sk._ ‘I‘h;ts cleanlng .operatlon may be carrled out whlle

,:'-_supplylng an alkal:l. solutlon alcohol or a pollshlng l:Lun.d thatf o

Cn illncludesr a pollshlug agent‘onto ‘the surface to be_ cleaned_, to Vmake"_ S

B -"_:"the.f-'Cl_eaned:t‘s_u'rface‘;'s_moother.‘j o




gaps and the inside of small, cylindrical objects such as _mniature \Wen
the cleaning tool of the present invention is used in bea |rt6arﬁ%a%%g a
sem conduct or manufacturing process or the |ike that requires high
.precision, it is. preferable that dustgenerationfromthe cord-IiKke.
Structure .10, that constitutes thecleaning tool is controlled so that,
- particulates nmeasuring 0.3 to 5. O[lea)cross are substantlally :
~.unobservabl e.- The expression of "substantially uhobservable" rreans that
upon neasuri n% dust =~ generation from.a sanple three. tines nmor e :
“accor di ng to Thattiannimst keali of dﬁ’rﬁ)PF&ﬁé‘—Ett H‘YEEQZWI QBG@OB?EﬁaImEEQ%\ndar d,
- average, nunber of particul ates observed measuring 0.3 to 5.0 [I macross
i s 10 ofhpegbjegts Nh@c‘hem@@\mE&@eﬁ%t‘esd‘oﬂtt% hardenrd iFRENT i on ‘
~ W ll be described bel ow in conjunction wth Conparative Exanples. Exanpl e 1
"L Twi.st ofoml10g THRAE | thediendst oﬁntlsemelhﬁptmteiltmrtshr eanfel ’alnerrtlsemlng '
splittabl e conjugate fiber having cross section shown in Fig. 3(c) '
- (rad| al tyoﬂil s@ogﬂbmmmebrdeﬂlﬁenytnucauﬂe&(ségxmletfl fanmshapndthmlnponent
. of :polyester conbined, with fineness of 56 decitex/25 .filanments), to nmake
cpli ed yanalaae%s@ediﬁct epilhieb flibleanmant st daee EB@Iat[‘ﬂthheﬁéoft henplied yarn.
~were ‘put.’ together and. ‘knitted into a plain stitch structure using a.
...ci rcul afoldniat i ifgo Macd Sieages uft td @ iRt ehagbeut - Sna¥) of hlf?t&e fﬂﬁ:mﬂ es)
~with the resultant cord-like knitting bei ng wound into - -

o are not exposed to the surface of the- cord as descrlbed above
".,A]Tso. .because the cord h_as a spec;.a_lrst;:'uoture bax_rlng total sut:._fa_ce a
‘ar'ea per unit volume and appar.entlutiens‘itfbei-ng:.set- Wlthln
'--predetermlned ranges, it .1s made p0551ble to- eas:Lly and ,. |
| effectlvely clean surfaces that have manute 1rregular1t1es smalll- o

- ,r'g‘aps and the’ .1n31de‘ of small_‘cyllndrl_cal object_s_ s_uch as_ m:LnJ._ature"_ AN

‘beating housing.
When the cleaning tool of the présent invention is used in’

a 'semiconductor manufacturing process or the like that requires = -

_ hlgh prec:LSJ_on it"is. preferable that dust- gene'rati'on-'— frdfn th'e L

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

. ".___'___controlled so that partlculates measurlng 0 3 to 5 0 pﬂm ac::oss’:‘_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 '_:_LS_.lﬂOpg: less.




the form of hank. Then deni er reduction was applied under the conditions
descri bed. below with a yarn dyei ng machi ne,. followed by W#Fhé 0% war m
-wat er of 60C, dehydration and drying. [Conditions of denier reductlon].
Processing |iquid: AqueousNaOH solution..: Concentration: 29 g/liter:

- Tenperature 98 C Duration 40 m nutes. VoI ume reduction ratio resultlng
fromthe, denier reduction ,processllwas 12% and the three conjugate
.fibers. that constitute the kn|tt|ng fabric were and one 6-nylon; fiber.
“each divided into eight polyester fibers Fineness-.of single polyester.
“fiber VBXBMRLE31 March 2006 12 about 0:. 16 decitex. The cord-1ike knlttl ng:
descri bed above was cut with heat to a:.length of 1 m washed in
. i on- exchangedixangtlsrs afdthaepr ek ded 1n1€#amtcmrdwllllla,ebkrﬂ¢$¢mgm¢1w1m ai ned

" *had a cylindrical shape of about I mmin dianeter, "w thout any ends -of cut
 fibers ﬁxp@@eﬁmdadma\rm xldifpatﬂ%eﬁlxaaerﬂmnpﬁeast he cl eani ng surface, w't h

I ncI ined line of .stitches (I oop) be| ng arranged regul arly. Exanple 2.

Example 1
TWlSt of 110 T/M in dlrectlon S was applled to three

",rllaments of spllttable conjugate flber hav1ng Cross sectlon-

shown"in Fig 3(0)‘(rad1ally.dlsposed component:of,Genylon aqq=gg_;;ﬁlﬂ
‘,f8 segment fan shaped component of polyester comblned w1th |

flnehess of 56 de01tex/25 fllaments) to make plled yarn of 168f
'theoitex/757filamehts. ”Three;strthgsrofgthehp}ied.yernrwere puta

jtogether and.knittedVinto-a.plain_stitch.strﬁctﬁreIuSihg_a M

ciroularnknittingwmachiﬁe'(shﬁttle'diameterTahout~5'ﬁm,'three;

;‘needles) w1th.the.resultant:cord llkeIknlttlng'belng”wound 1nt0 '”"‘“ o

-‘3the‘form-of hankf Then denler reductlon Was applled under the R

; -j.éonditi_ons -des’cr'ibedbelow Wlt_h a Yarn’qye.lng"machlne,_ fo]_]_owed‘ |

-hy.WaShing'in-War@-Whter bfsoag"qéhydraﬁién"aﬁd”dFying; :

' ["coﬁaifidns of 'déhiér:-r_éaa?tio#]‘;l_x. S ,. S
."{;Proce551ng llquid4_};.Ehoueoushﬁeéﬁh%Qi#fiéggﬁi;,?_

ﬁ-c‘c-.’-nqe“trﬂtlon?-'}'.:"'_- 29 Q/llter O

L buratdons . o v 4om1nutes SN

_‘Volume reduction:ratio resulting £rom the denier reduction”
- process was 12%, and the‘three ooﬁjhbate‘fibersfthét'oohstitute{""’

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

"fiand one 6 nylon flber Flneness of 81ngle polyester flber wasﬁ«ﬁﬁiﬁt,hﬁ



A cord-like knitti ng was obtained simlarly to Exanple 1 except for using
six needles in the. circular knitting machi ne of .Exanpl e 33 Mpgh 269G
cord-like knitting that had a form of tape of. cut fibers were not exposed
to the outside that served as the about 2.8 mmin width and about 0.9 mMmin
. thickness, too., the ends cleanlng syrface and inclined lines of stitches
- (1 oop) were arranged regul arly.. Exanple.3 A cord-like knitting Was
.obtained simlarly to. Exanple. 1 except. for using three strings of the
“'plied yarn of Exanple 1 put  together and. knitted into a grey-fabric with
“a flat Q@ﬁ'ﬂﬁl%glﬁ%\’r%(186, knitting W|dth 30 m) In this cord-like
-1kn|tt|ng that had a form .of. tape about mmin width and apqut 2.5 nmin
7). th|ckd@y%<¥ﬁmﬂ1k&¥q|¥nhﬂﬁéngdﬂ@é@FP@ﬁdonﬂFHtHaﬁscgﬁdﬁH: PeHig . too,
" the ends of out fibers. were not  exposed to the outside that. .serves as -
- the : cteanileggsbréfidenarwishrd iimedon pEchbangefltEakRr a(“IdoBB‘/’“\lge‘?Jéa%Tranged
'regularly 31 March 2006 13 Exanple 4 Primary twist of 900 T/ M.in. dlrectlon
S .was. - ‘Pipp|dari-t10 Keh&n idpliintgt &bhe cbbpiged dd kecy(indraeait e&eee of:
" filanments) sinilar to that of Example 1, to nake plied yarn. Two strlngs of
 this yashowere nph iied dm@tﬂw bzthmpprJtylang twidst off cuB0DLTE NS iexRigettion. Z,
-~ opposite to-that of the primary twist, thereby naking fol ded yarn. The-. e
'f ol ded t’@rﬂhe/\aﬁtéﬂheasﬂeaﬂstaweerm dmraal eleaaﬂiugtsmfemﬁi wieh inclined:

llne of stltches (loop) belng arranged regularly.efj,.jf
_;Example 2 | L |
: A cord llke-knlttang‘was obtalned 51m11arly to Example l
‘f@except 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‘
_oleanlng surface and 1nollned llnes of stltches (loop) were -
'rarranged regularlyfA'
:;;Example 3 |

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

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

tfidftogether 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: .
‘1,serves as the cleanlng surface and 1ncllned llne of stltches }?’ETfﬁiﬁ

Kf(loop) were arranged regularly :




fol |l ow ng processes simlarly to Exanple 1 thereby to obtain_ folded yarn
constituted fromfine fibers. In. this folded yarn thus éﬂtl\é?fﬁha ¥hat was
formed in a formof tape about 0.36 mMmin wdth and about 0.18 M in

thi ckness, too, the ends of cut fibers were not exposed to the outside
- that served as the cl eani ng surface ?gd inclined line of stitches were .
~arranged regul arly. Exanple 5. Splitt&ble conjugate fi bers- (110 decitex/ 50
-fllanents) simlar to that of Exanple 1 were used as core thread and :
sheath: thread. so-as to nmake covered yarn with 1000 .turns/m of coveri ng

The Cov%ﬁ‘%'ﬂp%/‘é rh was subjected to the denier reduction and the following. °
‘processes sim larlty ta Exanple 1 therebé to obtain covereg gr c stltuted'
 from fine fi HRFENATY twis teabeI @Y B/ An ILRECSLEBR & WAF ABP; ﬁé ical
“~shape With diameter of about. 0.53 nmm too, ahe ends of -cut flbers wer e,
~not expepdilt babhe coutiziges e fiia@rs(é{]«ﬂedeéet@ﬁéWIfééﬂF‘}?@@drﬁé’éé ahdo .
“inclined.line of stitches were arranged regularly. Conparative Exanple. 031
 Mar'ch 2008t 1df Gxangliekd . kai mekegp Weed apie nedwei atrangy ¢6 ‘Exwferm L

except that, instead of the splittable conjugate fiber,; synthetic filament
.- of roundereqsmaembgemhmdnymgdl}ylm mmsveefeﬁﬂwmseddlwtlmnr@duct ion.
‘ratio in the denier. reduction process was 12% and fi-neness of single" -
- _pol yesteppbibee twashabotitHe prdmeiryetwist httherebylmaldaelgﬁoﬂﬂeﬁgvamoo the
’ ends of cut fibers were not o
o The folded yarn was - subjected to the den:z.er reductlon and the .

- _foilowlng 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 ‘Aexpose'd to '.the' out51de that _served as_ the cleanlng rs_urface'-"
' rand‘ihcl{ined llne of stitches w_'er'e 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

.thread so as:; to make covered yarn w:.th : 000 turns/m of cover:l.ng N

"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 stltches g
'.l'w_er_e'-'- a_'rrangedj regul‘arlyr._

. “Comparative Example 't ..




exposed to the outside that served as the cleaning surface and ., "inclined
line of stitches (loop) were arranged regul arly. Spllttabﬁéh@@ﬁPE@%ie fi ber
filament simlar to that of Exanple 1 was knitted into an interlock
structure using a circular knitting nachine (shuttle dianeter about :110
‘cm 40. gauge ) so ,as The grey fabrh was imersed in a proce55|ng

sol ution under the to make agrey fabrifc (wal e 60, course '60)'that was then
~.opened. conditions described below and left to stand still to under go -

- denier. reductlon process, followed f 180C,
dehydr at i-on: Govefl - disA H‘j‘l t[%aqqq d’r’f’st%fr‘v%é lér&larreld’u& | or}ﬂ r%cesm ng

“liquid; B.enzyl al cohol. ' Noni oni emul si Wat er - Tenper at ur e:
- 25C Dureé¥fept. thaty; —"rfbﬁfe%a‘i]'ﬁﬁ Rt FPéé}tFQBFP(F%{ﬁ‘tqaﬁﬁ 6&895 F g 'S fﬁ%\%@’d’ shrunk
“stitches 15 (wale 75, course 75). The conjugate fiber that constituted the
- kni t t edf1 homert wisralind gEasFRes Eiemnagel SRk eF ofiRRVEeSHRF BAE WY on
~fiber,-with fineness of singleé polyester fiber of about 0.13 decitex. The
-‘knl Tt ethbabme cr@tbmmma:aa:bwemvéwe dan ikt ﬁeﬂ@famﬂt%rocess was. 12% =

‘ ;'and flneness of s:Lngle polyester flber was about l 9 dec:LteX In i
"--‘--*thls cord llke knltt;l.ng, too the ends of, cu‘t fJ.bers ,were ‘not
7‘ -fexposed to the outs:l_de that served as the cleanJ.ng surface and"'
J_ncllned l:Lne of stltches (loop) were arranged regularly
'. "'-‘Comoaratlve Example 2 | |
B Spllttable conjugate flber fllament smlllar to that of
7 VEx.ample 1 was knltted J.nto an 1nterlock structure us1ng a clrcular -
";‘,knlttlng machlne (shuttleldlameter about 110 cm, 40 gauge) so'as .
o - to make a grey fabrlc(wale 60 : course 60) that was then opened
,' ;The grey fabrlc was 1mmersed 1n a. pro‘cess:mgr solutlon under the_
: -j:‘f"condition's described below- 'and‘- lef_t to:-:'s'tandr'stl_ll ,to undergo-'
"~den1er reductlon process, followed bf Washlngrln warm water of:

B 80°C dehydratlon and drylng

-"""='A:‘Proce531n9 11q‘ud"—'-'-‘ i

Ben zyl alcohol

Nonlonlc emuls 1f 1er

CWater |
":?fTémperAEﬁre:-!“;fﬁESfcﬁ"?:3
N _"__.Duratlon Co 5 mlmltes

The knltted fabrlc after processa_ng showed shrunk stltches




- (loop):- arranged regularly:' The sanpl es-obtained in the Exanples and

i table 1 and tabl e 2. Fineness of single fiber of the vyarn used to

t hin, Iong cord 3 mMmw de and 1 mlong as shown in Fig. 5, washed in
i on- exchanged. water and then dried.. The cord-Iike knlttﬁﬂdd@ngogbtalned
was a tape about 3 mMmwi de and 0 4 nn1th|ck, and had hardened bul ges (about
0.5 mMmm wide, refer to Fig. 6) forned .on both edges of wi dth during-
 thermal cutting. Conparative Exanple 3 Cord-like knitting was obt ai ned
ssimlarly to Exanpl e except that, i ndPead of the splittabl e conjugate
_fiber, -a textured vyarn nade by appIyLng fal se tmnstlng to the synthetic
filament, of round cross section that was nade solely gol yester was -
~used.’ a(ﬁeih@.b@r Ui f! 5t) apeTee&Rthweanﬁahﬁ%mtBﬁﬁ %%F' BHtRd £P2 ym i n
~thickness. Volunme reduction ratio in the. denier reduction process was 12%
and fi nknéttedf fabpit evapslipdsiad intiseeighd rpdyestey Hike¥e@ng Piehi s cord
like knitting; too, the .ends of cut fibers were not. exposed to the:
. out si de6thglosef il asmﬁiiefcmeansagoﬁmimbe anlvesdlemédber nef gbadtti't ches

'.C0npara0Lwe dexatpkes as described above were tested to determine the -
- ¢l eaning performance and dust generating characteristic Total.. surface 31
- March 12006 16Tiaé G iagiedl Mabri el aascamﬁeapame@twajemt ywith twa:hnkmated
ofabric were caleul atéd - with the formilae given below The results are . -
- sti't chegnoh ; thenkridrided: dnliilaes afbel ah Senshawnshowi akl eibans, taldhed shown
ConStl tﬂheléﬂeeiseméﬁg‘éh fmeﬁ%@d:h@i‘;gld@u@:d)f the cora- lJ.ke knlttlng
| thus obtalned was a tape about 3 mm w1de 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 reduotlon 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




Vaseline spread into a thin filmon a. glass sheet was w ped of Ilghtly
with the sanple knitted fabric.. Result of vaseline r eno\id ed in
three ranks of O0,.0and X based on vi sual i nspection in the order of
“l owering the degree of vaseline renoval. Presence of scratch on the gl ass
surface determ ned by visual inspection. [Dust generating. characteristic]
~after w ping was Dust generation froﬁ1each sanpl e was neasured accordi ng
“to. the . tunbling met hod in conpliance to | ES-RP- CC-003-87-T standard. by
neans. of -a li-ghtscattering particle counter (nodel C1-500 manufactured by
- Chinet )ar%@eﬁ‘%émﬁﬁnﬁ‘élu@? it APPGEendsdepsEEy f washcknttited &g t hree
“measur enents on each. sanple.. [Total surface area and apparent, density].

" (Equat |‘@ﬁre106519<1?(@6€9 (@)th thet ﬁprmsime %‘eerarieﬁaloa-"»v The n¥SWHOD a%ent de

- Aep )

shown in table 1 and table 2. Fineness of single f;berrof the
n?arn_uséd'to conStitute the'knittedufabrics and angle & of the -
. stitches,of_‘the'knitted fabrics are also shown in table 1-.and »t‘a‘hle
't[Cleanlng performance}
Vasellne spread 1nto a thln fl’l‘m on a glass sheet was w:l_ped
fh}off llghtly w1th the sample knltted fabrlc Result of vasellne
‘- remcval was rated J.n three‘ranks of: . (D -and X based‘ ‘on visual
"1nspect10n1nthecmﬂerofJowerlngthedegreecfvasellneremoval
ifPresence of scratch on- the glass surface after w1nrng was
‘determlned by v1sual 1nspect10n. | | |
[Dustgenerating_characteristic]
Dlist generation frcm:"each-sarnpie ‘was measnred according to.
the tumbllng method 1n compllance to IES RP CC 003- 87 T standard
hbf means of a llght scatterlng partlcle counter (model Cl 500 _: oy

._-_.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 ]

8§ (w/a)

p Apparentdens;Lty = p{.loooo _ (2}

IS




NoneNoneNoneNone -
~_count).

Tot al

[ Tabl e 1]

surf ace- - -

Exanpl

Sity V 31 March 2006 17 In the fornulae (1) and (2),
of cord-like structure
surface area (na) per
conponent- fi ber

V: Vol une (nB) per.
1 m of conponent fi ber

w pedNone

D: Total de01tex value of cord llke structure

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

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

d;_Decltex Valuejof;component flber

{Table 11

D. Total
1 mof cord-1iHeM
d: . Decitex val ue of

| e 1Exanpl e 2. Exanpl e 3Exanp|e 4. Exanpl e 5
- Fineness of. single0.160.160.160. 160. 16 fi ber (dtex) Stitch angle
183025251038 Cl eani ng: 0000 per f or mancd?Scratch on,
Duct generationl.2.1.11.71.31.2
surface area708, 790376, 590329, 600536, 280160, 710 (nr/l
Apparenlndbmuf%cfsl%o( JQBgamm@B 550113, 100

sichabd

(Nban

utf%'flber (dtex)

O 13

l 2

;ffsd._'f

ﬁ.Stltch angle 9

23ﬂfC1ean1ng
g-performance.if

(g/m )

,yiScratch (n1 Wlpedaﬂfn' ?f‘, -fbiabSQrueau' None
-y‘surface ; - T o
~|:Duct generatlon B T a
“"1 (Mean. count) - l'?.— _ir;ﬁzo; T %‘?
C TOEalS“rfacearea 133,480 | "421,200 34,700
Sl mPYy ) ] - o S C
. Apparent den51tYf;'609,298 99,260

325,000 - |

.Example_l 'Exanplefz; ‘Example 3 | Example 4. -Example-sl
: :VFineneSS(xEsingle" ': R ‘
. ‘ . 0. . 0.16 0.16
o fiber (dtex) 0.16 0_16 9 16 ) ! TR -
',Stltch angle 9 .30 - 25 25 | 10 |- 38
',_Cleanlng L ' _ ‘ B
performance C)"“ ',C) ) €] . O . .h()
seratch- o w1ped 7 Nome - | . None None . None. - None -
g surface N N . S :
| Duct. ge“eratlon 1.2 1.1 T 1.3 1.2
4. (Mean count} . ) _ " - : .
;Tofal‘surfape area | - 408,790 - | '376.590 329,600 536,280 .| 160,710.
(m?/1 m) 4o N , ‘ . 4
- Apparent den51ty S . ' R . B
: 1. 503,980 267,860 239,940 . 378,550 113,100
(g/m ) - o : : . . o :
[Table 21
. 7 'Compafatlve Comparatlve Comparatlve =
: L Example 1 Example 2 Example 3
-Flneness<n331ngler_ 1 9 : : -

x val ue
re S




980267 (g/nB), ,, . . [Table 2.] :Duct generation (Mean. cougpﬁ 132, 480
609, 908, 325,000 34,700 99, 260. 31 March 2006 18 | NDUSTRI Al Mpssh200e) || Tv
The cl eaning tool of the present invention, since the cord-like structure
. of special constitution is used as described :above, allows ,
conveni ent cl eani ng operation to easily and effectively clean even mnute
~surface irregularities and gaps by sit |y applying the cord-like structure
~ of the present invention into contact with the minute recesses and inside
of the In case a knitted fabric or braiding is used as the cord-like
Structd%@g?%T$¥RL %ﬁ%ﬁ%ﬁﬁBlﬁﬂmﬁnlon such a structure as the ends of,

. fibers are not exposed to the" out side can be easily obtained. Anong such
- structures, dfee f@fml‘{w et cﬁh&:ml?ﬁseﬂimlm‘ﬁ%!}lomr isdacek fibet | ng or

flat. knlttlng is nore. preferable in viewof
' ‘ cord-like structure of special constltutlon is used as descrlbed

‘:""ahoVe,;_,allows c'onv'enient cleaning-.olgerat:i__on to easily .and
' éffé.éti&ély clean.e\lren rhinute surface' irregularitiesand Qaps ‘b.y
- s1mply applylng t.he cord ilke structure of the present J_nventlon‘.
| 1nto contact with the mlnute recesses and :Lns:Lde of the -gaps
: _In 'case a khitted fabric orb’raid%lhg_-‘is used as the- ccr_d-_ l.:__]_ce' _
,: structure in the present ihventioh',--‘such‘ a structure as the _‘ends
: of :-'f-i'be'rsnare' not ex-IPOSed_.lto-'the_-out_.si_ce 'c'an'be eas-i:l_.g.obtaiued.
o Amongsuch stru_ct_u_res ,_‘ oue 'fdr:ﬁed by e_ither ¢ircular khitt.ing',- .
Zﬁrxj.‘cot_:l.cnittj_ng or f_lat . knitt:‘_i.r‘ig_' is more p'referabl_e _inlr.'x'_riew -of |
a the Cleanlng effect. | L
| Use of the _'cord—like_' structure of the preseut 'iuv_ehtion .'
measurlng 2 mm or less 1n wfi.._dth{and_zl*_ mm ‘or less in --th'.ic}'c:n_e's_s liS :
preferable s:a.nce:Lt "make_s : :Lt eas1er to cl_e_a‘h' minute. gaps ‘and.-

" .surface -irregularities: -

'*}véé'ofFtﬁe7cbrdi1ikeis£fd6fur_ﬂoflthé preseﬁtﬁiﬁvéﬁtidnﬁ_7'

""-'.:f'whereln StltGhes appearlng on .the surface of the cord 11ke . -

:::‘structure are arranged in a dlrectloh 1nc11ned by an angle'{of. 20""
: trorh the longltudlnalrdlrectroln of the cord 11ke structure'-:t'-: o :
_"‘;::snp_-)referable s:ane such a: constltutlon makes it possrble to Li.' 3
:acha.eve”good cleanlhc leflfect‘ by‘slm.};)iy mov:.ng the cleanlng tool

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




the cleaning effect. Use of the cord-like structure of the present

i nvention neasuring 2 nmor less in width. and | nm or | esd March#P@%kness i s
preferable since it nakes it easier to clean m nute gaps and surface
irregularities: Use of the cord-likasstructure of the present invention
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 cord-like structure is preferable since such
aconstitution makes it possible to_achi eve good cleaning effect by sinply
noving the cleaning tool in the I9#gi*udi nal direction of the cord-1ike
structure. 31 March 2006 19 CLAIMS 1. A cleaning tool conprising a
cord-like structure formed fromyarn, that includes at |east in part
thereof fine fibers having fineness of single fiber of 1.1 decitex or

| ower, being knitte braldeg into a cord shapg if that ends of fibers
are not exposed-té t aB&PQl&QO f SPREXEabTT c2 FRE ke | SRS U uct ure

havi ng toﬁcadmmlff:azﬁqraﬁﬁatb&t nighfleikts 180 AR steoi 2 G0 @hpeeod ficheand
appar ent 9‘%%33 Pfap%gpgmz&&?ess 200'0 tcor gg)ergx.ogfgf( 1 deéﬂ]@ezgo%aﬂ! t?glj fabric

accordlng ol € structure s a
f or med b;beemhlemlthﬂd@nbmlﬂmitlmtnga cord sbepk ot thatgeds pﬁaﬁlh@ﬂﬁt ting. 3.

The cl eanjg nbeOkxB66&d AN EHeO otk 8582 loOTte AUBRAEG] Nthe 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.




sizes of said cord-like structure are set to 2 mmor |ess iqg 'gbg and 1mm
or less in thickness. 4. The cleaning tool according to aﬁv' A& &lainms 1
to 3, wherein stitches appearing on the surface of the cord-1like
".structure are arranged in a direction inclined by an angle of 20" to 90"
fromthe |ongitudinal direction of the cord-like structure. ABSTRACT A
¢l eaning tool conprising a cord- I|ke2§tructure for med fronlyarn t hat _
includes at least in part thereof fine fibers. of which fineness of single
fiber-is 1.1 decitex or |ower, entwined into a cord shape so. that the.
ends of fibers are not exposed t o ABSABAGT si de of the fabric while the
. total surface area is from 150000 to 2500000 nferr] per 1 nierr] and the -
Japparent density is from 100000 Such an excellent cleaning tool is provided
that is capabl e of cl eaning: the surface of an object ‘that has .
“.irregulari t i e atmhngm)stm]emmtmm sa,lrtfu@mfb-lxlt&egiﬁla;t(ﬂtme% %md"%ps ar e -
2very smal
: frorn Yarn, that includes at least in part thereof flne f}.bers of

o _-Which_ fineness of 51ngle--f,aber ;s 1.1 decl_tex_ or _lqwe_:_:__i entw;_ned-‘
lntO a'lcbt'di shape 'so.. t’hat'_f'the:ends' Of flbers ate _nc'at ‘ekpbéedt:o.
‘ -_l:the'to.u-fé.ide of the'fabric.'w'hi.i_le' the total s'ux.:fac-:.e‘l ar'ea is: frd‘m'
A150000 to 2500000 m’ per 1 m’ and the apparent dens:.ty 1s from 100000‘
| to 700000 g/m’. |
Such an excellent cleaning tool is prov1ded that is. capable
of cleanlng the surface of an obJect that has 1rregular1t1es and

‘ gaps e\'r.e_ri'_when ;‘_the ‘_s'urface irregularities“ and gaps-are__- very smal; .




