;eée"\ :6T"UZ ~ ~dl~ i~ G A CLEANI NG ROTATRY BRUSH The pres n{ invention
-telates to a rotary brush suitable for a mnute cleaning 5 in ﬁ‘m’ﬁ:&ssZof
the production of articles, for which extrenely high surface accuracy and

cl eanness are required, for exanple, electronics conponents,
silicon wafer, photo nmasks, magnetic disk substrates, glass sm H)}H@HH""H"W
liquid crystal, in particular, to a rotary brush suitable for a bru

scrubbi ng cl eani ng. 10 BACKGRADNDI@RAE B&BHher e has been reff®ably
mroved in the accuracy of various ariicles 11 el cctroni o= | ifHIIATE
ther o nBUEL DR TrCBONEt us  or ‘thefimi ohing 15 accuracy of i e sur ace
par 1 o L0 BrSsehl tafi AL RS Rees RS A, Bruil SsEBle 6P R AR alhiRE *1C"
Vi el O 4 BEodeSh bR hiottiohVt arflBRkal): Whith dbferRERHiEh SunaRd therefore

t he significance o e mnute cleanihg in a process production is

great. ZRuFh& 48 cRakHBssS 8FdIRR| AL dTEbNELh MBRe, kIR mes édiepementent | onal
met hod for the mnute cleaning. In the brush scrubbing nethod, a rotating

brush i sadhoaceaticoyaiafst, phntohjasks, maghetic ldédneabsthaties, slassbubsteatesng i t
with water or other cleaning |iquid being supplied, and the method is

wi del y foz diguid crissal, e pestietlancto orotaty binesta ppidabledor iadraishpl e and t he
cleaning c E’t{l is1 low, and it 25 shows an excell ent cleaning power. There
are tvvoscwg &01e3M&Be of the brush, a roller type and cup type, used for
t he sbr i - i |l er type brush makes a |ine contact
wh Peagﬁft{@é@ﬁ?q?@eam@p%@;@?gl ane contact. The cup type brush

t her ef opg t g@g_, ; @9&{ Q 298-h8sSireLRANIKNG spots
as 1 : ?J}a?agﬁ\é%@/\& é{%frkr)%?grlg 9V\At llﬁhggﬁ%}:?ﬁér&??/pg%l#ﬁe gup type brush

as conmmglettrobieednlastre s rbadit ¥Warg, &4 tEpleséntdds Kow@xaah'grd) b¥ thleural i ty
of synthetic fiber nonofilanents is planted or nonwoven fabrics are bonded.
5 Howeveéegree hé intggrityustha whicoh wafdroystisy nedveding féhsty voromdgmsnt s or
nonwoven, fabrics "'woul d possi bly cause other troubles that there were

scr at ch@iskorandheacsedingly sheren hoppebeen ozusat clemands digs the dhdshing f ness of

(1 LOE SR SRR B ORabhehh BB SRl L A,
contamination or adhered particles on the surface of components could have a
great effect on the yield or the reliability of the operation of the products, and
therefore the significance of the minute cleaning in a process of production is
great.

20 The wet brush scrubbing method was known as the conventional method for
the minute cleaning. In the brush scrubbing method, a rotating brush is
forced against an object to be cleaned while scrub-cleaning it with water or
other cleaning liquid being supplied, and the method is widely used, since the
construction of the apparatus is simple and the cleaning cost is low, and it

25 shows an excellent cleaning power.

There are two types of shape of the brush, a roller type and cup type, used for
the brush scrubbing cleaning. The roller type brush makes a line contact
whereas the cup type brush makes a plane contact. The cup type brush

therefore has advantages of a broader contact area and less cleaning spots as



10 brush using cylindrical projections of a polyvinyl acetal b#he{{;;esi r@f‘ er
..referred to as PVAt elastoner as a contact portion with an o 'éc“l{o"b'e

cl eaned (Japanese Uility Mddel Publication No. SHO 64-6953). The PVAt

el astomer has excell ent water-hol di ng and abrasi on resi stance properties
and shows proper flexibility when water contained. Thus, the cleaning
rotary brush 15 using PVAtel astoner is suitable for a mnute cl eaning of

el ectrcﬂ@ﬂﬁéﬁr@dﬁ%héh€§911%ﬁﬁﬁ>@-it hardly makes scratches on an object to be

cl eaned.and has excellent durahility In the c rush, the dirt or

parti cl B €¥P (BB AT As pﬂ@rwﬁwal&@doha%a%sfﬁﬁwgwsf@em ahekisBbe
together, wth the spent cleganing, liquidver the surface of an 20 object to
be ol oaeiin: § RHERRT o sPaiiiorbet MbrtoffiRiente'Ss S1op R al 2ef¥sFshnen of
to the pksk d6e bhgasystem Al though the conventional rotary brush using

PVAt porous el astoner described above was constructed taking into

congi de &k b0dy, tHnR El(hj}?vkﬁxﬁfsht %iép%@ﬁ%fékr@aé}*ﬂiﬁeﬁb bhdd svHofllMBerity foace of an

obj ect to be cl eane it could not 25 ful'ly neet the increased requirenents

of the doxvesienifabikies cheald nossibly oddise wtels tréuides pdialt chaeniwegel | qui d
containing dirt or particles reside unnecessarily on the surface of an

obj ect scratisbes bpathedsurfam ¢fhen ebjetitd Meeclaaped dubitbithy stiffidse of the
recontam nation on the surface of an object to be cleaned of the dirt or
par t i cliberand thegpritaminationfurtheifther comingios; or sheliket was demanded 2 2

~' a~%5., 7~~~ that the dirt, d the lik bbed f t h f f
obj et WHPLEPEer A hIRecRBNPs o fNIEi TP PO ATRPOTAI Glch FIENRE SPHRY of tho
t . ' j d
R e R R R S e

such asogad tRVAL)WERRBLIME: a8Sh dioidaPRbbiibeSwiheahosliest d@aeneleang surface
of an object to be cleaned, there could be scratches nmade by the particles

on t he (8apdaese DtilitheVlob¢leBtiblienthen NeH81¢0-66668568). tTThe PVAL ghastonerel ast onmer
in contact wth the surface of the object to be cleaned is flexible in the
conventhasngxcellendr yatardylding dadcabrasion yesistanaec hraneaties ransl shawst er coul d

b t 1t t, 10 dh , the latest i d
e YR SRR ALt AR Bt B b PASE . a1,
0B, SERIE Y IR CAT=biable 6 POy, A

Ci I cumeoa{iscdentt, S6iHes edhakAlyemakbe sBFREEES ohMEBbieeN tHd% deshedafe, and the
object is to provide a cleaning rotary brush which can drain off 15 the

parti clles erellohedufalhilityan obj ect to be cl eaned quickly to the outside of
t he system and has an excellent cleaning efficiency. DESCLOUSUR OF
| NVENTHanghe cup brush, the dirt or particles scrub%ed from the surface of an object to
be cleaned move together with the spent cleaning liquid over the surface of an
20  object to be cleaned to the outer periphery thereof, and are ultimately drained
off to the outside the system.
Although the conventional rotary brush using PVAt porous elastomer
described above was constructed taking into consideration the flow of the
spent cleaning liquid over the surface of an object to be cleaned, it could not
25  fully meet the increased requirements of the latest minute cleaning. In other
words, the spent cleaning liquid containing dirt or particles reside
unnecessarily on the surface of an object to be cleaned, and there could be a

possibility of the recontamination on the surface of an object to be cleaned of

the dirt or particles residing for a longer time, and therefore, it was demanded



In order to achieve the objects nentioned above, in the first enbodi nent of
.the 20 present invention, a cleaning rotary brush is provi dedznw' it:h‘ arahzrd
base, when nounted to a rotary shaft, having a rotating workKki é dot &
opposite a portion to be cleaned, and a plurality of cleaning nenbers

di sposed on and projecting fromthe working surface, the tops of said

cl eani ng nenbers being in contact with said portion to be cleaned while

r ot at i nthatrtheubist, amd tid ke berubbed drem phasarfachaf avtadjéctad bercledrmad sai d

cl eani nghrrerrbers made of a _polyvinyl acetal porous elastoner and conprising
a pl ur ashqylddie auighbadprined i éhﬁl%@lsﬁsﬁd%ﬂfaﬂlﬁ:@rﬂtemu&md yheeceupeneal ity of

phantom setting |ines extendi frominper reference points on the side of
t he cen?&u%reﬁ%iﬁmwt&n &wqa&ekne%%@?w&[a@r-to outer reference points on
the sidg:of the.outer ri phery of the 3. . /N 7 ~ ~~~ ~ ~~7 working

surt acellererain i faft oh e, P peiiiies peine hand BitgRalrirh Faget

project | ONQ; 5 'd]['BQ ] k el c&m?&rt t he
Iengffh {lNgﬂag’ ﬁedt_ém&lglg chgl‘%sfg%lég#%(ﬂ%gﬁ%ggtg%p%dgj@%@%%g n tth_e irst
enbodi n@Bhned,G1er8RBG1d BE @ELIICReP A dde FRYE Padiicles DdtHeUs TRt of thtsi de the
inner circle of the two concentric circles which trisect the distance

bet weenolijbet totber sleahednSirafe thd PVAtppssiusgelbbiomghin leentant withofhe ot ati on
with the innernost and outernost edges of the sheet, and the outer

r ef er enswrfpes of theagbjeet thi bp oksaneflus fleziblounshdeonnentdonadrrotarscbrusdf t he two
circles. Incidgentally, the inner reference qal nt may be di sposed adj acent
to the a®desey oveggechhrndemral]e spatighepulddeyestorme te PR €XFdtnt may be
di sppsed jacent to the auternost edge of .th heet. .In,the seco

crohb: e TSP (Rablit ToRCAATER R SRR PR 4 SERHYE BIR0E SORRbYi ded
with a : b T iLng | [ ' at i ng -
WL 2 BEBE EBRIeTIME A0 AR Ll YR Wb SOLBAT,
di sposegaficled) Gl Regekd Etgllﬂﬁféfqdi&ﬂgm%edwb@ﬁhe bhgidosstefsysedid. cl eani ng
menbers rotating in substantially the sanme plane while being in contact

wi t h t hbn pew bbthé cirbermstearedisatsacdaberve,zthd pres¢iainveaiwndiaameaery menber s
bei ng made of a pol %\_/i nyl acetal porous el astonmer and, conprising a

pl ur al i MAAEH anddge@ pcojie6e PEeigde esileamingd oty hivehl whichcan draingff ty of

h 20 _set t,i | i t endi f i f ints. h id
o Tthe BEnPERITE PoralteaniFor ohe Grbdo MoABaRet GatkS: or BRoh i Bbi nt o on
t he si dgneo%istt%?lr% fhs R réXQQﬁé’Xtﬁﬁ %}é%’egpéﬁﬁﬁ’hc nber, and the length in a

| ongi tudi n ection of sal rojections along said phantom
setting lines being forned | onger than the length in a wi dthw se direction
of the ridged projections. 25 In the second enbodi nent, the inner reference
poi nt NMAESEL.OUSIOREOF IINVIENTIONI de the inner circle of the two concentric
circles_which trisect the distance between the intersections of a line
passi ngl® prdargh achievedheabierts mardidned aliove, imide firss enmbadiment ofithe nost

ed of the sheet.nenber, and the outer, refergnce. point be .di sposed
F urdther PERSESH FEVAHTIOT, (t GF S RAMECIoEH DD isigonded with & Bard Bise, when

mounted to a rotary shaft, having a rotating working surface opposite a
portion to be cleaned, and a plurality of cleaning members disposed on and
projecting from the working surface, the tops of said cleaning members being
in contact with said portion to be cleaned while rotating in substantially the
25 same plane, characterized in that said cleaning members made of a polyvinyl
acetal porous elastomer and comprising a plurality of ridged projections
positioned continually on a plurality of phantom setting lines extending from
inner reference points on the side of the center of rotation of the working

surface to outer reference points on the side of the outer periphery of the



2 i ~v~~;;~circles. Furthernore, the inner reference point naxfb e
. di sposed adj acent to the innernost edge of the sheet nenber, %ﬁdﬁbHeL ter

ref erence point may be di sposed adjacent to the outernost edge of the sheet
menber. 5 Incidentally, the sheet nenber and ridged projections nmay al so be
made in unity of a polyvinyl acetal porous elastoner. Besides, in the first
or second enbodi nent, the ridged projections may_be forned integrally and

cont i nuEprkingosuréaesh astd the lghath om & dengifgdinadedireatinyi gemweid rydgedne | engt h
in a |ongitudinal direqtiogﬁof t he ridgﬁgaproiections ~0 na¥ be fornmed nore

t han orPRoggEROnscalopgceaidyBhpRigR sethng wnet MRS madedenssr theR (e nor e,

t he | th 1,0t hwi di tJ t o d i ti be f d

vyt oSl T R GER RSB 54 SR Ml BN P T o
| : |

! nen L EBE Biret PERIARNE SIENARAG AR, bl Blad! BE dispdiintamact || N9

firgt OfhRRCQOIBIRQHAIRRE thd l@@ofc@ﬁe&ttrﬁﬂ”ra@ahmic@fwisb& tHee&@0dndenvent i on

is characterized in that the phantomsetting lines are at a slant to a line
passi nohdthreetighetintergesticiis ¢ffa lint phkongi throtigh cheamteg of edrtionbwithh of the
third enbodinment. 20 In the fourth enbodi nent, the crossing angle between

t he phathteammsempsthand onteranoktiddges phthepsizartngnd the oytent tefereane @pingf

rotation and a mdpoi nt that bisects the distance between the inner and

out er repEherBeressdfsthar quisiderthsioanerareleny the fworrasrlese |inited to a

0,t 5. ides, th hant. tti L . b | | t at
iant omeRlgnRall thE 2807 Yo oPOhetidt Be: BiFvgred pSRY 6F Peet
(ot 0ry iprboilaSs bl by BHONCEE Und thd B Forehince MARL Ol pIBafbRAN 19\

phant om §akdrite thenREeAhBstCatigd dfith8aheed. N the sixth enbodi ment of the
present invention, the cleaning rotary brush of 5 21 ~~~ ~~~ ~i~ ~ the

fifth ehbtdi seenhdiesnlodiimzet ef the grésent interthen, phaphnimgseithrnhrhishniss are a
curve protruding in one direction, and a tangent to the phantom setting
| i ne atbrevifeshovith aushept phembes meentednghhand ontating iphanitonwad @i ng i ne

between the inner. and outer reference points i% at. a séant wi.th respect to
a line Iﬁﬁggpggworklng surface opposite a portion to be cleaned and cleaning

15 members disposed on and projecting from the sheet member, the tops of said
cleaning members rotating in substantially the same plane while being in
contact with the portion to be cleaned, characterized in that said cleaning
members being made of a polyvinyl acetal porous elastomer and comprising a
plurality of ridged projections positioned continually on a plurality of phantom

20  setting lines extending from inner reference points on the side of the center of
rotation of the sheet member to outer reference points on the side of the outer
periphery of the sheet member, and the length in a longitudinal direction of
said ridged projections along said phantom setting lines being formed longer
than the length in a widthwise direction of the ridged projections.

25 In the second embodiment, the inner reference point may be disposed further
inside the inner circle of the two concentric circles which trisect the distance
between the intersections of a line passing through the center of rotation with
the innermost and outermost edges of the sheet member, and the outer

reference point may be disposed further outside the outer circle of the two



5 through the center of rotation and midpoint. In the sixth enbodinent, the
_crossing angle between the tangent and the |ine passing through the

m dpoint and center of rotation may be limted to a range of pnesyt g o to
45. Incidentally, the tangents to the respective curved |ines at the

m dpoints may J be all set at a slant- backwards in a direction of rotation
of the base or sheet nenber. Mreover, all the curved lines may be nmade to
prot rudeifadesnards in a direction of the rotation of the base or the sheet
menber. 1n fhe seventh enbodi nent of the present_inventign, the cleaning
rotary B5ushesmors, theeimpen KelsrengemeirinBoay mendisposed adiatat fedhen t hat

the phantom setting | .nes are a curved ljne protruding in one direction,
bnd | ho IEPERB sy bk, b CR sheeh Mebife A Ee Buer HiGHcRRBh o Be
rotationgand an Aarbitrar oLnt on t hant setti line and a tangent
to the cdﬁ&/()@galai(ﬁ%ceﬁt t?ﬁéeg}’lh‘?%%sfc d%%iaﬁttggﬁgg%)ta%ﬁ&H%O as the arhbi t_rgry
POI Nk g RWEN1Y, AR §H1%g %ﬁﬁ&%@ gfncpiid%%%ﬂo%}pio%@t%ﬁgfja‘i?d/ V\%@tﬁaﬁ@@ﬂd! ment,

the crossing angl'e nay changed in a“range o en a portion to

be cl eangdty &f &peBredylusdetsl fdrous kianbmery ot ary brush of each of the
enbodi nents di scussed above, the ridged projections rotating at a 25 high

speed byBeshdes, dhatlienfirsthaf tseaored feanlommegdj nsé¢ rideedoprojecmnon ey beeaned at
the same tinme water_or other cleaning liquid is supplied over the portion
to be cliermned in®graldy aydidantinualy fopeachaf the phantosasedinglises.ub- cl eaned

effectively b ans of the ridged pr.ojections of . PVAt porous

ol ast omancideRERIY. the lneth o api%gl&lﬂé@aiéﬁwyga"?f@ﬁ FidgedpioIsHons be

cl eaped t ther w the 6 raal.r. .. ."'12 "1~ Ly nt

cl eégi ngm }y?ﬁﬁ ggf%eﬁh%m %chlanp(%iepqﬂuearlyjcositgflécear%ealgeé‘étt gnlgﬁ Iay Wdfi%}fv?’l off to
out si de Bfecifag. system At this tine, as the ridged projections continually

extend fromthe inner reference points on the side of the center of
rot at i orffwithéhaons rokien@ngtli fince widthwistediregtiohesf the Higedup@iedtidher ence
points on the side of the outer periphery, the spent cleaning |iquid
cont ai nimgy badoxthed veryipgrwithithe positidobenl the pimnbenpettinghineo be cl eaned
receives_a centrifugal force and is adequately guided to the outer

[

: ely
r ef er encB g bl cembpdisnentnel heorresept anveRtion daicharactedgediy thadithed off to
t he,utsi,de . of the.system and the sidence,tiye of nLhe dirt or particles J
or o Peratief FEGRR EE R R aloh TRk @t e ShatieSebing refVchous
plan vi gyu.eh o2 tRL ERG &gserc%&%n@dfﬁﬁn?f the first enbodi nent in accordance
with the present invention. I'gure 2 shows a sectional view taken on

l'ine I'l -THe ffurbh @ilodidentiuhe preSé@vmv@niloanisVdbRiaeferized! i@aghattheot ary
brush of the second enbodi ment in accordance with the present invention.

Fi gure dlsindom setpingnlinesarefta slagdrtiong hinet passihg abhough the cetmierdf
enbodi ment in accordance with the present i nventian.
rotation in the cleaning rotary brush of the third embodiment.

20  In the fourth embodiment, the crossing angle between the phantom setting
line and the line passing through the center of rotation and a midpoint that
bisects the distance between the inner and outer reference points of the
phantom setting line may be limited to a range of 0° to 45°.

Besides, the phantom setting lines may be all set at a slant backward in a

25  direction of the rotation of the base or sheet member.

In the fifth embodiment of the present invention, the cleaning rotary brush of
the first or second embodiment is characterized in that the phantom setting

lines are curvilinear.

In the sixth embodiment of the present invention, the cleaning rotary brush of



ZO Figure 5 shows a plan view of a cleaning rotary brush of the fourth
embodi ment in accordance with the present invention. Figure 6 BhoN&yajgpan
view of a cleaning rotary brush of the fifth enbodi ment in accordance with
the present invention. Figure 7 shows a plan view of a cleaning rotary
brush of the sixth enbodi nent 25 in accordance with the present invention.

Figure 8 shows further a plan view of a_cleaning rot argﬂ brush of the

sevent htha#bthi srehedimentce shagagerigpd An that Hhe SEARIGIAFERIRS HDeEgA%e 9 is an

enl arged view of the.essential. portion in Figure. 8. Figure 10Q.al so shows a
ol an v GHVBETSCdRg i Po ciisrtiah Suha tangent fb i graprontSeifisdiahoe. O
pr csent 8 MUBRITIO i1 Pbiiogatclerads v rappar T SPRBRABE beisa

Figure ; Fi <A ' : | L.t : h of
i R S QR R i e e

l'ine | |tHrbu?f1 the @eh€erlof rH8atsh1OWAd indidpofiy.€s 1 and 2, a rotary brush 1 is
provided with a hard base 3 made of generally a circular disk |ike shaped

met al oIn tlessirtlaeehtmdimenb, thedyrodding aalslabbetedrotidanigaatand tBadme3 has a
circular hole 7 forned about its center. The base 3 is detachably fastened
to an epabsing thusegbathef midpantiapd shater of ratathoramayl he limited tag Fange t ed
through the circular hole 7, and is rotating together with the rotary shaft
9. Peri%t{f@%qt}‘rﬁﬂf)l%@la 15 of the circular hole 7 of the front side 3a

and back 1 ide 3b of th o],l ow di sk |ike e 3 ahut respectively on
ol t 3 atngrprit i e nepRs RRETDERe v R e #f i muTRBRE ATy back
side 3 t i j : | i cul ar
ol € 7 Rorh G s bt Mk L 18 RLCDNGR e rBOAGE P Ebad o kbbbt O D
subst anfjealder. t he same plane with the base 3 attached to the rotary shaft
9. As shown in Figure 2, when base 3 is 20 attached to the rotary shaft 9,
t he worMonepweuy dldtke turvaid lithes maghie mhde t3arstsude darechrdppnsidieedtiom sur f ace

of an object to be cleaned 21, and when the base 3 is attached to the
rotary trotatien pbitg Baser the shaet shemher.n Figure 2, the working surface

19 of the back side 3b,is. place osite the surface of an object to be
ol eanedtis Hhie S5 PRES LrRGRTIBERIY 6F CORPMESERt THEeRHT tie PloRas SHEeRs 23, 25
of d1t5he 5AER éﬁ‘&&eﬁf@&l W2 dfb ddifn il igtam%cee%&qn&;@& ‘%H% ﬁ%{ﬁt){%gfn”e”.t) of
ri dged projections projecting as cleaning nenbers fromthe respective
sheets Z3tingNinéNdrd aSh 8 eqduce P@éﬁrhamgzﬁu CRBNEssdt, Rl EHH BFosBRIg Pher al

portions of both sheets 23, 25 together throughout the entire circunstance.
Bot h shaeglerhetivees &2Bne Imssing through the center of rotation and an arbitrary
point on the phantom setting line and a tangent to the curved line at the
arbitrary point approaches 90° as the arbitrary point goes away from the
20  center of rotation.
In the seventh embodiment, the crossing angle may be changed in a range of
0° to 45°.
When a portion to be cleaned is cleaned using the cleaning rotary brush of
each of the embodiments discussed above, the ridged projections rotating at a
25  high speed by the rotating shaft are forced against the portion to be cleaned at
the same time water or other cleaning liquid is supplied over the portion to be
cleaned. By doing this, the portion to be cleaned is scrub-cleaned effectively by

means of the ridged projections made of PVAt porous elastomer. Then, the dirt

or particles scrubbed from the portion to be cleaned move together with the



8 .'', , ni 2~o0~d~.t'~c~.~ridged projections 27, and side edge
_portion 29 are integrally forned of a polyvinyl acetal (PVAt£4pQL‘us,-

el astoner, which is elastic in wet condition. One of the sheetlst3 éovers

t he working surface 17 of the front side 3a and the other sheet 25 covers

t he working surface 19 of the back side 3b of -the base 3, 5 and the side
edge 29 covers the peripheral side edge of .the base, 3. Ri_dged. prpojections
27 eachSh§mé cgﬁade@a liaaid ito ae opterpemrlgy sife apd ars finally e phant om

setting |ines whi ch extend straight froman inner reference point 3la on
the si d%UtS’f‘fet‘Pé%@eﬁXtS@tmof rotation 35 of the working surface 17 and the

of o WorBim g Bl Al HREA RGBS oMb BlN BRp9he Ty the IR PR

wor Ki NGy FeRE Dodivbs drlthe éihgq)@%%eﬁ&&tdfgg@at% 8f EnPhRFEGCRRFARUM |y on

phantom setting |1 nes, which are set In e sane manner as the working

sur f;aceshleét e beNeo hapetdriefaehcd ol opaie Ade bhdhe @ﬁtetrqferfﬂht@fgd
proj ections 27 on the working surface 17, and therefore the detailed 15

descr i ptheospdritecleafinigsliquid t@ttairfihg theadirt mr getntichey bérmbbed fremasthet hr ough
the center_ of rotation 35 of the worki n% surface 17 and sheet 23, and lie
i n radi Rertionntesbewleanedirepeizes hecenitribugal dpeaecandiiv adgquately gnided tof

rotation 35 into,twelve equ sections. The referenge poin la is set
f ur t herten@itge r&f?rPﬂ%Poﬁtﬁ-%@u%éi’stﬂeﬂé 052]?5”1%65 Eﬂ’tl\ﬁilé rgp Ygls?a 4 41

f i naf. f : ' i ' tt
the 1 e fogee saRuAE54 R Al RETRE RRNEERT hofeOF i BB FBRHARC™ '
di stancgHRINGRALIN Fed gl Sections 43 and 45 of |ines 37 passing through
the center of rotation 35 respectively with the innernost edge 17a and

out ernost edge 17b of the working surface 17. The outer reference point 25
31b is set further outside the outer circle 41 of the two reference

concent BREEEi DESERIPTION O T DRAWINGS t he out er nbst edge 17b of the

wor ki ng_surface 17. Incidentally, the inner reference point 3la may be set
f ur t her Figage deshaes 2 mian viaw ef a clyaning r@%y(%ﬁél@ﬁf the figst emnbadygsnth tri sect
t he di stance ~a~~' ~~~2 intersections of |ines 37

( et ween tﬂg 9 Ztr.i : . . .
passi ng™t HCOTATCREh dhe Srestt igVERHEH: 35 respectively with the i nnernost
edgg 23?3@%25&"%%)‘%%%%%%2 Ve th{%%Bﬁ lﬁﬁeﬂtﬂ%"f’]ﬁ?i?g%.tlhe outer reference

poi nt 31 r outsi the outer ci e of the two circles.
HoweverFignrehg ghfsend sehodid@nés heldanies mshredaesB3af ahed second
embodiment in accordance with the present invention.
Figure 4 shows a plan view of a cleaning rotary brush of the third embodiment
in accordance with the present invention.
20 Figure 5 shows a plan view of a cleaning rotary brush of the fourth
embodiment in accordance with the present invention.
Figure 6 shows a plan view of a cleaning rotary brush of the fifth embodiment
in accordance with the present invention.
Figure 7 shows a plan view of a cleaning rotary brush of the sixth embodiment
25 in accordance with the present invention.
Figure 8 shows further a plan view of a cleaning rotary brush of the seventh
embodiment in accordance with the present invention.

Figure 9 is an enlarged view of the essential portion in Figure. 8.

Figure 10 also shows a plan view of a sample for comparison.



5 outernost edge 23b of the sheet 3 are | ocated respectively nearly above
the i nnernost edge 17a and outernost edge 17b of the working surface 17,
and therefore two concentric circles based on the sheet 23 argas pey <or
substantially in agreenment with the two reference concentric fi'r‘@f’és"‘?é, 41
on the working surface 17. 'O The ridged projections 27 are forned
generally elliptical in a plane view, generally sem-circle in
cross-section in a widthwi se direction, and generally rectangular in
Cross-section | itudinal_ dir I the |j pasi e bottom
| i ne of 'f CBE&S’I—?S&&&SEH (Sh‘ %H&gﬁ%@l\mﬁ?&t@%nﬁ% ?Mﬁe@%@ whi ch
are in gﬁ Igjth the surface of an object to be cleaned. 15 Each of the
ri dged w T 1@ 27 is fornmed with a length, L1, in a |ongitudinal
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per pgndi GndbtibR wibe tam,sebting line 31. The ridged projections 27
each are generally at the same height in projection, and the tops of the
ridged ZPignieojletionansplah weweofidéleasiny! athrybiush dfeheuidsdeaidimentbj ect to
be cleaned 21 while rotating substantially in the sane plane. In view of

cl eani nepret Figiirerishowsagtdss dectipnahview wkgntandiinall-dl okFigura li.s preferably
nore than twice the length D1 in a widthwise direction (L1 > 2*D 1), the
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limted ose Tanges i ndi cated above. Incidentally, if in the working
sheet 173840 $G8ta &3cl1ALhBId § forRed aBblif ﬁs%@ﬁ@erﬁ%\%’%ﬁ&e&éﬁ% &ét%?hifﬂ&lgf e gff

formed the ridged projections I1n contact wwth the
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portions over which cleaning liquid flows, a cleaning efficiency could be
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saponification degree of nore an or equal to 80% are nmi xed Into an
aqueous dhitsRiel thiel pyipHeealborgionar €3, addddirutiatysle ¥ fasmad@rginssttdurkideg agent,
mneral acid as catalyst, and starches as pore formng naterials, and the
m xed scthapedrworkipgensfdcenid, 89 gotadéimgninl sukatantietyitbd sameplamepwitht ure of
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placed opposite the surface of an object to be cleaned 21, and when the base 3
is attached to the rotary shaft 9 in reverse with that shown in Figure 2, the
working surface 19 of the back side 3b is placed opposite the surface of an
object to be cleaned 21.

25  The brush body 5 comprises two thin disk like sheets 23, 25 of the same shape,
a plurality (12 in number in the present embodiment) of ridged projections 27
projecting as cleaning members from the respective sheets 23, 25, and a side
edge portion 29 connecting the outer peripheral portions of both sheets 23, 25

together throughout the entire circumstance. Both sheet members 23, 25,



water free of inpurities such as particles, ions, organic materials, which
woul d be solved and suspending in water. In the present enboii {rq‘n{, \A@dl e
the base 3 is held in the nold in advance, the m xed solutio Siou

into the nold and reacted thereby formng 20 integrally the base 3 and
brush body 5. Thus the brush body 5 is held on the base 3 w thout using any
adhesive, or the |like. Besides, the brush body 5 may be fornmed not
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brush body 5 has preferably a porosity o 0 %to 95 % an average pore
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condi t i ommbery ehentect ketteighdinesr 31 owhids eanerdiefuaight Wioer apompaemi ng
condition). If the porosity is_ less than 80 % the flexibility is
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sui tabl @ghed 1§ RHbewerRiM3 Brfadbel POLRS| figkd sdtRpsharehre 3iaddie val ue
bei ng calculated by follow ng equation (1) followed by a nmeasurenent, using
a dry- t gomtthwaltyoom phanten settth@hinegfwhichemeaseg i ghie sayhie inafiné\Vdd theor ous

el astonmer, which was fully 15 dried up with a dryer to obtain an a:fparent

vol une watkingssinface 16 the shhapertherenidalthe sson¢ @s thet ofithy ridged
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aver ageP Pt Msarkt iélet PTG S e ST i hedlBy t e’??é?@urtb-ei_ﬁfg&{‘i‘gn 20

por,g ne nt . usi e[ cury porosineter manufactured by PORUS
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condition in a digital 1oad gauge wth a | oad being applied upon the entire
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circumference around the center of rotation 35 into twelve equal sections.
The reference point 31a is set further inside an inner circle 39 of two
20  concentric circles 39, 41 (referred hereinafter to as reference concentric circles)
and adjacent to the innermost edge 17a, where the two concentric circles
trisect the distance between the intersections 43 and 45 of lines 37 passing
through the center of rotation 35 respectively with the innermost edge 17a
and outermost edge 17b of the working surface 17. The outer reference point
25  31b is set further outside the outer circle 41 of the two reference concentric
circles 39, 41 and adjacent to the outermost edge 17b of the working surface
17.

Incidentally, the inner reference point 31a may be set further inside the inner

circle of the two concentric circles which trisect the distance between the



area of the end surface. Next the operation of the present enbodi nent wll
.be described. Wien the surface of an object to be cl eaned 21hi'$ &L\za,ne?
with rotary brush 1, ridged projections 27 rotating at a hi ght $pbidfl £y
rotary shaft 9 are pressed 12 21 i~ ~Vr~~Y2 against the to be cl eaned
surface of an object while water or other cleaning liquid is supplied on
the surface of . an ject to be cleane 1. Thus ’{he entire region_of the
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time, the spent cleaning liquid containing dirt or particles scrubbed 10

frongt heugérm@teedtle 23b @bjtB6tshbot Benrel RRARM 2dspeetitblyesealE abbié thgal force
and is guided by the ridged projections 27 and | ed adequately to outer

r ef er encengunost Glde, 154 nnd dutermiodyedgridpeat ihenwolFingontrifaeal V,yamdt end
frominner reference point 31la on the side of the rotation center 35 of
wor ki ng thenefereet1y cangentmetirgles thrsedt e thefshestide pee substamtsiin e si de of

t he outer periphery. 15 Thus,,the spent cl eani l.iqyid is, quickly drained
of f froﬁgls%@l%ﬁwa&téfst&wa%ﬁeé%cet%%@naleaavéiegﬁbt 410% T e ¢ he
system .a éqg residence tinme of the dirt or particles can be remarkably
reduced. & ingly, recontam nation on the surface of an object to be

cl eaged ’I%Pe ﬂﬁg@ﬁ?;g fiddtidtls PRATdreCH &éd“g%ﬂ@ra?ﬂﬁ@hiﬁcﬁc%"l‘ﬂhna laghd! fhelss surely

prevented. 20 Fu ernore, even If residing particles are hard materi al

such as gghétallyt BEmbeiuld @Nesskestdrai Rewidthvibe dsructidncanll gehedflilpct to be
cl eaned 21 could be nore reliably prevented As descri bed above, with the

rotary bectahgulaminacwesdectia w thlongdudimsledirectidig dinvetite lide ropposite t he
| i ke scrubbed fromthe surface of an object to be 25 ¢l eaned can be quickly

dr ai ned the fottont Ameqrf Hiedeross-sereots ya reipnaatiiinahidiredfaon soum thertaBh 1 is
rede o R D5 S o SOMIE L TR pe SR o Y cee
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direction along the phantom setting line (the length of the phantom setting
line 31) being longer than a length, D1, in a width-wise direction
perpendicular to the phantom setting line 31. The ridged projections 27 each
are generally at the same height in projection, and the tops of the ridged
20 projections 27 come into contact with the surface of an object to be cleaned 21
while rotating substantially in the same plane. In view of cleaning efficiency,
length, L1, in a longitudinal direction is preferably more than twice the length
D1 in a widthwise direction (L1} 2*D1), the length D1 in a widthwise
direction is preferably in a range of 1/20 to 1/10 of the diameter of the working
25 sheet 17 or sheet 23, and the height H of the ridged projections 27 is
preferably less than or equal to the length D1 in a widthwise direction, and
however these values should not be limited to those ranges indicated above.

Incidentally, if in the working sheet 17 or sheet 23 there is a big difference

between the area where are formed the ridged projections in contact with the
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21 ~~~'~ ~~~~ of an object to be cleaned are washed sinultaneously.
Further, a plurality of rotary brushes are positioned generally anpgrahhel
at a fixed interval, and a plurality of objects to be cl eaned aZé Wi b

i nt erposed t herebetween so that both surfaces of a nunber of objects to be
cl eaned can be washed sinultaneously 5 Follow ng is the second enbodi nent
to be descr,ibed, in connection with Figure 3. Figure 3 is a plan yjew of a
cl eani ngSWdRes 9f & qBlect fo %@@é? angithp arfie og Heoflat Bt EFRT Which

Incidentglly, in tl d,thr di ts.to be d i.bed
nor o naf CEPANG AL GIBEL A Al TRE O F G o GOt pP b B BRSP4 n ¢ he
h . P REATRES 43 J
added, o ThE 8 APErT AL SErtae bARLIHAHER? beo fly QhiBle PARARREI 1€

embodi megich & hRbKE K ITkE: ERIAIENEED SIS mAdHalieo sl &

description thereof w be omtted. As shown in Figure 3, brush body 49 of
rotary b2mishadd léds theardafie tvieh, e iemeseirefiFaB HBRé then pr eyugled with
two separate ridged projections in place 15 of the ridged projection 27 in
t he fi r sto hioalndbess. thiheort eval itd . pr oj ecti ons 51, 53 are continually
provi ded_on each_of the phantomsetting lines 31, and the length D2 in a
wi dt hwi sBoriar exathed for pueparingyEVASr pprastsi elasBmern aneeonjmereBortiedicent er
of rotatign 35.i orned shorter than the | ength D3 i wi dt hwi s

i r oot | POBYInhGTeaROL DAY e GraF SOTBACEAO tegeclot 0L TP UERAS 21 ca o
ridged prQj.ecsi 5 i sed f LN a t a gap
Gin a I%aﬁiéllgg %éaal%goa &%%gcotl%?%ﬁ&bte a\%/e%rnéﬁﬁaelvé?m(y?lgg%%g%# %)Ij%/té)cr;%f %ﬁ%&g%, 53 is
set ghorigntibRath FRYcPhrd H8dEE A4 de8 BN iR sithidnWagbAW Bghddhl 86id on
respectively of the ridged projections 51 and 53. Furthernore, the |engths
L2 and L& edtadystpagd tstkichak adipoge foraningenpeatalychid ohe biiged isdigibn is
projections 51 and 25 53 are nmade |onger than the lengths D2 and D3 in a
wi dt hwi spoutieddote agivemmhoéandespeted atea térdpethtpropedd ~dits"Gandthear e at

substantjally_ the sape projection heights. Inner reference pojnt 3la of the
phant om ¥dfttakgn| qHetram the amolgnsad: itvihonld howayse mas ke f:largge%#o th ri dged

projection,53,0n the side of ratation nter ;35 is 14. | YA 2 ~ ~d ~f~
W~z set WF]?%%r??%g?]aéalB’hea -t%é:}lecf?réng%g)@ 6’1f e TP Pof gyér‘fcg%o&ﬁcentri c
cirglses t ' |o3C; [ r ki ng
surface %%S %‘%lg%dlrlg e%gdﬁggl%g%ittﬁg egl to@%ﬁk‘aﬁ?%ﬁn‘%éﬁﬂgﬁg&?ﬁnﬁéﬂ% in

al i gnmenivaért Frekhef Omiperitied saalgenDbatticleouids, ldrgged Biapgald, owhizh i s set
further outside the 5 outer circle 41 of the two reference concentric

circl es 8ouldiiie seivdd iandadljsperding m whéerout er nost edge 17b of the working

surface 17. ) ) . . .
In the present embodiment, while the base 3 is held in the mold in advance,

the mixed solution is poured into the mold and reacted thereby forming

20 integrally the base 3 and brush body 5. Thus the brush body 5 is held on the
base 3 without using any adhesive, or the like. Besides, the brush body 5 may
be formed not integrally with the base 5, and instead one sheet 23 and the
other sheet 25 may be formed separately, for instance, and the respective
sheets 23, 25 may be bonded to the base 3 with an adhesive or the like.

25 The PVAt porous elastomer prepared by the method mentioned above is
hardened in dry conditions and softened in wet conditions. Additionally it
shows excellent absorption and water-holding properties, desirable flexibility
and moderate repulsive elasticity in wet conditions, and excellent abrasion-

resistance.
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According to the present enbodinent, in the same manner as thf,f&p@tmmz
enbodi ment, the spent cleaning liquid containing dirt or part#dl &Vj&be

" guided by the continually extending ridged projections 51, 53 and |ed
adequately to the ~J outer reference point 31b, and is rapidly drained off
to the outside of the system and therefore it can provide a rotary brush
47 having nore excellent cleaning efficiengy. Next, the third enhodi nent of
the prdsanhermoent] g4 patousstastemer foaangthednmebiiogy when prefgtaldys. As

shown in Figyre N brush body 57 .of a 15.ratary, sh 55 i

accor da?hegrq%twaéﬁeﬂ) BP égg/ﬁt AR APIFEREN S déﬁ‘?eﬁ:ﬂﬁé’rﬁt?’@ﬁﬁ ’?etiotbi A ’inmé‘é‘a every

ot her Iggs of the.twe]ve p tom set ting lines, 31 in. t.h =5t o ,erbodi nent ,
are rep d;({(z&o%p{%ssag(s ef’%iogﬁlt% %@g}‘ltor%@eg)tc%gwp% ecgng'%mﬁ%é/ijr@ é’ shorter

| engt h &ijgpg j i : : LEEereent. | engt hs
in g Wi th%&Loﬁeﬁ%ﬁer} )gg%aﬁ{c}% {\{/dar i ng%cejt(ﬁ&tts ﬁgﬂgg%]nt }Sg% féc;!g.gt&r@r%%&g%;nt? om ’

set i NGisl dededateSPatet REnRAIBIHOEBrEREbGANY | i nes 31 and 59 are positioned
alternately. The inner reference point 59a of the phantom setting line 59

i s posilfithagodrosityvds tesk rthamt 8 %, nther flexabgitgns enpafificiend him ofwdthetaphant om
setting line 31, and the outer reference point 59b is positjioned inward
from t adbiftthe pabsite s sqnsi than3ddp %, 2bemusicticahsirength eweakeand dher ence
poi nt 59a of .the phantom setting line 59 js set further jnward fromthe
Pnner AMYHbeGAgES iR Poios AP dA Bse UheleAning MoTeores ibthe averagad ( he

She ri aoes BRBfeBr S 1es Pk B8 e WS L SAHART Bn R LBTER S L LT oo
15 ;) I'erdugh! to}f ééfsﬁfﬁci'ehf\éléa‘?ﬁfg?%ff@bﬁ, hddf iwigﬁo%?lﬁgitzae%&ﬁd Wadshyisbr oader

as It is away fromthe center rotation 35, so gth' D4 in a

wi dt hwirgagH] 466 therféfedt eohot Suidablefoimiihate élagnipner reference point 3la
and length D5 in a wwdthwi se direction is a maxinum at the outer reference

poi nt e pBrodityans \efined hevkgedas the ojadue i lwmsg 6alarletat banfdbwangphant om
setting lines 59 and forned with the wi dths being gradually broader as it
i s anayeauesion: K& deHewedobyr at measuremento usig 4 ég@’twpﬁé iBHtAMmAtigt hwi se

directipon thereof,.is m ni mum.a i,nner reference int 59 nd | ength
o7 . SRSl ot Brederenies Sltnel BYACHOTPHE SRamer PBidh e st sob

| ngrde j i - , f ~ 1 j i dged
e A R R
and t heheaspreigutsr difped projections 61, 63 are at substantially the sane
hei ghts in projection. In accordance with the present enbodinent, in the
sanme maforesitpg%d) Feabpa sénterdionierealisolutherobyrary/a ppaeemit vglhmegtil@Ocont ai ni ng
dirt or particles is guided by 15 the continually extending ridged
projections 61, 63 and is |led adequately to the outer reference Ebints 31b,

59b ' i ckl'y drained off t tsid th tem. t her ef
" can Broathe Pote B eRe bk g e Tastl o SRS EPRIVBPY | of ency.

0 pore measurement using a mercury porosimeter manufactured by PORUS
MATERIALS, INC.
Incidentally, the value of 30 % compressive stress is determined by setting
PVAt porous elastomer in an adequate water containing condition in a digital
load gauge with a load being applied upon the entire end surface, measuring
25  the load when compressed by 30 %, and dividing the measured load by the
area of the end surface.
Next the operation of the present embodiment will be described.
When the surface of an object to be cleaned 21 is cleaned with rotary brush 1,

ridged projections 27 rotating at a high speed by rotary shaft 9 are pressed
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Next, the fourth enbodi nent of the present invention will be described in
20 connection with Figure 5. Figure 5 is a plan view of a cleadi RGYr&ifdry
brush in accordance with the fourth enbodi nent. As shown in Figure 5, in
the brush body 67 of a rotary brush 65 in accordance with the present
enbodi ment, six ridged projections, positioned on every other line, of the
twel ve ridged projections 27 of the, first enbodi nent are renoyed, 25 and

t here araegaélﬁﬁta*ﬂtfe%) Be plaaned; syriage pf éPéﬁ%Jﬁ‘ifn‘é’?‘g@ Water HeOtayes FeCBHNES or

o A0 R o P OBl el 1
o RIS, SR 08 G BEASEHILDE AL MARTLM, 2 e

to 16 rm%e;d #ﬁdgéc;tl%guge? Ihsad Be pPIAY g&foh@rbg%&%méxhq‘h%ge&m 6k ¢ARiBGS! i quid

IS gui ded projections 27 to qui ckl'y drained“off to the

out sgde Rtulihal Syt &8 swltlcd i bBfcRt td bealedticdv Uendver e the Ruuklre 65
havi ng nore excellent cleaning efficiency in the sane manner as the first

enbodi mertan bbjdextto Hehelefinéd 12 le tdpedher mtitlo fthe hepemt edearting nvendi wnitei | | be

described in connection with Figure 6. Figure 6 is a plan view of a

cl eani n@utert deyipheyshand @@cﬁmﬁﬁcdram@d efiietof the russidedeintling syaemhown in
br. 71 in accordance with the

glr ggreﬁt 6(8H‘E§g‘§‘? %iﬁ?ﬁfg&g&oﬁa&f@cgwc{ﬁé S]i%é&@é Ssl-oj ections 77 on twelve ~0

t rai ght t i i .75 whi.¢h t .Sl t with . to th
i nos paAoPRl BRiedShh Prat cBRbure G aRf s B @ baptla s BRIRERLe Dol nis
75a,6f themRABNLAM, foﬂdﬂ”'@bj'ehﬁ”‘ﬁﬁb% eledh@d At rébtei\fe%ﬁé'héﬁtrifﬁé&lr ¥absang the

ci rcunference around the center of rotation 35. The inner reference points

75a ar e isguided bhehei miged phajestidme 27 et led habgua@lpto dhtdrheefemmce
concentric circles 39, 41 and adjacent to the innernost edge 17a of the
wor ki ng mimt 3db, kinceThbe audged mebctiove Po6i conginiEhlyaestenst o timeverout war d
fromthe qQuter circle 41 and adjacent to.the outernpst edge 17b of _the

.adj .
wor ki ng I§tATeRee ANt Bchadg%thﬂgﬂéﬁ@? sheratatianentes a8rpf grorkras paracd A set ti ng
lines 75 a a.ld 79,20 i,s set at 3 wher,e t.he line 7 asses through
the cencllt ShEY Al SRSt PEn iRt B T, AR 4t B cbbeL BERERGHL! ance
bet wgen g 'tHB"s'beﬁ’E‘Q%f%&tiﬁ Hq%ﬁ&ﬁ?’&%?clﬂ?'dlla_?né)é@f Gm/ B QirfhQeoPRANt OM
setting line 75. "Incidentally, 1f the crossing angle B11s in a range of O
to 45, idbjadtlth bdalamidd 27The thdantdide 9€thé BYstenietnd tharsiddrdceaime fl ant

backward in a direction of the 25 rotation of the base 3 and sheets 23.
the dirt or particles can be remarkably reduced.
Accordingly, recontamination on the surface of an object to be cleaned 21 of
the dirt or particles in the spent cleaning liquid is surely prevented.
20 Furthermore, even if residing particles are hard material such as grit, the
occurrence of scratches on the surface of an object to be cleaned 21 could be
more reliably prevented
As described above, with the rotary brush 1 in accordance with the present
embodiment, dirt, and the like scrubbed from the surface of an object to be
25 cleaned can be quickly drained off to the outside of the system, and thus the
rotary brush 1 is made to have more excellent cleaning efficiency.
Incidentally, in case where both the front and back surfaces of a flat object to

be cleaned are washed, two rotary brushes are positioned generally in parallel,

between which the object to be cleaned is interposed so that both the surfaces
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Furthernore, the longitudinal length L8 of the ridged projections 7ZM%Iong
the phantom setting line 75 is formed | onger than the IengchGBﬁﬁH abv

“wi dthwi se direction, and the ridged projections 77 each are at
substantially the same height in projection. 17 2 ~~"~r~~21n
accordance with the present enbodi nent, the spent cleaning liquid is guided

by th | d ) j ecti 7tob i d dr ai f to th t si de of
Che syst g%ﬂaq%%ii»éréé’ Rath re Sesnd THRUanshast Rtera AP RIS o o i ¢ can
id h 73 .havi | | ent cl [ ffkcCi . 5
et FREAEY PERSRAR0R REHEOBH L CRECTICE ShE o PUGE) BAVA TR 4hotid Bhea i n
t] | Fi oFl 7.-1.S: [ | ' t
or o | han) Bt PR o e LRHAGH ke Ry R R Ref, P, Y e

brush baea &3 dffa BumPeRbY oBjebitoBle £18aRES 04K BBGRadMeldsi it dHRBERY

enbodi mrent has nuch the sane construction as the fifth enbodi nent except
f or & heFbagidy efthekecpidsinbrdbathi tghé doesilifl int dumnedtibrwioh Hiperd i nes,
and the slant angle. Nanely, the phantomsetting lines 85 (ridged

proj ect 8oRxE8%)3 mr & lan viewmnfd eleanamgl rotary dinvg ainga@osd@d@ewwtgeﬂleeach of

t he phantomsetting lines 85 and a line 89 is set at 45, where the Iine 89

passes $a¢pBdaMboimentt dncidentadly an dheciecand dhaougie seydpsmmodgnentsat

bi sect s, the ,di bet he. i . fer. ints 85a and
85b of (R BIRCEH SIPTIAEN PHATESE SHHESE RGP LRl i EHLPHISCHES of ¢ he
o rramntot a 3 e .

P ound Thid chifiret 80olfBhEarelndb AR ki HBEY Mebodilr CHREBRERIT © 210

further adwIddd! a1 e réfORer thel cbhidoddnt diRSlalr\Weo ZRosONELRNLE! Eréd I Cl es
39, 41 and adjacent to the innernost edge 17a of the working surface 17.

The out embbéireseiscargpanatisedBMithr Bke eteférenic@enumbengr and r e detaibad er
circle 41 of the two concentric circles 39, 41 and adjacent to the
out er noéesceipgwnitherest wHkbewniitted. surface 17. The phantom setting |ines 85

e LSt b o e bR B e ™

j ect] 7 ks d | th t he | h. i | dt hw
20, g O BTAFEL T B Sch R B P A e
heignt sof _eWi&%&iffgircﬁéBbtidr{‘Z?QﬁQEQ%@&@eWbBHi&l&%.Wri@@@&ﬂ%{%&‘ioné he spent

cl eaning 1 qui
51, 53 are continually provided on each of the phantom setting lines 31, and

the length D2 in a widthwise direction of the ridged projection 51 on the side
of the center of rotation 35 is formed shorter than the length D3 in a
widthwise direction of the outer ridged projection 53. In case of such separated
<0 ridged projection 51, 53 being used, the word continually means that a gap G
in a longitudinal direction between the two ridged projections 51, 53 is set
shorter than any of the lengths D2 and D3 in a widthwise direction
respectively of the ridged projections 51 and 53. Furthermore, the lengths L2
and L3 in a longitudinal direction respectively of the ridged projections 51 and
25 53 are made longer than the lengths D2 and D3 in a widthwise direction, and
the respective ridged projections 51, 53 are at substantially the same
projection heights.
Inner reference point 31a of the phantom setting line 31 in alignment with the

innermost edge of the ridged projection 53 on the side of rotation center 35 is
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21 ~d~~ 2~~2 guided by the ridged projections 87 to be rapidly drgrﬂgquff
to the outside of the systemin the same manner as the first e%50|“ fﬂf
and therefore it can provide a rotary brush 83 having nore excell ent

cl eaning efficiency. Next, the seventh enbodi nent of the present invention
wi |l be described in 5 connection with Figures 8 and 9. Figure 8 is a plan
view of a cleaning rotary brush in accordance wth the seventh enbodi nent,

and Fi gsetdfugther insidentherigagr girsle &9 of the tee sefierenceanceairis airdegdfe 8. As
ot th't heL BPasradasa0dp ARSI AEE . i PTEVEPRIGDE ApBee (TuERP noar) 10
B o ek SRR R AL Bl 4 STbo R R SR e,

refer enflgte?ﬁid%:ed??aofoﬂ}et Bﬁt&hﬁaggtg‘ r%%ie%'ti%ﬂ ki Qg%efffu?ﬂf‘er! &&tégcgedt% regul ar

i nterva on t rcunt erence a e center of rotation e inner

ref @ engeLepirlS 41998 tRE 8w ebfdrbhéd@dndeRaE dirtIcaMd 18, hAASE adjdcehetc39 of 15
the two concentric circles 39, 41 and adjacent to the innernost edge 17a of

t he wor thewguiswnicat edgd 170 loé tloewerkiref andaael hoi nts 95b are set further
outward fromthe outer circle 41 of the two concentric circles 39, 41 and
adj acenficearding toutles myesentdgmbbriment,t e ther kamg uarinere ag7therigst

| ongi tudinal, length L10 of the rjdged projections 97 al ong t he phantom 20
sett| nge’F‘i%Hé“QSng égfs speptcleame iawgconsaigineg girtorinaracigsds BWdes ¥ r ect i on

I di ti l,.to0 t hant ti | i 9 d,t i dged

or of act M S8 SR iAo . ke B Ao afRALT HREC A2 Shown
pr oj ect FBHE" ) e o A

o5 uhi ooty KBt @RPRERaen Sl R BRRRRPTLARC O 14 Re fling S CPLon

the i nngystand aMﬁferé_ﬁE@ﬁ@%?gP@Jiﬂb% SrarpBeusod7 Hd8nk GG sigheNaht | engt h -
L10 of the ridged projection 97) is at a slant wth respect to a line 103

whi ch pelsaemng éffeimteyt he center of rotation 35 and mi dpoi nt 95c. The

Cr OSsi n&eangl e 8 3 between the |ine 103 and tangent 101 in a range of 0 to
45 i s shersf the dhird smdodiment of rtbeenreserbdnveriieniwill desdescatbedoin 19 2 f

"I ~~a~ Gf~2 Incid |1y, t i ng,. | e bet i i
{hr ough  CHECEER BFFof FExt1 S B6Vanih JHearbi Pathegsrb Famst R BHant om
ttd L t 5.k i | d: th
Z$b1|5|t P g?‘lyt""g%ib%?“gg?? grsl %&gf%ga%c}%i ‘ﬁ%%%ﬂgéﬂ tg %%{tg%?)tg %1%41@&%0%1%& ]fg%ﬂetgﬁlawai from

the cenj&tingf 1if1@§,aévieg_ﬁoéh&5nn&1%f ChOTWeRe PRENRPBEERRANIN VIl 11eehd N @
range of 0 to 45, and in the present enbodi nent the crossing angle B 4 at

t he i nnfirstr efobodimenyoary r&8aced vaieh @k stfaight hrhamtosssagimndinesBB at t he
m dpoint is 20 as nentioned above,
having a shorter length L4 (L4 < L1), and ridged projections 61, 63 have
different lengths in a widthwise direction varying with the position on the
20 phantom setting lines 31, 59.
The phantom setting lines 31 and 59 are positioned alternately. The inner
reference point 59a of the phantom setting line 59 is positioned outward from
the inner reference point 31a of the phantom setting line 31, and the outer
reference point 59b is positioned inward from the outer reference point 31b.
25  Additionally, the inner reference point 59a of the phantom setting line 59 is
set further inward from the inner circle 39 of the two reference concentric
circles 39, 41, and the outer reference point 59b is set further outward from

the outer circle 41.

The ridged projections 61 are arranged on the phantom setting lines 31 and

15



and the crossing angle B 5 at the outer reference point 95b is 30
Additionally, all the phantomsetting |lines 95 are equally at al §I WaY itcl
backward 10 in a direction of the rotation of the base 3 and sheets 23, and
protrude forward in a direction of the rotation of the base 3 and sheets
23. In accordance with the present enbodi nent, the spent cleaning liquid is
guided by the ridged projections 97 to be rapidly drained off to the

out si delobmedruitbyeshidths PRnE e urleroader aRat 15 ATeY drasa dhAeRRteTand

t her ef it 5 id . b h.93 .havi. ; | | ent

cl cani o BHAE0AEy Redvat drasart da A, wadcharog IR BERTeIS dor (e
b h : , : ' e, fol fi | th
erboa BRI, &7 hEonpEh YesiIake S i had kbt IRk ARRPRETE

br ush_dibefor? ROMhAdinfixdWiqhbButdOfRITR AP 85 SilRI A eant oSt s Ver e

carried out, the test results 20 w |l be described bel'ow i n connection
Wi t 5 Tapdogectiond(63 are arranzed onphzntbabkettindStiape 50fanfdhforieithahethelf Nunber
of Ti me NeededSanpl eSetting Li neProjectionProjectionfor

d eani nghitthaibginAgrahtalBnigtoa def aPlhtaist owky dopmd 1R c&Setrtof mgtatiane35, so

O Straight Sl ant. Angl e of Phant onRi dged120. 6Setting, Line at M ddl ePoi nt:
30St r aj et dsnath Dﬁ%gm@ widthivaae m%g@d@mecﬂsa@imgnmum at the trexPoi nt

L e 1 PAUPasF PRI 490 e [anedh D 51 8 Wathuiee Grectad B nerbbt Behe 73 a3,
93, andm?%; rgfergffi‘#?; bgﬁt Agp, Pn&@?&x@aqg?ﬁg%Z%&l X lgﬁl(f%gﬁﬁé ¢, 1TR9€,1%, PVAL

porous el astoner ing a poros : . aver age pore

di anpt efespbetdiOUtidded Hbje@tthe NEeOUbhes YediBREIGElyONIohRE: SRSl thd was 60mm
Furthernore, the outside’dianeter of the workKing 5°surface 17 was forned

sl i ght | jisi@hnelengtianDUh® &) uinsl (e fispeelies ridigell Nrofheiohs B3, 68farkhe ri dged -
projections 27, 77, 87, and 97 of the sanples A ~ D, the Ilengths of D1, D8,
D9, andsubkbantiaby whelsamieseeightssntprojectione set at | Onm the | ongit udi nal
length JL1, L8, L9, L10 at 23 and the height at 6mm The projections 115-
of the tbﬁﬁ%?ﬁi%‘i? Wifpthe pragepe empodyaentan ke 1R e SRR hORrE0 mm the

EZ;?P; %hgg%ntggﬁ% ?}P%}'&g le;}q%]éggf%ﬁglgbggatﬁ%]g dirf gzd pgpt%&e\sl\?g geui%%aib%ri oned in

15 the continually extending ridged projections 61, 63 and is led adequately to

the outer reference points 31b, 59b and is quickly drained off to the outside of
the system, and therefore it can provide a rotary brush 55 having more
excellent cleaning efficiency.
Next, the fourth embodiment of the present invention will be described in
20 connection with Figure 5. Figure 5 is a plan view of a cleaning rotary brush in
accordance with the fourth embodiment.
As shown in Figure 5, in the brush body 67 of a rotary brush 65 in accordance
with the present embodiment, six ridged projections, positioned on every other
line, of the twelve ridged projections 27 of the first embodiment are removed,
25 and there are arranged a plurality of projections 69 in the shape of, for
example, a cylinder, hemisphere, etc. instead of a ridged shape, on the sheets
23 betwgen the remaining ridged projections 27. That is, the cleaning
members comprise the ridged projections 27 and projections 69.

According to the present embodiment, in addition to the cleaning effect due to
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The space occupation factors of the area of the ridged proj ect?@nﬁf, Tarng 7,
.87, and 97 and projections 115 of the sanples A ~ D and conpar Jof"8a e E
15 with respect to the sheet 23 were all about 40% The cleaning tests for
each of the sanples A ~ E were carried out by cleaning the surface of an

al um num di sk for a diskette. The detailed test conditions are as foll ows:
The al um num di sk to be used was underwent finpal grinding with free grit,
and wastheopehessionsdfs dhe ypembeleaninegdiquigis gridest ey thewideed RrejgetioRfi d was

Choun | A thGecraCK RoMaipe S PGB A deida o e HetaBnEB BEFTBSE] G of the
Lve. b h 71, 81 d 91, f i ej '

ot e aPEradeinEtert RERaes i raofn Exctton AR IR ciRRy L8 "

rotatiop, af rﬁ&?n%rﬁag %@fi’%sé}ﬁﬂédi%é@ﬁs 100 rpm and the junction pressure

bet ween each o e ri dgle proj ections 27, 77, 87, and 97 and the al umi num

di sks wasleabothe HItH WHbodinferRVal URé iHesoht iRCeti@aMillgbbesddserited fer f or med
by neasuring the cleaning tinme needed when each of the sanples A ~ E was

used, cedmmdcaibhngithigued 81 Figaired igen plfant iewcdfeacieagirtg rotafyobrudiein
respective sanples A ~ D where 22 ~~~_~ ~~~2 the cleaning tinme for the
conpar i senordangs with thesfifib enmedliaent. and conparing those val ues. The

cleaning time was_the ti fromthe starting of the cleaning tq the

r eachi ngs oml%ﬁmen@%&b&@ ggé’fvﬂqé‘P*é‘th’éuéheﬂn}%@c%aﬁP%q ed state
was assumped.as the state . when the nu r.of .the,5 particl contained in
the or oMY PAeFEL BPLOALHSR ieniiey TiPrinee Breers B af diefide

pr eget ey . I I i nples A
o T oSl JHTREk: ock A1 e ARG deoF ok ol e ) hTEnasTP, 12
sanpl e Baydihf thivughond crtanbMtgfibh@sency. Additionally, in any of the
sanples Ato E used, there was 10 no scratch nmade on the al um num di sk
af t er clhanader Inefirdane gloliyts 254 dudle phantonh aseytibg Ushess 78, aré7setsst, 65, 71,
81, and 91 were constructed with the base 3 and brush bodies 5 49, 57, 67,
73, 83, regwlapmteryalsian the clipumiberense arpund shetcenieree yataHonndd.BFish bodi es
5 49, 57, 67, 73, 83, a 93 onl I.n the ca of .1 he base o tted, the
sheet | 25iprelredie ROHE GiF 355 B0 AR PEvEE Body (b CRACLCRRE DA

ad v tar : r ' a sheet
23. 71 ' Fiy EhG et Bhrald 6 dnbhuReflo U SRRSHELEE: 17 B 2
be di speseRingd £18€hde/ 19NThReOWRF kbRt baliRs IEhrd B& RatRes oWtwhrdN
adhesive, etc. Furthernore, the ridged projections 27, 51, 61, 63, 77, 87,
and 97 fray tlee @6Xet eiviciggat addiadjaeeitaoghé antainagst edged 7pldnbhe walkings pol ygon
such as generally a triangle, rectangular, in cross section in a w dthw se
di rect i ewfake A7+ hei r

Crossing angle 6 1 between each of the phantom setting lines 75 and a line 79
20  1is set at 30° where the line 79 passes through the center of rotation 35 and the

midpoint 75¢ that bisects the distance between the inner and outer reference

points 75a and 75b of the phantom setting line 75. Incidentally, if the crossing

angle 4 1 is in a range of 0° to 45°, it will do well.

The phantom setting lines 75 are all at a slant backward in a direction of the
25  rotation of the base 3 and sheets 23.

Furthermore, the longitudinal length L8 of the ridged projections 77 along the

phantom setting line 75 is formed longer than the length D8 in a widthwise

direction, and the ridged projections 77 each are at substantially the same

height in projection.
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corners being rounded, and generally a trapezoidal cross sectidh NaVazbi2

| ongi tudinal direction. 25 I NDUSTRI AL USABI LI TY As descri bed above, in
accordance with the present invention, the spent cleaning |iquid containing
dirt or particles scrubbed fromthe object to be cleaned is guided by the
ridged projections and is | ed adequately to outer reference points and is
rapidly drained off to the outside of the system and 23 6 2 3 ~~~~ ~~=2

t he resiniascerdanee witht bee diresensr epdodiment the sbent eleating| jawiddicced.

A di ngl y, am ion ' . .cl d of the.di

rocor & a0 Ly neaeTiAm At on on, 30 ebject up e chosed o LSl o o,
i f i di ticl har d terial it, .t f
e ELLLENeR GRS BT 14 B S 85 00 Lo e R e of
21 ~a~' =~ 2~ ) i i S| hard b

o e S S Rl LR R SRS 2 Perd Pase
mount edN@t AHOLRIN SABbEMAERNH oft tRbUsRkbhY iRbe:dthGRN Y LEEIRR DRI €Ct i Ng

fromthe working surfaces, the tops of said cleaning nenbers being in

cont act coMridatisai withiHigete VOFipaire 7eianeslanhiibe dfef dbanihg mtsybshashtinal |y the

sane plane, said cleaning rotary brush characterized in that: said cl eaning
menber sacordamatewith thepaktpvémpbdiaeeital porous el astoner and conprise one or
nore ridged projections_ positioned continually fromjnner reference points

on the AF #8o¥M WhEigust brther brushabedin 83 o iheotasy birgh Sl adeorearsis er

f i nt th ide of . th t i ph f.th Ki f
o o B e S RSl by S e Porhe DBl S Bl bl o1 e
ref ey eF‘&ﬁbBQirﬂéét é;&egé‘f t‘?llétlgﬁ%t{he&enrh% MR8 it 151?&%3‘ thB .n"i‘lrﬁl?é}g' tudi nal
direction of saird ridged projections ong sald pltantom sSetting 1 nes is

formed $fofigaindd)andahbeMitthanglea W dt hwi se direction of the ridged
projections, said inner reference points are adjacent to an i nnernost edge

of the Namkélngtlseirdfraaeoms aettingitlbresr 85 e(rédgeel projettons 8@ damcean ino an
out ernost edge of the working surface, a total area occupied by all of the
ri dged PuBIbEE: ot srogsing rmels of 2Jmtiveesoeash of thr phaaten settingilanesor ki ng
surf ace85 and a line 89 is set at 45° where the line 89 passes through the center of
15 rotation 35 and the midpoint 85¢c that bisects the distance between the inner
and outer reference points 85a and 85b of the phantom setting line 85. The
inner reference points 85a of the phantom setting lines 85 are set at regular
intervals on the circumference around the center of rotation 35. The inner
reference points 85a are set further inward from the inner circle 39 of the two
20 concentric circles 39, 41 and adjacent to the innermost edge 17a of the
working surface 17. The outer reference points 85b are set further outward
from the outer circle 41 of the two concentric circles 39, 41 and adjacent to the
outermost edge 17b of the working surface 17.
The phantom setting lines 85 are all equally at a slant backward in a direction
25  of the rotation of the base 3 and sheets 23. The longitudinal length L9 of the
ridged projections 87 is formed longer than the length D9 in a widthwise
direction, and the ridged projections each have substantially the same heights
1n projection.

In accordance with the present embodiment, the spent cleaning liquid is
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said phantom setting lines are generally straight and at a sl aﬁ to a Iqhne
passi ng through said center of rotation of said working surfac t Bbhr &0
reverse direction of the rotation of said working surface, and a crossing
angl e between said phantom setting lines and |ines passing through said
center of rotation and m dpoints that bisect a distance between the inner
and outer reference points of said phantomsetting lines is at npbst 45

degr ees. guided hyl dwniidged orejeytibns 8R todrepramlygdraivad off teethecoutsisienefed on
and rotating in unity with a rotating working surface gQpposite an object to
be cl eanfd@, SYSHRMARAS SAgnerEraTRer ztﬁm%érstrﬂjng%mqmeagﬁégﬁrqff@rfﬁdérc,ant he top
of said cleaping nenbers. rqt.ati.ng in substantially t sane plane in

cont act WiOTHHG hioluy dench S HRE ke Serbe) eBrnify AelRfFor uan

char act egi [ , [ Ok cl i - de.wfi..a yvhnyl acetal
porous. Vet aherRfts i SRR U TRENE LRI TR G et dnKN

Pr o] €t | @RheOSh WieR T GAN & Audl § Yrighided ANPHIAPIRAPOES dROIThE Wfwhe side
of the center of rotatron of the sheet nenber to outer reference poOints on
the si debeisht e febedarer wptiertheokeddiths batodiraehgr and Faalreoh & phural ity
of phantom setting |lines extending fromsaid inner reference points to said
out er r edrdaegeckvipwi oftthe emsémtigt pontiorain Biggire 8di nal direction of said ridged
proj ections_ along said phantomsetting lines is forned |longer than a |length
in a wi dhnrhewndir Bigurers, dhethraishi kipfsd 99 objacrathon Syushiod inngaeprdasicsr ence
poi nts are,adj acent to ap innernost edge,of.the sheet ne r, .said.outer
Pot or encBithohe SrarentopBeditert R ulEh itk BiCRe G RE CHbeRRERber - a
total, ar ' L al |l i dge r0] ' 0 to 60
of 30 oy B SPEE BhREhE 1 o br i B O DR RS AR R LS ol 2
gener al | yhsithal Shtkirgn & 78 ofHIANEfthGAbbdiRgeRassi ng through said center of
rotation of said sheet nenber toward a reverse direction of the rotation of
sai d sheBhe mmdrereferdmde oititasEngf ditgpkrabeimeettisgiidep9drdrenosstiediaty fi nes
and |ines passing through said center of rotation and m dpoints that bisect
a di st anegubsst wdervalson theecireuniference aredied she eeptirmfsrovitienidd. disent om
setting lines |s at nost 45 degrees , A cleaning rotary brush _conpri sing
a hard DREET FEIATARC PPdYA A0RgARROFEL NG tReT Wavar a&ﬁh%%%%r@%@%&p be

renier s BT FiRg e e Rs o ang Sl Aefbtipbbdodle FIFRUED,
menbers Reiidgl QirfARt fFLTHE SR k&P &Choin®s l@%bcél%aélﬁgfﬁlméreoﬁﬂ\;eﬁ@ ng in

substantially the same plane, said cleaning rotary bru characterized in

t hat ; safirémciheasiitag cireleber of Bt wimtendehteic pixclesi 3By 14 1a0a] adjapentotesthel ast oner
and conprise one or nore ridged projections positioned continually from
i nner refweemost edgeani tb ohtheworkishg safrfadeel Gent er of rotation of the working

surface to quter referenc oints on the side of the quter. periphery of the
wor ki ng @a? lepgtuinel d4peh §19|Q§rtépiltlg5/g%# PEHSFHEM SEAIPHE the SR Eendi ng

120 b Tt St FORERRRT aoden i Gl B0l RS WlresBpnant om

setting hibRgSal Brd M hokARIo thADIRALER0 ML 2in¥ I5NWnAe il nefgdon 26
projections 97 each have substantially the same projection height.
As shown in Figure 9, a tangent 101 to the phantom setting line 95 at the
midpoint 95¢ which bisects the length along the phantom setting line 95

25 between the inner and outer reference points 95a and 95b (the longitudinal

length L10 of the ridged projection 97) is at a slant with respect to a line 103
which passes through the center of rotation 35 and midpoint 95¢. The crossing
angle 63 between the line 103 and tangent 101 in a range of 0° to 45%is

satisfactory, and in the present embodiment it is set at 20°.
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21 ~t;~l~ 2002 of the ridged projections, said inner reference points are
adj acent to an innernost edge of the working surface, said outpn nelefgnce
poi nts are adjacent to an outernost edge of the working surface, a total
area occupied by all of the ridged projections accounts for 20 to 60 of a
total area of said 'working surface, said phantomsetting lines are a
curved line protruding in a forward direction of the rotation of said

wor ki ng Iagideadelly,atheasrgesingtangla detwesra finapassing thiropsh the whhtdr &fi sects a
| engt h between said jnner and outer reference points along said curved |ine
is at a totalaent and ap pueEy Ronbighthaphankmesetbing: bhat Yo engf 2sai d

Lrection of the

wor ki ng surfac nd sai d, m dpoi nt toward reverse

ot at | oriSBECER PP Kl PEAPISIBCSCtig Aner J3 sHingha rgPLTBE SR 4o 1eRe
passi ng thr rhi frary .point i.n i d curved |line an i ent er of
o at 1 orf gl b Y P Eahifibe el AR Sy PO B REH

appr gac | I 1 S: om sai en of.protation.
PP aches B0, cellle KR! bEGCIRG idsSP ATl 64 ST i

rotati ngpreBertnémboirhEntotHeOdrdkbing pK PnbastHd AGRrHRRIShEC pamtBHaciet to be
cl eaned, and cl eaning nenbers projecting fromthe sheet nenber, the fop of
sai d cl ezhiatglOtethercsossimgingte § 8 sutist aidpaht ys 208 asanmentibaed aboveont act
with the object to be cleaned, the cleaning rotary brush characterized in
that: sdnd deccnossigemnalefd @W@lermd:ermfeaemlmnhéﬁba%wal porous el ast oner

B Ly i
R R e 3 e

sai d i nngra af-e6@6e6r B AtatibA ;T2he bt 8TarBlIRlee098. Poi nts, a length in a
f said ridged projections along said phantom

| ongi tudinal direction o
setting Ini Aecrdanéorwigl thengessdniaemboliengit) the spawidtlrenses diqueétison of
the ridged projections, said inner reference points are adjacent to an

i nner noguideld bydfhethdgerhpetjectioned? te diedrapidlyrdraiiet effde thei nitsidaraf

adj acent _.to an outernost edge of the sheet nper, a total agrea occupi ed by
all of tthe YstRFedAnghsj8&s m@%@wﬁws 1#%@“5%@1616@@ iyd th@!f?q»rw capo2 of a
t ot ar 0 i.d r kin urface, said phantom.setting lines are a curved
| ndSpr dupyiiend Frd R P B e R PR BB ARO8PEE 0 o cheet mber .
a_tangenet thBesGHENST | BNE, alnd T8RRI, BNLE BLbi hgng hghet ween
said i _nne? and out e? rcel?’er’en_(fe IE)oi nt S%Conswgafgh%l??égé% ?heqi gtlé'? a sl ant
to a |inelasgitagtHefisstgfifsh dixRntad edvehoh adrhbodiaferial Weshpeépdretber and
said mdpoint toward a reverse direction of the rotation of the working

sur f ace,togethea with ssiomgpansiresdaplecBnf a rotary Ipaski 113 adwlhmvghiaFigarei trary
point in said curved line_ and said center of rotation and a -tangent to

sai d curfedor whachhsamples themleaning tesisnvernensiediay, ond the testeresplst rary

pol 5 : Swfﬁl\gg d];:gc%l eS Iéiogv%?ltc%rnn%gticr)r? tw%lll Q‘gxble 1.
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5. A cleaning rotary brush according to claim1 or 2,

said ridged projections are nade of a pol yvinyl

having a porosity of 80 %to 95 %

250

adequat e water containing condition.

to claim3.or 4,
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1o Oy>S%QD/(i OﬁS( )Dg{ hd D? &10 é& g&thwme direction were set at 10mm, the
longitudinal length L1, L8, 1.9, .10 at 23mm, and the height at 6mm.
The projections 115°of the comparison sample E were cylindrical with the
diameter of 10 mm, the height of 6 mm, and a total of 60 projections, and they
were positioned in nearly constant density on the sheets 23.
The space occupation factors of the area of the ridged projections 27, 77, 87,
and 97 and projections 115 of the samples A ~ D and comparison sample E
15  with respect to the sheet 23 were all about 40%.
The cleaning tests for each of the samples A ~ E were carried out by cleaning
the surface of an aluminum disk for a diskette. The detailed test conditions
are as follows:
The aluminum disk to be used was underwent final grinding with free grit,
~J and was roughly washed by means of a flow of water. A cleaning liquid was
pure water having particle controlled. There were water ejection holes, not
shown in the drawings, provided adjacent to the center of rotation of the
respective rotary brushes 1, 71, 81, and 91, from which water ejection holes a
cleaning liquid was fed onto the aluminum disk. The rate of rotation of the
25  rotary shaft 9 was 100 rpm, and the junction pressure between each of the
ridged projections 27, 77, 87, and 97 and the aluminum disk was about
10g/cm®. The evaluation of the cleaning tests was performed by measuring the
cleaning time needed when each of the samples A ~ E was used, calculating

the relative value of the cleaning time for the respective samples A ~ D where
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773\ : PE: The zegltpshowed that in any case of the samples A to B used, the cleaning
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cleaning efficiency. Additionally, in any of the samples A to E used, there was
10 no scratch made on the aluminum disk after cleaned.
Incidentally, although the rotary brushes 1, 47, 55, 65, 71, 81, and 91 were
constructed with the base 3 and brush bodies 5, 49, 57, 67, 73, 83, and 93, the
rotary brushes may be constructed with the brush bodies 5, 49, 57, 67, 73, 83,
and 93 only, In the case of the base 3 omitted, the sheet 23 may be attached on
15  arotatable working surface with an adhesive, etc.
Moreover, a rotary brush may be constructed without a sheet 23. In this case
the ridged projections 27, 51, 61, 63, 77, 87, and 97 may be disposed directly
on the working surface 17 of the base 3 with an adhesive, etc.
Furthermore, the ridged projections 27, 51, 61, 63, 77, 87, and 97 may be
20 configured in rectangular shape in a plane view, a polygon such as generally a
triangle, rectangular, in cross section in a widthwise direction with their
corners being rounded, and generally a trapezoidal cross section in a

longitudinal direction.

25 INDUSTRIAL USABILITY
As described above, in accordance with the present invention, the spent
cleaning liquid containing dirt or particles scrubbed from the object to be
cleaned is guided by the ridged projections and is led adequately to outer

reference points and is rapidly drained off to the outside of the system, and
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charactenzed in that;

said cleaning members are made of a polyvinyl acetal porous elastomer and
comprise one or more ridged projections positioned continually from inner
reference points on the side of the center of rotation of the working surface to

outer refersnce points on the side of the outer periphery of the working

surface on each of a plurality of phantom setting lines extending from said
inner reference points to said outer reference points,

a length 1n a longitudinal direction of said ridged projections along said

phantom setling lines is formed longer than a length in a widthwise direction

of the ridged projections,

said inner reference points are adjacent to an innermost edge of the working
surface,

said outer reference points are adjacent to an outermost edge of the working
surface,

a total area occupied by all of the ridged projections accounts for 20 to 60 %
of a total area of said working surface,

said phantom setting lines are generally straight and at a slant to a line
passing through said center of rotation of said working surface toward a
reverse direction of the rotation of said working surface, and

a crossing angle between said phantom setting lines and lines passing
through said center of rotation and midpoints that bisect a distance bstween
the inner and outer reference points of said phantomn setting lines is at most
45 degrees.

2. A cleaning rotary brush comprising a sheet member mounted on and rotating
in unity with a rotating working surface opposite an object to be cleaned, and
cleaning members projecting from the sheet member, the top of said cleaning
members rotating in substantially the same plane in contact with the object to
be cleaned, the cleaning rotary brush characterized in that:
said cleaning members are made of a polyvinyl acetal porous elastomer and

25



D }I[OVK@ ! | | O#1O0WME () - -1t O#10% : & () - - SH10%& () - S! SH100& ()- %é"éf&\bozﬁﬂ% ) -

| 39409 () -

CJ& () -@ ! y9! #10%&' () - ! y9! #10%@B.' () - ! yOH#L0%&' () - - ! ~9#10%EE& () - - [} xmbC

10$1 109 ()

} ~~Ho[ WAVK@ ~9* #10%EE&' () - @ 9* #10%I K
- 10 10

10f >100& () -3s! 10%& () - s3s! 10%& () - s9*#10%& () - @zY7nbCl 1 t* $10% (& () -
t°$1004 (& ()-!f #10%& ()--!y #10% -& ()--f#10%& ()- S f#10%& ()- ST)zX9nbCl ! 3
1 1098 ()-!L*$10% ()-!L*$10%@@& ()-'L! $10% ()-!L! $10%<& ()- $10%&

100 ()1 e Sars IR IRt Qg‘?s sl oy ey

pL#100/<77& (

rotation of the sheet member to

i 9"}5‘9#:‘;@%1#&0@) Bm:je\gf-we cargen

10y>100 () o 1Mrck it e iad bUSINE: Lty S QR00Fel
S ) ot ok et 1 B e el

i ZX6SHE! 1t * ¥
$109%4@& () -!
10@ 109 (
1 10%g0& () -
%40% & () -

Bef&@h%p(o)m@@séﬁ L@r#ﬂé?&@&cé) diAfdYg& () - 03, 10%9& () 10@10@

11
'§%§%\30/ SEB%' HB gg&l@rti@fg%?' )"éﬁei POUGRIQTS Hnneerd
plmrgom setting lines is formed longer than a length in a widthwise direction
of the ridged projections,
said inner reference points are adjacent to an innermost edge of the sheet
member,

said outer reference points are adjacent to an outermost edge of the sheet
member,

a total area occupied by all of the ridged projectio ns accounts for 20 to 60 %
of a total area of said working surface,

said phantom setting lines are generally straight and at a slant to a line
passing through said center of rotation of said sheet member toward a
reverse direction of the rotation of said sheet member, and

a crossing angle betwesn said phantom setting lines and lines passing
through said center of rotation and midpoints that bisect a distance bstween
the inner and outer reference points of said phantom setting lines is at most
45 degrees.

. A cleaning rotary brush comprising a hard base having a rotating working

surface opposite an object to be cleaned while mounted to a rotary shaft, and
a plurality of cleaning members projecting from the working surfaces, the
tops of said cleaning members being in contact with said object to be cleaned
while rotating in substantially the same plane, said cleaning rotary brush

characterized in that;

said cleaning members are made of a polyvinyl acetal porous elastomer and
comprise one or more ridged projections positioned continually from inner
reference points on the side of the center of rotation of the working surface to

outer reference points on the side of the outer periphery of the working

surface on each of a plurality of phantom setling lines extending from said
inner reference points to said outer reference points,

a length in a longitudinal direction of said ridged projections along said

phantom setting lines is formed jonger than a length in a widthwise direction
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said inner reference points are adjacent to an innermost edge of the sheet
member,
said outer reference points are adjacent to an outermost edge of the sheet
member,

a total area occupied by all of the ridged projectio ns accounts for 20 to 60 %
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of a total area of said working surface,

said phantom setting lines are a curved line protruding in a forward direction
of the rotation of said sheet member,

a tangent to the curved line at a midpoint which bisects a length between said
inner and outer reference points along said curved line is at a slant to a line
passing through said center of rotation of said sheet member and said
midpoint toward a reverse direction of the rotation of the working surface, and
a crossing angle between a line passing through an arbitrary point in said
curved line and said center of rotation and & -tangent to said curved line at

said arbitrary point approaches 90° as the arbitrary point is away from said
center of rotation.

5. Acleaning rotary brush according to claim 1 or 2, characterized in that
said ridged projections are made of a polyvinyl acetal porous elastomer
having a porosity of 80 % to 95 %, an average pore diameter of 30 um to 250
LLm, and a 30 % compressive stress of 15 g/cm? to 150 g/cm? in an adequate
water containing condition.

6. A cleaning rotary brush according to claim 3 or 4, characterized in that
sald ridged projections are made of a polyvinyl acetal porous elastomer
having a porosity of 80 % to 95 %, an average pore diameter of 30 L.m to 250
1m, and a 30 % compressive stress of 15 g/cm? to 150 g/cm? in an adequate
water containing condition.

7. A cleaning rotary brush according to any one of claims 1 to 4, characterized
in that said ridged projections each comprise two separate ridged projections
and the two separate ridged projections are positioned continually along
each of the phantom setting line.

28



