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; e3eHg XxHdrrs4t RubwewT xGI' e DESCRIPTION FIELD OF THE | NVENTI ON The
present invention relates to a cleaning tool suited for cleaning of mnute
recessed portions. BACKGROUND OF THE | NVENTI ON St ai ni ng of the parts of

el ectroni c apparatuses such as semi conductor conponents aj '

recording media causes significant detgrioration in the p mmmﬂﬂumm, t he
parts. Accordingly, it has been practiced to keep the surfacesisoisoparts

cl ean by wi ping stain off the surface with hand using w ping cloth nade of

. : . 9

fine fibers . Such an operation a kANFig. 5 is also i

wher ei ntrecelssed rs]urfaces are cl egﬁggﬁxﬂ? Bg poi nted stick \ummwmﬂﬂmmmh a

Wi ping tape la, that is a narrow, i u om the w ping cl ot ksoedoz+

descri bed above . Alternatively, C?’Fkﬁggﬁbggﬁiproposed to wind the V\zll pi ng

tape |a described above in a roll and press the w ping tape la against an

?5)1 ect (ha[Jd di sk, St (F:) ) to be cleaned while unwi nding the wi ping tape la
apanese Unexam ne at ent Publication No. | O 106229, etc.). However, as

the el ectFl&Ht PFarE JOVENE O t her smaller with higher precision, recently

it has been required to clean the inside of cylindrical objects, haui
di ameters of 1 The pPresenE invezlq;m¥p§eéﬁﬂe?e%)és‘é]seaa’bi&ﬁ ti’"’%ﬁ‘é{sﬁ%@\?q@gsuch

as the inside of bearing for hard disk motor and termnals of Iiquid
crystal cb]sa,ﬁraiylg)an‘elmj__nute recessed portions.

BACKGROUND OF THE INVENTION

Staining of the parts of electronic apparatuses such as
semiconductor components and magnetic recording media causes
significant deterioration in the performance of the parts.
Accordingly, it has been practiced to keep the surfaces of parts
clean by wiping stain off the surface with hand using wiping cloth
made of fine fibers.

Such an operation as shown in Fig. 5 is also in practice
whereinrecessedsurfacesarecleanedwitha;xﬁntedstickwrapped.
with a wiping tape la, that is a narrow strip cut from the wiping
cloth 1 described above. Alternatively, it has been proposed to
wind the wiping tape la described above in a roll and press the
wiping tape la against an object (hard disk, etc.) to be cleaned
while unwinding the wiping tape la (Japanese Unexamined Patent
Publication No. 10-106229, etc.).

However, as the electronic parts become further smaller
with higher precision, recently it has been required to clean the

inside of cylindrical objects having diameters of 1 to 2 mm or



The conventional w ping tape la is not capable of neeting these

requi renments. In particular, thernmal cutting has been used to cut the

W ping tape la. Since thermal cutting cuts off fibers with heat, ends of
the fibers at both cut edges 2 of the wi ping tape la are, once nelted and
then hardened, turned into hard lunps ¢f resin as shown in Fig. 6 that
deprive the fabric of the characteristic softness . Wien the w ping tape la
is cut to awidth of 10 mmor |less, for exanple, proportion of the hardened

edge por Bg%gg %l?&e gﬁggsssgtag&é Fhd & sgggfsi%ﬁ gpuﬁn%g!ﬂggihg Sapage; hie

portion t Oor cause a probl'em resin comng off
t hereby generat i ust, . Al so there has en. s abl e
har densd LG8 1 EonSTRRVE b AR bR Bt L POy e A Brpbets
conply with smal l s_and downs on the surface, resulti i n.insufficient
cl eani ng ¥ rFBPHﬁHLEJ on ﬂewbpje%%nftaﬁeha@nﬁ?oﬂo a‘%a%%%#e r%g’ete%lélglg ®fHese
probl enms , and has an object of providing a high perfornmance cleaning tool
that is ERFEHEMSPLE-eani ng any tiny surface irregularities and the inside
of tiny recesses or gaps of the object to be cleaned. DI SCLOSURE OF THE
| NVENTI ON Fi r stna@p&éicyfarne theesest criéRei Bast BeeBcHPedi h§ FHE SBpPect
descri bed above is a cleaning tool conprising a cord-like 3 structure
formed f Wadlyar hare Ha- | Aéngacthermakgst tiingpants fdy Edbers el h B8RS -havi ng
fineness of single fiber of 1 . 1 decitex or |lower, being entw ned so that
ends of feinser ofatke fdtbeaxposedotiy dute edgesi deoHfthehwipabgi tape tla aseal
surface area being from 150000 to 2500000 nz per 1 nB and apparent density
bei ng fr emck0G@A&edo an@00B6nghaBdesed ontuaspéciniod hard gruegentofi mesini on i s
a particular type of the cleaning tool described above wherein the
cord- |l i keasskho@hUig Fig .aekbhatateprbré aher fabltiai of dooctharad teartsnd.ct hese,
third aspect of the present invention is a particular type of the cleaning
t ool whersjftnd¥ss .COWHehi Kige SéTpiaidirtaipes 1a kpi ¢tiedtd abwiiath of 10 mm or
less, for example, proportion of the hardened edge portions 2 to
" the entire fabric becomes high enough to damage the portion to
be cleaned or cause a problem of the lumps of resin coming off
thereby generating dust. Also there has been such a problem that
the hardened portions have higher rigidity and therefore are
difficult to comply with small ups and downs on the surface,
resulting in insufficient cleaning performance.
The present invention has been made to solve these problems,
and has an object of providing a high performance cleaning tool

that is capable of cleaning any tiny surface irregularities and

the inside of tiny recesses or gaps of the object to be cleaned.

DISCLOSURE OF THE INVENTION
First aspect of the present invention for achieving the

object described above is a cleaning tool comprising a cord-like



that is formed by either circular knitting, tricot knitting or flat
knitting. Fourth aspect of the present invention is, anong the cleaning
tool s described above, a particular type of the cleaning tool wherein the
cord-like structure has width of 2 mmor |ess and thickness of 1 mm or

l ess, and fifth aspect of the present gnvention is a particular type of the
cl eaning tool wherein stitches appearing on the surface of the cord-1ike
structure are arranged in a direction inclined by an angle of 20 to 90 from

the | ongi Egg‘cgﬁkedﬁéﬁﬁé& oflyddle E8E-dddruddd H%tig&?t 2R e&{ +DERGRLBF! ON OF

THE DRAV\F an “over'vi ew of an exa resent

| | I bed
L”ZIESEE"%P 193331%55 bﬁ%lué d“ i ssoﬁfs»%?‘%%%sfv & 2@5 o R B N
t t d f
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of the prior art. Fig. 6 IS a dlagran1 Ialnln t he problens i prior
art. B bOtrthe SRNiagkRD bl RRAGAER ARALPS LB 1" pPCSBALET AOSRODG

BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Now pr ef erred enbodi ment s af the
present MRET iloR ARf| apRarrRRE Geped ebesdngrf Fom 1L GHAL te ¢PRARP iy ool
according to an enbodi ment of the present invention. This cleaning tool
conprises a cofgcondeaspect odr ehe @Puasent $nvenfdaniisom BaF higikhl ah tyRel udes,
at least in part thereof, particular fine fibers entwined to forma cord so
t hat endsﬁbﬁhhlmieﬁmmnglnmpleﬂﬁ@sgdbﬁd aheveuwdiede iof thige cloaidr-ildkeThe
cord-like structure 10 may be, in addition to a knitted fabric that is

f or med bys teiudterrec i b calkand titeidt £abgictan eobrihied ianydanfll, amdag tthiesg,, a
brai ded cord forned by entwining fibers, not by knitting. The cord-Ilike
struct ur emlispakpettdes thleapheyant irwaltfidhak a paxiti dulairdegperokhiet ed,
such as folded yarn that is twi sted and covered yarn. It can be said,

however, dinilftood ikl kBeSddrtt e @ rugtpi-ef £ abkyi toes thabatied so

that stitches appearing on the surface of the cord-like structure are

arranged that is formed by either circular knitting, tricot knitting or
flat knitting.

Fourth aspect of the present invention is, among the
cleaning tools described above, a particular type of the cleaning
tool wherein the cord-like structure has width of 2 mm or less
and thickness of 1 mm or less, and fifth aspect of the present
invention is a particular type of the cleaning tool wherein
stitches appearing on the surface of the cord-like sfructure are

arranged in a direction inclined by an angle of 20° to 90° from

the longitudinal direction of the cord-like structure.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows an overview of an example of the present
invention.

Fig. 2 is a partially enlarged view of the example described



ina direction inclined by a certain angle fromthe |ongitudinal direction
of the cord-like structure 10, which produces hi gher cleaning effect when
W ping by running the cleaning tool in the longitudinal direction of the
cord-like structure. Specifically, the cord-like structure is preferably
knitted or braided so that the angle 04 refer to Fig . 2 show ng parti al
enl argenent of Fig . 1 ) is from20 to 90 such as, for exanple, a plain
stitch structure produced with a circular knitting nmachine or a tricot
fabric prosiseed with a tricot machine . In case plain yarn is used such as
fol ded yarn or covered yarn, it is preferable to give a constant angle,
simlar to 0 desgyibed akeueudt 0M)2GHM W ABUMsHAPRG Ff Gaveiisngs | n the
case of an ordinary braided cord, in contrast, the angle 0 is al nost 0 (
all stitches,f %%%@Mé@d'i Al ansdrid d hee d Angidd'diale di rection) and
therefore cleaning effect tends to be a'little | ower when w ping by running
the cleaning tool i he it udi i ti Lo ut es
the cord-1ike gﬁflr%c?d%% ﬁ%&:&%gtgﬁé‘gﬁoﬁg% §gs Qil}}lg -;l)ggl(r%t g?%’l@?%‘%ﬁe i nzjte:‘qf bers
in order to ensure desired cleaning effect . Fineness of the fine fiber is
det er m né?¥F accor dance to the obj ect surface to be cleaned. In order to

clean mnute portions of objects such as conputer keybgard, te)]ephone, cell
phone and j ewel§33- PhéhEBFdﬁjﬁ? i%“@oﬂﬁegu?@e %/n%etcf%r r%fdtg?o?ﬁ i#rede of

the fine fiber of which fineness of 6. single fiber is 1.1 decitex or
| ess. Wen nor €ited disor PdagEati pERL230ERTakP eI REAPHEME het i TG dRF 10T a
bearing for hard disk notor or termnals of liquid crystal display panel,
ultra-fimr%ibers of which fineness of single fiber is 0.6 decitex or |ess,
particularly around 0.1 decitex, are preferably used. There is no
limtation to tHiesnat erd & dfagrsen fedpdrasinings Hxamplas 3 o e dirgis apdkes
synthetic filanment such as pol yam de, pol yester, polypropyl ene and
pol yet hyl emeentSirh. a f fine f fiber can be made by processing a conjugat a
fiber that conprises two or nore conponents bonded together while formng a
plurality of segnents in single fiber, so as to turn
BEST MODE FOR CARRYING OUT THE INVENTION
Now preferred embodiments of the present invention will be
described below.
Fig. 1 shows a cleaning tool according 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
fabric that is formed by either circular knitting, tricot knitting
or flat knitting, a braided cord formed by entwining fibers, not
by knitting. The cord-like structure also includes plain yarn

itself that is not braided or knitted, such as folded yarn that

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



the conjugate fiber into split fibrils. The split fibril can be formed by
renmovi ng one of the conponents by dissol ving or deconposition , swelling
t he conponent by neans of a swelling agent , contracting the conponent by
means of a shrinking agent, or deform ng and shrinking the conmponent by
heating. Physical splitting of the plutality of conponents by friction or
striking may al so be enployed. It is particularly preferable to dissolve _
and renove one of the conponents by using sodi um hydroxi de sol ution thereby
to split_th L per i I j [ r I t Lke

st uct ur €008 hRE SHrpib i FEOE RlpbbrtBHL I Y A s ERE Rk
usual 'y carried out ter formn e vyarn, .that .includes _the_caonjugate

[T bors’ FPPBACERSIPn I PHEFBGE OF F6 Cora" LhAne UL, 2 Ar AR
shom1exanBIes_of t he cross section 7 of con%ggq{e fiber_suitable fgr

maki ng spiid FiIsGHon spPLippAPY ReCrFbais Andtn frPmkthe 19ngihufingy g .
3 (f ) , for exanple ( produces fine fibers _of which two _conmponents both
have fl afigefEighrafithe cordtides shfatmtune /%y, WBdeP RESdpRest bgher
conponents arranged alternately in the formof a nunber of fan-shaged
segment sclegnangi pEfeahomen wimigg by rurningohe rfeeHHaE dsdndat Ther med
in radial shape and the other conponent forned in f an shape . Fig. 3 ( d
) shows anngianghisabtsiredriercofipbectnrd ok berlsitruchdiral sPRpeificahiegrat ed
in the other conmponent. Fig. 3(e) shows an exanpl e where one conponent is
di sper sedhercegdt hiky dtidke tiuwleandspref ¢ieb by keri tdedpongrtalded go tBat g )
shows an exanpl e where one conponent is integrated as nultiple cores in the
ot her cowpenghgle F O(refdy toWG . an il paietalt awl SosEoneticE RLE.
arranged alternately in a circle, with the central portion being hollow.
Fig. 3(i))stwsgonnexaspee wheheas, Wor expmpaet,sa pleiarsangsdsaktuetnatel y in
one direction. The fine fiber can be formed in any other conpound

const it upir@audsdelithas thesaldeskhibednabpvenias beng asieathrap@penent is
divided in segnments . Anong these, the fine f fiber conprising the con

jugate fihehticeowdthna M cotBmhcRihedNdifridhse $1Gi6 yabhaVes AP saedes
that inprove the cleaning effect , and are therefore preferable. The

cord-1li k%ssféi'ﬁ%d\i'/ é;l%r%%y%%@ek% Jden chieay Fs&etf@%b% 15g1Rees eBhsicakent i on

has a certain of cleaning effect as I'ong as the fine fibers are used

i I Lh f. : i d i ol Yo| he .

0 5| BB iRl | MR AABAUES R ) Suapt PR e
f d f f the fi fi be . Of f.

oL LSBT, Pl 5l BB e B SERRIBL Fohe

proportions. Sufficient cleaning effect can be achieved when the proportion
of the fithe FPELP ‘? si8shOghet 1l §tid Stﬁéec%‘f%*i‘ffi“k‘él%ﬁ%é’ﬁ&ﬁé‘e is |

ss i o difeae R Mer e Bapgrope sl ere 1o S S1ePandaSeest Tt
prefer abltxanrziass t% %ieageg.?_q:tgfe ]2.0Vmanrvarhler?sgipirllvgl%;]grl}nr}leincgortqfel ic %asrltinngCt ure
tool in the longitudinal direction.
The yarn that constitutes the cord-like structure 10 must
use, at least in part thereof, fine fibers in order to ensure
desired cleaning effect. Fineness of the fine fiber is determined
in accordance to the object surface to be cleaned. 1In order to
clean minute portions of objects such as computer keyboard,

telephone, cell phone and jewelry, the cord-like structure may

be formed from yarn made of the fine fiber of which fineness of



10 with such a small size nmakes it possible to effectively clean the inside
of small cylinders and surfaces having mnute irregularities. In case the
cord-like structure 10 is made i n tubul ar shape havi ng annul ar cross
section by circular knitting or the like, it is preferable that wi dth and

t hi ckness of this cord that is placed gn a horizontal surface and is
flattened are in the ranges descri bed above. For the cord-like structure 10
to have good cl eaning performance, it nmust be made with such knitting

condi tions types of .yarn.a A I er of ¢ e, . ) tota
surface ﬁ%gélFsgﬁﬁeg %én%élfagﬁ%ﬁégogﬁ ?§g§50&§531ﬁﬁ&%%rpﬁgéﬁgl%&gﬁsthe
total surface area is bel ow 150000 er, unit_ voJune, sufficient _cleaning
ber f or raREEULERfor SHEh dthCeaa i nnEhe  Her 14 e Bubeatand s Berebag=8500000
n2 per unit volune, nmanufacturing cost becaonmes higher while the cl eaning
per f or maf@ECH0RE hBFMiARFBvRE 4%&hﬁQMﬁrﬁﬁﬁa Fe-SPdPy- PRRE st P&LFarE1R8 to
have conpl i ance 9 and good contact with the surface of object to be

cl eaned, fibergsef phighiE1Renessueh fR91e fg_Reondst P obsdedbict & ABFS&r ent
density is from 100000 to 700000 g/ nB8. When the apparent density is bel ow
100000 gplastisuipirdivearoendshi h@lasditeadr.maieerrafnbebbhg weed evddpedigeifo t he
presence of too nuch void. Wien the apparent density exceeds 700000 g/n8B,
suf fi ci enb kinghira hippspftdrematertahodttiefabhreves bengaescthdmatielydnd are
crowded too close to each other. The cord-like structure 10 t hus obt ai ned
IS cut toapespeynthegtic idamsad snchhescpbedgamgdecobol¥estkeean t he inside
of cylindrical bodies (inner dianeter 1 to 2 mm) such as the bearing for

hard di spolypaopytleae asiddepodgethgleheaned by inserting and sliding the
cord-like structure 10 through the holl ow space of the cylindrical body 20

as indicated bguchpgifiaeyfivd¥ecan Ud gadd bylbeoces sihd kecsh jugs ts €ibermay

al so be stretched between ends of substantially C shaped portion of a

fixture ¥haas Rl dey e o dbrel @ompof@RitRd behdedr @YeddRE: while
forming a plurality of segments in single fiber, so as to turn
the conjugate fiber into split fibrils. The split fibril can be
formed by removing one of the components by dissolving or
decomposition, swelling the component by means of a swelling agent,
contracting the component by means of a shrinking agent, or
deforming and shrinking the component by heating. Physical
splitting of the plurality of components by friction or striking
may also be employed. It is particularly preferable to dissolve
and remove one of the components by using sodium hydroxide
solutioﬁ thereby to split the fibers, which enables it to render
the resultant cord-like structure 10 soft touch without hard
contact. The splitting process is usually carried out after
forming the yarn, that includes the conjugate fibers at least in

part thereof, into cord shape.

Fig. 3(a) through (i) show examples of the cross section



Mor eover, 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 adjacent
ones without gap, to nake a cleaning roll. The cleaning roll 12 is rolled
over the surface to be cleaned such as hard disk. This cl eaning operation
may be carried out while supplying an ﬂlkali sol ution, alcohol or a
polishing liquid that includes a polishing agent onto the surface to be

cl eaned, to nake the cl eaned surface snoother. 10 The cl eani ng- tool of
the present invention. s.n .0hj | ea . pok

gener at ORI LIRS GabEE 5 dEt AP EE AT iYL R LR T RSPy P
fibers, sjincg, .the cleaning._tool, copprises t ord-like structur f or med
from yar ?‘li‘Fh%(b?rrFtIs QU8 HhELEri %P?rr%éldfs?h%F ﬁﬁ"c)dt Q?Ee?s}%a 1P LS E’H?ﬁg%ggf , and
is formed . into the shape, of a cord so that the ends.of the _fibhers.are not
exposed £dPf %%??é%bW%&C?ﬁa"bﬁ?%?oggnE%é%%?bBaVEBEVQECRP§698£8§&88-the
cord has _a special structure having total surface area per unit vol yne and
appar ent THendiPETHENRYNs & ﬁﬂghiH(BPeB@FeFHFnEH°r8ﬂ88§? PES; 8rRBBE®Bossi bl e
to easily and effectively clean surfaces that _have mnute irregularities,
smal | gapdtemaatiedyi aBi e Sorenaf|a apbedr PEafapnfeered SRINeL Svi nfReur e
bearing housing. Wen the cleaning tool of the present invention is used in
a seni coffidbetroshaunuimdtisr-i A§cprevesitnes angecompraenhaformeliifeFadigh
precision, it is preferable that dust generation fromthe cord-1ike

st ruct ur ehbpet duad thensthemtenpbhent [feamiedpin den $kapent Fdld.ed( &b shieats
particul ates neasuring 0 . 3 to 5. 0 ,u macross are substantially

unobser vahl exafipdeexpieassione eompenkesttaforaleldy innabsidadalshabendans t hat ,
upon neasuring dust generation froma sanple three tines or nore according
to tunbl iingdgpidied iih edepbiaBeecbapbiénRP- QG PO @Y) EInivandar eéxaaypdeage
nunber of particul ates observed neasuring 0.3 to 5.0 I-Lmacross is 10 or
less.  IhdPAAVRLES Iyenen €9 08 ibkperpeasefite gulvarty an ke lik1brddesc riheed
bel ow i n conjunction with Conparative Exanples. Exanple 1 Twi st of 110 T/M
in directdi@prScWapoarRkl. edri®. ieshbiranBilekaaip 1ePlvhbtabbee emipesing f i ber
havi ng cross section shown in Fig. 3(c) (radially disposed conponent of

6-nyl on %@diﬁgégggﬁea JsarﬂaﬁE'T@Bi—‘Q OV h 06 t IOk )é%%%)%he?&f!b} pggéwf (th

fineness of 5 ecitex/ 25 filanents ) , to nake plied yarn o

deci t ex/ 75%0644@3?%5%{“31@%%&& wf}géore%oﬁ@ﬁt@'e;f@ FAdh P& @ IRUrHAQaLNer

and knitte iIn stitch structure using a circular knitting nachine

t
(shuttle g ameligleaboul M. LALERAACEALEToh pelhhinbifoleSUpNts (1

cord-1|ike i'mg i'ng wound “T'nto eformo _ en denier éJuction
v 2B SIS SRS oA Y B M AR Ry
[ Conditi oinn'.S ooxIe dcfz{lli“eecgt:{oelg.uc%%n]fiﬁreo%g%%irn%alni gléi (11::ormed in any other
compound constitution as well as those described above, as long
as each component is divided in segments. Among these, the fine
fiber comprising the conjugate fibers shown in Fig. 3(b) and Fig.
3(c) have sharp edges that improve the cleaning effect, and are
therefore preferable.
The cord-like structure 10 used for the cleaning tool of
the present invention has a certain level of cleaning effect as

long as the fine fibers are used in at least part thereof. 1In

case a knitted fabric is used for the cord-like structure 10, for



Concentration: Tenperature: Duration: Aqueous NaCH solution 29 g/liter 98 C
40 m nutes Vol une reduction ratio resulting fromthe denier reduction
process was 12 %, and the three conjugate fibers that constitute the
knitting fabric were each divided into eight polyester fibers and one

6-nyl on fiber. Fineness of single polygster fiber was 12 about 0.16
decitex. The cord-like knitting described above was cut with heat to a
length of 1 m washed in ion-exchanged water and then dried The cord-1ike

knitting_th d Iy ter,
vv:thout gﬁy}ﬁélg ew“ft ur[ Qﬁgb@%@ée?%%?egﬁ% srt?% %ﬁg at s a{\}rerghgggt he
C eanlng urfa i nclined |ine_of ches ng arran
regul arl § f %ﬁi“& 19\e’60r°d: ﬁﬁ?@‘kﬂ?{iﬁ%‘gt‘t@& P})Ib‘f' %Ij%&}) 3?%131%? lpggﬁxanpl e
1 except for using six needles in the ¢ircul knitting nmachi ne of Ex
1. In th¥&rBoray| gﬁem&ﬁﬁfit PRY tRALTRId1R PS?SrPBPr{“aBngBBBPOI’ét1°§Smm i
w dth and about O . mmin thickness , too , the ends of cut fibers were
not expo§§§fﬂ6lﬁﬁé 8&?§Pd@9tﬁ§fe§Er9%% bg aghdeieshaiteg Lher REQPRRELPRACI i ned
| ines of stitches Ioog wer e arranged regularly. Exanple 3 A cord-1like

e

kni tti ngokadhebfingedidem Lar BP3t 6TERAIPPE -1 except for using three strings

of the plied yarn of Exanple 1 put together and knitted into a grey fabric
with a flat knSizengf the cord-like structure 10 is, when formed in a band

shape, preferably 2 mmor less inwidth and 1 mmor less in thickness.
When the cord-like structure 10 is a round cord, it preferably
has a diameter of 2 mm or less. Making the cord-like structure
10 with such a small size makes it possible to effectively clean
the inside of small cylinders and surfaces having minute
irregularities. In case the cord-like structure 10 is made in
tubular shape having annular cross section by circular knitting
or the.like, it is preferable that width and thickness of this
cord that is placed on a horizontal surface and is flattened are
in the ranges described above.

For the cord-like structure 10 to have good cleaning
performance, it must be made with such knitting conditions (types
of yarn and needle, number of course, etc.) that total surface
area is in a range from 150000 to 2500000 m* per 1 m’. When the
total surface area is below 150000 m’ per unit volume, sufficient
cleaning performance cannot be aqhieved. When the total surface
area exceeds 2500000 m* per unit volume, manufacturing cost
becomes higher while the cleaning performance does not improve.

In order for the cord-like structure 10 to have compliance



machi ne ( 18G knitting wwdth 30 nm . In this cord-like knitting that had
a formof tape about 5 nmin width and about 2.5 mmin thickness ( curled
in the direction of wwdth as shown in Fig . 7 ) , too, the ends of cut
fibers were not exposed to the outside that serves as the cleaning surface .
and inclined line of stitches (Ioop) wgre arranged regularly. 13 Exanpl e
4 Primary twist of 900 T/Min direction S was applied to the splittable
conjugate fiber (110 decitex/50 filanents) simlar to that of Exanple 1 to

make pllgday "L00% e LRLEXBTIE WBIBR! LE Dl 09ELAEH D ARRLYT N
tw st of 8 SW%GE\@R&?H’&% on%f oppogl ?eéﬁ 0 ljﬁgt o[‘f? the primafry tw st,
t her eby Kin folqu rn. .The folded.yar %{fi t tﬁ Ler
reductioﬁ%arﬁag?h‘%l‘f Iﬁ%\%ﬁ’ éll-pj);rt&(rzl s(s:ce);slg%%{r%noﬁg\rl\?};a?o %?gﬂ%é:e tt §Pg§3&to
obtain fql ded r nst it ut %ffro:mf' e fibers. In this folded yarn thus
obt ai ned 't or&gg%f@?)n’gﬂ #Ox)ogj 8¢ Th of h?’gﬁ‘ehé%&ﬂpa(f% ARPPH chﬁﬁe;mf{ about
0.18 mmin thickness, too, the ends of cut fibers were not _exposed tq the
out si de R0 {By SVEtHE e daRi-RENLAPT BRES AHAARGER I GHEWPY B 2GR L8V Pches
were arranged regularly. Exanple 5 Splittable conjugate fibers (110
deci t ex/ SO€f EPafRmPIesanad af £90 thigh sPidcanfihen1thfe FPnaIEd tade8§i& Yt hr ead
and sheath thread so as to, make covered yarn with 1000 turns/m of covering.
The coverggepgdsn 7888 09uby Bct e fifol ¢irn i ahiean imgy Petifeormand e Kanpeitl &&i ng
processes simlarly to Exanple 1 thereby to obtain covered yarn constituted
from f i nedhileyes betaushi the didead gaencriwded bt pédshavd rgay oithemi.cal
shape with dianeter of about 0 . 53 mm too, the ends of cut fibers were
not exposed t oTheecoutisiLiket siatuctured Gishuse obtednedgisuwitde ardpenc! i ned
line of stitches were arranged regularly.

length and used in the cleaning tool. To clean the inside of

cylindrical bodies (inner diameter 1 to 2 mm) such as the bearing

for hard disk motor, the inside can be cleaned by inserting and

sliding the cord-like structure 10 through the hollow space of

the cylindrical body 20 as indicated by imaginary line in Fig.

1.

The cord-like structure 10 may also be stretched between
ends of substantially 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 adjacent ones without gap, to make a cleaning roll.

The cleaning roll 12 is rolled over the surface to be cleaned such

as hard disk. This cleaning operation may be carried out while

supplying an alkali solution, alcohol or a polishing liquid that

includes a polishing agent onto the surface to be cleaned, to make

the cleaned surface smoother.



Conpar ative Exanple 1 14 Cord-like knitting was obtained simlarly to
Exanpl e 1 except that, instead of the splittable conjugate fiber, synthetic
filament of round cross section nade solely of polyester was used. Vol une
reduction ratio in the denier reduction process was 12% and fi neness of
singl e polyester fiber was about 1 . ecitex. In this cord-like knitting,
too, the ends of cut fibers were not exposed to the outside that served as
the cleaning surface and inclined Iine of stitches (loop) were arranged

regularly. Co ratj ve Exanple 2 | ittabl e.conj fiber fil

si il arI to thltag‘(?fc%@?‘ﬂd?%r{%oﬁvagffﬂﬁ tpgc?sleﬁlttolﬁkglgﬁggrrll%og gsntortuggﬁ'rgé%si ng
a circular knitting machi ne_(shuttle di ameter ahQout 110, c 40 .gauge) so as
to nake §h§rQPJP&EgiE°(g8IEléB“?ECBBFs8e88r?t9h§Ps&ag%tH8£5888ﬂ259 +he grey
fabric was i mersed in a processing solution under the conditions described
bel ow an§oréng P6Lsthends of thesRadlgocubnt BYeTditiiSh tHPoEes8R 1Y | owed
by washing in warm wat er of 80C, dehydration and drying. [Conditions of

deni er r &@@di FOMPTPFeSctlRe MPUdduike SBanSiursy 8hEPIDed AR FFE ERALsi fi er
20 Water 730 Tenperature: 25 C Duration: 5 mnutes The knitted fabric after

processi Aigcdvemsd sphelfkcsfirehkber Im @lalears, acfFsdiEgeot TR@d d6j ugat e
fiber that constituted the

formed into the shape of a cord so that the ends of the fibers
are not exposed to the surface of the cord, as described above.
Also because the cord has a special structure having total surface
area per unit volume and apparent density being set within
predetermined ranges, it is made possible to easily and
effectively clean surfaces that have minute irregularities, small
gaps and the inside of small cylindrical objects such as miniature
bearing housing.

When the cleaning tool of the present invention is used in
a semiconductor manufacturing process or the like that requires
high precision, it is preferable that dust generation from the
cord-like structure 10 that constitutes the cleaning tool is
controlled so that particulates measuring 0.3 to 5.0 4m across
are substantially unobservable. The expression of
“substantially unobservable” means that, upon measuring dust
generation from a sample three times or more according to tumbling
method in compliance to IES-RP-CC-003-87-T standard, average
number of particulates observed measuring 0.3 to 5.0 Um across

is 10 or less.



knitted fabric was divided into eight polyester fibers and one 6-nylon
fiber, wth fineness of single polyester fiber of about 0.13 decitex. The
knitted fabric described above was cut with heat into thin , long cord 3 mm
wide and 1 mlong as shown in Fig . 5, washed in ion-exchanged water and
then dried. The cord-like knitting th obtai ned was a tape about 3 nm w de
and 0.4 mmthick, and had hardened bulges ( about 0 . 5 mmwi de , refer to
Fig . 6 ) forned on both edges of width during thermal cutting. Conparative
Exanpl e g gﬁkﬂ' i ke knitting was obtained simlarly to Exanple 2 except
that, in & Ef t he splittable conjugate fiber, a textured yarn nmade by
applying false_twisting to.the synthetic fil anmen f._ raund _craoss. section
that was made §6P@P}eﬁf°%d#§%§F@Fe%§slﬂggaﬁl?ﬂéw%%fd¥1%ﬁgcﬁﬁ%F%iRﬁiﬂgd a
configuration of tape about 4.0 mMmmin width and about 1. 7 mmin thickness
Vol une inege8vgRtiari ¥ith CABPaEAtéVer BHGEPLES - process was 12~ and
fi neness of single polyester fiber was about 1 . 2 decitex. In this
cord-|i k&xemptle] dg, too, the ends of cut fibers were not exposed to the
outside that served as the cleaning surface and inclined |'ine of stitches
(1 oop) were ar fadgédofeddPalVy. inhdisgrpies SbrwasnagPiliefh&éoEkBFpPes and
Conpar ati ve Exanpl es as descri bed above were tested to determ ne the
cl eani ng fideimemisnod spd iddeblge vonduiondgec Kdbgst bavdngec crpgsaksestiPice 16
area per unit volume and apparent density of each knitted fabric were
cal cul at ethonirt int Régf. 08 (o) aeradvahlped bspoddd camdnentard sheapiomangdbl e 1
and table 2. Fineness of single fiber of the yarn used to constitute the
knitted feahyddgmndaanghapedokopenshitt offe podiyetshe rkwiotmbadefalmiiths are al so
shown in table 1 and table 2.

fineness of 56 decitex/25 filaments), to make plied yarn of 168
decitex/75 filaments. Three strings of the plied yarn were put
together and knitted into a plain stitch structure using a
circular knitting machine (shuttle diameter about 5 mm, three
needles), with the resultant cord-1like knitting being wound into
the form of hank. Then denier reduction was applied under the
conditions described below with a yarn dyeing machine, followed
by washing in warm water of 60°C, dehydration and drying.

[Conditions of denier reduction]

Processing liquid: Aqueous NaOH solution
Concentration: 29 g/liter
Temperatﬁre: 98° C

Duration: 40 minutes

Volume reduction ratio resulting from the denier reduction
process was 12%, and the three conjugate fibers that constitute
the knitting fabric were each divided into eight polyester fibers

and one 6-nylon fiber. Fineness of single polyester fiber was



[ Cleani ng performance] Vaseline spread into a thin filmon a gl ass sheet
was w ped off lightly with the sanple knitted fabric. Result of vaseline
renoval was rated in three ranks of ~, ~ and X based on visual inspection
in the order of |lowering the degree of vaseline renoval. Presence of
scratch on the glass surface after mﬁph?g was determ ned by visual

i nspection. [Dust generating characteri'stic] Dust generation from each
sanpl e was neasured according to the tunbling nmethod in conpliance to

| ES- RP- CC; 003- &7- tandard by neans of a light scattering particle counter
( model Cfpgﬁg ﬁa%gfigFﬁggﬁ'by Cinet). Average number of particul ates

observed was cal cul ated. fromthyree neasurenents on each sanple..[Total
surface area aﬁbeaﬁﬁﬁgéﬁfﬂﬁg%%+{5%n?Eé%ﬁﬁ?iS%%JabﬁﬁQMWQ§Jr ggglﬁpegeg%
Apparent density S X (D/d) .. V D10000 V... 17 I n the_ fornul ae él) and
(2), D ToraIleash ef é}'ué’aéfleé&%l-WWéa’%CtW&‘?ﬂ-&Ia@.erv?ﬂ‘%ﬁgle(“hﬁflﬁ r1m
of cord-like structure S : Total surface area é m2 ) per 1 mof conponent
fiber d: Thecrped-Lakacknitebmpdium obtgdmnedrhplea 197 Badipt el shams ef
2Exanpl e 3Exanpl e 4Exanpl e 5Fi neness of singl ep, 160. 160. 160. 160. 16fi ber
(dt ex) St iabotafdging 0802528 DSBC whirheigt ) oy ferdmmde Sertatfdipegs exposed

w pedNoneNoneNoneNoneNonesur f aceDuct generation 1.2 1.1 1.7 1.3
to the outside that serves as the cleaning surface, with inclined

line of stitches (loop) being arranged regularly.
Example 2

A cord-like knitting was obtained similarly to Example 1
except for using six needles in the circular knitting machine of
Example 1. In this cord-like knitting that had a form of tape
about 2.8 mm in width and about 0.9 mm in thickness, too, the ends
of cut fibers were not exposed to the outside that served as the
cleaning surface and inclined lines of stitches (loop) were
arranged regularly.
Example 3

A cord-like knitting was obtained similarly to Example 1
except for using three strings of the plied yarn of Example 1 put
together and knitted into a grey fabric with a flat knitting
machine (18G, knitting width 30 mm). In this cord-like knitting
that had a form of tape about 5 mm in width and about 2.5 mm in
thickness (curled in the direction of width as shown in Fig. 7),
too, the ends of cut fibers were not exposed to the outside that
serves as the cleaning surface and inclined line of stitches

(loop) were arranged regularly.



1. 2(Mean count)Total surface area 708 790 376,590 329, 600 536, 280

160, 710(ne/ 1 nB), Apparent density503 980267 860239, 940378, 550113, 100( g/ n8
),, [Table 2] ConparativeConparativeConparativeExanpl e 1Exanpl e 2Exanpl e
3Fi neness of singlel.90.131. 2fiber (dtex)Stitch angle

~303030d eani ngX~Xper f or manceScr at ch oy Wi pedNoneCbser vedNonesur f aceDuct
generation 1.5 20 1.8(Mean count) Total surface area 132 480 421, 200
34,700(nm2/1 m), Apparent density609 908325 00099 260(g/nB),,, 18
INDUSTRIé%aQEEEIQABILITY The cl eaning tool of the present invention, since
the cord-Ti Structure of special constitution is used as descri bed above,

2l 1 owe conveni gal kA ng. 9Ae6RL! £ty SAYL SISl sehivelga lepfloeven
| g | |

m nut e surface tres an gapslby SiTpl'y "appl'yT ngtHe cord-Trke

and i nsi 38 ot PRABGERI g S EabeR khi} B ikenr a0 B LBRER6F he e {8k oas t he

cord-like structure in the present _invention, such a structure as the ends
that of Example 1 to make plied yarn. Two strings of this yarn
were plied together by applying twist of 600 T/M in direction Z,
opposite to that of the primary twist, thereby making folded yarn. -
The folded yarn was subjected to the denier reduction and the
following processes similarly to Example 1 thereby to obtain
foldedlyarn constituted from fine fibers. In this folded yarn
thus obtained that was formed in a form of tape about 0.36 mm in
width and about 0.18 mm in thickness, too, the ends of cut fibers
were not exposed tQ the outside that served as the cleaning surface
and inclined line of stitches were arranged regularly.
Example 5

Splittable conjugate fibers (110 decitex/50 filaments)

similar to that of Example 1 were used as core thread and sheath
thread so as to make covered yarn with 1000 turns/m of covering.
The covered yarn was subjected to the denier reduction and the
folloWing processes similarly to Example 1 thereby to obtain
covered yvarn constituted from £fine fibers. In this covered yarn
thus obtained having cylindrical shape with diameter of about 0.53
mm, too, the ends of cut fibers were not exposed to the outside
that served as the cleaning surface and inclined line of stitches

were arranged regularly.

Comparative Example 1



of fibers are not exposed to the outside can be easily obtai ned. Arong such
structures, one fornmed 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 invention neasuring 2 nmor less in
width and 1 mmor less in thickness |§_preferable since it nmakes it easier
to clean m nute gaps and surface |rregfiar|t|es Use of the cord-1ike
structure of the present invention wherein stitches appearing on the

surface of the_,cord-ljke structure are arranged.in ct | ned by
an angl e of ZOC?Bdel*?oﬁ?fﬁglP%nﬁ??uapﬁgfnﬁ r@%?%%ﬂrg ?ﬂ h%%?89§ %
structure is preferabl e si ce s con titutiqn i t_poss

achi eve &68&9%%1} 'nénﬁitF@ t°fb§? %PE’H;F ‘?1§°PH898 fﬁ]ll??gr't 83Pltgﬁ%f‘ﬁe

| ongi tudi nal direction of the cord-like structure.

cl eani ngfidaMmeBS R FePRY & Tt ﬂeFFR@“%@%FBF@W&%HWF’EW§&Y§‘F u?ﬁgt
includes at least in part thereof fine fibers having fineness of single

fi ber of Volumgetpfugtopn| 5akio beiHe drnidedaBatHan Mresess Wﬁﬁeﬂgfare
not exposed to the outside of the fabric with total surface area being from
150000 t enZs0D0eRe sz qfesinghe pld egiisn dabedenas @poydi hgd fdesh tren00dnt o
700000 g/ nB. 2. The cleaning tool according to claim1, wherein said

cord- | i kechsitsr gotrdr-@ ike &nkittingd ftabr.i ¢her ebdsi ditngut3fibPhascweari ngtt ool
according to claim2, wherein said cord-like structure is a knitted fabric
formed bexgioskdr toi thal antkhdét tihgt $erecad &nithd rngeanifigats unfiacte agd 4.
The cl eaning tool according to any one of clains 1 to 3 , wherein sizes of
sai d cordridilk@est NualkubE ata tediest @ 120N eereeasrangeiddiregandriynm or | ess

i n thickness.

Comparative Example 2
Splittable conjugate fiber filament similar to that of

Example 1 was knitted into an interlock structure using a circular
knitting machine (shuttle diameter about 110 cm, 40 gauge) so as
to make a grey fabric (wale 60, course 60) that was then opened.
The grey fabric was immersed in a processing solution under the
conditions described below and left to stand still to undergo
denier reduction prdcess, followed by washing in warm water of
80°C, dehydration and drying.
[Conditions of denier reduction]

Processing liquid:

Benzyl alcohol 25%
Nonionic emulsifier 2%
Water 73%
Temperature: 25°C
Duration: 5 minutes

The knitted fabric after processing showed shrunk stitches



5. The cl eaning 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 | ongitudinal
direction of the cord-like structure.
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in the denier reduction process was 12% and fineness of single

polyester fiber was about 1.2 decitex. 1In this cord-like knitting,
too, the ends of cut fibers were not exposed to the outside that
served as the cleaning surface and inclined line of stitches
(loop) were arranged regularly.

The samples obtained in the Examples and Comparative
Examples as described above were tested to determine the cleaning

performance and dust generating characteristic. Total surface
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[Cleaning performance]

Vaseline spread into a thin f£film on a glass sheet was wiped

off lightly with the sample knitted fabric. Result of vaseline

removal was rated in three ranks of ©, O and X based on visual

inspection in the order of lowering the degree of vaseline removal.

Presence of scratch on the glass surface after wiping was

determined by visual inspection.

[Dust generating characteristic]

Dust generation from each sample was measured according to

thetumblingnmthod:U1compliance11)IES-RP-CC-003-87-Tstandard

by means of a light scattering particle counter (model C1-500

manufactured by Climet). Average number of particulates

observed was calculated from three measurements on each sample.

[Total surface area and apparent density]

[Equation 1]

S X (D/d4)
\

Total surface area =

cn(l)

D/10000
Apparent density = / v *t(2)
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, » dEgk=

CF 109 () -

10%&! () -

Finenait sing W
fiber (dtex)

0.16 0.16 0.1e 0.16 0.16

Stitch angle 0 30 25 25 10 38

Cleaning o ® ®) O ®

performance
Scratch on wiped
surface

Duct generation
(Mean count)
Total surface area
(m*/1 m)
Apparent
(g/m%)

None None None None None

1.2 1.1 1.7 1.3 1.2

-708,790 376,590 329,600 536,280 160,710

density

503,980 267,860 239,940 378,550 113,100

[Table 2]

Comparative
Example 1

Comparative
Example 2

Comparative
Example 3

Fineness of single
fiber (dtex)

1.9

0.13

1.2

Stitch angle 0

30

30

30

Cleaning
pexrformance

X

©

X

Scratch on wiped
surface

None

Observed

None

Duct generation
(Mean count)

1.5

20

Total surface area
(m*/1 m?®)

132,480

421,200

34,700

Apparent
(g/m*)

density

609,908

325,000

99,260
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