D0052 VPO1- PCT-US CLEANER Background Field of the
I nvention [0001] The present invention relates to a
cl eaner for cleaning an inside wall surface defining

DoosZVARBPYT® porti on of an object to be cleaned, exanples

of which include nechaniCEANERONeNts, and vari ous
ki nds of equi prent and products. Description of

Rel ated Art [0002] Various types of cleaners that are
~used to clean the inside_wall surface defining a
general | y-cylindrical hoPRekgydMmd on forned in various
machi ne conponents, and various kinds of equi pnent
and products have beepbl 8P¥Eﬂhbgﬂﬂ&1y known. The
maj or type of exanples Of "such cleaners is a type
that has a brush portion and uses this brush portion

[0001] cl eaMhehwebast ideentidtl lelstes iaacleatfe ot dleahingsdn inside wall

portion of this conventional type of cleaner is used

to %hﬁ@@e HBEning HSIIde?E?ﬂLéﬁé;ﬁob'bbﬁtotBé7§le9f1e§,r%’%&hﬂpies of

bristles constituting ortion cone In

con | t | NS f E 1 h I .

por vt MebieiiBeheoarsdfhondth AR yiipls KplR " Bhiupment and
cleaner to nove it back and forth relative to the

axi RO Rction of the hollow portion, it is necessary

to rotate the cleaner relative to the inside wall

surface, or to rotate the rel evant nachi ne conmponent

or simlar relative_to the brush portion. Al so, the

~above- described poPesctptemet Reigjecise scrat ches on

the inside wall surface. [0003] Moreover, there is a

0G5 VA Y 5 oSBT Rl i surtace

cut tdieﬂﬁingeaagéngrgﬂy-%ﬁn@ ric%all Egﬁgv% p\c/)?t?olr{ ocr:r-lr-f Hsln various machine
components, and various Kinds of equipment and products have been
conventionally known. The major type of examples of such cleanersis a
type that has a brush portion and uses this brush portion to clean the inside
wall surface. When the brush portion of this conventional type of cleaner is
used to clean fhe inside wall surface, the tips of brush bristles constituting
the brush portion come into contact with the inside wall surface of the hollow
portion. Consequently, in addition to operating the cleaner fo move it back
~and forth relative to the axial direction of the hollow portion, it is necessary to
rotate the cleaner relative to the inside wall surface, or to rotate the relevant

machine component or similar relative to the brush portion. Also, the above-

described point-contact may cause scratches on the inside wall surface.

- [0003] Moreover, there is a type of pipe cleaner for removing dirt in a pipeline,

that can move within the pipeline, functions as a cutting head, and has a
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propul sion el enment including pivot joints between
i ndi vi dual conponents. Such a pipe cleaner is
eﬂ:uig ed with a plurality of collars, which are
Doosz Ydkpditdent from each other, for renoving dirt in a
pi peropdsibn edemént incxdimppiwot jpajiabebreedtainaitidual components.
Application (Laid-Open) Publication No. S60- 34782).
- [ 00&#kchA [§?e dledndrii@ ebLippledi vt 8 9l afeolhRANich are
conposed of a vibration body, a brush attached around

the iﬁb’ﬂdeﬂﬁ@ﬁf’fr@inﬁéﬁ Hfthgf,?ﬁfe fév}p@\gggmrﬁng% g@enﬁggggé, for

for "causi ng vi Ion to 1 on een

o eonrPi amogse R RwRale s i daiiERiR Rlo. seo-
alternately arranged brush nenbers, which are '

i mpi24ABéH " around the periphery of the vibration body,
and short-cylindrical spacers; and the vibrator gives

toogd o < Ml 3 AR PR ooy il vipgtion bocy,

exampl e, , Japanese Pat ent |icatjon . Laid-(pe .
(Ko rbrispaBRERad Aootrith e priihens Shine VgD Hashe aar a vibrator
t he pi pe cl eaner disclosed in Japanese Patent )
Applferceausdg vipration todbe)viratien bady.dras\ecersiirosluzgd. This

not configured so that the respective collars can be

r eacylimypdl-osidsbdage dieanthiscanfigatdteso thd{tbe brisshnise

each collar is provided independently, the collars

can %Bh'lp%%@ﬂ'fﬁﬂﬁ @ﬂterr%?!élb =143 edSstuth derhbés, Wct?ﬁ@%lanted
for exanple, their elastic force or hardness,

dep [ [ el ' - Qi .

oi parotPtrhodiihel 8FRicElinfach My 2 RO llipbfcaltpacers; and
di apeter of a.pipe that ,can | eaned b hj i pe

cl o oy Son BB rafiEh i 838 Brush Teer et e brish
cleaner is wused to clean a pipe with a specified

di amgrepersyieanihg cylinskical ipsidsl wufase (seaniebexaaipletJapanese
the |l evel of pressure (force) applied against the ,

i nsiPddent2Application daal-Opesi (Kekai) Fubiieatia NohElObe2333164).
portion of the pipe, and it is difficult to 2

[0005] However, the pipe cleaner disclosed in Japanese Patent Application
(Laid-Open) Publication No. S60-34782 is not configured so that the
respective collars can be rearranged or exchanged with each other. Also,
since each collar is provided independently, the collars cannot complement
each other so that they 'may change, for example, their elastic force or
hardness, depending on the diameter of a pipe or how dirty the pipe is.
Therefore, the allowable range of the inside diameter of a pipe that can be
cleaned by this pipe cleaner is narrow, and the fact is that the pipe cleaner is
used to clean a pipe with a specified diameter. Moreover, the pipe cleaner
cannot adjust the level of pressure (force) applied against the inside wall
surface (inside surface) of the hollow portion of the pipe, and it is difficult to
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D0052 VPO1- PCT-US clean the inside wall surface by
adj usting the level of force and applying optinum

5005 or1c§ Tdependl ng on how dirty the inside wall surface
TENRTES, pluralities of notches that extend fromthe
centcimandhetihsgde avadlbsurfaze hysadjustnglthe levef afdercer and applying
formed in each collar. [0006] Simlarly, regarding the

cyl bﬁﬂﬁiiﬁlﬁlforbé%e%%n&iﬁbf(ﬂ?ﬁmﬁ'w&fe isRie! Wakduifice is. Also,
Japanese Pat ent plication Laid-Open (Kokai)

Pub

P PR tahEo T 8 s RSy et o f outsice
and _ t.he spa@ annocﬁ,' b(?l repl aced with each other or
reaﬂ"gﬂ@%&e 'é's‘?ﬂ O"A[‘ke in the case of Japanese

Pat ent Application Laid-Open (Kokai) Publication No.

[Ood?_éiod347%2mlléﬂ\? reyhidisy tl{@éy!inﬂﬁbﬁlﬂn&dbf%dé' tﬁé‘é‘ﬁér d|§closed in

use clean a“pipe with a specified dianeter,

can Dgé?ﬁ%& ﬁgte[‘rﬁ %c#rpeﬁgg*lor? Latd%ﬁéﬁ :f#(8ké ?’rg%'ﬁ%at?qqﬁh'cepl%& 03454,

again e Cy nsi-ders Bea
0, cl ea he c

our Tk BrUSRe e bers (RRERISH Siotaa bt PralinaBovREbBioN Body and

addition to- operat| ng the cylindrical-inside- surface

cl ethrespacerpwasnpt be seMacedwitbraachraiher prearmnged. As a result,
axial direction of the «cylindrical inside surface

( holik@in ther ¢asengf Japanese Ratenthipplicatior Laid Opeinv& okai)

the cylindrical inside surface, or to rotate the

rel mnéaﬁmmbnsegmzeme %lndﬁbattihgrdetﬁirﬁédevaeé@ertiQ @ised to
brush portion. Summary he present invention

was ey ?SFE)e' With agébtecﬁ dtJ]?m%'té HHB%%HHSfad;ﬂ&P&%HQ@Q of

above. I'sS an hvent
an an.i.nsi

cleaner th

et PISRIS Chess) ApreR i 4 v ciEabiaStibesface. (Sjnoe the

di stance between the center of the hollow portion to

t he brysd) pemiars arg ysed de cleani the cylindrical iiside pudace, Hkis

| evel of pressure (force) applied against 3
necessary as described above, in addition to operating the cylindrical-inside-
surface cleaner to move it back and forth relative fo the axial direction of the
cylindrical inside surface (hollow portion), to rotate the cleaner relative to the
cylindrical inside surface, or to rotate the relevant machine component or

similar relative to the brush portion.

Summary
{0007] The present invention was devised in light of the circumstances
described above. 1t is an object of the invention to provide a cleaner that
can clean an inside wall surface defining a hollow portion to be cleaned even

if the distance between the center of the hollow portion to the inside wall

surface varies; that can adjust the level of pressure (force) applied against



D0052 VPO -PCT-US the inside wall surface; and that
can clean the inside wall surface by applying optinmm
boosFE S SN, & (force), depending on how dirty the inside
P1PC88r face is, and si nply by noving the cleaner in
a bHukinside wall sbrfaoa",eamh’mat dan efarctherinsideiwal swofaddechy
hol | ow portion. [0008] In order to achieve the

abo‘éﬁgﬁ@‘ﬁ%ﬁbpﬁmdnpbde%%re @or@b?&ﬂﬁ)’enﬁﬂfg 6h B3W difty tidinside wall

i nsid surface def|n| ng a hollow portion is

PLSéHﬁ,ﬁgﬁ%aﬁg‘ﬁéﬁgM@é RuiRFBE eSferl % PAGSEM forth movement

I ncl u
t ached around the out si de
sur%ggg P‘Et‘l @ t?‘?ahoﬁlﬂ@’ P¥H88ni ng portion incl udes:
a plurality of cleaning nenbers, each of which is
jooogjde of IﬁBrd%rQétdcﬁiéthﬁé'a%bvefb%%cﬁ?é@bﬁjﬂctdé &&BhEF for cleaning

than the dianeter of an opening of the hol

e S Ry o

and has a er dla t er than me an
opeAPARC T IR reRat S SETPD, Wherelnis AEPBRR ndluses: 3 Shaft; and a
cl eani ng nenbers and the hol di ng menber can be

r eafleangitpetien atashad agovnd meeg@tﬁmt sigfaceefthashatthethe
to the shaft. [0009] Wth the cleaner having the '
abocleadérrpotied ndodées a plurality of bleanirigamenbersesdotr of which is
and the hol di ng nenbers, which constitute the cleaning

por hiRfe omﬂeta%uéﬂaatéﬁargﬁds@nargeem|aﬁéfér%éﬁtm.ameter of an
ot her when they are attached to the shaf

res pémngébfalﬁg 'h%fl@\ﬁ%bdm ed’nogtnalisﬁé %gﬂhﬂtgoﬁ?g;‘?rﬁgﬁr oﬁ'@ﬂie surface;

hol ers can trar

t t I nb
one RO Lol TR ETbR: 23R s e elgon e Tepars AR Bapa smaller
of three cl eani ng nenbers and one hol di ng nenber can
be diareeler than iheliamersy @famopenina of Hleheliaw parisneAnd wherein

and three holding nenbers can be placed. 4
the cleaning members and the holding member can be rearranged and

replaced with each other when attached to the shaft.

[0009] With the cleaner having the above-described configuration, the

cleaning members and the holding members, which constitute the cleaning
~ portion, can be rearranged and fepiaced with each other when they are

-attached to the shaft. As a result, an arbitrary number of cleaning members
and holding members can be placed in arbitrary. order; for example,
repeating sets of one cleaning member and one holding member can be
placed, or repeating sets of three cleaning members and one holding
member can be placed, or repeating sets of one cleaning member and three

holding members can be placed.



D0052 VPO1-PCT-US [0010] If the case where repeating
sets of one cleaning nenber and one hol di ng nenber

00059{/& p&a\%ed is conpared with the case where repeating

t hree cl eani ng nenbers and one hol di ng nmenber

[Oﬁ‘bﬂ]e pl adtthe case Wheneaiepesting setssaflare dleamingongmiber and one

| ength of one set of cleaning nenbers in a back-

and-+Holdihg nembeeate plated id esmpatert witle tﬁé’céé@vdh@?é R¥¥eating sets
portion. Since the cleaning nmenbers are made of an

el ag *tﬁ‘fe%lé‘ér‘nﬂ% mér‘ﬁ J\cf Bak ﬁoﬁfg{fg H?eml?%fd?’é C;{lgced, the latter

menber(s) int bac ort nment

mons %?3‘*?%“'@4&%@%%%@?@% o % reLSF b AoBremoPt i & ack-

and a | engthwi se directjon, and the pressure (force)
applang o AnavemeRtdireadiondelaiive tedhe E@H%ﬂooﬂw heincgvhe
portion becomes stronger. As a result, the |evel of

pr eSiaaning fanckgrsaupimade afjan etasticheatenial, dftheviahgth of the
surface of the hollow portion can be adjusted by

sel etdanhyy tieenised(datthe back-andTostamdament difsttion is increased, it
cl eani ng nmenbers and the hol di ng nmenbers. Therefore,

t he pal8RRRAdIgRI $bORB (ﬁeemlﬁg rﬁéﬁl@rsoc% d&%gg@%@? %hﬁgé‘ in a

sizes. [0011] Furthernore i nce eac

has Lamet er f an_ o

of O %{#%i;ﬁ%%ﬁ'?h@ﬁ kGt b 68e g idtce
outsid urfac the side face of the cleaning nenber
cow@?pﬁ?j sga@éﬁ thecinsider wall pariace phibehallovspertigpdespmes

the hollow portion in its circunferenti al di rection

(al sligngee Angiresultihedevel of pressune (foove)mpplied @gainkt the inside
result, the inside wall surface can be cleaned with

cer tnmllrﬁwfa&emﬂthe pllow\gorort ban bel RHudted byadedingthelallocation
and forth relative to the hollow portion w thout

rot ?éﬂrﬂ?gerh@ﬁt)@fﬁ?é‘b%ﬁnw thieRiber€ bk e hb!ﬂ]ﬁé‘;ﬁhérﬂﬁér@e

ace of the holl 6w portion.

3?2%?8?*‘@% el cRlG e ?%’ﬁ%ﬁ%ﬁ%ﬁ“ﬁé‘ i fortppsizes.

hol di ng menber does not contact the inside wall

[0081]r f ace FotthehaohsIsiros east tleaniagdnembel BB ANaffRBameter than

bet ween t he
~ the diameter of an opening of the hollow portion and has a continuous

annular outside surface, the side face of the cleaning member comes into
contact with the inside wall surface of the hollow portion in its circumferential
direction (along the inside surface of the hollow portion). As a result, the
inside wall surface can be cleaned with certainty simply by moving the |
cleaning portion back and forth relative 'to the hollow portion without rotating
the cleaning portion relative to the inside wall surface of the holiow portion.
Since each holding member has a smaller diameter than the diameter of the
opening of the hollow portion, the holding member does not contact the

inside wall surface of the hollow portion and can form a space between the -



5 D0052 VPO1l- PCT-US adj acent cleaning nenbers and the
i nside wall surface of the hollow portion. As a
result, it is possible toretain, in this space,

PO EEt St enbved by the cl eaning nenbers fromthe

I nsiadjaceat tleaniriganentfers bed e imsidewallisanface of the hollow portion.
Consequently, the renoved objects retained in this

© spapg £ Asureiteapbhdibledosehiat 9R dhidWoalk, éﬁ]@cﬂ%@?l‘rﬁyeed by the

portion by pulling the cleaning portion dut o

hol j i e sect | .
enasSAnRE iebers HEId K PhTs U acdef MO REbaiion

- the_case where an envel ope. of a, cross-section of the
ol e GBRegUent; 488 rBfse S Phir i fassheR dufils spate Sande easiy
back-and-forth direction of the cleaner is circular,

_i . edischipeged ewieofdhe helewinortign by otiling the pleandng eprtion out of the
cases where the envelope of the cross-section of the

cl ehobowiporibdn.a general |l y-triangul ar shape forned by

a curved line, a generally-quadrangul ar shape forned

a curved |ine, a generally-pol ygonal shape forned

[Oﬂﬁ’j a cuffed mtﬁhsé,a asecgeﬂ@rsmpﬁ- f@fea%gapaeg@ﬁa}gethm inNention
three curved vertexes, a generally- quadrangul ar shape

wi t indusies ibercase whereaneenvalopa ofjamsess-tgctinnl gigbealeaner as
shape with nore than four curved vertexes. [0013] Wth

t hetakepagaterally pegiendidutariynie thedsektandforitt diesctiohlt the cleaner
cl eaning nenbers and the hol di ng nenbers can be

r eafd @RSt #ad wm&%ﬁ@epéﬂnbth ir?ealmﬁangélhshd%?é} AcedhiRde the

to the shaft. As a result, evel of pressure

(fo [ i NSk | nsj %@ I '5; of

hol PORISBRRr 85 AR ioh e thdBleBlel B ot oy Hartdlior

al l ocation (ajrangenen of the cleani menber s nd

£ heShar FgILAD Bt b o e Pl AP TR pedRimed by a

a w de range of hollow portion sizes. Also, since

eachupeddinen g ganesally-pelygenalahgee foanadbye cunvad linkea

di aneter of the opening of the hollow portion and has

a generally-triangular shape with three curved vertexes, a generally-
quadrangular shape with four curved vertexes, or a generally-polygonal

shape with more than four curved vertexes.

[0013] With the cleaner according to the present invention, the cleaning

- mémbers and the holding members can be rearranged and replaced with
each other when attached to the shaft. As a result, the level of pressure
(force) applied against the inside wall srurface of the hollow portion can be
adjusted by selecting the allocation (arrangement) of the cleaning members
and the holding members. Therefore, the cleaner can clean a wide range of

hollowr portion sizes. Also, since each cleaning member has a larger
diameter than the diameter of the opening of the hollow portion and has a

continuous annular outside surface, the side face of the cleaning member

6



conti nuous annul ar outside surface, the side face of

the cl eani ng nmenber 6 D0052 VPO1-PCT-US cones into

con t with the inside wall surface of the hollow
DOO”p‘%Pi’%grﬁ’Si nits circunferential direction. As a

r esgbmestintd cordactewiitaiie msideawell sarfateotihedrdidw portion in its

certainty sinply by noving the cleaning portion back

and cfretimbereatiaitdiletioh 0 Ashe réwlid, ave Pridd Wall Bhifaes tan be cleaned
rotating the cleaning portion relative to the inside

L _ ¢ . . . _
of Vibtgriiiy Simblyy ol ' cieding Bol it CRACAT I riMrelative
© he T HsCHoifoh Rofior o fiERiRoRfg bosihg §578R BRatle%h the
cross-sectional view of the cleaner shown in Fig. 1 as

t akdipideywal gurfage of the hollgwperijonsig. 3 is a
cross-sectional view of the cleaner shown in Fig. 1 as

taken along line II1-111. [0017] Fig. 4 is an
expl oded perspegd,: 4 t I hown in Fig.
1. [0018] Fig. '?ﬁbg#cr §é9§£§P§gﬁ%ﬁﬁbP§M/of part of

a tool holder having a hollow portion to be cleaned
[00134] t he ¢liganisra padigrsdictignaicsidd vievweoba dleaeet acCO@IRY to an
Fig. 6 is a cross-sectional view show ng the state
whegtBdiRmeheanN@e pras&ifidstignd thi s enbodi ment is
inserted into the hollow portion of the tool holder
shown in Fig. 5. [0020] Fig. 7 is a partly sectional
[0018]ew of Fihe islaaness-ssistonali viewiaj the cleaner skowatn fig.tihas taken
state where cl eani ng nenbers and hol di ng nenbers of
t he alaHgelineeli-llhave been rearranged. 7 D0052 VPQOL- PCT- US

[0016] Fig. 3 is a cross-sectional view of the cleaner shown in Fig. 1 as taken
along line l1I-1I1.

[0017] Fig. 4 is an exploded perspective view of the cleaner shown in Fig. 1.

[0018] Fig. 5 is a cross-sectional view of part of a tool holder having a holiow

portion to be cleaned by the cleaner according to this embodiment.

[0019] Fig. 6 is a cross-sectional view showing the state where the cleaner
‘according to this embodiment is inserted into the hollow portion of the too!-

holder shown in Fig. 5.

[0020] Fig. 7 is a partly sectional view of the cleaner shown in Fig. 1,
illustrating the state where cleaning members and holding members of the

cleaner have been rearranged.



[0021] Fig. 8 is a partly sectional view of the
cl eaner shown in Fig. 1, illustrating the state where
] ni ng nenbers and the hol ding nenbers of the
Doosé%géﬁ(l{ﬁghave_ been rearranged. [0022] Fig. 9 is a
[0024]0ss- sddg.ibisaa paitinwsestiopal tiewfof dhe cleaner shownrinliFigy 1,0
anot her enbodi nent of the invention. [0023] Fig. 10

i s dlustrating ties iea alhevé ee tleanRigt membrers kAAMBE holding members
according to another enbodi nent of the invention.

Det @ hikdlcigaRer hald BQeﬁ?eéDrgﬁ%ééied Enbodi ment s [ 0024] A

cl eaner according to pre enbodi nents of the
invention will be described belowwth reference to

[0022]e at t &t eDisca awssgctibhal Vewadipaendfsa cldaner abextding to another
bel ow are for the purpose of describing this

I NVemtbotimeBubf thadnvémtiegntion is not limted only to
t hose enbodi ments. Accordingly, this invention can be

utilized in various ways unless those utilizations
[0028part Fig.olf isteecrpisstsestionaleviewné pariof.a ¢loens) agiayding to

is a partly sectional side view of a cleaner according

t o anotterremchodimiendbf thecinpestiamt i nvention. Fig. 2 is

a cross-sectional view of the cleaner shown in Fig. 1

as taken along line Il-11. Fig. 3 is a cross-sectiona

view of th l.eaper sho i ig. 1 aken al ong
line 111-1 5??-‘“%&;59%'8%!3 044%:5&?%881%9&’9988?!1% Vi ew
of the cleaner shown in Fig. 1. Fig. 5is a cross-

' ctional ~ Ml f I ' : ;
[Doﬁl I Iow %\ocr;'%é?ﬁ%Y %)Coggih@ltg rﬁ%fgh%gyerﬁﬁé&ﬁee@%ét ﬂ%cigg?%tl‘%ngwm be
' s-sectional Vi ew

to .S..e i ig. 6.Js.a.cro .

thotPRerLBep IRy riefngdoind AEEREH EERNGS" T4 fifodiments

enbadi nment Ls inserted into the holl ow portion of the

t ooHeggliked balpwipre far thegpurposeicy desqribigg dhig inyantieay butthe

sectional views of the cleaner shown in Fig. 1,

i |1 invendionigngt IDoded onlyde-theTe eibodiments. Accordingly, this
invention can be utilized in various ways unless those utilizations depart

from the gist of the invention.

[0025] Fig. 1 is a partly sectional side view of a cleaner according to an
embodiment of the present invention. Fig. 2 is a cross-sectional view of the
cleaner shown in Fig. 1 as taken along line III-II. Fig. 3 is a cross-sectional
view of fhe cleaner shown in Fig. 1 as taken alohg line Hi-I1l. Fig. 4 is an
exploded perspective view of the cleaner shown in Fig. 1. Fig. 5 is a cross-
sectional view of part of a tool holder having a hollow portion to be cleaned
by the cleaner according to this embodiment. Fig. 6 is a cross-sectional view
showing the state where the cleaner according to this embodiment is
inserted into the hollow portion of the tool holder shown in Fig. 5. Figs. 7
and 8 are partly sectional views of the cleaner shown in Fig. 1, illustrating
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the state where cl eani ng nenbers and hol di ng nenbers
of the cleaner are rearranged. In Fig. 4, sone of the
cl eani g menbers and hol di ng nenbers provided on the
DO MR EHare onitted for ease of conprehension. [0026]
I n tha statsnwhédreneleaningmaemibaes ahd thoiindg esmbers ofttke elemner are

cleaning portion is located - is referred to as the
"t ORsRitthgelddan’ 'Fl%m |s%ntlé‘ Bf ﬂ{er@éaﬁlhg%%bbfhean& hBRIeY nfembers
vvhereagrlpto d by a user i's located - is

eaner accor
enbodi ment of the invention includes a cylindrical
[OOZ‘BEaf t 1fh thiglemboldmaentnoneaidd onthatleaidraciiestear cieading portion
e. outside surface of the shaft 10. [0028] A

cl e%ﬂb&&eﬂew%ﬁr@ﬂ%ﬁsﬂ?epﬂf éﬁcﬁ‘ s&iﬁ: f\RhildTHEbthBE sideSof the

cleaning portion 20 is e top-end side of

0SB g P et D s o

cl eani ng nbers-nounting portion 11 is of a
cyl ‘laqﬂﬁe“’é%ém@ Rape having a smaller diameter than that
of the base-end side of the shaft 10. A stepped

00 et g TS PE RIS 167618 GG T pRERRET S SR mbodiment o

W e etgf PR faoi ﬂ%ﬁh@b%ﬁi’ Zﬁhﬁaéscegﬁﬂg portion 20
(descrl bed |l ater in deta fornmed at the top end
of efachadarqurg-the r%’é%'@e ﬁﬁdﬂ@? Rithsoshatbh0.01. [ 0029]

The cl eaning portion 20 is corrposed of a plurality of

e i bt & 45 e A Bk abeur

oo AP i v

 BRHERAT 5 Bymsd at MeoranagR- cﬁaﬁ% shat T, %ﬁw'g%'a grip 13 to be
approxi mately central area has a er dianmete )
( D3bgldtam usheisdPemed on the tmedﬁmﬂﬁg O%@)e §lﬂafa10- The cleaning-

cylindrical hollow portion 101 forned in a tool
hol ohemb€8-Meering gortiob 1dnid b, cydindrical shape having a smaller

diameter than that of thebase-end side of the shaft 10. A stepped portion
14 formed by the difference between these diameters locks the base-end
side of the cleaning portion 20. Also, an external thread 12 that engages
with an internal thread 16 formed at a nut 15 (describedl later in detail) is

formed at the top end of the cleaning-members-mounting portion 11.

[0029] The cleaning portion 20 is composed of a plurality of cleaning members

30 and a plurality of holding members 40 for holding the cleaning members
30. Each cleaning member 30 is made of an elastic material; has a
generally-cylindrical through-hole 31 in its approximately central area; has a
larger diameter (D30} than the diameter of an opening (d) of a cylindrical

~ hollow portion 101 formed in a tool holder 100 (see Figs. 5 and 6); and is
: 9



D0052 VPO1-PCT-US hol |l ow and of a generally-disk-1Iike
shape having a continuous annular outside surface. In
5 otihoer words, the outline of a cross-section of this
00% e éﬁ?TnLQS msnber 30 (the shape defined by the periphery
of tHudlowl &ehohg generdligrdiSid)ikeshapd Baviggrecattinuous annular
perpendicularly to the direction of back-and- forth

oV eREite Gurfabe. oh 8aR1wdrds eih@:tcbdtﬁné 6f & Bﬁ)é%oéécﬁft\ln of this
portlon 101 (the direction along which the cleaning

adJ acent é)o eac%'hg? K&ere;jéh%ge a%’?’ éﬁglﬁﬁgg‘r’féuf %dcleamng

shape o icul ar diameter (D3 ter
the rebeEA0RaF LD §enerafidPatiepticiiitbribe i diaf oppack and-
t he cl eani ng- menber s-nmounting portion 11 of the shaft

10, feghimerenpent of the glaanerdrslatiyerte the hatloweortiah 181 (the

can be nade to pass through the through-holes 31 of ~

t he diteetion adprewhiehsh8 @ledrémg tremicdrs 8 agd theehbldirgy B@mbers 40
are attached to the shaft 10. Incidentally, the

cl eadie isp dgeﬂwééc&ﬁ t@eachifePls bed gehévraw 'cfrcular shape of a
errbodl rrent [0030] On the ot her hand, each ng

cyI i ndr| cal tﬁ%gﬁr@ P)gl e 49 in | é@&&ﬁ’@ﬁm@'ﬁ 31 is generally
i 108 &A% thath ik SERpimg-mPhTHRES- TR Al 13147 e shat

portlon 101 forned . in the tooI hol der 100 (see Figs. 5
and 10550 thaldhesleaningrmembetss mgugting partion. Hl san bersade to pass
shape having a continuous annular outside surface. In
ot hdhrowghdbe thieaigbthdlés 81 aff the cleasngseetribens 80 whersthe cleaning
hol di ng nmenber 40 (the shape defined by the periphery

of trhembetgiBhare sraitsd #hcashdfek®nirgRReHAllY, Yhe cleanlng
perpendicularly to the direction of back- and- forth

oV fiBibef 30 AR fRRG el if fidktddifehi’e hol T ow

portion 101 Is of a generally circular shape of a
particul ar dianeter (D40). As a result, the outline
[0030] t he Q@ tHhengtheehbed, dfch bolgjhmmeMb)erS!iOrik Inagidé of & thatrd
of the cleaning menber 30 and is unifornly reduced in
si Zen4tBA8l; haB40dylirdrie NS Rfh-h8led¥ein its approximately central area;
has a smaller diameter (D4o) than the diameter of the opening (d) of the
cylindrical hollow portion 101 formed in the tool holder 100 (see Figs. 5 and
6); and is hollow and of a generally-disk-like shape having a continuous
annular outside surface. In other words, the outline of a cross-section of this
holding member 40 (the shape defined by the periphery of the holding
. member 40) as taken generally perpendicularly to the direction of back-and-
. forth movement of the cleaner 1 relative to the hollow portion 101 is of a
generally circular shape of a particular diameter (D4g). As a result, the

outline of the holding member 40 is generally similar to that of the cleaning

member 30 and is uniformly reduced in size (D3 > D4o) as compared to the

10



10 DO052 VPO1- PCT- US cl eani ng mermber 30. The di aneter

of the through-hole 41 is generally the sane as that

of the cl eani ng- nenbers-nmounting portion 11 of the
Dmm%ﬁﬁ??”i@ (i.e., the dianeter of the through-hole 41

I S CclantamensbdrB0. Dhe tinétar ofite-thisugh-Bale, 4 B3 déridrally the
t he cleaning nenbers mounti ng portion 11 can be nmde

to sQﬁr%Saé BRa ghidard Brouhting drﬁ@nhqld?'tﬁ‘&shaﬂm
T dhtne DRafitGOM gn

manbers 40 ng nmenbers 40 are attached

the (o @*?ﬁéd&ﬁ%eﬁ% Qe dheoldP I ATIP o AR R R B fhe fprovan-

wi t en attached to the ¢l ean

menbele Mo Sht &J%%ﬂgﬂerabe&sheogﬂarﬁs PRUIOAL! gan be made fo
exanpl e speC| f| cal ly shown in Fig. 4, the
cl eansa threvghéhe throughihalpspét of the haldivg mambsha #0 vifen the

is made to pass through the through-holes 41 of two

hol dohiingraremibers4l) a@nattadhad tbdse shafl 19. de of t hese
two hol di ng nmenbers 40 is nade to cont act the stepped

Qrtion_l4 of the shaft 10. Next,
[00£1]ean| ndheerieniag membery0 pad ttheholﬂin@mmb@fé 40,an be
hol di ng nmenbers 40 placed thereon is nade to pass
t hr seayhandasl aid cepjacebivitb eachafthéi wher latiached torthebeleaning-
30 and nake the base-end side of these five cleaning

memhestb&@-monhteg pbhidnt PPokimd shaftel®@f Astdreestatple specifically
hol di ng members 40 which were placed on the

cl egRHRA 94 Sthe RN ﬁeﬁ%érb ‘?ﬂoﬂﬁ[@ﬁé%ﬁhgﬂa%f ethe shaft 10 is

Subsequent | hi's oper Ion 1s repeat

LFSE%”%%&&@&%%&%%@&S%? Lcﬁaé@g%ﬁ?infg rHEopfs.40, and
I [ [ 11 Al

ORLES SS%@BB i GEiMRsP AR RIRG STaRrS 4,6 TaPedndsEmot the
t he cleanlng nenbers nmounting portion 11 extending

out steppedeartien ddtofiioe batfl0. tNext) thetcleaningimembers-mounting
hol di ng nmenbers 40 is nade to engage with the nut 15,

so pbediont hewithebaitwg hokithg nserdbe@dD plaeehqhamg is made fo pass
menbers 40 placed on the
through the through-holes 31 of five cleaning members 30 and make the
base-end side of these five cleaning members 30 contact the top-end side of
the two holding members 40 which were placed on the cleaning-members-
mounting portion 11 earlier. Subsequently, this operation is repeated to
place repeating sets of two holding members 40 and five cleaning members
- 30 in contact with each other en the cleaning-members-mounting pertion 11.
After placing the last sef of two holding membkers 40, the top end of the
| cleaning-members-mounting portion 11 extending out of the through-holes of
the last set of two holding members 40 is made to engage with the nut 15,

so that the cleaning members 30 and the holding members 40 placed on the

cleaning-members-mounting portion 11 are clamped and secured by the

11



cl eani ng- menber s-nmounti ng portion 11 are clanped and

secured by the 11 D0052 VPO1l- PCT-US stepped portion 14

of the shaft 10 and the base-end face of the nut 15,
DODS%‘HD@} BHyobt ai ni ng the cl eaner shown in Fig. 1 (the

nunstappeld pértickdd oftheahafid Onanbtheshaie-ead faceeof thedhut 15,
t he nunber of stacked hol ding nenbers is two). [0032]

Thi $héreBgtdtaifingSthe&lediterishdivntineig eﬂ%’ﬂe filirhbeP bf §l‘a§ked

cleaning portion 20 in 1its back-anhd-forth novenent

SRR A P B P mervor

por on 101 (described later in detail). Also, a
gro )18 is formed between the sets of cl eani ng
nenbers 30 sandwi chi ng one set of hol di ng nmenbers 40

O T 811 SRR P Sl e 20
ol IBHRAT AR ST Bfts'rf%*hé Foybyforton 1011s
cl eaned by this cleaner |ned cylindrical .
s BBoS e sarp £ das SoBilkuaongt kb RIENY Aartinatich described

(d) and a depth (1-1oo). The sectional shape of this
i nsiater indletagir Alsoea goooves 18 iionmedrimteeen the sets of cleaning
perpendi cularly to the back-and-forth novenent '

di r esdrhberso30 shrdwickinesnd séisof fldiaggrambald 46 betaudaof the
shape of dianeter (d). The (circular) outline of the

af oGETREhEQ REAVESF Y aisma%éfttﬁfthé%léa%@ h'fé?ﬁt'j'éﬁé 30 and that of the

expanded from (D30> d) I's generalTy simlar

t he of the inside wall surface 102
[OO?W%%R%S%eaner 1 is used to clean the inside

wal | surface 102 defining the hollow portion 101, the

[0033jer hagsoshowr th Figs 8hih paftcutaipirNboiRiw bbgtionc Grokthelool
into the hollow portion 101 and nove the cl eaning

&0{ ﬁg&i&rzﬁﬁeﬁﬁﬁ!&?g& ?5%@5@ d;k%ﬂr{g;‘é’fhﬁc&éﬁngﬁ by cylindrical inside
wall surface 102 having an opening diameter {d) and a depth (Lio). The
sectional shape of this inside walt surface 102 as taken generally

| perpendicularly to the back-and-forth movement direction of the cleaner 1 is
of a generally-circular shape of diameter (d). The (circular) outline of the

aforementioned cleaning member 30 is uniformly expanded from (D3> d)

and is generally similar to the sectional shape of the inside wall surface 102.

[0034] When this cleaner 1 is used to clean the inside wall surface 102
defining the hollow portion 101, the user has only fo insert the top end of the
cleaner 1 into the hollow portion 101 and move the cleaning portion 20
deeper into the hollow portion 101. Although the diameter (D3q) of each
cleaning member 30 is larger than the diameter of the opening (d) of the

hollow portion 101, the cleaning members 30 are pressed by the inside wall

12



cl eaning menber 30 is larger than the di aneter of the
opening (d) of the hollow portion 101, the cleaning
30 are pressed by the inside wall 12 D0052
0005{5%3@%5%‘?- US surface 102 and thereby el astically change
t hesurfabad@2lmridheehyf clastxally oblaageitbeit ghaps bacawsubt their
the cl eaning nenbers 30 nove deeper into the holl ow

por bledticP 1 Asvhidsaitbiendeaning Inembeant@eiovl ddegdinto the hollow
inside wall surface 102. Since the outline of each

hol di . QL ' . i 0
s BeRET yq'gﬁ“ﬁeo?%ﬁ5€*3e‘t°%§?%é‘i5%@@ Ll
30 d i.bed Ligr,,.th ' 40 .

ol T T QiR g Besi BPEines el o AR i eanng

menbers 30 can apply uniformpressure to the inside

wal meynberscdd ispzengralhhsintiiae e Hiatof egeh iclapsing BrenekrrB0 as

cl eani ng menber 30. Also, since the sectional shape

of teeciibed darlieslthe dotding earoBeissdQeare hald the deariihggmembers
to the outline of each cl eaning nmenber 30 as descri bed

abogg,sd that trentleagingMhesberalod cﬁhraf;%mﬁuﬁiﬁﬂ"nf BREMRSto the inside
uni form pressure (pressing force) romthe cl eaning

oS e Rl S ARRIR] of 5B R Fl boer 20
o 0 s SR e S (8 04 g8 B3

grooves 18 results in sgaces_being f ormed bet ween t he

i nsFPiRlagde the gutlinesf sash gippning maraben 3¢ ap sescikedabove, the
However, since each cleaning nenber 30 has a
conehtitgoinsiderwall aurface $02 eecaivésigrifers pessurcguiessiby farce)
and this outside surface cones into close contact with

t hefronsttdeclsahing reembere30.0Asiarddult, g duafher £oah alean the
direction without |eaving any space between the

out fisiife Wallfstirdcef obRGatHd 8 \nsq- fEas3dn@8dn t he

i nsi de wal | su? ace 102, ﬁge]i gﬁ e V\a/a ﬁnsur?ace 102
can be cleaned with certainty sinply by noving he

[0038] eaner Hfithbatdaramgl podiont20 iSheseargarits ths hollovapodiart )01, the
r enoved ,

existence of the grooves 18 results in spaces beihg formed between the

inside wall surface 102 and the cleaning portion 20. However, since each
cleaning member 30 has a continuous annular outside surface as described
above and this outside surface comes into close contact with the inside wall
“surface 102 in its circumferential direction without leaving any spacé

between the outside surface of the cleaning member 30 and the inside wall
surface 102, the inside wall surface 102 can be cleaned with certainty simply
by moving he cleaner 1 back and forth. The objects (such as dirt) removed
by the cleaning members 30 from the inside wall surface 102 are retained

(remain) in the grooves 18. Therefore, the removed objects retained in the

13



by the cl eaning nenbers 30 fromthe inside wall

surface 102 are retained (remain) in the grooves 18.

Therefore, the renoved objects retained in the 13
DOOSHEE5-ASOL- PCT- US grooves 18 can be easily di schar ged

out godovdsel hoam be gasily disthitdedyuipef the hollowhriibred0n hy pulling

portion 20 out of the hollow portion 101. [0036] The

cl eqd e@aﬁmgow&oﬁfioaaﬂ dfh!ﬁe h@h&bv%rﬁﬁw s 40 of the

cl eaner can be easily pulled out of the shaft 10 by

| ooseni n and r_ermwr;% the nut 15, so that the
[0038]eani nd’?\eeeleemtggsne érs B0 drul thaw@oidmgmembe% dénofoibe cleaner
rearranged or exchanged with each other. Therefore, if

t he 1i ¢l be easlly pulied batef tHeZshaft 00lby Isbdedting }andlréh’}bvmg the nut
and the pressure (force) appl i ed against the insid

wal 155 4biRae tHd 2laf @@rsrﬁ?'éﬁ@%etﬁkﬂdli'ﬁg%@eﬁﬂ)%rs 40 can be

only to rearrange the c eani ng nenbers 30

495 5 ey P ok e v

7 sh h | eaner 1 on '
P epsuitac 1080 oBly Diedityi R ARG thadreeradiore) BRRIEd against the

hol di ng menber 40 are arranged. In this case, the
cl ednsige) walrisisiace 302 eerds tf bemeducads thadepehaemllyyto rearrange
pl aced (the nunber of stacked cleaning nenbers 30 is

onel}he tleadirgomeirhers Galdnd theangdding mémbead@ sothatthe number of
easily than the case where sets of cleaning nenbers

30, cmwﬁemmg@mscbeo&a&ka&slscﬂe%eé@as%mﬁﬁa H8: 7 or Fig. 8.

are provided as shown in

~stacked cl eaning nembers 30 is flve) Consequent |y,
[003%fe pr & ut shqwpihegleappt 1 oo veltjeh nepeating sets oflenaeamldaning

surface 102 can be reduced as conpared to the case

showrerhbef3Q and oneMb¥@ihgfrm@mb8r 4Deits atiadget e an diis lcads, the
whi ch repeating sets of two cleaning nenbers 30 and

tmcl@énﬁi@&eﬂ%ﬂ?@@@ égcﬁb?vﬁl"&ﬁ@gﬁ@epé iy $ thé humber of
denn Pl RRbthe

is noredifficult for the cleaning ne

t \.’\Ds{:elc%a'c'ibgan'ﬁ%%%rrﬁbérg 30 is one), tend to elastically change their shape

more easily than the case where sets of cleaning members 30, each set
composed of five cleaning members 30, are provided as shown in Fig. 1 (the
number of stacked cleaning members 30 is five). Consequently, the
pressure (force) applied against the inside wall surface 102 can be reduced

as compared to the case shown in Fig. 1.

[0038] Fig. 8 shows the cleaner 1 on which repeating sets of two cleaning
members 30 and two hblding members 40 are arranged. In this case, it is
mo‘re difficult for the cleaning members 30 where two cleaning members 30
constitute one set (the number of stacked cleaning members 30 is two as
éhown in Fig. 8), to elastically change their shape than the cleaning

members 30, each of which is independently placed (see Fig. 7).

14



constitute one set (the nunmber of stacked cl eaning

menbers 30 is two as shown in Fig. 8), to elastically

change their shape than the cleani ng nenbers 30, each
POSHFOWM'ER is i ndependently placed (see Fig. 7). 14
DO0E2nyEGe Ry thdSp fmssies) (fordd) applibe agaimst threcingiderwal) surface
applied against the inside wall surface 102 can be

i ncneaged ORBAIRGd D ripsredasehs BAYE showhiig Fig - 7. AARe, the
the cleaning nenbers 30 in the case where two

cl eapi ; ' ' :

Fi goRghMGRERSTs 0 1702 Frle Wherdlio Efantly TRMIL30 consitute
easi |y than the ca re fiv | eani,ng nmembers 30
conohb et 8° shvodf Ha ¥ 3h6ae Phsiegl ihaiPRr shape mere
pressure (force) applied against the inside wall

sur fasy thep tbe rase whargdve deaninggnebenssQ pengiyle one set as
shown in Fig. 1. [0039] If the pressure (force)
appkhedgnag&ist Therefore the preisbussuférackapplied agaidst the inside
be increased nore than the case shown in Fig. 1, the

cl equaillR@irfate MoYr carbhe MBYudR & asmPalad foakeraiseRWMRITIg. 1.
five cleaning nmenbers 30 constituting one set. [0040]

_ As descri bed above, the | evel of pressure (force)

[003%]pl i ed!fdbaipressure dforeelsappliedagaing) thensidewall surigee 102
adj usted by adjusting the nunber of cleaning nenbers
30 aeddétd He creasdd nordQhars &k case shoversifl Fig. tihéhe cleaning
cleaner 1 can clean the inside wall surface 102 by

apphemseraid lmémtﬁsr?l%&éﬂ% iRy mdee e & BlkaRMY members 30
dirty the insidé wall surface 2 is. [0041] Since the

Cleeehﬁﬂuﬁﬁ$8ﬁé§e§0 are made of elastic material, they
can properiy cl'éan the inside wall surface of any
shape other than a cylindrical shape. In this case,

[0040] t he ogtddsetibed abaes, Hedsveting presdhige (ROce)mpplizdanytsnst the
to, or is generally simlar to, the peripheral shape

of {rifdd Walldariwes hodwWdase adﬁﬂéd"l@)ﬂ ddjultng @hé Alnber of cleaning

portion, the cleaner 1 can clean the inside wall

sur Fr?e(?ﬁbers 30 and holding members 40 used. As a result, the cleaner 1 can
clean the inside wall surface 102 by applying optimum pressing force

depending on how dirty the inside wall surface 102 is.

[0041] Since the cleaning members 30 are made of elastic matérial, they can
properly clean the insidé wall surface of any shape other than a cylindrical -
shape. In this case, if the outline of each cleaning member 30 corresponds
to, or is generally similar to, the peripheral shape of the inside wall surface
defining the hollow portion, the cleaner 1 can clean the inside wall surface
eﬁen better. Also, the elasticity of the elastic material for the cleaning -
members may be changed according to the shape of the insid_e wall surface

to be cleaned (the shape of the hollow portion), or according to the outline of

15



even better. Also, the elasticity of the elastic
material for the cleaning nenbers may be changed
ording to the shape of the inside wall surface to
poos e&éilgcgé?%ed (the shape of the hollow portion), or
accthalitlegning mbembeutsbithet the déaring hiervBers T eldantthe inside wall
cl eani ng nenber so that the cleaning nenbers can cl ean
t hesiufatcsl eveainhoreaffdcticglveven nore effectively. [0042]
E The cl eaner 1 according yo t he present invention can
reliably clean the inside wall surface 102 of the
i
|
|
\
|
|
\

[00421 | ow pbetdeanerchaesarding thythenpresent inventioneaneeliably clean the
back and forth relative to the hollow portion 101.
Howmside wall susfage 102tdfeéhe bbllow wostion a1 sirplydyemaeingthe
may be rotated around the shaft 10 (serving as the

{ o . v . -
0SSP Rk R Ut el BURS 1097 e, i
.5 R SR bR o il b el TR 8RR 10

I [ 0 i tolimt to felt; dth

s orpeaRiaeaptational ede) Al aeRRavGoria dOflal .

such as sponge or woven fabric, as long as the

- [004338tef-i a*rhréaémabai%&{tgngsbﬁﬁéd’t é;cécsfé:gﬁéﬁé‘félﬂg JEB &ﬁe elastic

when they are m into th I ng nenbers

and L e [ alanC V. irt attached .

o e dl3fe Saitio BB PSS 33 shEFR E%  EMRyeh dhE Taserial for
101 [q044, This enb 8i,rrent,aj€qo d%?cri bed the case .

whet€ ¢Ran srﬂafﬂwb@ﬁ? &3 netlimited torfelty gnd dheregs negparticular

the back-and-forth novenent direction relative to the

hol liitatien endhe ivpe pkmatarial sush as spnge dewevere faigict be long as
depth (L100) of the hollow portion 101. However, the

| entitehmétetjal chntghee elasticitynie therdeéMing tharabs@t 30 Whehttesy are
to the above exanpl e, and can be set as desired.

00 T i j
Le g%]gie O}Qﬁ) ﬂhgz:ﬂg%rglgfr;in%rﬁ%im,m prdlad thebfaksial €38R remove

dirt attached to the inside wall surface 102 of the hollow portion 101.

eria

[0044] This embodiment also described the case where the length (L+) of the
cleaning portion 20 in the back-and-forth movement direction relative to the
hollow portion 101 is set to be almost the same as the depth (L1o) of the

- hollow portion 101.- However, the length (L+) of the cleaning portion 20 is nof

limited to the above example, and can be set as desired.

[0045] The number of cleaning members 30 to be set can be decided
arbitrarily.

[0046] =  This embodiment described the case where the external thread 12 is
formed at the top end of the shaft 10, and this external thread 12 is made to

engage with the internal thread 16 formed in the nut 15, so that the cleaning

16



[ 0046] This enbodi nent described the case where the
external thread 12 is forned at the top end of the
and this external thread 12 is nmade to
Doosmgmcgju\%th the internal thread 16 forned in the nut
15, m&mbem 30 bad the holditg MetnH06 3D AfeGedacdd tdthesribanming-
30 and the holding nenbers 40 are secured to the

cl eammbersiiBaAtisg pottivh MOoPPtdikt 40, plowdier Schéfcbnﬁguratlon of
However, the configuration of the cleaner 1 is not

i ”IH@@Ie‘éﬁeF 'T‘?s ABPIRitS BMeSabdve é% ']t\éz éﬁowﬁm ERf 9, the

cl eani ng- nmenber s- nount | ng portio

e T

extern t hr ead 41 faorned on the base-end side of th

cl eHIAY% 3@6 rempesed ofa halt; ﬁgdmmt%ﬁahthrﬁﬂaﬁ?)forndwwg with an
formed at the top end of the grip 13. In this case,

t heexlesaal thipartbdb frrmesDomtte bam-leodcﬁid@ohﬁntxéemm@-members-
secured by first inserting a desired nunber of hol ding

memhenmtidg Fl:frtion al gbslnaayeferfed Gt thétdgendaMhe grip 13. In
manner as descri be [ n) the aforenenti onmrrbodl rren%)

% ?om‘?fégﬁﬁsr%%%ﬁﬁ?ﬁ*é?%@g | o B holihg hentRs 4h are
4

¢ e%%tﬁ‘é@?m@f@sshﬁﬁﬁ HE BT pRfloer &7 pifing Fempers 40 anc

fi n avin ext r nal thread 41 formed on the

ol oalePHipeTters S0 e Pe EATIer £ eRTbRd ah hiye

Wi th the internal thread 42 formed in the grip 13. In

t hi sfaseentiphed eathodiment) de éhel dleahing-mentbers-rodunting portion 11
cl eani ng- nenbers-nounting portion 11 (bolt) functions

as (dudt) difomn emaseareiside (wherstheastte@ial ifreall @A4< Forfsed), then
shown in Fig. 10, an internal thread 52 for engagi ng

W' t ihsBRjrRyh %ﬁQiS tolthE fchritg- Fﬁ?{rﬂﬁ@rs%oﬁnﬁﬁé boribr Y (), and

formed in the top end of the eani

usgﬁﬁélﬁs . ea@é ltl#@eﬁt%%él Wrehd 4 PRI hdeonbfhlet cl8aniiBm8Sbers-

mounting portion 11 (bolt) engage with the internal thread 42 formed in the
grip 13. In this case, the base-end face 44 of a head 43 of the cleaning-
members-mounting portion 11 (bolt) functions as the aforementioned

stepped portion 14.

[0047] As shown in Fig. 10, an internal thread 52 for engaging with an external
thread 52 formed on a bolt 51 may be formed in the top end of the cleaning- |
members-mounting portion 11, end the bolt 51 may be used instead of the
nut 15 to secure the cleaning members 30 and the holding members 40 to

the cieaning—members—mouhting portion 11 of the shaft 10.

[0048] Furthermore, the shape of the grip 13 to be held by a user can be

changed arbitrarily as desired.
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nut 15 to secure the cleaning nenbers 30 and the
hol di ng nmenbers 40 to the cleaning-nenbers-nounting
' 11 of the shaft 10. [0048] Furthernore, the
D“”@ﬁ%%@%ﬁﬁ the grip 13 to be held by a user can be
Whathamigimeskibi trarily as desired. 17 D0052 VPO1- PCT- US
What is clained is: 1. A cleaner for cleaning an

inside wall surface defi.ning.,a hpllo ortion the .

1. ol ShABRNEbIoE EIEaTiYY 20 Taril P s féeBiia o PBliow tion. the
attached, around the outside surface of the shaft;

cleapes cOMPrisig:cl eani ng portion includes: a plurality of
cl eani ng nmenbers, each of which is made of an el astic
mataeshadt; andhas a | arger dianeter than the di aneter of
an opening of the hollow portion, and has a

CoRf ¢laHAINg piMish aftashEdhfRinguhbasfsidardrfacdef tdéhaft:
menber for hol ding the cleaning nmenbers and having a

f@dﬁf*in Bl Eh bggn%.;i@ﬁlugiegpeter of the opening of

ow porti on, erern the cl eani ng nenbers
and t.he hol

i,ng nenber can be,rearranged and replaced .
o P DY B s B R R RpE R sl iR & e S andfadtichaterial,
cl eaner according to claim1l1l, wherein the _
has & lgigercliametnrdhan the diseneter ehan opsninaref the Melpwanprtion, and has
taken generally perpendicularly to a back-and-forth
a cantivenuaanndliar ectdide soffacdieared eaner rel ative to the
hol I ow portion is generally simlar to that of each
cl eanslgmgrasider fdrtholding the cleaning members and having a smaller
diameter than the diameter of the opening of the hollow poriion; and
- wherein the cleaning members and the holding member can be rearranged

and replaced with each other when attached to the shaft.

2. The cleaner according to claim 1, wherein the cross-sectional outline of the
holding member as taken generally perpendicularly to a back-and-forth movement
direction of the cleaner relative to the hollow portion is generally similar to that of

each cleaning member.
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