; CDEFGHe3eM=:": zz{\ 6T: [ vm i mUmmun DESCRI PTI ON *cooooa*~ Title of the

| nventi on VI BRATI NGLY STI RRI NG APPARATUS, AND DEVI CE AND 5 WWWHM
PROCESSI NG USI NG THE STI RRI NG APPARATUS BACKGROUND OF THE | d
of the Invention 10 The present invention relates to a novel Vi gggdion
stirring apparatus incorporating functions of both an electrode and a

cool i ng MEIION o a device and nethod for processing |i qup !
products utilizing a vibration stirring apparatus. The preseﬁﬂ“ﬂmmm&mwmm S
for exanple ideal for surface treatment of products of all types,hy...

el ect r ol Titlsof the Ibastionpt i on of Related Art In vibration stirring devices,

vi brating vanes ! Lr.ati vibrating rod then
oscillated to mwmmgmaﬁm@%mbmﬁgﬁ and in this
way cgeate fl WETHIDFOR PROCESSINQUSING THPSTHRING MPEBORATEUS S
di sclosed 20 in the follow ng patent docunents in Japanese patent
application for inventions by the present inventors. JP-A No. 275130/1991
(Patent No.1941498) JP- AdNoe W W&ﬁﬁ@ 2707530) JP-A No.
312124/ 1994 (Patent No. 2@%9% J@-A .2 %1}7996 (Patent No.
2767771) ~TP-A No. 173785/ 1996 (Patent No. 2852878) JP-A No. 126896/ 1995
(Pat ent @gelglégﬂléﬁfgﬁ%t{PA No. 189880/1999 (Patent No. 2988624) JP-A No.

g

54192/ 19 1015989440) 30 JP-A No. 33035/1994 (Patent No. 2992177)

JP- A1dlo. 28THOBrekB8R¢inyEREIGFldNRs t3Q TovdlAlibrhitod stiering 8P dPRodad No.
3244334) JP A No. 304461/ 1994 (Patent No 3142517) PQA No. 435'3’8/ 1%?8

WE0155 1 funchiona of sothzan elestrode angdra sooliss means Anddoc devies and method fomg
appar at U@r@dé&siﬂé Hduldd & gﬁioﬁﬁ&.@%ﬁ]&ﬂf‘gsa%bﬁhﬁﬁ%%ﬁﬁﬁg aﬁgﬁ%ﬁlﬁn grﬁnéé gPésleHP of

these vibratron stirring apparatus I's to generate enent in 5
t he fl ui doventioneisefor gxample Hdeavfor, surfavet freataneyithefi pradaets bf allbfygies by
function eﬁrcg,og&ispg added to the vibration stirring apparatus.
15
Description of Related Art
In vibration stirring devices, vibrating vanes are mounted on a vibrating rod and
the vibrating rod then oscillated to make the vanes move in a fluid such as a liquid and
in this way create fluid motion. This kind of vibration stirring apparatus is disclosed
20 in the following patent documents in Japanese patent application for inventions by the
present inventors.
JP-A No. 275130/1991 (Patent No. 1941498)
JP-A No. 220697/1994 (Patent No. 2707530)
JP-A No. 312124/1994 (Patent No. 2762388)
25 JP-ANo. 281272/1996 (Patent No. 2767771)
JP-A No. 173785/1996 (Patent No. 2852878)
JP-A No. 126896/1995 (Patent No. 2911350)
JP-A No. 189880/1999 (Patent No. 2988624)
JP-A No. 54192/1995 (Patent No. 2989440)
30 JP-ANo. 33035/1994 (Patent No. 2992177)
JP-A No. 287799/1994 (Patent No. 3035114)
JP-A No. 280035/1994 (Patent No. 3244334)
JP-A No. 304461/1994 (Patent No. 3142417)
JP-A No. 43569/1998
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An el ectrolytic polishing nmethod for al um num products was disclosed in the
i nvention of JP-A No. 199400/ 1996. This nmethod was characterized by utili
Tn~ for exanple, titaniumalloy el ectrodes or vanes nade of titanium

capabl e of generating 10 fluid fl ow acconpanying the vibration of
electrolytic fluid by causing vertical (up/down) vibration. This invention
however ‘&N@t3%4§§4\{8%% whet her the vibrating rod was utilized as

el ect rOd.?P-APNoFiHB7§M§§9 were utilized as electrodes. Further there was
virtually no specitic description of how el ectrical insulation was

mai nt ai ned \bbratwenstitrimgsapnarats arei useddd differené dypesdefspracessésh e ThieHeusic
sections exam nat i,on,.of t.he 15 overall description,indicates that the
vi brat i n%mrégan ﬁf g'h © FbTatipR SYLing APpRrAtY; Ec?r‘%&gﬁ%%b?%%@%e%?@ o
descry pt{hefuidr Buggest yeans hvhatdrORRtion otheythiethis Basit faittizhta?E befhg

i nsul at ed en electrical current flows in the vibrating rod and how safety
was mai nd ﬁhﬁwgﬁ%bﬁ%gm@md in JP A No. 125294/1997 for a
surface tregl B I 58lishéh. %@P&f arfintnl b g I r afus
utili~; ng a supporo%%iréog as t%e e ectqgrogie. Ho%\}g?aﬁér}stsﬁ'é d?%g)g%t?ﬁ%nﬁ{gl SO

t her e wel¥enidon of dPiA tNaaHR9400/1896,9 EBhis anethedl avaso dhvaractefizéd lyt utdizine far |

vibratio LT L0 anp. t rodes electricall v insul ated.
Furt her &}a?]ﬁélh’lg |l§§| %gogréggcwgckno 8%%13‘(9#3%%"1‘%%{‘&8%@8153 (ifig&n@fa@@gri cal
cur rkint fiwid<lowyacsampanyids the 2ibrdticrhof electivbytivduid byl cgusing verial alpgddwn)cal
current densit .ordi nﬁr% 25 BI at.j % ((Fnhrs]g%liv ni ina{?.r When the_vibration
stirring™® t as'y EVEghe howgver Fh‘g ol Fisclgge Tate 8 _4‘%‘?&1}'0416%&5 is

pr opagat gillized 48)elevirbledt b0the) PR iveROUTRAE a8 Wddtrdded, N l:ﬁHrat%ieP@ wWHaL o,
and the fluid by way of the vibrating rod. This fluid mght subject the

vi br at i oviraHzmet snegifigeleserintionhefzhove rleghridab insmlation, was medihtained betweedr op i n
perfor e g~ I I L ofy these. pr.obl L It is
an obj gﬁh%o?ecﬁﬁgy@%éeﬁtggie%ﬁ%d%ﬁws o@f’%%ﬁ#uﬁg‘e éf)lp cat%%qenopa g ®of the
vi briit i covesall descniptiap podiastes that thetdingtingnotdimight diefutilized tas fthe kldctradasi ¢
functio and to flu-ther,inprove performance unique to,that.applicable
range. {E@xfggerzﬁxereb%e B8 plesEipons, g’n a%ggegggxhsr Wg’@tS%FYeé'a?f ‘?W.th?ﬁ'gléra&??f ace

t r eat MeninofdRrio ¢aGBAted witir detizalesurréit flcd MMHOvIbRaMY fll afd BBKWE I Eety! N
current technical fields for exanple for anodic oxidation, plating, and

el ecl xo-WapB&mtamedyt i 1 zing el ectrolysis, the electrical current density
varies somanwhakh - : h | i C | yte),
and t he purpose %%%@%ﬁ%?’%n@% %%?9?2@%2%%@%9@3%?%%& &Fhl;’{e)oecrys%
| 1i 30~ copemrisedfoftehwibedtiant stixralg abpdaratuy utlizing mosupponiatod as the electrode.i cal
current NSl Ly, means. i s,lmpwn in the related art for. hi eed ating
by v | BNyt (1o T Riop g TRAR el AtCaesiftgit gk itigDs WheRes ctuth f or
pxbcessilgy (e earalbgibratich stheirgf pparatas hedstechibdeewerd dle@akalbiingalited.0

density._Even with this nmethod however he electrical current density is
limited ?n’wﬁﬁ%aﬁdssqrs Ogt%be?legy of t%ls,tlmowpeag‘mthﬂ elec@icabewment; density

product hd Svh ez bt [ : H’lﬁ@ 4 - Legi ons
with | ow electri cal‘ﬁ%?ﬁ ?sgﬁﬂ}gensi tlg,(tﬁ? h@n?:%?ercgfﬁl@ owhllcEs1 P";I ghi ydljg#fl i ent
at r?dar | plating (wealwemizin®ut when the el ectrical current density exceeds a

certa in pg . . el T rrent.ef.ficihenc uddenl vy drops.and
hydr ogen gggﬂé%%%e?‘g{)%gmﬁ r%%'%‘hé%%% Ufraeé *%@hxﬁ’z’wo%w%%‘a’?e @W&‘ﬂ t he
e: ectri dadag dxmngpagatddz by Ithengm:tlcmmaﬁrmmbm fievh, astthe vibration ﬁﬁ)ltbﬂ;l ah&g

el ectro u ry, unwanted.secondary reactjqns occur in the el ectrode
boundar &?lebﬁﬁﬂ §¥ WPE e éﬂtgﬁ,gnﬁl@étriﬁﬁ? tL‘Hi?r’é’FﬁchtsF‘éﬁﬂ%th ﬁ&ﬁm"#gaaﬁa t he
(desi r eddenefitfiid MBaky dHAE SRR drd dviRtuallyaliiea @i‘(%‘ihrﬂe%fm&ﬁ .ent
density therefore has an upper limt or in o0ther words a threshold current
denﬁoty. Trying to raise the electrical current density further than this
limt togSNagaAR } by shortening the gap (distance) between
el ect rodes, cauggbsFE%H?Wag\g\d scorching on the product and a flat,
snoot h and Invidvo pfthele probdeteg db ist aroobjectrdf $he presentinveatiob iston@gpandThen t he
field of_ el.ectrofox~in~ nd.even in the so-callgd hjgh-spee,

el ect ~or BIENFFRLE Brt ofdbewRReHO Mt Aptpnis 30 adiing RCESH iferepst from

appr oxi ried ledsic factidrt; BBd td flrBiHidiprévedSerRrmARBS @¥igiB 16 thatlapBlitdbld fange.

m croneters also occur in the filmthiclness. Inall of tﬁese surface
treatment nethods, the stirring (or agitating) apparatus is installed based
on the concept that stirring for uniformty in the processing fluid can 30
be acheiwmtsby not cl osely approachin@the article (liquid and article)
(treating). Use of vibration stirring apparatus also follows this sane
approach and so there is no concept of using small gaps (distances) between
the stirring apparatus and article (liquid and article), or between the

. e o - o - .




5 An el ectrodeposition coating device and el ectrodeposition coating nethod
utili~in_g a vibration stirring apparatus are disclosed in JP A No.

87893/ 1997. According to the description of the invention, the itens for
coating pass continuously along a | ong and narrow el ectrodeposition coating
tank so the vibration stirring apparatus is installed near the tank inlet
area. The ri25e applicablesrangeds stirfage drassinentn Thiasirfgea treatrentntocedsihgbm

side ele J_Pﬂﬁs j sing these el ectrodes. Even in
this kin 8’ e %(:S?%lggpe]%gg?ﬁ%ﬁmcoﬁl ﬁ% ‘here is no concept in the

convent i ondh amtrehbrtechsicall lfiehly tftre exhinplé nfgr ampatiat asdaion;| pheings fessi bl e
to the el,ectrqdes..or itens for ocessi ng., ./An el ectrodeposition coaling
devi ce a 8%?'§%Qqsmf@p%%%ﬁ eﬁ%ﬂy Fﬁgﬁ}?e‘?qf’%c&quﬂeé}t NIy, VAYSS PORCERAY i ng
apparzat ugccarding| taotHdl Sfle0sE Prodassifiy AdiE- (ltoBAb Akl thee 'RurBbkOor behdher e

is no concept for install] n%nt he vibration stirring apparatus as near as

possi bl e*3BPIRBL Subds usHaly 2Zntp Sppdm’s. 1 The srystellisinggspeads ofr thecelednicalct of
t he presgBtin i i o8 Pl Sk Syr . ;

appar at o ang  HbRERoh U Akl ABRKY, " A i3 of REGFRM the

i ncr easiwéatad@rt;gnv ighispeed plitingt by wtilizingra powerfahpiump tdhsmakalettivlytic
reduci ngqt. . t the el gctrodeand. object ta b rocessed,, and
al so el ?%l&rag}n?%‘% 1&2’% ?‘%ﬁﬁﬁﬁg@ﬁ’@?"&? )raéaﬁﬂ?r? %@‘%ﬁ %F%W%T‘FW m

t hi clnesdensitiyl hBuén eatisthig nssthod however thdeleatsicalnelrrart! defsiti BistitedC@US NQ
nsul at R PHOH BB s Aiac FARELHRA e Fohe Ropt fm dhisknesAgthizs
i nsul ate - st} ' 835Hg.LhB5 g
vi brat i opefijags abt HachiBABSuad, at least one vibrating rod for vibrating
while linked to the vibrati onwaener ating nmeans, and at |east one vibrating

vane i nst allnaegions wifh lowislechrieal ciownt dembityn th evrentdldw isrhigblytefficient! att i on
area in in ion | hnki.-ng the vibrating red wi th.the

vi brat i ﬁ%%i ng?(g??rﬁaﬁﬂﬁegr@%ern tglr? éellg‘!sé!élc iOn gé’lbeg?&’( ﬁ’gceFﬁﬂﬁicﬁﬁw(%BWﬁEcti on)
t harl5t hethgCelentrical enrreiné efficidney sulderly dgopsoaed hgdiogeh ahb genaratddoml theat i ng
rod. Int that _insulation area is a

he enbodi t.of, th t tjon,
mat er | o PABRBARSaE (Al B §hesved, iV hen the Flesrionl prraert densia iprensmsowen | n

t he emboglirtiRatthefpH H@esﬁh%ﬁ@@kc&ﬂ&@ﬁ&%ﬁﬁﬁv&ﬂé&'h&%b@%eﬁ idr o8flir in

electrical insulation area. An elect |'ine connects”to the | ower

sect i on t&e eleghrode bpandary, huhblesarpmenemter, electrical catent stopeflewingtanidcthe

i nsul at i . L kg vanes are installed. In the enbodi nent
of the p@%é%ﬁ%%%??%%gss}%&?L?lltst%?rét ed type vibration stirring apparatus
cont2fi ns a Thewsectsivgpturrendndensity dhereforeadhasehe atpper dimit iordn dthet k@rds a

enbodi t of .the present inyention, .the electrqde nenmher .is.electrically 5
connect etg"?sgm{(#]%ﬂn X W‘%'apﬁm%gq @%ﬁeee&e%c‘aﬁwwng?ﬁﬁlhhm t he

si de of thiwe liehibctor speall W thbapiobsksiige By WHIFRNIRE thé e (dBta¥8d)eBetwben

i nstall eei. In the enbqQdi nent of the present invention, at |east one vane of
the vibr ?'{Gﬁ@e%sa??é@eﬁ ofRd seorghing er tthgderodusthand 3 flathemepiboandent of

the pr emﬂ»&u@l&ﬂfd&éﬁ%siﬁbﬁhk{g@d@éaﬁh&'@ 'b@%ng&nes- for-electrode 10

el ectrically connected to the electrica ine by way of the vibrating rod
ar e 2onst al e dhe fieldef el¢dbrofariming,r antl event incthei shecatied thigh-speedt eléatmiforinmiag| at i on

area wh 1he v ti vanes, are i.nstalled,. l.n the enbodine f the

pr esent eél%?/ﬁeat Plt?%l?&dgl Ig(["}grg&g%%ps%l?sﬁtyvatﬁﬁs%ﬁ}de ¥ &PRFIERA tr% %/‘Eﬂlgti ng

rod so tlemguidritieslof approdimstelynos to Yo ntcrbafbdrs Al cbirdhthé Elmithitkh&ia.
present invention, the

i bratin an itions. In the enbodi t of the ¢ ]
\{:5 sur:‘age\f‘éﬁgéﬁgﬁéﬁl %&ﬁ%@éﬂ%&&ﬁb@?%w (o agiatipgh@pRamatus s f ace
area of jhialivd Basdd SOtheaRReptithat Shfritd R womw%%kr@ﬁ%sﬁgaggg% HRTES

protrude farther than the tips of the vibrating vanes ment of

t he 38r eeracheived hyingh closelyiapproashing thedwtinlerfliquidaandl artick) dweatingct Psele

menber for s ng ERE‘-I'E'. 0 rade en re respectively connected to 20
nul ti pl é)?v‘?%@gltolﬁng rogs,pp%%%%haggq i@@%eﬁ@%?% eaprlrﬁ?r%c agy Sgltglg{'er %8Py
connect ednedpt fof tusing kmallr gaps| (distaeceb)y batmeenfthat stirgidgt appe@atls AP aftidlei pl e

vi brati r.ads,, a he, second, el ectrode nenber is electrically connected
i £t ndtaf S ahFle] P bEFoRdyS sirrine prpetig Radslangroder. N6 OFRATCTERS

Vi brat i nfie apgide [ '&Bﬁd%ﬁﬁﬂéﬁﬁﬂpﬁbﬂiﬁ&%ﬁhg%&@hﬁtﬁ!%h instdled 94Nt Ween
the first el ectroq(}g 25 menber and the second el ectrode nenber Is %gp t ai ned
at 20 to 400 mllinmeters. In the enbodi nent of the present invention,
vibrating vanes are installed on nultiple vibrating rods, and at |east a
porti on wisshe vibrating vanes functi@ as the first el ectrode nenber or as
the second el ectrode nenber. In the enbodi nent of the present invention,

each of the nultiple vibrating vanes 30 are installed on the multiple
vi brating rods, and a portion of the nmultiple vibrating




vanes function as the first el ectrode nenber and, another portion of the
multiple vibrating vanes function as the second el ectrode nenber. In the
enbodi ment of the present invention, electrode support vanes are installed
on the multiple vibrating rods on the side of the electrical insulation
area where_the vibrating vanes are installed, WeG ss 5 and the el ectrode
support Saphathenn&urtheraneend of éhe anedst is inksalieshafer pesition vaydamawhyfromode

nber . . e | | ti pl | ectrod
cupport LR VIBRLEEREHE opdlath0P, PRERRMNIThE Hbrfph sBnfnf pREVEEE
t he el ecisrtherdforiermly atncerneat withSunifeensdtyt (eensistenet)iinghy agitatied éstirfisigpbf ed,

and a po tei on of. t he.el ectrode support vanes function as the first
el ect r od " ERBEF B G % anot her portion of the multiple el ectrode support

vanes f unctAmsleaoddiRsiiRaaating deticodad %He%dSMJﬂ‘&aﬁEEQHEﬂB%Htutﬂfﬁﬁé‘e

present inyention, the insulatron region is a heat insulation region,” and a

heat exch LoR BTG apneeaiys are disclosedin/ BrANa187898A90Ge Agording setheon

i’ ) A . ) ptl :
Ui br at i rabseriplan 8 uRArEnbiS (hb St ob Ofaltibads ALy R ARGV
obj ect s, narrewmlestxadepositian toasingptanki sdethe wdbratipni stirring atppardtua po nstalies] f or

. i ) lon.StimEi 5 s ng. bran]
Gener at 1 hg 10k DR BRE 2Fd. . TR AR GRSl o R RbnShoftion ampipe e | nked
to tife Ilfvomisidetlectrodpeplates andgliaftaagm aidbsaig thess tleatédesl Bvér imthiy R

installed. gn the vihrating rod, and an electrical insulation area jnstalled
on a li n‘%"g q%ggoqﬂqu F‘P?éf‘g"lénéﬂ?ﬂeﬂﬁé{(’i GopceRdn fiberronpentiangt art i ng

means, Ofhelg 'Elaﬁﬂaﬁ%@srﬁ%&&%s@o@&bﬁ&o@ﬁ@@l@&f&%ﬁg%%%ﬁﬁ}?t ok cs}(i‘%risi

vibrating vane Ts"installed on the vibrating rod; ng a
treat nent tanklectzedeposition goating dedeesnd plpctrodepogitionnebatifg anéthod mitidizingt r ode

menber : . tr nenber..formn I r o] supply for
appl yi ngggllbr?%@?f%\%g}ngnfp aggﬁlg'raﬁg |Sr?gdl%cgcfsgéﬁl? "%?”Pﬁ?r %@W@Ogg\ggeﬁ%éﬁﬁgs t he
firsts elthere Bdw caodptiforinstailing thecdbehtisnatirriagdapparites as heart Aepdasibidioment

of the p{lﬁs«fn I,nvent i.an g) ap of, 20 to 400 mllimeters is naintained

bet ween (?EPCF‘PQFS%’P Pppds dor $IP8nd the second el ectrode menmber. 25 In

the enbodi peftirthbr toBfch B SBBL preddet inRitioANiselE prévidd!a hi e ically
connected to the si d% of the re)l ectrica ionsul at ?)on ar eaa \A%}g?%e%?héeﬁ%%r ating

vanes ar'@eatiand| ppeprghas nd, ihighspeed surfacefreatment | methasl dor rdrdsticadlyber or
th { ' . i t el tri |
noul at 1 Beregsing 2 n Vet BBl bt Bty Bpilitta B SedfiBe ik b

r od,20ancbetweer éhe eleetradecaid olgjett! ty beoproesbat) and dlieeldQiratingrthe weRiryedkty Way

f th ' ti I od t h ' line,.In the, enbodi t of th

ot esent S AFBREADHeS FHED forre Ehe Sk thitknrscpithid fySiog RORh I Sad Pt
powver sumd farther withoat ciniény billkiled Mahe @lhctode.t he el ectrical line are

install ed the side of the elegtrical insulation area where the vibrating
vanes are ?@m@we&ﬂepgevwmm Phhe Byentior) an insulated tpevibration stirsiogr ode

menber qpﬁaﬁﬁ@m?gse\a@%m 2l ectrode nenber. In the embodi ment of the
present invention, the electrode support vanes are electrically connected

wi t 25t he pevidbratioppgenepating:eahs tand, at beast one vilwdting dod Her ebeating edlilel i ne,
and fungt.j firs | ect rode nenhler or as the second el ectrode
menber . W@r@ﬁ%ﬁgﬁ%ﬁ% en%p%%ms?%%gﬁa I nvention the liquid treatnent
appar at us at deaspransevibrating nand fristalled bin ahe ofbeiting’ #ody addPa Rldéricadd t he
power sggdpl applies a vyolt %2 acrﬁ{sﬂsS a the first electrode nmenber of one
i nsul at %’MW%% St Catid & dbbsSection the vibrating gad withithe of
the ot hefbiafingl @ineehtitigFdhhe brn & SbAbnRRREAISnkil (R RPRA0 tiBAtLE! the

present invention (liquid treatnent apparatus), vibrating vanes are

i nsB4l | gctéon whereihevibypting vaneiisiinstalledion thewdbeatiigwefl. t he first el ectrode

In the embodiment of the present invention, that insulation area is a material

comprised mainly of (synthetic resin) plastic and/or rubber.
In the embodiment of the present invention, the insulation area is an electrical
insulation area. An electrical line connects to the lower section of the vibrating rod on
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menbers and the second el ectrode nenbers are installed on the multiple
vibrating rods, and the first electrode nenbers are electrically connected
with the power supply by way of at |east one of the nultiple vibrating rods
and the electrical line connected to the vibrating rods, and the second
el ectrode nenber is electrically connected with the 15 power supply by way

of at | eifstsidaref the elenlics] instlation ares wherethe vibeatingyaned sreimstalled Frethe
lectri i Vi % _ In the enbodi nent of th
ot esent “iabodiBek SFRRCHRA L A, UhBThTCA ve iibrbtlS; SN Fiptratls | "°

mul ti pl econtdinstipower saisplgochridetedtiolthat ¢lagriealrise. el ectrical ly connected with
t he power supply way of.an electr.ical . li conpegtin o the vibrating
rod functic 5&)’5(5””@%’%%“? ?fr@te @Fﬁ%’ﬁ%&%‘_’%@_ﬁ? ,eﬁ%'ﬁ@ﬁ% P%P%"Fre’_é ecieallyt t he
ot hets Muohhpéted o hat ieldttiad i thstdlRdVeR thht HbriBRS Tol! BLthd Gile! ¥ the
connected wiith the Eiower supply by way of an electrical |ine connecting to

t he vi breieqtrigalipaulatipn eremwhere theovibeatinngvanesds installeds nla the embodiment
mbodi f i ' L gui | d
5 Suppor 8 preatntPhivBifin, AW EAK Bil, bl Hriinb ABEHE vARE GG of o801 (,0°°

25 support vanes are I nstal ple Vi ng r si de
of the edledradeca¢mbesul ati on area where the vibrating vanes are installed,

and at | east .pne of .the tiple vibrating rads angd the el ectrode support

vanes el ect?i %??\?o‘élﬁﬁ?ég’? b?f %?Wtfﬂ%e%?“?g‘ﬁﬁ ngﬁp%W'f%Fﬁ&%‘F%@ri cal

lina0 f udedtiicslly @mnebted fth thd elebtpichl m@bebyrmajf,thamﬁn%}od 835ins@iliRd®h t he
or

other multiple vibrati rQds_and.t he el ectrode su vanes 30
el ect ri dRPMPrabrage %%’ﬁlﬁe Pﬁ‘&leﬁé%s@ﬂfaimﬂ@@%yawagghﬁ?eéhe wibsating ¥apes| i ne,
functi ongeanstalled SSROME &hBsdifRAE ol'?ﬂiifesehﬂiﬂd% tiSHPQHMPEY salﬁyé)owga:pésesent

invention (liquid treatment apparatus), electrode support v S are
i nst al | eareanstabed omthe yibmtingnodsp thatrthe elestrote suppatt vaxe positiarsedternatal

i nsul ati . i At at i ane re installed, and at .least one

of the \K%g‘}i%g%ﬂn%%%p‘%%%v i a(i%lshgg r %Iseng?? Frab 3#@5?’835%11 TSEBR B es

fel edsr i aamirfage memh ;b;ftthd elﬂadnlml dersglppomevnba:msﬁsllgl;g@y ﬂn@nl e @ﬁf@iee&?aaidfadhh el ihne,
unctions, as. the first ectr er, and/or at |east ogne of the_ other

mul tipl é* t‘ﬁ?&s’r%ﬁ‘&rﬁpst(%éﬁ% g@‘EFP@%é“@?%S?@eS\HﬁB@dG ffather tham the

connect asha¥fithe tibgar ezupply by way of an electrical line, fiuictions as

5 the second el ectrode nmenber. To achi eve the above objects, the present

@ nvF: _nlt : on pr&he erebodiment of thepresassdnyantion; St elendrodiemembenanta 'se@nﬁi qui d
IS 1111 &fladyfdR hOGnks fo?-bﬁ%é éa‘#‘ Ffr‘]&]:ect?'ocié &%b%&{ Gl %ﬁ&g@%ﬁf@%ﬁfﬁgﬁn g

vi brating vanes are | nme € processing 1iqgu
van@d ameultiple vibvating redsg antiithe fipstvelectralecmanibert édelactrioslly tdrmeltedswithO

i qut o PR Tl BBa o thetirnst oPe oL Aic TR MiHbE oy apd Sk perepd |
appar at udctrode Gidmbér i3 SlebicAl$ cofindcte@Biith Shé aeeﬁc&ltlﬁ&er&dwabmqaaét%ﬁef i rst

el ectrode, nenber and the second_ el ectrode nmenber. Al so’in 1he enbodi nent of
the preSéher ofthemuliple ibratipgseds i on generating means vibrates at a
frequency aiRediZo 1 Lag: 15 gﬁghi Hgg f

vi bration gﬁt%gf%bg Elpm%ﬂ&n%&eﬂréés&gn {,%d[ élr{@?fié H%g%gelfghw re??e atdga
~eq@éncymenbanand thelsecotbelectmede pember isunaintaimed lag 20 v 460 mellimeters. hén

present jjnvention, nmeppers on the vi.bratjng. vane side .of, the el ectri.cal
i nsul at it%)lﬁ e?’ébquglﬁe%%ofﬁée DregPnt Wanb% T VAR IRHE P&l’f’i“nﬂi1 &r at us
are uti lvibretingsrods, hedsit least afpoetiber thbevibratily fArest fiddBon bR fFstt he 20
second elle t r,ode nber. Jn the, present enfodi ment, vibrating vanes are
utilize® de mernher qz,a8 ?S%PF@SL‘*‘C‘FH&W Tel ect rode menber or the second

el ectrode TREREEMbbAintdiR 2RRO BHERAL iREntibS d%ﬁ%?glée ;k#mtﬁﬂ%i \gﬁi‘rea(t::?xlﬁf\%ﬂegde

support vanes jnstalled on the vibrating vane si

i ns8Pat iase instglledh onrthe maulfiple wibrating vetls, and e portionacfi the-multiplé nipragipar at us
til) it t first el ectr.od th
cecond oPBE! fith af 166 el Rtk fond, HonR SRRt TR TR e S ¢ o'

i_n;ul at abratiny ga?heﬁﬁ&?dﬁbnias@hgpémﬂ_ telectrods dnémberbeh the sinbotiRel: lr_ﬁtrbfgh@ ]
vibrating rod.of the first, vibration-stirrin pparfatus is utilized as the
first elpg‘éﬁep_gb‘é"%gé'ﬁﬁe‘?l?% SUPRETtYaRes ﬂ%‘%‘é‘ﬁ@g@gé’ﬁ ﬁé‘E‘HQPfG\/Yl_gYQéEF}ngQ’dﬁ od of
t he secQRcthéi dabf (it SlbbthichNhsARRBRHES Witerdtht WIgdtiAg vahgs hid Mstll&ct r ode
30 nenber. In the enbodinent of the present invention, vibrating vanés are
installed on multiple the vibrating rods in the vibration-stirring
apparatus, and nenbers installed on the vibrating vane side of the
el ectri gabissnsul ation region on the mygtiple vibrating rods in the

vibration-stirring apparatus are utilized as at |east one of either the
first




WE0155 el ectrode nenber or the second el ectrode nenber, and at |east one
anong the nmultiple vibrating rods functioning as the first el ectrode nenber
are electrically connected to the power supply, and at | east one anpbng the
other nultiple vibrating rods functioning as the second el ectrode nenber

are electrically connected to the 5 power supply. In the enbodi nent of the
i nvent i o#nd ghe| de riaippértevanes rfunhtéon iassa fissteelectvotle memienr @f atdeeorskcond

el ectrodg ﬁf&@%eﬁfb?r utilized as the vibrating vane. To achi eve the above
obj ect s, Phe present ‘i nvention provides: a surface treatnent apparatus

conpri si ng.Inahe _rebadiad_imént efithe p%_@s@t\ih\imrrfﬁohpm\?ﬁplﬁardléwrod@ pappirt vahés gref
cont ai ni ng; ,A,vi bration.generatjn ans, at, |east ope vibrating rod for
vibrati n’@gbﬂ]ﬁ‘fie‘?q l['l?ﬁ@llﬂ? et‘ﬁé"‘\ﬂ“@?%?ﬁ?cﬂ? E}'@n%‘#’ét"? ﬁée ﬁ@‘ﬁﬁ?“’? apgylafion ama one
Vi br & i ngrhu ¥hel vibatingeehriel alrd hathiBanA% p&¥ionT tRs RRchode sHESRE vakdd) ; and

a hol der for maintaini ngi a product for processing (C) to allow electrical

conduct i Bction agfibe &rst ¢ledrodeynambay andnarothempordionaf the anvltiplecele¢tBydeand
the pro omalﬁﬁ@&ﬁ%ﬁh%t&%%ﬁ{l&ei %@_Baé =(;L(Tin ..thin the treatnent tank to
p o 0 AF m

mai ntai n respective ga Ineters. In the present

i nventi on, Inhtheheinbedinient ofathe preseny inhentionodhet inkolatipn oregiogi kg a( Batt 0
allow electyical conductiqn, . is.not lim.ted.to,a hol.der th for a
conduct i’\?@“%ﬁ‘f’ﬂ rpgxogoa{lcﬁ]gciﬁag changg medipiinjector seesion ag agﬁ%\ﬁéf’r%%‘%ﬁ?pl y
conrigct esktedctiohr devtlbh Yart Hastalled wat tHeokide! sfCitieshétt inShlatidAtarkh SwRéreditet for
proce55|vr}g C) mai ntai ned py the hqgl der may connect to a power supply by
way of a Yae§ oRtheyibraingsedk| y from the holder. In the

enbodi nment RS [ [ o B 25
pr oduct for%?%%?ssi ng&%yée dgj egfgl’ gg??#%gt %&%E@Qd&%ﬁgﬁtg?ﬁgé g&@%@%&&& i ng
vane. | rappasalesbéui apninsvlated eviprativerstirrimge apparatus empirisirig: oalevibeatioar ( B)

I s made , | at | ece, a b- shaped pj ece, a,basket-shaped

o cco ortSRATE RIS i 1845 G rttne BRE G5, BbES e PRI Mg 0t

i nveldt i ovibpationi m&raﬁgl§m§m andratdé4st bhe sflrating van§ bispdlied didthe3Abmti
treatment .tank; a.vihration-stirring a ratus, (A') .containing; a vibration
gener at i g #Rd 30 elegtri éQ‘P‘ﬁ Hen ares H’FF"ﬂ%ﬁr%a speem finking e vibratinged t o

the vi brayiwith 488 @mﬁﬁg% gﬂﬁ@aﬁngé}ﬂgaﬁ of HRBAN N ReatbP iR h&&ﬁ%e@ Il ed

on the vibrating rod an el éctrical insulation area Is at a

li nk secthaswhera theyibrafing/vaneds insjallesorathe vilbrativgrodit i on WE0155

generati ng . ' f Linkin connect.i,on), t han the
Jecti on wnapdAiiher bopitchees bk eV TAN R ol BTG RbLBRERTHY Pl o

hol @r f or afimstreledtrvide gnembpercnhdcd sdeond pleoitodsinamberforitingh lpaiy, gh&ct ri cal
conduction, wherein t vi brati anes, ,and the product for, processing (O
are instal FEEVEF tsHPP}yEkg’f ﬁpr]ﬂ’ga CurteRb alternating syrrent eropilsed volkagesp  of
20 to 40Lroesithe Aedteldetrods nidtehe ERAthEBEtond feldch®dO Ry, | Nvention (surface
t r eat ment par at us)., thequ&gad ct for processing is installed to face

the tip of Ialfﬁ]_@e PPodimenf PR DERHER 2 EaN éf«ca:%@)rt@sﬁi&ﬁ)t millimetersos
further inell B n%@%%%ﬁgﬁém@)arﬂdaﬂﬂg sé&ﬁgeelle%ﬁtoﬁg gxl?erﬂﬁqb er (B) is

installed wthin the treatnent tan 0 maintarn a respective gap of 20
to 250 m | hnideeembodimenthef theh pagsent inverdionndit kekecricatilirte isoeleptriraligsi ng

(9ol e FERSME Ba OSB3 BTS00 GEAESETEIDEE (O
pi ece orinstailed oalthp&tbratiag @od, ahd R R eletvds meinbed @r RhE S66hd @ik ON,
"2 naUBPIRET eGnetalled RbRISHc A the Alieruca st arca whete the vibrating
vanes are installed on the vibrating rod, and further are electrically connected to the
30 power supply by way of the vibrating rod and the electrical line.
In the embodiment of the present invention, the vibrating vanes electrically
connected with the power supply by way of the vibrating rod and the electrical line are
installed on the side of the electrical insulation area where the vibrating vanes are

mounted on the vibrating rod, and function as a first electrode member or as a second
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rubber. In the enbodi nent of the present invention, on the insulated
vibration-stirring apparatus (A'), an electrical line is connected to the
vibrating rod on the side of the electrical insulation area where the
vi brating vanes are installed. In the enbodi nrent of the present invention,
el ectrode support vanes are installed 20 on the vibrating rod on the side
of the etledredegapmbes u(lntthe ambodimentef the hresenthingention, Yheelsctaode suppoetl | ed.

In the i .1 i ehectraode . .su rt..vanes are
st al | ot o eeioalty Brlies Bl hich HEPbVRDarBLE B} A% S BERPRAI38368 ¢ ons
al t er nat thewildchri¢di éinej dricduinotjon asl theofiist elebisodd meidber pr 86y seesthbsledtesde, t he
surface area of el ect.rode pport vanes j.s larger than the surface area
of the v’inﬁfng’ﬂ"'n gfn%eygﬁg@m%%ﬁqg 121 e_rsﬁgt B’f’e’tlﬁ%“ Q@HW@@@%BB?RP%H@S

pr ot udecdngirides twbhasulhkd ﬁbﬁﬁoht&irﬁhéra%bhf&uy;ad}ﬁsthe-ﬁ%v@e?@h?iﬁrﬁrreé;ﬁﬁi ghove

obj ects, the present invention provides: a surface treatnment et _03,

wher ei n ¥ltagecadess@ (the st | dlegtrodec anember oficoner insulated vibratioFstiaringr f ace
treatne a , i i [ e mher and the
pr oduct %@rsb%ggeasg%ﬁrgﬂ( ard g%ﬁ%@?ﬁ@ﬁ&nﬁ#ﬁ%@%@éﬁ Hg °|n(' M€and

t he el ecappadtatusenber (B) is set as one el ectrode, and the product for

processi ng iS.set a e other .el ectrode,..gnd the, vi brating.vanes are
made to vi #%%G%PP&@%%\R&&% Rregentan ngﬁ g:natfglegfp aerRarg ), 8and

ot heiD t hearrk efreriasRIIEE N thd YnWikipleOtibidtend relie shidNeachi SEHL fitdt d18&rode
enbodi rn::ntmg)f8 the present invention, the surface treatnment nmethod is WE0155
10 el SPempeEHaRd the second pledtrade; mambers axe installedom the wyltiple vibrating

el ect r 0- Qg HRFIHAGirsPAIBM S ﬂgm%k&cye%ﬁ&mmg%hﬂ%& with R SABpIS"

post process using these nethods. In the presént e di men
el ect r odespwey of atrleastrondiof theanultiple mbrating rods-sdelphe @ictrical tihe commetad tohi ng,

pl ati ng,,pr. cesshin r..post processing for t.hese, nethod, or . '
prepr oc etélg i‘ﬁ%ra g§§§§, %chﬂé‘g&??gldfei‘?&%’figg?%%?}}lﬁ]e&%% cpgn%c}smqbet@eat an
el edir i cpuwersupplytbydwap of at ledst be Af thieother tHy Multiple Vibeatii iR landByafie ment ,
t he el ectr f,org])npl ating |s perfornmed atf an electrical current density of
20A/ dn ?‘%ﬁfﬁl : el%@?&‘%@é@‘@mb@%ga‘? nt, the vibration generating means
vi brates aty % | i v,

anpl 1t ude. o ot ERIARRsLU O o hukfiioh (ndd RiBbRE: MRERI S 8 | |
vi br at e ate o the syjliple,vibratirgorods and the yihrating vpaes electuically tonrecteidewisht he

above obhj o $ NV i oyi - surface treatnent. met hod
wher ei nmg% rg"c‘?éggﬁ%lg b&f‘g‘%% g%a?%%gldﬁé en%{og'g'[%%jenf? Foet ¥ ampgrmdg&n%w?ﬁrface
t r e20nerds ﬂlppﬁastaeleslz‘oddmeniﬂer,aunim atglam: ogm(bf tli@p%feﬁdp@ﬁpi@ﬁbﬁtﬁ@ﬁﬂbd 5 kng (O
are imers in.the processing. |.iquid, the vibrating rod and the

vi brat i rﬁ‘ﬁ%ﬁ@?ﬁ%&?@céﬁ@& ﬁ‘é‘?,‘fegg*%t Wlt?‘h@evﬁ’%%‘t W@Esf gﬁ i3%eokaR as
one el ecdléctrleal BRE dohHedt to the APRAMG! ré®TuRéRmRSSs e (Sekond ogs the
ot her el ectrode; and the vibrating vanes are made to vibrate while power is

conduct dBEBBEHss one el ectrode and ot her the el ectrode by way of the
processi ng 1) gl di . i i r ed. In
g S L R e A
i nst28l | extppOrtwianks are installed amnihetmttiple vibrating raisronatheesdedft the @lagtticadf 20
to 400 mil l4i ers. wiih the vibrating vane an h roduct for pr ssi ng
(O); anﬁﬂgggrﬁe%fa?o » %e ]b(ﬁmg é’gﬂﬁ AFS s etf,h%lcgpﬁglpa@ %‘E%jtoggg‘? I'n
t he presaaltiplewibritingrods hedthe ekitibde SipgoRevares vleatra@lly ¥oenactdd with@he
stirring apparatyus, (A) '9@ inTI udeq anmong the structures_of the vibration
PossE Ay ofan f

stirrin AURPIbY Ayay lochiacal linge Aingtions hsi e, finsh elegtrode geeraher,
sequenceyidir dtéasy bhé atthe '&tﬁéx‘&ﬁ%ﬁb@% ﬁgpgi@tc 168 g@ﬁ nt%%lggera{%lﬂ@ﬁqgﬁ JaHRE
: eAury

vi bration stirring apparatus t he pr oduct
f or 3fr ocderttiealy(anneaetgd Wath theapgver supplyuble walyef fanl dletiica] ling cHpng &

B) - (A) - (B -(Ch-(B)-(A (B)-(A-(0O-(A-CB) (A-CB-(C-(A-(B
it ST GR R Ne i R
( g) -( ﬁ: ) - ( g) tlﬁezémbogﬁinehﬂbﬂ thetredea} ifvAntioh Blaqufid tieatribnt 4ppatBusf, Alecfrode
(B)-( )sﬁg)pgft(va}léé a}e installed on the multiple vibrating rods on the side of the electrical

insulation area where the vibrating vanes are installed, and at least one of the
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(A) - (9 (A) - (9 - (A) (A) - (9 _(B _(A) (A)-(O-(A)-(B) 10
In the related art, there was no concept of installing the stirring
apparatus near the el ectrodes and the product for processing. The reason
there was no such concept was that bringing the stix~ing apparatus too

close to the electrodes and the product for processing created
"i rr egul BRHEpleyibragingiveds audithe electmdesuipperyanes eleptrically coraectedrwith ik so

t hat the j ] OCess| ' riorate. This
conceptBaRet S5l sClyey 8 4l SRbcal ik RN o the AR EIePERI me R, o,

t he concepd/onét lehst greas ¢l ofhey enfltipke vilsratingtrody and the dlectrodesuappstdatigs unt i |
now for stirri or agitation. In this nqvel copcept,,the vibrating vane or
el ect rodgfe%ﬁﬁ@?fm?}%ﬁ‘fgeéfmﬁg@ ROPISF SEPRIY by Vay p 3“&@?63?@?3}93 ctionst 38 | ed

f aang anghd secpriddesiréde hembBe product for processing (C) and the el ectrode
menber (B). Wien a liquid with a 20 strong flow notion comes in contact

with the opbbarhigve the abeve ehieqtstherasant inyentignprayidesp lignidaprpcessing
I t d t hsd : : i . t
cec. s epeBAR S hdidin of Bfoosthy a0 :d B intiRthe BBt B0k (of 4R aRlC]
shorts wiestmentcipparatuspthecvibrating wnies rare gminrersdteincthrvimotdseingl licatid,. arldn
ot her wopds, .it..was reveal ed hat _at ,.a distance consi dered as approxi nat el
200 i | it vibraetE Yahty B8 Bade ) yiProsd Fhils, 305Fn o hndiichet afons herty o
coul 10 beelettsdanethbelhhé theshieohd detthedcihsindBEBy ﬁv@gg)g&ef‘#@ﬂobésgﬁgﬂqﬁid.

m

preferably 300 mllipmeters, even nore preferably limeters and nost
~preferably Sehedireent afghe presentinventionliqiud trestmenhapparatisdo garw of

short too@qsuip0 HANEN&Erd @W?or W Eihel ﬂ%tvél‘%@ﬁg%eé%@fa ald the

el ectrode sugport vane, and | processi ng ectrode nenber
(B) is 3%ecpnéfelecitade membet. | Mso dnsther embediment ofihe pheserdniventiom,etheced t o

|l ess thapy2Q.m LLi . Ll ectrjc shorts.nhaght ur.. The, di st ance
ot wii enUPpidl EendTBRAE SnldRVBEREL B S SketBt) Br DB oCEH e oGt
ijnst]sﬂ | edaries Haremmnf plimlglhevailﬁ-aﬁdsmf)m.abb BO%Qiﬂjxﬁel pleld ﬂﬁddﬁﬁﬁhég*mbeﬁﬁde EBPi S

i stance s nore prefera 8 illineters or less, and a distance of 100
mllimet EatﬁtatPége@uﬁgqﬁé%gioﬁg’%bﬁﬁqsi%WP%pref erabl e. However this

di stance siTahS oitodSHGRRY ROk 0k, lciiehS o 65 EbFaitil iHd e of "

vibration stirring apparatus (A) or insul ated type vibration stirring

XD

appar at uthe( Aelectrisad inpulatinn eregisnvennthehaibratingtfodgiv ghe ovibeatinnt-stoving

t t . i C | d nb B
hore s giftHaniii BEUALAL B 1085 B TARER Inb e Rtidd BeBtF E hetc) o
el ec20r odsecenplertrodemerdber.ot Inithie pgesentvambsdiptent oriblaBing ainds bReutindugt f or

processin ) and el ectr nber (B),in the vibration, stirring apparatus
() “or | REgrRoph o0 Pt e oG misplerar 1BS poeond ClopTpimsrabet

i nvention, Intthesentbddimert of thegiresclisvdritvh, bleerodosusdor! Gandarins@faing 10 is
i nstall e&ltq face the vibrati n% vane or el ectrode support vane of the

vi br at i othesyibratingvaneside ofithe elpctsical insulagion regionroa thervibrating ved iagther at us
(A, i - sigigd - | . "

vi br at il_g{r'llgﬁ%&vl\}osnotl %na%jener at%g lg{i/hiteﬁe vﬁb%%’tb?ﬁ%g\?}gﬁfe&sl&gwlﬁ%sﬁa‘%%ode

st i rd ngmepyer ar the seg)ndeledtreieimemstiervi brati on stirring apparatus (A~ is

d di | .0 th f f i l. t her . ds, ,ih
O br ot ng vEHRCEpbalihen S 3He Bdent Shv oty TRet fivo dhs et cabRitipniiring
product 4gparatudhend aheember igitalledr orptlecdbaitiiy fodl of tha fpdtevibrtion-stirfihg

processing surface, thjs signifies that that the surface to be processed is
i nstal e%lgﬁaé'a'f”éd%uﬁh@ra ?Sp&’@]%?trﬂe‘ﬂ@f*ﬁ?lﬁbervaﬂ@ agpeberinsigdied onmmothery ane.

When th%fﬁm@bdf&mégmﬂmmﬁnwgpﬁ iERiRLed! dReONe
vibration stirring apparatus, then nmultiple %ciugﬁatl or?dsdt%?@eﬁéntgeléppafat us
may H#e 2membenyed at position facing that surface for processing. Wen the

product fon C j I ject. .then,that small| ob]ect be

i nstal | ed s)II(%P{h%t &li’gb@%ﬁn?e y&@%ﬁyﬁ{%%u OVRTFHE VaRess 267 héﬁ%%]%‘?%raﬁﬁe
support maitiple the vibpatirig mdﬁsm ithéﬁb@tﬁ%péthﬁhﬁ%p@é%atﬁé, anlmlsmbmb@m% Mbﬁ%l@&i Onl I
stirring_apparatys (A ). .The,sa echnique,may be utilized. when the sma
object i¥ ﬁf&@ﬁ%@é% %J%ﬁﬁé’éﬁch?%ﬁ%ﬁ%@rhﬁé@%oﬁ the multiple yihrating

| nvent Ofbds i ehy inbiratiom i AL ApgiiftlsChte QAR o' dBld Mo P LithRY thdlfirst
anplitude of vibration in the processing fluid or processing urd wthin
the treatnment tank of 0.1 to 30 mllinmeters, and preferably 0..1 to 20
mllimeters, and nore preferably 0.5 to 15 mllinmeters, and nost preferably
2 to 15 wikoidsi neters. The nunber of vilbgation (frequency) is 200 to 12,000
times per mnute, and preferably is 30 200 to 5,000 tines per mnute and

nost preferably is 200 to 1,000 tinmes per mnute. The el ectrode nenber may
for exanple have a porous plate shape, a netallic net shape, a basket shape




avoi ds as nuch as possible inpeding the flow notion of the liquid. The
present invention can perform surface treatnent processing such as

el ectrodeposition, anodic oxidation, plating, electro-degreasing,

el ectropolishing, and el ectro-cast plating. The product for processing is
an base object for coating/painting 5 when using el ectrodeposition, a base
obj ect f@lectaedsdenepbeti on e \wheandy sleelgoden sermbery jadwl Abrdeast dywes emobgethte f or

0 B e ) BB B ol s A, MG

el ectro- ase for polTs
el ect r opminnstteddo theowebaspplgbimd tit feust ehe amcigothe ¢theat hiidtipleeribrisingg

e T or nepds HnLigRITE G el FoRt debRle dEmbon sy RIS ERBeHBsdesthior
degr easi pareresitpphg/ Turfhacdmbstimehtrentid idvantiod, At MAVBREof sithePthe firs

washi ng(drying away noi sture-~el ectrodeposition/prinmary washing/secondary
washi ng/ defdanenher efdhe sedond elesadeimentber argia eivibreting yané.s
achi eved t RfoM@H b rs o, Ry

consi st of rPI:;(l)nl on %@gﬁbggégggﬁg@ﬁ %@%@t@gﬁﬁ&nﬁ%@?&é‘pggﬁﬁg%nﬁg resent
i nvent i cappEfatgsebinpsising: ei t her type of el ectrodeposition and renders the

ef fect of grea@l% dycing the required tine and al so i nproving the
uniform’ty(ﬁ nf) /coating film The anodi c oxidation treatnent

prodess may wbatlopadirriagr Asparus A Ayelontaihing! oC¥idi@tich gahdtBtifg thednd N
process Jjs anodi.¢c oxidizing %}eal um_nu identical to the anodic oxidized
i tem as {ea% Qe vibrating raddfor afhratipg gehil to the dhrationsgenarating weanps| at ed

art . Theand A1@adt Qe ilrhtin8 JaP Rt dnthe RIFREAL VNt ON use he

el ectrode nenbers in close proximty so preferably’a porous type (ltens
arranged i anglecoddemepbemiB);ahdo be used. ) having holes forned at

appropri at ra net.shape be utiliz as,t he, cat hode (negative
el ect rode)gpk))?gggf&ﬁﬁ%g i {nga}ﬁrr%dgeyff’f%?ﬁ?‘f ga@gg,a]llgwgreg&g:lagm i zed as
t Ee 15at godwh]?feihethenﬁhrm' g)fvainb% f.}uzlr aluctrolly Iﬁ@ﬁbéﬁf(ﬁ?tﬂﬂp?hé lcpraéu&ofdi-]?Si on.
The product for ocessi may, be.al um nu or. an alloy of alum num (for
exanpl o, PrApeseing (k) Ay msiqlibggriin the tetment tank- (o gnauTtaR BFeSRACNE EAP off
magnesi Wy tol 400t ettrs.an all oy of tantalum titaniumor alloy of titanium
There are no garti cular restrictions on the processing fluid (processing

|'i qui d) ut ilnithe presant inventieniitbe brldgr firimaintaiving/the nrodugforprocessing (Qui d i s
prefera i ﬂ”l@ te, abkall I r.an electrolytic {luid
cont ai nibér?éug&ceg |§éal;é?%n 0 ﬂtﬁensog I q&%?ﬁﬁg&e&%g’gﬂsi%mﬁY%athﬁuri c
ac: @0i s ﬂheliprbdu&.f& pmcessinge(C l)Lﬁ‘dml lapcfv::a SUPPLYNohiie &Hﬂfewcﬁiéaﬂy&héﬁarbtlihd- 0

nmol es p iter .andlor a i Sulfate.is Q.1 10 2.0.nole r liter.
The o babr PREPRSIFR(CH poiide Frpfic) iprpssing (OrSatstaiged 29 e hullaramera o
acti vi zi aand(Ee kbpower supplyeBy Wt ofaScdndactRh® paeH h{s%]learé_éﬁ&ﬁaw?%oﬂ hfe
cxysta~izing speed during electrical plating is proportional to the

el ectri d&¥urrent densi ty so a larger electrical current density is |inked

to a highe tén?l%. e i ] Q r a
limted el g%!t% héca g%@ ?ﬁ?f g{eénglrétsgﬁﬂo g.gﬁ(;%x?qgnesé l?éﬁ?eﬁ é%ggt(ﬁ irm&%&q‘ﬂ?f t he
el e@r i qubdedirioe procdssing (§) are installed $e dadei thiectip bhthe vibrating vanec| dntthéecal

current effigien uddenl y. dr ops dy oge as . s jtte romthe surface
of the pro °e°§l%‘§8€%frt§8 gg?sepﬁubvgﬂggri&, @éﬁ%@ﬂ@%ﬁl@?@ﬁgmﬁﬁnﬁ EPUCEF ode
boundar yplategsiece, am@bishdpeakpides a&ﬁbkét%hhﬁé@pieh@oﬁé fod-slpghed pick.ace.

Count er msai,ure .egp),r Eﬁos d t&},el i nt}‘nate t hese problens included forced flow
feed of pl Piar?gl P aa@a‘aer iects, the presept fevepgign grayides: @ suriacadmeatmenhy f1 ow
met hod, fipardtud@smphiging! brating barrel nethod for nmaking solid particles
(for exanple, polishing particles and gl ass spheres) strike the plating
surB8ce. Hotweabmeniiankpf t hese net hods proved satisfactory. However when

t he presengt . Ne i ] W thnthis.kind of. platin the em ssion of
hydr ogen gi%s‘Jl \régl%ht ﬁgﬂ{é?é’lgigga(ggskgﬁﬁ:@ Ep8 OIS %jc?r%@%l?‘?m{shgg

e: ectri de:?stlﬁxe&dbfaﬁilgg o8 rfsr vi]gora%ng' mﬂgaaﬁdA/ dd tEQh% Qﬂﬂ-ﬁﬁl b geRdr@Eingtmaady, gh
electrical, current density of 10 to , e.electric_current e-aency
does notan Bg leash ‘megﬁ‘%@ ZiVehe &d 99 g%n"’é’émﬁ'égflﬁ naRd am elestricat | ar |
when usiiAgulhi6n Ui i8 ihRANSE At 4 iiFK s@RRA Rk ﬂﬁ)vib}al%ﬁxgqjoﬁﬁha(iﬁ@m% (B)
is installed close to the product for processing (C) on the stirring
apparatus side of (C) or opposite side, and a shape such as a rod, net, or
net - basket 20 shape is utilized as the el ectrode nenber (B) so that the

el ectrigmdoisgurrent density is drasticagly inproved. The present invention
is elective for plating of all types including copper plating, nickel

pl ating, cadm um pl ating, chrom um plating, zinc plating, gold plating and
tin plating. The plating filmcan also be fornmed to uniformthickness in a

______ e " o o o ey
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30 Conventional electroformplating yielded a plating filmw th a thickness
of approximately 100 mcroneters and required a |long period of tine.
Besides requiring a |long period of tinme, conventional electroformplating
al so had the problemthat many irregularities appeared in the film

t hi ckness. However by applying this invention to that process, the upper

el ect ri cBANCERNEHICaNENN P 3 Feationcagarer the inkinge@onnestionh tharEGhs Sedtivn

convent i p-Telela ' . his increase serves to

| mprove ‘gfri%l utgltgi"ﬂ(;rl{gg%i{r%ency%%&%%gi}gegﬁﬁ%ﬁoéér benefit is that the
uni f or ni t yadbldenérimaimtaihingenpeelurisfor pteessing (@) t8aDow elschrivhl poritictes, an
extrenely high. | i r oduct . ctrofor | atin i th the thod of this
i nventi on ggﬁr%\g%@ep@?{aetﬁg %ﬁneéx%fﬁﬁ\? RTBdW%ERHO%"‘f 1==Y¥|9é1ab‘?’6’§ dovithisl ds
for &ptitheltreditsicat t=BR tbmARGERFELSINE gdp 6F FRDWNGRilitnEterd. 1S @ Cross

sectional g‘ll w of .the quu{&ltreat ment apparatus using the insul ated
vi br at i on- 1 {the iembodpnent et theopresert Byventon (Furfage: irestmers sparatus),sthen

enl ar gedyeHR& S ' > §he N POY fii.00+f QF i ng_the
i brati o oSy, (OFK Meullod B 1R VR o1 G BRAng Y.
sect i onaAmhqditgent ofthe préesent trveotion farthér caoiprising ao electrodé nrenbenr(B), agdt he

vi brati r 0 I Rfsatin er... . Fl 4 is a,graph,show ng the

rel ati or?ﬁgf agﬁ%;%’l Birelaﬁ?tfe\én@e}sgﬁgt%?e?mtm bt&ﬁt ?ﬁ@%‘?{ﬁe% {0 PAREINLA,t j ng
vandOv errespetiveligap aif i20nto £00Gmillimeter@nwith!the 98ktating 3@ thespRARCSREL | Onal
vi ew show ?neg i hgpvi iign' ty %f the el ectrical /insulation_area on the

vi brat i iforSEneEtE s the embodimant of theprpsent inyrntiongtherrledtragetnersber (B)

I nsul at i{9in@defofNal ' | I 9Qyebedha AN L&l A\ .show ng the
el ectrical insulati oﬂr?@%%egrag%bﬁg’ gl%ber ati ﬁggirpé‘éyﬁe’ El%skgﬁélhsa‘ﬂgﬁ‘;#%% é\% éw
show ng rofshaped pigeeed vi bration-stirri ng apparatus of the present

I nventi on; |- S. r Lon iew,of. the liquid treatment
appar at us lI:lllé: }t% eﬁyg&ﬁ%& ngﬂ@fa %\%/‘lg%#lgtu?%r?}ﬁg Py e Wy 5?"5?5 é’%&ﬁe FFF@T?}PQS ent
i nvaht i onbragisnfstiGring Gpparatus r(@9sissacmaterial conmmisedl b1y i dfuplestid aatment
appar at us,usi ng the,i nsul.ated vjbration-stirring apparatus of the_present
i nvent i gHPP%; g the ﬁ@ﬁ@?ﬁédoﬁr%s nresentofayeniopy ep the nsuatedent

por t i on viHatiORiHkii abPerahUY, hAGIEGHAGI B s bilfholel 8 thYitiating Fiord2 1 S 2

Cross sggt i onal view s e vicinity of the vibrating vane; |G 13

is a crdbssidedf thaplectical insilationareagvhere thevibrsing vanesaze bstallsdng t he

I nsul at ed yi StLET Y | esent jnvention; F 14 is
o oss sei PRachBAHdt of B ARRAIILYE Ry, HUSHBASEIort TG 1 tprrelled
20 on the vibrating rod on the side of the electrical insulation area where the vibrating
vanes are installed. In the embodiment of the present invention, electrode support

vanes are installed on the vibrating rod so that the electrode support vane positions
alternate with the vibrating rod positions. In the present embodiment, the surface
area of the electrode support vanes is larger than the surface area of the vibrating

25  vanes, and the tips of the electrode support vanes protrude farther than the tips the
vibrating vanes.

To achieve the above objects, the present invention provides: a surface treatment
method, wherein a processing liquid is filled into the treatment tank of a surface
treatment apparatus, the vibrating vanes, the electrode member (B) and the product

30  for processing (C) are immersed in the processing liquid, and the electrode member (B)
is set as one electrode, and the product for processing (C) is set as the other electrode,
and the vibrating vanes are made to vibrate while power is conducted across one
electrode member and other the electrode member by way of the processing liquid.

In the embodiment of the present invention, the surface treatment method is

WE0155 10



I nsul ated vibration-stirring apparatus of the present invention; FIG 15 is
a perspective enlarged fragnentary view of the insulated WEO155 16
vibration-stirring apparatus of the present invention; FIG 16 is a
fragnentary cross sectional view of the liquid treatnent apparatus used in

the insulated vibration-stirring apparatus of the present invention; FIG
17 is a olecirpdenesition,s ppedic | exjgdation; r@eqimp@hsiungealae;gmdeem@am uglating ey the 5

e : S Com B 18 i
L r agreciedttdtidh 8eSG dr 1" reBRRRLE ol Sydtprblis iSRS thesd MRhOL: 1 fRe 1O 1S
i nsul at epteséridr @nilmdireent;thien elatmdepdsitioryf anbdicprosiiation] nelectré-degreddifg, 19 i s

f t tional view.of the liquid t t t i
Che | nactetEpolfiARg, RIFAE. PRoRTRCEADE, ST JROSHRIOpMSIng: debrier At o0
FI G 520 préprocesiy B poitpydcaskind) forcbledtiéfole plabReid pedtted bt @n ddcthitald

cross sectional view of the 2surface treat nent apparatus using the insul ated
vi br at i dRUESDt densiy 05 I8 Aldm?® of mage Jnethenpresemie pmbedimentthe elertrofarmr oss

section ' f ' t he,.i.nsulyat
o br a1 atihg i Yerfoified M) &F RIcohieh TRt aNRRLAY F MR AR iR IR (|
vi ew of preserdienibodiment; sherwibratipp gerdrating snesgstvibratesat afredquency of 10 to

vi brati ' ' Npa us of the present invention,.Fl.G,.24.i.S flat

Vi ow of TIGEHE P ARPRREL P, Blve ol aBIpfRERY of AR 8 0.1t 30 tiliEnelers

vi brigt :c cuh;\:lsﬁﬁtlfe%ﬂge mﬂamﬁibmwfathff&qmléﬁq%mmW%BIdOOIﬁx?@ 1565 Ig%uité a flat

vi ew of t surface, treat ngnt apparatus ysing, the insulate

vi br at i on- s ‘#’1“?’(@ %BﬁgP%ﬁ”&e@?’p%gérﬁ%géﬁquwmﬁi q:pgfa%&pg%prftr ont al
view of hbghofll WhtFeRQ prIBRIAe TRIREs AMCBint! tHeS trdafthdht ¥ariWVof RO for

reference, a structure of the surface treatnent apparatus using the

vi br at i dreatment i anpazpiysr theisibraticg veges sanal the produt tfoo pabeessiog ) aree

surl ace LAHRETh BAPghALU TR, 0 a5 \Bruka s Y B Wstbng
15

—

e pres
electrically connected to the vibrating rod are set as one electrode, and further, the

product for processing (C) is set as the other electrode; and the vibrating vanes are
made to vibrate while power is conducted across one electrode and other the electrode
by way of the processing liquid; and product for processing (C) is surface treated.
In the embodiment of the present invention, the electrode member (B) is installed
20  within the treatment tank to maintain a respective gap of 20 to 400 millimeters with
the vibrating vane and the product for processing (C); and the electrode member (B) is
utilized as the other electrode.
In the present invention, the structure of the insulated type vibration stirring
apparatus (A’) is included among the structures of the vibration stirring apparatus (A).
25 In the present invention, the arrangement sequence for the vibration stirring
apparatus (A), the insulated type vibration stirring apparatus (A’), the electrode
member (B) and the product for processing (C) may for example include the following.
A)-B)-©C)
B)-A)-©)
30 (A)-B)-©)-B)-A)
B)-A)-©)-A)-®)
A)-B)-(OC)-A)-B)
(A)-B)-(C)
B)-(A)-(C)

WEO0155 11



FIG 29 is a cross sectional view of the surface treatnent apparatus using
the insulated vibration-stirring apparatus of the present invention; FIG
30 is a cross sectional view of the surface treatnent apparatus using the
insulated vibration-stirring apparatus of the present invention; 30 FIG 31
is a per specti ve view of the cylindrical titaniumnet case configuring the
el ect r od&)méBbelC) -MIG(AJ2 is a cross sectional view of the surface

treatme apparahus,usig the insulated vibration-stirring apparatus of the
pr esent rtlhr)\vgﬁfl@a%}l&réﬂa% is a fragnentary cross sectional view of the

i nsul at dA’)viBy ad)eAsi@)ri ng WE0155 17 apparatus of the present

invention, ELG 34 1S fragnmentary perspective view of the liquid

treat me ?‘)éﬁé}{r@fj@ﬁs@?}g the insulated vibration-stirring apparatus of the
presgnt @)vexd @)y- (£ -PBJAl LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
enbodi mnents of the present invention are described next in detail while
referri d@)r& Y he drawi ngs. Menbers or sections in the draw ngs having the
same fur*(?})i_@@&@?)e assigned the sane reference nunerals. FIG 1 is a cross
sectional 'view of the liquid treatnent apparatus using the 10 insul ated

vi br at i dA)s(Cyr+Brg(Apparatus of the present invention. In FIG 1, the

treatne ,tﬁt}t (ée)l iﬁfrol ysis tank) is denoted by nuneral 10A. The
processir%l‘d' I s stored in this treatnment tank.. Reference nuneral 16

I's tilbe Vi bIRttheRelstdd &t)Ehedd Rtisahd! Soncé) ofvmbtamsxhg)‘ ind thes btirridg SpRtRflsAhdty 16 1S
conprised of a hase 16a clanped to a sﬁlgport bed 40 insta,ig%d Vi a

ant i - vi parelestrodemard the, praduet ton proressing chherpasemblsry weas nmsudhecongedr  edge

of treat ' ’ Eﬁ%% Qi i i F['a&“% i eri al
wi th the bot tat(g%p‘he,1 g gegrrpe tagﬁélt?gg%%ogg“}d%gt@?}g%% Ion rgreaﬁgzc&%%}ﬂlgpg&rrrped to
t he t op prdepssing créaded Goregulgritiestin thediquidito berstimred within thetrieatrhent tankt hat

vi brati aon er, the.to dge of ,a vibratin u r ction 16e'

ot al 1 o RE R e iRt g 5 Sadict DeiceSting midnt AtenBRRE, SFGH'Ghkebt Bes. .

i nst18l | edriiyd vy to thavib2tionsiitiagiapparit@s 16e" on the |lower part of that

vi brating ;fd uppey section, and a vjbrating vane 16f unable tQ rotate and
instal | ed &1OWaYEF:ithe eoncepleotiha preseptmventons isoptrasy tq thermdesgised apadd 11 ui d

14 at t HrbRlst : Vi i h I i jing rod
s comprt e Diciirig orlgtiatoot| B ThislinE Concpt the Sl vEHE of dbbdagd (00
vi br at | igpport veoeen thectibrationabirring apparatis arejipstalled faningrend &n proxiroityr i sed
of a 25 i i d vi bration nepber,. 1 and ¢ hat, vi,bration
gener at |t¥ﬁéﬁ érggdr@glt éﬁ?h?é}%%ﬂgg@f%% e&@‘oﬁ% I?%’B.ggrA(Br)bg@g}?Qﬁ’e LBGI frenber
43 ﬁan mh 'gsm?vlmaﬁmnmgsammﬁgemaﬂﬂtmr;ppm duﬁh@gpafdth He ﬁoﬂﬁ%ﬁmﬁe 16a
wi thin the cai rin 6b.. Besi des gene - pur pose .mechani cal vj bration
not or s, Hrﬂ“eesws_r@ﬁi %‘Hgtjéﬁe‘?l W@&%@?f@s’ P&F‘es 2§ JRst PiW"ﬁ tapBar at us
of the RIQLARH SHWE Ycb@RedSetwbs? thel twd LoPoRBAREWithi®SE | distahbd GviEbOr S
and air vibration notors, etc.. Aresilient piece such as rubber may al so be

used al sirRstuigalisherts iwere paerieted ta ocayiin stiyringgn tbe carvenionel artat Ioatherr ai n
e T s S
The2s | atimedten yptdlasswy,thy eleetrical pertehty derdiityioul] beppicreated ethileaedudiag WE0155
18 the distance to 400 mj]]jmeteré, preferably 300 millimeters, even more preferably 200
millimeters and most preferably approximately 180 millimeters without causing an
electrical short to occur. However the distance between the vibrating vane or
electrode support vane, and product for processing (C) and electrode member (B) is
30 preferably 20 millimeters or more. If this distance is reduced to less than 20
millimeters then electrical shorts might occur.
The distance at which the electrode member (B) and product for processing (C) are
installed to face each other is preferably 200 millimeters or less. This distance is
more preferably 180 millimeters or less, and a distance of 100 millimeters or less is
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pi eces or may sinply be overl apped onto each other. When using these
| am nat ed pi eces, pieces capable of covering the top opening of the
treatment tank 10A can be used so that the treatnment tank 10A is seal ed
tight. In such cases however, a seal should be installed between the

vibrating rod and | am nated piece so that the 5 vibrating rod passing
t hr ough pagicilarlyrpretarablee cHowaventhisedistanee shaiddmot exceed 28 nsllimetersser t er 35

for controlyli e .Jyibration notor 1 i s.installed

bet ween theﬂnw rg{:&gﬁ{ %g‘%églg 8§6§I é’%ﬂ&g’f‘lﬁ% SSOTIRE aRRgpRins, qro’rnsﬂ'fqt?/‘# P& hat
][mt Orh_il.6vib_r§ﬂlm1b' gtirwda, 'galmphlm(ilﬁﬁ, tihéldlsﬁan' bwbém%&nlﬁ@hvi&hﬁﬁgvlﬁ@oﬂglemod@an?
or this vibration or can al so be used.in the other_epbodinments o
the pr es@?ﬁpomv%@ﬂnﬁ;}b‘ﬁpm%ﬁgt T BYOCETne @t%@?c@@ emeyﬂ%ﬁréB&ggrfcﬁlgraﬁsm
Her t z unglYr maRhAR! dittaricBHetWdd HRY tiff VISR PRI 6 dibctPsd ﬁr@%i-ﬁ’y%ﬂ@r ate
at 20 to 200 Hertz and nore preferably vibrate at 20 to 60 Hertz. e

vi br at i ofPrefeuding: tavasgs t& ori Ghendntheppraduct der processimg () taad electrdde

vi brati f. t ' ' . . .15 vibrating
Fods (162 HHRE, B in Mo Ahrdiont SEriie Bbiau DAPEF el b stiBlL ' o
si npl i ci apparetuisy(ADhe reference nunber 16e is used to represent the
vibrating rrods. FIG 2 is _.an enlarged cros ctjonal view the

at t achnent IB%‘?‘F iPEFent nyepfiop i is exigem RW%F%@P :‘ij@atr@’& H‘Bgu‘&ﬁ{“bp’foﬁ%gsmg

Vi briat i nig inetatied tolfee theWbRiting vidie br efebtrddéb@pgort vAredNthe Qibrors btskeirf

vi bration nmenper 16c, by way of the vibration strain 20 dispersion nenber
1691 and2RReyARis ([Ager ’%?éétedﬁﬁbrﬁﬁlloé stirring apparatys (Adr fdereaftotfaee”signifierd of

Cbrati .od _ 4 . ot
\s“t r ;?nl gi&éper sl on néﬁ%%@?%%%@#ﬁ%#ﬂrﬁ?@%éﬂoﬁo%ﬁsﬂi&aﬁgﬁ%&t ems?tg‘ﬁ%tg%ct i on)
of the vvanestof yibratiom etirrb@gapperetus (&) at imsulated aibrativs ptirring apparabes (ATG01,
1692 . Ut . l.br at j 25 st ' ' de for,
oxarm! ¢ LB RRtu et P i Pedieane AP B P rogh o g aneeiE2 can
be risde faceyniowdrds dhe eatthécfvr Po@esink@h theapmldactofCNaWheh the! pb&iuct fa d

synt hetic rubber, or plastic th a Shore har dness_of .80 to 120 and
pr ef er abPEpCessmEfon e¥a P]&i@sﬁri;tﬁ%.?@s%gﬁ agg, this sigopfipsdhat thatdhe sarfage 90 t o

100 i s | rdcas ; ' | It bt | ce to
Shon oal 2 be Biticataoll iPRERENGD Y faob (e € 6 tho Abfitind Vel of dBlirddbpBRc

vi br at i orang: r ¥kers tharprosiuct farr procesgingnhahe sweface greagen tharm engrerthain comeof

vi brati er... Vigbrating. rod..16 and nmekes the vibrating rod
16e nor g‘q gllcgﬂ@u FFﬁt%gg ﬁ#gg%ﬁﬁa%}gél’nngn%éﬂ%i t?’gﬁb% néhl?g’ﬁugm?rag'fs - be

vi bra i rm-ragmb cbrat ﬁ@sﬂﬁ?m fﬁ:ﬁﬁgl-ﬁraﬂ:Zsmfadéi giiegrdosssﬁgg.t i w%@r lthie r‘ogﬁ&ﬂ Yer in
preventin reakage of .the yibrating ro e, WEO155 1 FIG.3 is an

enl ar gedp‘g’wglgs’écf‘l F’S‘ﬁglohﬁcg'vﬁ’ﬁ? t‘bﬁgs’é‘@ﬁd{bﬂﬁ%%%bé? installed g0 figis epbialyi ng
the vi briakddBy fIRVIBRRIE ¥dahek Bf clhbdd | s of Sfbra §m\fﬁ{% lopi ffers
fromthe attg{:hrrent porti pr‘l3 of_eFI G&ézéﬂ%)rﬁ i nsto%at tﬁt:(gehvi bra i@%ﬂn strain

di spersi@n ¢reismlated gibraionostifring apparatus (Ade The sange te¢hrigree vy dei on
menber 168, x{‘tgﬁe : fsejgisérté’d ' 16x between the

vi bration nggbqgr‘é 1 c%aéﬁ{ éeb%w rati o%?%ﬁhﬁgﬁééﬁ on menber 16g2. In

al | 25t her drghe qresenhisvendionathicovibratirighearidsaabunted dal {Be vibrating roddisiei ng

vane 16f _ is cl ed mit h ,vibrating vane. cl nmenbers 16j .C¢ rj.sed

conpr i se¥' cﬁmﬁ"}ﬂ? € ¢9f; ﬁadno%flb mﬁ%f’am‘&%‘ﬁé ﬂl%l%bng‘f‘l‘i%@iede of
the vi brigéathtent aanil 6£0.1 7680 Millinesters anll phéferablyp0.atth B0 nYiBiiRetbh, avladke at
the 10 necgssary frequency in the processing |liquid. This vibration causes

the vi brifefexablyafe o5 silljmetars; and mpstypeeterably 2, tq dp  milimegersr Thear ds

the edg : f - _ : ting
Fod 168 afioer Oy (UG T 20 WIFADOR B er Wickit?, £l pREALNA (1D
to t30e ndfilde S1KW tirdespercmintie snd anast praferablyt iy 200 te L 000 dithesqeomiinnte.t 0 t he

interactio e h 0 Ina liquihd 14 and t force 15 am cs of

t he vi brat ?[‘cl)llr% ettkg%ﬁosra %&ggrfl%r %%?’ ﬁ'gr %@g}ﬂg hﬁ?’%éé?ﬂm‘éﬁr@%{ﬁ ©, ah e?%t ude

(2 \(/)io br at isguapggi dt biskies st,brapé_e(ﬁmhddn% Ih_efe_oli@(i)iéﬂebdirﬁﬁiewl He Mt?ﬂew_ﬁﬂ}melcm@ncy is
to : ti nes per pute. Resilient netal plate or plastic plate

(el ectr |1ttar§ P&rcéﬂ??a'égﬁp Biecet The, ppraus plate shape) may fop example he inthe

Vi br at i nghawaleaf | to | &% ' I ng

vane 16f d}sf ?ers (gtg]gigrlgﬁ%tﬁgi{l%ﬁt hgﬁ\?}e%!fg{toia%n co}%&giqu' S%tgfagkgﬁlvfgg%g %)%};%&of t he

electrolytic fluid 14. However, during operation of the vibration-stirring

means 16, the vibrating vanes should be set so the tips of the vibrating

vanes 16Gfgops0vi de an oscillation (flutiBer phenonenon) for increasing the

st>r19rig (or agitating) e~ciency, wthout brealdng the vibrating vane. If

the vibrating vane 16f is made fromnetal 25 plate such as stainless steel

plate, then the thiclnless can be set from0.2 to 2 mllinmeters. If the
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The material for the netallic vibrating vane 16f may be titanium al um num
copper, steel, stainless steel, a ferromagnetic netal such as ferromagnetic
steel, or an alloy of these netals. The material for the plastic vibrating
vane 16f may be WE0155 20 pol ycar bonat e, vinyl chloride resin,

pol yprophyl ene, etc. The extent of the "flutter phenonenon” generated by

t he vi brawdidrpsmnch ahpossihle impeding the fiew mdsioatdf tine quidi br at i ng vane 16f

wi thin the ectrolvtic fluid 14 will vary.dependjng .on the .vibration
fr equency élgjxet f%égé\%l raton nofet sP Ef’“tﬂ%’f%nﬁt‘*ﬁﬁ%‘% HRESTHEr 5‘11‘?}hgasvane
16f (di neladiralepbsition,t asodié pxidhtichAaplating, Blotredegiasing, thetropalishingyidndat i ng

vane 16f)., .and thicknes and,viscosity and, speafic_gravity of the .
el ect rol%lf"fteo'?qs%ipb)a g proguct far, SSIRE isrn: bagesobiest fQ’Hé’a‘“PE}GP{DéWEng"

Vi br @t i ngh¥RRRinkSElecibddiRsiBa] a%ﬁbg&t%ﬁ@ﬁow oidﬁ?zh?gslnﬂg%?ﬂéﬁl GHfeRfeY: BY

mal ting the vibration frequency of rating notor 16 ckness of

vi br at i nexidatinn, Bebasei obiert ven plasingawhen weingplatingga base hbjettefoytdegrgasing

i brati ' ' Wl |l be. h
G e ok ectioloBel o Yot bR P Bt heh Wiel Yt crodiing "ot nge
as thg :jmtdgabama?ﬁedfdgreﬁ}ct?g)m??hﬁhﬁkwhajﬁlfsmggdadmfonb?ig.V\:heg\st hat BOi nt is
exceeded, e exten . e flugter will, one snal | er. ca
under st oodt’%ﬁoﬁ?@e&’%’tﬁ?ﬁ tyﬁatngeet?qrapl;ch:sg I(is Pﬁ'éfo?ql‘%f{ ﬁé‘f SW?Iastril@ enpst
zer gandreldted het \Gebdrding £ Ehd ProdeSi 0 ABBRAsIBAV{shild/Qirfake AdjGEtEaReALANd

this process continuously repeats i tsel%. Pr ef.er'ablé!y a length LI shown as
the No. fermmgwvashing/hath,giwashing(desipg asavae Nwoistune¥electredepesiionmeiniary t he

| engt h }ﬁﬁ%%' agll.j',n m-]ﬁ sel e eeded,
accordi (r)léra%o éet Eer o?fg vvangéﬁﬂg o{j)lg(ti %e%neﬁ%oa (\gnﬁ]g?%ﬁgzn g?ﬁet g"e@?‘?@w
When Ls iaNentiorhiés echievedhthrdiach she ebictredspositioncpradesst hElegtrotiépasitionvidaly t end
to 20 dim'njghfhowev r traiFs has the ﬁdvag%@gg th t he, surface.area can be
i ncr ease¥RRERT APIOR; LJeqitpIpRRSIHO, PL £FAToR ¢ (POSHIOBt ocPf BYESCYIRVERU[Rat i ng
vand$ 16ipplies tdeithaitiypé bfsle@rodapsditigh nd rerddrs thY éffect of grexyRéducing the 8

| evel s) on _th& Vvibrajing rod 16e. The nupber of vibrating vane |evels
depends 1SAUrRe tims ang alge aproving{he prpformity of tha prinkeaating antity of

pr ocessi ng qieUhfodté oxiBaGion rBaERet gﬁ{oﬂésgvﬁ5§ &s%mega,d_s&gﬁg cﬁga?xﬁeﬁﬁﬂﬁd

according to the vibration-stirrin at is'require i's an ‘enl ar ged
f r agmentexample.calyminem; ithe process $henpdig oxldizing of aluminuim) Wenttaddortheal

I nsul ati 169", hg. Vi ' ro, I 6 1 erspective yi ew
show ng @-R)gfd’eﬁ}gc ?gclamiéﬁsﬁfeafggﬁa%&%%mlggch&e H‘Féné‘?rgrt ?isﬁgmr gy m 71is
a fl28t webated@@rinf THeatibeitiont stireinly dppavhttisi of predetd inveitiod ! 18t thieGéctrode

i nsul ation area 16e" can bhe forned for exanple fromplastig¢c, or rubber. The

el ect ri CRPIDPREIPAqsE Rroyipity sepretecably amorpys tyre (fems agangeding mdshapg r od
s0_Pr ef GhaplatsoTd Qsd) haviak HldTorfbe ot adptdtblath 2aBlLF ol Mot iHabb Gha b

0.
transmt the vibration o e vibrating nbtor w thout breaking due to the
vi br at i diiliged as|the cathede ynegptine@letrode) platexs fuze ititapipnopetitandem alloyvisew of

these ¢ AN el era . lLal. jaterjal is

nar d. pol B SRR i3 R hathBad bliee R VELASE B SRi0RH AN B theE 0

mat &b5i al cohrmsionnsThé prodeet fortprecegiihg nieyrbesalumitnem, omaie alioy of abfmimaul(foki ng

material_can,fo X e ed wi.th netal to obtain §he required

mechani trength. pectfTCalty, r rea
xAmple ?’W‘%&?@L@W?& Py, mpgresip Ty 8t afloy AL pagPesHm,

16e" nmatahealiids dif lloyaf eatthliah, tetahiunh sHhBdY ofditaRRper (optional shape such

as a pol ygﬁ;(g\l)e manuf actured from hard rubber as shown in the draw ng.

| nsertion Ee; aro o particylax yesinigtions oy Hee proressing Shvid (arngessingliquisdt i ons

to al |l owdiRegr i r td ﬁkiy]%of .0 i 10 _unp ' 16e'
and a vi brat |&n{gri %}8 ?12(\5/\%? (_ss)%ctl n 1%§§e‘¥éﬁeggé %}Pceegsﬁgg ﬁgl?ﬁaaﬁ ﬁvg%gésﬁé ge all
th h|e3ﬁflﬁ etIhmof ngimf (salfei_:el;lalkachmﬂfadmobalnrelmtdﬂm_' c;ﬂumd @h&a:hmgcégl i ing ecbirmti 'ionmél'O}c t he
ol e of.e fiunctd ons_as. an insul at.i ng _section. se upper ower
i nserti g‘hgﬁeopggld% mgg o f['}‘e[ ﬁ%’g rﬁu(gﬂ tf’dgb% ﬁngles pef liter, The
ammonium sulfate is 0.16 to 4.0 moles per liter and/or the alkali sulfate is 0.1 to 2.0
moles per liter.

-

The electrical plating may utilize metal objects or plastics subjected to activizing
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on both sides) then insulation material can be filled into the hol e spaces
where the rod 15 is not inserted or a space allow ng su$icient insulation
can be established so that the vibrating rod upper section 16e' and a
vibrating rod | ower section 16e do not make contact. The cylindrical
insulation material for_.the insertion holes 124, 125 serves to couple the
vi br at i nigeatrpnigsshe praducioler precessimgl vi brating rod | ower section 16e. This

on The 0 1 GyganEth shod SEHAE Rk TR Brotbilnl ol 8 Rbedcage

ﬁf I vi br1 aadrr@;:rdedsiujostga largert élemiﬂ:ﬂe:;urreﬁiﬂﬂbhsigr itshiﬁhkfe&lﬂ@éhig&iéi@%;};iﬂgrbpw&ﬁrti on
ol es . an i pin t them  Al'so applying a washer on the
joint i fzﬁ‘l“? ‘J’]ragﬂg P%Qb‘ggﬁh’egﬁg‘%%{]%‘%ﬂaﬂj‘%ﬁt% ﬁf) farentdensity gtahogt gi ng

t hemswi tia AR temodNYIfahB Rleckyiddl c@frefit ﬂéifs?t’jﬁ@ iBRYas88 histRe thah thib) &55 For

section as long as it achieves the object of "the present i nvention.

ex arr}:)l e,e t siigieney suddemly irapsiihydeagen gas i smitted from Bressurfice
. : ! ! ; 0
11 ot L8 T pecl Ol pRefinl ERBbI6RLHIt, O PEFUR TR BledlroddBoundary |

mllineters, Iraneter rexanple
i nner dimsest and hgdmikidek seftlesiatd thenelodiwle shpfacd 2 Comtddnedsurésnmioposed tAs

shown in.Fl.G ,1.and in.FIG .5 n, el ectrd cal. I.in 7 cqgn ts he upper
30 sect | Birgeoe, iR, pRplorgh, indud Subed oo e 6 pleiec By, Garlidl Do
el eqOr i aabthodsjet Abwahettod Aspks lowTinethod! 6l ainddthe Wiklatihg bal®l SRERGFHed to a
power su % 126 .and ,an zflgectrl cal line 127 connects_the treatnment tank 10A
ﬁg ginarticles
pl

to the g, _ r eramRle, polishing partigles and, glags ispheneplystride thewer
section piffng ¥intad! | P i?tmﬁh j I INg vane 16f are
made from an el ectri ca%&g%ﬁ{‘uctlé%rmne Ogbgﬁg S%ﬂééférr@%’ [, WE0155 22 t hen
an el ect ri &oweyer whan the presbet inventiarhis used wathi this kind of platingsthetémissidhie,

i brati | 16] d vibrati 16 d.t t .tank
Ton, - bacd FYERSt BRSHEE i Mt B BY, ahEPResed ol vebBme e and
i P e e e i P
per f or NE@ZW@QWV\H}F eleqtgic SBWgPt @%B&y st%gr%@@big.h Q%?iﬂm}’i plgtingr r ent
T e e L e

supply vol ta%g val ue varies according t
exanpl e elgetrode gnersberdB) és irFtalled slose te thybrpductrfor processing(Q)l ancthe stindag

accor di . fesi Sl faor ;exanpl g be 0.5 0

anper es %fép%trrlllggf%c r(g'ﬁgr %@%Sg% %:lg?g}n%gjggﬁ fyl%e F]ﬁ%l aF gcrtpﬁ’i Egtl’ oF Pﬁ%gﬁ(?gnay be

i ns28l | esthapeds dtlizédead theoslectnidet rasinbddN M) donthiabithe wlytricADvafrestPderBity is

conduct e(% b% he Er ocgtssi ng liquid 14 to achieve even higher electrical

current G&H ‘?"’ﬁk}' ¥§% he vibrating rod | ower section 16e, vibrating vane

clanp nenb@helhisent ivinitiog iyéﬂ@cﬁb@!‘foﬁPIa‘ﬁh@Q)f%ﬂ t9bECHRERS: c&ﬁ‘]p%? &1329: mor e
n

vi brat i On-léq&i@@piﬁ” ng apparatuys identical to the present 15 enbodi ._(’:an be
i nst al | €HC ting, sedmivan inhating, chromivgnplaging, Bipc pbating; igoldplating laoddin

sect] on @iidat T e A Bl bk B L ERh bl RBedkdf  ARHIREST 0°

conduct éd by 't he oce I qui [ he Vi ing ro Wer section

16e25vi br atilestrovdegreasingrpndesienropblishing i dyve aipogtantnes  pffpradesdihg forvthe
vibratiqp-stixrd . rlg_apparatys. The distance between the el ectrode nenbers
(for ex g‘%ﬂ?ée ,suglf’lﬁ' Q?f"' gnv%a'neﬁ%?r‘f?ﬁl A -] e ‘%5’ % LRELRygeEesses ppore
treat nemﬁdiattl«foﬂ@émpléb%vb@@htﬂ@thb@r&fe&@ﬁg@e%a.trode, or dedi cated anode and
ed_to nake contact as el ectrodes in the processing

cat hode neppers) instal ) ] )

liquid 14 gg?m@ ishEhe denopitionsf o plating sueh as seprew, nigkelow inan o0 e er s

wi th no ydgopRee 0f el ectrical shorts occurring during processing. The
processing of the processing liquid 14 may for exanple be disinfecting of

t he305 | i qGaventionsh tlestiofyne mating gaelded e platimg dilive witho rad thicknesss of end t o
pr opagate .Ln. ' th hl.ory nge_ions. are,.renoyed.firomthe

pl ati ng aﬁ?%?‘%‘%%%é@%ﬁg“ﬁpwfﬁémgéﬁ‘ﬁ%‘i %ﬁlpgrpegpgpﬁgmﬁr a#?ﬂdeﬁ TequRe
However atlbng pexgdoftime, conteritivesbelget-ofsrm plather Asekad tiedplopleaPthatinishy

el ectrical power. This getglqugﬁy akfs‘o be utilized far, disinfecting water
for was Fﬁrﬁ@,ﬁa{\‘ﬁﬁ? apprared Jr dlicknepst - Howevesy byiprpliingdhisigventionter ages
such as tWaf gfocess, the kuppek @écfnﬁéaqc&ﬁféfxﬂgdéﬂfsi ' QHEBE iGehdddUbGml thdray for
exanpl e be electrolysi's to separate for exahple water into oxygen and

hydr ogen. When the processing liquid used is for exanple, diluted chlorine
(water-soluble), then the cathode material in this processing nmay be

pl ati numeogkati num al l oy, platinumtyps netal or an alloy sheath. Wen for
exanpl e the processing liquid is WE0155 23 caustic al kali (water-soluble)
then the cathode material may be nickel, nickel alloy, iron, iron alloy,
carbon steel, or stainless steel, etc. In the present enbodi nent, the

. e A~ 1 o . .




Al so in the present enbodi nent, an el ectrode nmenber connected to the power
supply 126 is installed within the treatnent tank 10A without utilizing the
vi brating vane of the insulated vibration-stirring apparatus as an

el ectrode. So an insulation 15 area 16e" is present, even when conducting
power to the processing fluid 14 using the el ectrode nmenber. There is

t her ef orenventedriad 30 Hdm*He appreximate]y fift Aidsn? 6 dhis imerease skviea do dnpravei cal

; o . . : . <houi h

eboci noRCAPR ERRRRAMY 4 bt Adpenfh el BB MR R BLATT

i nveRt |t othickiiess is::ﬂsbﬁqhnﬁfnt 30§)f;imrand lpﬁc:csm&& m&"f@f’éﬁé mgm:qxﬁjm_l:llgﬁoc%qbt.onl yd
t ha e el ectrode su vane . are installed on the vibrating ro

:(r;vver seﬁ%#or@@lﬁgnﬁwag%? meﬁ%g%‘f Hé&%s Bentiop san hey %nglefi%@' 9?‘%?@[@ 'ﬁg vane

16f . 5Themghgfgcﬁg§}@gmgggﬁgnmngfgﬁ%,ﬂc§1 @kpgtrically connected to the

vibrating rod | ower” section 16e and functions as one el ectrode when
appl ying power to the processing fluid 14 and therefore does not require a

vi brati i g@RFuﬂ@ Iﬁ?ﬁ) Wﬂlf se. of the el ectrode support vane
16f is ?%le@llé‘gde%se he e ngFH‘O e g%r accggar ea and to decrease the gap
bet ween t hdlIGelledd mod®sssdctidnal efiextafoithe it hizeaippogi Apparhtis ssing hhesi ze

(surface _ar af the el ectrode su t vane,  16f |.s preferably | arger than
the vi br%Pﬁgg%‘&h@“fé‘fs%’ﬂ“gﬁp%&ggBﬁﬁi‘eipﬁeﬁeﬁéﬂa’ﬁa@f%, the tip (right edge)
of tite el e@IGdds aurRdirged aRRs S6dtioRhE{iRWodT! the REUBEhMEAE pbrtich!TBF nicRintiag i ght
than the tip (right ed%% of 30 the vibrating vane 16f. The el ectrode
support SRevabregingired prigrtbe ylrgtingmemhesy at a position ni dway between a
vi bratin ' j V] ' :

9. 02 330 An2nVdrBd Ll U ABRAP Rk aVedieon tﬁggatam%my Ehartidh

installation positl not Timted to is position an

at a posfor mountinghe xibrating rad ente the vbratipgumembér,om above or bel ow as | ong
as there i .drast i,c ]MNEQL155 24. .re tign j.n the,yi pration-stirring
ffect. ThaIGr 438 P BRPHCHTOPE oarlatio Stk yialitn beGat bRf bRt A | ng
rod 150veto the @ibrating 6&né vertiosl disetionyay as the vibrating vane 16f was

i nstal |l ed. e material of .the el ectrode support vane 16i" npy be any

mat eri al aﬁ&gﬁ,\ﬁﬁaa{}@fagggéﬁggn@p@y@%_se gleve showang theyicinity of thee

al ong tk@eéﬁigﬁ%éﬂgﬁéﬁgréayommg}ggﬁg}%;ci ently tough to withstand

vibration. A conductive piece capa use as a vibrating vane may for
exanpl e by K6 ina perspeehivenviewishowingnthel edectmenl irgnlatiordanee wint the vibrating
surface)ro t stainless steel (platinumplatting can be deposited on its
surface). The vibrating vane 16f need not always be an electrically

condict i ve FIG. fid eflatwviewtshowirsg the dldreriel] asulatite: sreppathe vibpgtiddrod; and nay
be nmade of tic. FJG. 9 agnd . Fl 10 gre .cr.pss. secti.onal views qof the
liquid tre;‘#galsaébﬁ YW $HOWiRg the dpsulpted 1 T%’ﬂ@gi%ﬂﬂaﬁ@:ué dh8t us of
the presgiberdtiM@dttiopn FI G 11 is an enlarged cross sectional view of the

at t achnent é:porti on for mounting the vibrating vane 16f onto the vibrating
fod 16c. 1810h 9 i @ ewsoapeionel viare ofthe diTuid tWertoinkrappansiual vt Ghet wo

vi brati . cgﬁﬁ.]_ 4 i i rane cl anp nenbers 16
are ins'[‘li%Tg eg@oﬁﬁ%ﬁﬁt e 86&%"‘5‘%"5%@ Félslgﬁféj%tsvho Oﬁe{‘ach vi brating vane 16f.
Spad@dr rinddGLAK @mra crosst sdctiembl aviewnefethealiguid ntredtmead| sppapratusi dsing ithg vanes
16f by way 0 he vi brati.ng vane. cl menbers 16j. or setting the spacing.
A nut 16#?]?2%%‘?5 n@%’?ﬁ‘gtaﬁga{ﬁtﬁ%ﬁgr‘?%ﬂ{’fé’gn formed as a nal e scxew
(Wi th or WRIGOU! is@teslargdd @6ssistitiorl viehofthe @ttashiienPportidn fropdRAtingect i on
of vibrating vane 16f, and the | ower_  side of the bottom nost section of the
vi brati néle ting age ontedhp visatingrodio. As shown in FIG 11, the breakage of
the vibrati MSR %‘éf%!f | tﬁ%?s}- j.ent menber
sheet 16p gg%l!%&% r%ﬁ%ﬁoﬁgﬁ&vﬁm on grglgé/ngl made Hl%ﬁ]b%u |Ar11{g’ pl astic or
f1 udli ne r WlGerl3bist averossesectiondl wiewr aft thegliyEd etrédtim et cappazatuis yping ther 16j .
The resiliean r sheet 16p | referably installed to protrude outwards
soneMatm?&giﬁ‘f‘ﬁgpa 087 ggﬁgﬁ%rgiug%fﬁﬁ?ﬁrﬁp% V%mfl?’u t her enhance the
breakage pHIGeYi BNa etdssCectibndlndewi &Y el Hguid aRathftint apasati@Shdihg Rthe menber
sheet 16 &gn dal, 0 be used in the s way in the other enbodi nents. The

vi brat i n‘gs tedgRrabion-stirEng appaatngohFas Bresent pventi9nict ri cal Iy 30 connect ed.
As shown i e1ki gurg, hpwer C e?ﬁ%'yc Ct,fS a t he
upper sidemgghcllgnpgéijng r?gfn%gr 16jerlﬂésirg%§r %E%ijt ao‘g%& rolfj‘d?!félég g%al%éa%%, and
t he upper surface (press contact surface) of the | ower side clanping nmenber
16j is formed with a recessed surface. The section of the vibrating vane
16f conpigssed from above and WEQ ss 318 bel ow by the cl anpi ng nenber 16j
isinthis way forced in a curved shape, and the tip of the vibrating vane
16f forns an angle" relative to the horizontal surface. This a angle can be
set to -30 degrees or nore and 30 degrees or |less, and preferably is set

~ N N o o o o ~ N o o —— o o




10 value (in other words, facing downwards: facing as showmn in FIG 11) and
all other vanes on vibrating vane 16f set to a plus value (in other words
faci ng upwards: the reverse of the value shown in FIG 11). Wen using

el ectrode support vanes these can be set to face downward or face upward at
an appropriate angle the sane_as the vibrating vane 16f. 15 FIG 12 is a

cross seGbraipastiiTing apRavatig of the presentinvendipng he vi brating vane 16f. The

section of iQrati I: I i nber
T contri BICE 16 R haBeBAG chiks BEANANAD of the ol WRERELA BT

sect i on hsedindherctitatel vibnatidrestipringofppBaatuk of the greseriténventioh; t he vi brating
vanes are i l.ed across,the.multiplge.vibrating.rods. The vibratign
surface ar ggﬁ%ﬁbtlﬁér“ &P%PFW %’l‘gﬁﬂg’f“gﬁfe@&nh‘l‘?’rér ngélpﬁﬁﬂa@u% Hﬁﬂgc&@nt |y
large  Tineukted vbfatinedtirvinigldpparhtas of the ppbfet xadatiean al so be nade |arge.

In this en&gﬂ% nt, g rod- shaped upper  gquide nmenber clanped to the
vi brati ng df 18 s Iragppentary fidg, wiewgof quid teratmenb apparatip saingothene

base 16angimtad\ibAltldntstating bR bIHHBTYaleAt WyelllBnl Ne col | spring 16b. 25
Though not shown in the draw ng, ﬁe présent enbodi nent utilizes a power
supply 126 KlftoA9ps ccfreginaptary edosarsectional vievalof (the dqtifBtrastmiastcappaeatusor

FIG 1. | S i ment. al so.. the el ectrqde su tt vanes are used in

t he samﬁ%%%smgﬁ%%m mr‘f’?;\i I ‘Q‘“rf%‘ﬁ appga%g; of&g&pra%%?gwgnﬁp%;ss sect i onal

vi evt0of an@ItieR0 tvdariwiagshewingtthe blegtrbde suaitaiies30 appar atus usi ngt he

i nsul at ed \ﬁlg%‘ipn-sti rri ng@_{%ﬁ)parat s, of the present invention. In_this
enbodi ment f38- 4lels\a Grogs ssetianal view jof the suriacs sreatment appangiug usimgrideor 16d
is inStaibkﬁEté&'ﬁEféiﬂﬂ%ih@%?b%s&%%p t fiventifg: Vi bration menber 16c

extends towards the treatnent tank 10A. "Though not Shown in the drawi ng,

t he presentFleni?8dis e grosa ' seetional ividw of the soviece GEatrBaent 6pparstpphiging Abe( f or
processi gl AR e FI | cri, for FIG 1. FIG 14 is
a cross sectl ona?{}i\}:?’zlw 0 g%épélggﬁseéﬁggiﬁ%s%ﬁ?gp [ "gn’i i quid treatnent
appdbat us WGN@3t isea iflas wlieswaf thiebmuarface redtinent rappapstas aisitsg dhe ihmlatedsent
invention, In this enbodi nent,.the sape vijration notor 16d, vibration
nmenber 1%@@“?%5@%@3%55%%@@?89%@ ', and the electrical

i nsul ati on FIGe@41f3€a Rk Srikw SIfathbafirfive dr&fdineap d@?&ﬁatﬁb Q_%‘fh%)i:hé hgstﬂét%at ment
S

tank 14. The vibrating rod | ower section 16e i ormed 1 n the shape of a
squar e oybrptisn-stimEng eppamstusofihe present inyeplemendi cul ar sections are

[t el o0 916 b8 B 01 ekl AR S U USRS

the two perpendicul ar section o € are y con
t he 28| ectibratimin-stidring appatatonofthe psestfiinventiorhe vi brati ng rod upper section

16e' . The viprating.vane 16f is installed nearl erpendi cul ar to the
hori zont al \fg@(:?ﬁtignagg?ﬁt@ﬁgem@@? Pl qp@ﬂﬁ:rm@éb&"on 16e. The vibrating
vanes 16f Fi@. B® ié adlealvied sho of @bfefdnés, 4 Stribrd of Hensiuateatrestiiedgt i ON,
t he sane as g_revi ously described, Though not shown in the draw ng, the

present & : gihyabion-sREIng gRRAERIUSE suppl y 126 (for processing) and
an el ectri qaly, bBNE ol édsSedfonal VR o %%Fﬁﬁacelgrehﬁnéﬁﬂ %t)ﬁ.ﬂ'gﬂfé' H%'{rqé thgr FIG

13 and the enbodinent for FIG 14, the ectrode suppo vanes used in
t he 25anmengrintesvibtagionrabodngenparabus ¢fithe peseft Bverition;s a per specti ve

enl arged f t.ary view showng a variation of the insulated .

vi brati on- g:? ?’p??r%g %ﬁ’ﬁ)gr 5?%“501%4 Vﬁ“ﬁ‘é%?‘é%swﬁg‘fen@%ﬁ‘i’%‘ﬁ apnerptssusing dhat i on
(or. 20 \iasulatddoribrationpitieriag bpparagusofshie prazentimgentisrom ti t ani um oxi de
functi oni ng, &s i1Ehot 0-activat ed, catgl st i s used as the vibrating vane
clanp nenb&t 1§? Gt CHORR Sthﬂnéi ViRY ¢ serfacer{reaimaentoaRparatuscusingdhtet i ¢
menber (iﬁ&ﬂﬁﬁid)viﬂﬁﬁonlsﬁlﬁhéa]bmt& T2 bRReA inkB@Gort! amp menber 16 .
Therefore, ultraviolet (ZJ~ Tight emtted fromthe ultraviolet |anp 51

i rr 39 at es FHlGe3tinapentnesive vigw, oftthetaylindriead titanisym wiet casepeonfigudsg ithe

appl i ed 4.4y sing liquid by way of the vibrating rod 16e, the clanp
menber 106 angng(%rg&%fsi ng vane 16f, the sane as in the above enbodi nent, the
liquid trediGeB? iapparoas yectional viewr af thnswifader tregtnodntt Agpapaticessihgghé i qui d,

renders .a di si,nf.ectant .effect by magneti smgenerated fromthe ferronmagnetic
nmenber TBfWE ‘_ﬂk”?ﬁ“ﬁp’égfﬂﬂga@?yéﬁs ‘gnég%ﬂr% Q%erg‘?‘m;o- activated catal yst of
clamp menb@[G188 i@Radfragmentary cross sectional view of the insulated vibration-stirring

e
D
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30 disinfectant effect rendered by the conduction of electricity. An anple
anmount of processing liquid is also supplied to the vibrating rod 16e,

cl anp nmenber 16j, ferronagnetic nenber 16j' and vibrating vanes 16f and
extrenely efficient disinfecting of the processing liquid is achieved. One
‘technique for formng the surface made for exanple fromtitani umoxide is
WEQ155 2gppargiiwedthe prepenitinventiomnt ai ning fine particles (particles of 5 ~m

I TL @z T .navi L and_of ph | yti
roper t1 s 196 S5 p St He Rl ube el o AR Y F o YRR R ki
menber s {HednswWatedplirationistiating gpyaaeusldithe presentigivehtitk nenber 61 in the

enbodi nent of FIG 34 described later on. ) requiring the 5 sane
di sinfectant processing. Though not shown in the draw ng, the present

enbodj MEDETAIEEDUDESCRIPTIORWE THE PREFERRED BMBODEAENTY) and an
el ectaical line 128 as described for FIG 1. FIG 34 1s a fragnent ar_é

per spect i valhei embedizanty of therpresentningention aredegcred nexti ih detail

appar at §I,}_,jp]gt | S VALLAahlon, I.pl.e.d . Henhe | 10
surfaceu%ge e oﬂra %fa%@#o%@%%ﬂﬁiAgﬁégg&%%%ﬁg%ﬁ wj"rg;lﬁ%t}%%gg%{éy |%c

pr oper t i funchons areadsignedthesaned refaremcesnpperals. menber 60. These adj acent

i nner tank ers 6l are enclpsed b tical, fibers 53. These aptical
fibers 53 nﬁuf‘%éﬁ fs§ ﬁg&éﬂ 5% P N‘BP%%@FF‘@XMPBESB%'B{%O@% s
formed fiasulasaldbation-stiifibgepparitdofithe PredehCirfiediogur f aces. U travi ol et

| i ght suppl.i r%& froman ultraviql et Ii(I:Jht source_not shown in the 15 draw ng

i s emitted PR dnthedrentarent tanksfelackrolysi tank) st denotedssy nwmeral\i0dk efThei ght
firom t hepr@plss MidDRL i SR F tRECkbAMd? aikS REMrddchaALG? 161 @ acent
tot y way

inner tank nenbers 61, power Is conducte e processing liqui
of the wibraionnginring dmperaivg. cTheryihretite stitfipg apgardthbs 46iisgompniged 6f ai n t he

sane na r ve enbodi ts.. Th I si nfectant. effect ed. on

phot ocat a ?trl%% %%'t%ipvgt 3ns‘%ﬁp%§g‘f]ﬁ§é?5*?§e‘?m %@P@%P‘gge’i E‘ﬁa%@%@f}
e S s P W R e SRy i
ol anp. meYiAtonegbeorhing pefere] Hith thedoticep edge wlampesktr the baer WRRKORENber s
61 and e i L . | . o

achi eved. ijl'ﬂﬁ)gIe g?ce(g%%bggﬁf]ﬁeﬁggb?é‘%%a{:ﬁgg%diﬂzsprpcégs| ng)ﬁé%(%%étéf%a%ﬁgﬂf%
connect i Fythat&ikration members thestop) esge of geihrating red vpper s¢ationrlibezinstalied! at i on

area lé6e! . . ' ' . I le sane as_the
above e rﬂ)nog{eﬁve?ﬁ{gsh.()ﬁ:}ﬁ%%lg 1%%%0@?1%13%%05 :féx}r%{ﬁeegbgr? tlﬁ‘? brhsga]iegﬁ? % VEY iog?‘g d onto
t he 20nnenstlatibn raredelte” 6h fheolowen paxt of wkaty vibiraiseg Fod ivppen seetidn)aindt e

di si nfect.ant. effect .l.s styong even when th ransm ttance of the

ul t ravi o8& g hH4 I][bf raa o@’e%&g@&dﬂ‘?tﬂﬁ?‘i qtoWE}ng? evelsnst & RREIHOBO t he
pr ocessiiftmérsad irfltHeSprobdsiing i@ U4 bt B lowdr KAl of tHe vibRins 1ol |&t&Dection.
vibration-stirring apparatus of the present invention, simlar disinfectant

pr ocessekhayibrafingrasis gomprisedofihs allarabing a0d mopem pection (16en insulatianNgea
271189/ 203 A tihErHd Maver a3 1 600A Abrdthn fnErfiile MBNEMsYorpridbPoPs 28

25  vibration motor 16d, and a vibration member 16¢ and that vibration generating means
is linked to the vibrating rod. A rod-shaped guide member 43 can be installed
towards the top and bottom and clamped to the base 16a within the coil spring 16b.

Besides general-purpose mechanical vibration motors, the vibration generating

means for the vibration stirring apparatus of the present invention may also utilize

30  magnetic oscillating motors and air vibration motors, etc.
A resilient piece such as rubber may also be used along with or instead of the coil
spring 16b as the vibration strain dispersion member. Vibration strain dispersion
members may be made of rubber plate or laminations (layers) of rubber plates and

metal plates. These lJaminated pieces may be joined by adhesive applied between the
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FIG 16 is a fragnmentary cross sectional view of another enbodi nent of the
liquid treatnent apparatus using the insulated vibration-stirring apparatus
of the present invention. FIG 17 is a fragnmentary side view of that liquid
treatment apparatus. In this enbodinment, the vibrating vane 16e and cl anp
menber 16] nechanically 5 connecting the two vibrating rod | ower sections
16e ar e Rjeess mdnaﬁitSimpﬁbbfs overlappefli ando egch otlsere| ¥hen usihpthesnlaeninetedt o t he

i brat i d ] 6 h is electnicall
onnoct SleteR plBC Tl ¢y S it BrdRSE R e trebnSnCiiis {0 dbn be) e
?Z r osz ]Edmeda*,otbhsat shé &‘eﬁgﬁnéﬂﬁthﬂ:t_ 16A @sltgéeil@iiﬁtgﬁﬂwﬂh gughtdasesolé%w,g@geﬂi qui d

an r re | rocessl ng, n er wor,ds, .1 n, , e
odd- nunb%oﬁ%b% béﬁ?@nlé?e g}wa@%rfﬁgn%ﬂ%elﬁg’]&%ﬁedap@%ls@céﬁtc ey
conngct egdbftig ol Patitig thrioh gk thd IaEnthﬁed‘ﬂigHe%h'iﬂoxfe% Ay @6wection 16e on

the right side. However, the vibrating rod | ower section 16e on the |eft

side is el derppsigiorynyertar 34 fon contrelling ithe freguenay af khe vihgation matier 16&is at i on
washer 1. . - r ' t V. . G

manbor s ataelt ek ien (HASAENER MBS 180 LU pRtr REBE 150 M nERE Bt | o1,
si de vi bmatord§dr othé power sgpply D36 ikdar &ample 206 velts.r i Tlid dnive meghafopdhisi r om
the right, side vibratipng rod | ower sectign 1lge b he insul gtjon bushing
16s and ?P?@t’toﬂsﬂ"}og?ri ghgvﬁghésoﬁ%q .usq‘iéno@‘t?-ﬂ e%rﬁgo‘ﬁpﬁp i°Fa1 § RTeseNt6f and
cl anp nerbeitsonl6j from the upper side are therefore made the first set; and
t he even-nunbered vibrati ni; vanes 16f and_ 20 cl anp nenbers 16] fromthe

upper si de Iheaibrationiaators t6d yibrate atti{btadQHertzamdgr centrolof the drvertarg t o
D of t e . . . , . .
the | of tas! AneRl nMbtBFAYE Yhelbbly WBtats ! 20"t B HERG mxﬁ(%@g@gegeggi?lyw re

127 connecting to the right of vibrating rod lTower sec apply
t he necedbraty ap@feto 60 dlartz e Thevisbratioppgenerated diyothre vibrativm nhosorsrid Bower

can in this supkl i e cross t first a econd set .t.0 the

pr ocessi AGTTHE dtoltg‘.e \z}ﬁxéa A%t ?@P%’aﬂu"?ﬁ#‘ﬁg“ r@?‘“ﬁn‘&eﬁnﬁ’gﬁ |1§‘E ia{)‘a hesher
1|6t 1ar e xdllifrdtix@d_ Tdcrsp(rme,heed,r %igé”mhnﬂfd @efcl?ipgibig hévesftentfor ; itH% Hurpédee ofd 6
electrical [.nsulatiogn atea 16e" .is _installed between the vibration ro e
and t he SHORAG ’(9Hi3h%ﬁt¥” rerge D@@Fﬁﬂ’i@?h@“ﬁ@%ﬂfﬁﬁﬂﬂ%@ﬁ&ﬁ@%f%- means. In
ot her wor dgGt IBe; cdri ' ] e dthhdhil ggg}a | tcal so
funcLl ons asGi %lsgtbtﬁaéclﬂérrgg%ti érago ?Qstjils%érﬁbiiqgll egfo?ﬁg?a 5 ng et%}g Vi gé%ring&r od

16e on tmeudiing the wibratin, arge the mibrating ommbkrnkbet | ThihantuteiglGiRr ect
current r ' oltage 1. rogessjng.,liauid t-he .vi brat.i ng
vane 16er? oﬁrtjﬁ?%w%g\ﬁaﬁ%%e&pé@’f‘aerg’bﬁlf%ﬁ)%siaéqcs Yy f‘g% oggf‘ﬁ? RS, $iRed
Wi t [20pl adispersion Pherhberabbgl and sashien 16h, whes tlenmiale soreWwr satticto foraled akthe
form ng the cathode. WE 2 I n LS, enbodipent, p r o the |

vi brat i c}ﬁp§flﬁr°h'ﬁ§alﬁ%€9%;ﬁ%s a@emi&gﬂfﬁ?&m P%W@@é’g%“g@qqli‘es%ﬁar at us
can be ragiersisARAGhberl6¥2 frdif thé Bo@Bérde/@ABSthbMer&R BedidnPo RN Sratibs
functions of two types of electrodes and so fromthat viewpoint the device

can be raeabapi&e. conpact .
The vibration strain dispersion member 16gl, 16g2 are utilized as a vibration

25  stress dispersion means made for example from rubber. The vibration strain

dispersion member 16g1, 16g2 can be made from a hard resilient piece for example of
natural rubber, hard synthetic rubber, or plastic with a Shore A hardness of 80 to 120
and preferably 90 to 100. Hard urethane rubber with a Shore A hardness of 90 to 100
is particularly preferably in view of its durability and resistance to chemicals.

30 Utilizing the vibration stress dispersion means prevents vibration stress from
concentrating on the near side of the junction of vibrating member 16¢ and the
vibrating rod 16e, and makes the vibrating rod 16e more difficult to break. Raising
the vibration frequency of the vibrating motors 16d to 100 Hertz or higher is
particularly effective in preventing breakage of the vibrating rod 16e.
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5 FIG 18 is a fi-agnentary side view showi ng anot her enbodi nrent of the
liquid treatnent apparatus using the insulated vibration-stirring apparatus
of the present invention. In this enbodi nent, an anode nenber 16f' is used
i nstead of the upper side even-nunbered vanes 16f in the enbodi nents of
FIG 16 and FIG 17. This anode 10 nenber 16f' does not contribute to the
vi brati on $IGr 13 imyannehlargedneiossségtional view rof ¢he atitathnodntt partidnalidiingor The

anode nenber,.16f, ef er abl,y ut es . ath-webbed titapium (pl.ati
o ng Bk the fbR AR 68 ohid A& i BERE Iod o Trilvasftn il . o
16u as tfaemufbpedttschiterdsbrtioniaé FIG. Ranab; kbthatihesvibpitwdstramndispersioh” al so

does not conptribute to.the vd'sbr tion s i%ﬁr'ng,and, ext ends I 0 the right
%

si de of HABDEELeglifing ingsallecsen Hhs tonsie vipratignmpemper, dnddn thad as
the gat h%gﬁgbieﬁegggl?@m ‘spadef 1_%9'%ﬁ%%ﬁ%@ﬁ&ﬁﬁ@ﬁﬁéﬁ%&%%&%ﬁ%ﬂd

cat hode oer 16f° are utilized separate fromthe vibrating vane 16f so

t her e i sstraindispersiclomemberdbgdt i diberrespedts this variatiomis idental.19 is a
fragment ar ectd an |.e . laent  of i guid 20

tr eat ment é%%gggtiugwu%f’ﬁfq .%gélfe\r/l\isﬁflst% Iebgﬁ}\t;elea;vrvg:gi o%‘r)ll-as? "r‘?al(zlr?gé%glga#rl a hgmof t he
present 16jemprised compiibel ¢ff mse fittiegonth malkd scréwo installddadrethe bottom side

oo ook s CHOE G LA o A O R T
ar e 1posi fdcBsasy 86y 1 ehe ! 6desaeg 1SHRRO ThidSvibAitRh ddise®fthe REmRLMRT

adj acent insulated vibration-stirring apparatus._In this way, one of the

two i nsWameckbi\ip igengnatmaginnle pn flutberate cesir dawands thecadges of the vanedsomnd t he
ot her u i . i n L i i.ze
(sur f ac ot althchiBeat 8o on tHeloh (HE LBRGAL ket e, 1148 el 0 find elifieiy? S
Thi s netdfdhisavibratidn wilk varydaestding itophe weoten16d.n Howewdrdhesd avd basicadlynt
density.,30 In the present, enrhodi nen I nsul ating t.a | 6fa 1 s, preferably
oxed t 5 deleraiied Ao e ShemtrReiEn phrd TR prurrrias HautP s Hia ekt oq
SUPRGr t dsaiaesics OF the Gibeitior Rrdrsmissiéh tathl eTRNthee bfsseht Gatbodaeats theom
occurring dyue to contact _between the_el e%{?e ,ﬁupport vanes 16f of the two

i nsul at edmplipdg(vibwatien widthy 15 prefe 0.1 etgrs ang the freayeReoss
sect i oNaooiaSV (0 tARSS & miiRedi ment of the WE0155 30 i nsul at ed
vibration-stirfting apparatus of the present invention. In the present

enbodi nent Restiient metalrplatel ori plasticeplater{elecricallp ednductive od addeast fite stirface)

i nsul ati on_area. heat exchange nedi i\njector, secitipn 130 and.heat
exchangemgftfeaélfs?‘@r?ss% iv@ﬁa%é s jr(#g]t él Jls%tﬁsfgﬁo%?’llcgﬂ%s‘rs e {"Na%l Y,

t he 20 devibrfirgy Vvask W61t Qifferd bedordiigtarthe vibtationsdvaditidnlearid) videaditiynef, thesi ng

the insulatign area 1 a reference.) of the electrjcal, insulation area
16e" on QleT mﬂyﬁﬁr JRowexeE; dudpe opRration oftihe sabration-sErHiRg fgeanfe if.um

i nj ect oryaeahidihgldthdsWhotild BE s8¢ sd 89 tipR R UhEXHIABAL vkt A pPAvide&hi On
132 (or extractor 132) and connected heat exchanger path 131 are installed.
on thi s aibiaion {guften Hhenemeneny fob inasasing the HBiTingyonweitAnE effiisey,
exc hang%{fﬁ&'&%eaﬁﬂ{ée&te 'stlf)%ng vane. If the vibrating vane 16f is made from metal
25 plate such as stainless steel plate, then the thickness can be set from 0.2 to 2
millimeters. If the vibrating vane 16f is made from plastic plate then the thickness
can be set from 0.5 to 10 millimeters. The vibrating vane 16f and clamping member
16j can be integrated into one piece. Integrating them into one piece avoids the
problem of having to wash away electrolytic fluid 14 that penetrates into the junction
30 between the vibrating vane 16f and clamp member 16j and hardens and adheres
there.
The material for the metallic vibrating vane 16f may be titanium, aluminum,
copper, steel, stainless steel, a ferromagnetic metal such as ferromagnetic steel, or an

alloy of these metals. The material for the plastic vibrating vane 16f may be

-

ol
-
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10 the injector 130 by way of the heat exchanger path 131 to the extractor
132, the heat insulation effect of the electrical insulation area 16e" is
rendered whether the processing liquid is a high tenperature or a | ow
tenperature. The effects of heat on the vibrator generating means including
the vibration nmotor can therefore be prevented. I5 In this enbodi nent, when
heat i nspolgearbenaty, inylehlaride resinupelyprophylene, et6e” heat insul ation

di mensi ons e Yegl @r ger than the di nepsjons,for,electrical

Mnoul at § on THE" R BF Heullod SinchBiinbi” afneBlEe, B S b At vardd oot e
out er ci accompanizs the ofibratientofivilatatingsedrizt 18MwithatHéelectriifaio flufid® 1arwitiessi ng
liquid is copl Oow tepper.ature), a heater can be installefﬁa aon t he

vi br at i n{fTY SHEPP Wete B #@E‘ fseyency ot the,yibratiomaotors d&d, heclenatheofredi um

flows o fHeevibRitthglvine MSP(HimekiGITROMH theehp oPblaniiing YhéRbs: 1@%%&8% of .
apparatus_of the present invention is shown. Even in the fol'l owm ng speafic

exanpl esVibratings , end hicknessappd viscepityoind spesificraravity ofthealectrolyiic se
S iy t R
Proa: madd 144 THTh AR alAHicld e L ARPRAS Wireliner el Enbe s can

25 be sd:mst seletted Hased on&he!apphe&ﬂ?qum@h er B?Ehﬂnng' tharnibrition frbdueney 6ff 0ss
sectional.,, vi.ews 0 e i ment At surfa reat yent appar at us, usi ng
the ins WQ’E"&H‘%%PB%%@?SR@&WW ‘gb'}ﬂ?ﬁ{‘%é' agg¢ igﬂty‘egrv p R Y8¥NE| n t he
presiont ihelesithRnvibratis b&i@mmﬂﬁre&um@fmﬁ%?wm&tm B & SHaSak! ed 30

respecti y. on_the both_right and | eft ends the treatment tank_ 10A. The
above e ilde nln othes Words, ithe Jutter wilhinereasa yp|ta acartainstage amtha lengthg

appar at Ui I I : ' j ri raar e. The
oY becasi g Tang yAb 1ER intieRRKd, blipEen st bnbRl cobudel, i ghedt ol il

pr ocessi thaften willescompEmaller.n sAsmitdrebe widérstood feim theogmphi aiga bérdgindengthi s

pr ocessi r CtnART I s supported.whi |l e hun 155 3 t t upport
neans 80@1§n u%gl\L/J\/e ﬁ%en os(szcoﬁeg‘ﬁc%(ﬂ § apPy 01%1 g aﬁlbébﬁn?fi%% r\\hen

t he 15r odineteabey amt thiepoicsss covtintiodsherepagddtseifde such as for anodic

oxi dat i on, lﬁ!‘gienal}ﬁnaanod ug- bar i%eLﬁEd as .the support neans 80 as shown
in the figarelerang e%@ﬁh‘goémms% & koot oo langth e showr esitbaNa. 2ne 128
connect i Rgkti0 sdlBRed PRdBe Ringtlh Sftﬁﬁrv%%ﬁﬁg%%e Egﬂ"e 'He%HHT%' &f-LZEFﬁ pEablogy of

t he power supply on the other hand, connects by way of an electrical 1ine
127 to tafenegdefdaacoardingdo |vohethers ene wamss 16 boost thh athwyilwiabivatdrdhesiaw ~i ng

appar at C t t r.odyc r.prqcessi ng. i s,on .the t hode
si de suc glslr%urg}?&nvgﬁp e ;M%S@letlﬁg'ngt%e%ﬁcé?%%glg%asﬁ%% éltﬁ‘i*‘ea“@is}e{lﬁgmlo
sup@frt dirdnish&0wevér thichadtideadvantdpprthattheesirfack arddhercihy mertRsed whes
processi ng. power s Iy by way o n.electrical line 128, and the anode of
this pov@ﬂ%ﬁﬁ’%ﬁ'ﬁ%&'ﬁée?ﬁ%ﬁiﬁc&%ﬁati ng rod |ower sections 16e of the
two Vi br at Mhe-vsratinzREanad PEF cahbe iRitalled o b sikie 6F REAHKHIE Yor bké}ﬁplfje?é’ to he
efera

processing power supply need only supply direct current and pr y 15
suppl i edevRieham thegibratingred dbe.e cthe nimbar of vibrating vanedeyels depends onitbeng

di rect i : « Ly . Ly l4,ze Anong
the.var | A oo b te Rinietioh MGy tnd B WAL RTEY pfxfind dild e Tt 0

pr ef286r alzumbereef lovels tan beselevted asnmeedpd etdordingrtothe Tibratiby-peirmdhig Poates
supply Eﬁ%OV\EI‘ supply apparatus) can create voltages with rectangul ar

wavef or q\’%ﬁl’an AC 20 (alternating current) voltage. This type of power
supply fur Fi€r 5 iian anteegéd fragmefitdre erdss wbétidnal fidw sHovaN2 R SicidifyddFthst or S
and is Irlmvmﬁgs_ a pul se power, supply. _ This power sug)l.y or rectifier device
may be £1¢GTcAljinsYation Area 16’ 98 Fing red. o it 1S g prerppactive Sigwl y, a
Swi L Chi Mo he 1Bl ¥al iRslitibrk Bfoel 6P IChHRE vitBHnERod Y B 995 bl viey?

hi gh-frequency rectifier, an Inverter |g|tgf-con rol'l er rectifier device,
(foBOeanzﬁh@,emcé@M&MDMt er made by Chuo Seisakusho (Core.)), the KTS

Series mad Y, : . Ja.st he 0 suppl de Shi koku
Denl d Co., 'Tzlalg n%gcg:{gg%]ourﬁsﬁiu%éﬁf‘%ﬁg i%%t%ﬁgﬁ%?‘%#g se’f@nélﬁ/i YR ﬁ%ﬂt‘c or

t rgnsi shﬂbbemnmﬁgtl&ﬁﬁcaams}ﬁaﬁmﬂmad%’fis& mdﬁ@fw @ﬁrﬂcﬁﬂﬂieé\fi&ra Wed ssuppl y
and transigtqr swi.tch, .a hjg re ncy tchi ng power supply (using

di odes tHS'e’%H“éﬂﬁgmttﬁ’égja?hPBﬁ%ﬁ f’feiﬁfu‘g‘ﬁ&aé}ﬁfiw tosudticiently wansmiithe xihration t nen
add a 2Qflthe 3Abidinghinibor’ HAKEN AL AL BRCviHAbrPaNE aIld 85 HoBd S
apply transform ng, once again rectify the voltage, and extract a~snooth
(lowripple) output), a PR type rectifier device, a high-frequency control
type hi gh-speed pul se PR power supply (for exanple, a H PR Series (Chiyoda
Corp. ),wmiskhyristor reverse parall el 2g3eries connection type, etc. WE0155
32 The current wavefornms are now described next. Selection of the current
waveform for plating and anodic oxidation is inportant in order to acheive
hi gh-speed plating or anodic oxidation and to inprove the characteristics
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The pul se wave is essentially has a wwdth that is sufficiently smal
relative to the 20 period. However this is not a strict definition. The
pul se waveform al so i ncl udes waveforns ot her than square waves. The
operating speed of devices using pulse circuits has becone faster and pul se

wi dths up to the nanosecond (10- 9% range can be handled. As the pul se
wi dt h bessnisdingaproperties. nin wiew of ibese ednalitionshbard vubhehds mhedt erefttgleand

falling . ff1c kRt ai ni t he pulse,25. edges
i s di ff,%??#tgg%glg‘?{fql@q%ﬁﬁﬁd;ﬁ@ rhide ﬁi.b%ﬁr-ivﬁéﬁ}fe Qg colipisad Ol e, ° U 2
of pul seinsalationi materidd hasihadfidemtosteangth ahpn \woamembet hhadegstlabf avbetin,
conposite ves, and rectangul ar ves, . (square &gﬁas@fte,ﬁén tBe, 8
or 0 ossi HgUaTiAlichRdon sKATRIS OF augmented Witbomatal to pRIREY fHedrentirpd FrocBanisal
becayse greddtRi r el ectrical afficiency and snoothness, etc. 30 Typi cal

pul se plating power supplies include sw tching regulator types direct
current povMeres speifieadlyathet elgeizical dnsuofion ravea slfsdl may. bpnmagde from a

transi st QRrSW ; LSt ed to
suppl y. o EaleRf Btk nelbly (dpRILEURIRS o 3o Hpdlfibr] arfifatlih fB5

el ect r ol hardsrubhen discshowindit thendrawingl shhseionpholes 1842125 ate firmedViROtES 33
Pul se electrolysis utilizing.the, current reversal netho as Jran)

advant ag“éeg%‘?rn i; i %‘i il.?‘&?’f %‘%5‘855 & ﬁ{}?‘&/‘eﬁe’ﬁ"flrﬁeaw%]y, &a'itl]?ﬁ ‘Pﬂ%%’ﬁeﬂ)d

col aI0 NQuppdteseption 468 £1RY 8 liratibg1oHi16Wer SectionamBeC Thadelhéled to Ritk BBow

el ectrolysis poywer supplies so a set of two pul se sugplles are connected

t oget her Passagm3l the way thxpugh tareinat open an bpth s%ée%né\t ¢ blogked sectipn pEthey of
this ”Etmgtﬂfi’eﬁﬁéﬁﬁﬁﬁ%ﬁs %%hﬁﬂﬂjﬂcgoseﬂﬁ&ge conditions so applying it to
|

pul se el ectrolysis usi ng arge capacity power supplies in industrial
appl i cat i ord€ thesedippeniand dowgminsertion Inléssallgyw paissage allhleywanythroeghs Kipeny pe

rectifie e wev.er t he advant f . bei hi ghl ract, cal
because (l(;)l} g@#sil%fsgﬁ% n’mg%f;a%?mg%%gg/ %@g@#ﬂ%ﬁ?ﬁﬂﬁ ﬁﬁace ferg eﬁ?él pul se
el ects ol ilﬁ_srlcﬂs imrﬁefdh corra _fspulfcetamlfewmgfh sﬂ%ﬁent Irpvbitivn fmrbd ésté;]b]fshéd'i 86 tﬁwmécl It i Ion
type appljes.the principle of the t, . rectifier with reverse-paralle
connect e Fahing & FEPeﬁ%ém%tl tm!fgﬁt‘% %Wg\)@ﬂdPWPT §e‘{t}‘?§rlﬁeo‘§‘énf’h§}9§‘&ne as
the thryiohkadt, MR bflufiriclEMstRitionBafteialir tRQEierGoN Ablel 192, 19 dedvisSto

el ectronically controlling the waveformrjpple frequency by the pul se

string a¢faplotheavibratingaodamipgr seationd 6ebandhyiboatinegrasl lpwer gedtion|li6eecThigs i n

the 50 . i1 ' 0.k T i

br oduot  Riapipd My B iadd Witk 'd SERRAY RO otabriR il e Bkl s R o

t: p 26 tﬁr?g edlige of vrbdanﬁgl'b insgppliotvey asvtion @6e la?iﬂ&h%bﬁoﬁlﬁ&gﬁ@évi_ﬂ?@(ﬁﬂg’f ﬁc?]di@pll)@f t t hg
ate ne r Pr esse I'S I nst eq, t ace t tl of .t ectiroae

D upport Hnen 159 6%:REARE Retale sttt ingnpst don Mol St S iting Pty AT

serves aghegile Ak abpRifs a Washer bhathejeint 3NArilkr Rded! A¢d HlAdDHiSHRAY b vane

16Y electrically connected to the vibrating rod | ower section 16e of the
i nsul at e@aghipe Sereyn) o jorpng gherp yeith adbesivg. v dAnysothae kindnef; sty caner e be

Ther ef or gseqggStHR4 LSS aEﬁg%{%;iﬁ%e}ﬁnﬁeggﬁ%gﬂ?ﬁg?gféoﬁ%ﬁ&ﬁ%éw&ace 25 or

adhering to It can be spe noti on of the processing
i qiddd 14 Fereeramplehwhenbthet vibrating rmodnbasaat dizmetér tofi €l 3v nkillahéters, vihees

16f. The_electrical t . e~Gi ' h f [ v.ed and an
el et r | ompulaioh Ay 166 Bl Jeveft, Biehn . for Reimle o OB oG B ovtere ni s
vari at i odiapietérng foreadhpleris 40yaillidetirh eindetiRCinhes didiBstBe i, 6f the iB¥atBhe; 30

the metal .to be plated during plating processing) can also be jointly
utili zeghoalgs H%e 1% 18 f3 eters.

As shown in FIG. 1 and in FIG. 5, an electrical line 127 connects to the upper

30 section of vibrating rod lower section 16e from dii'ectly below the electrical insulation
area 16e”. This electrical line 127 is connected to a power supply 126 and an electrical

line 127 connects the treatment tank 10A to the power supply 126 as shown in FIG. 1.
When the vibrating rod lower section 16e, vibrating vane clamp member 16j and

vibrating vane 16f are made from an electrically conductive member such as metal,
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ot her electrode. In these cases, the electrode nenber to be used is
connected to the power supply to have the sane polarity as the insul ated
vibration-stirring apparatus. In this way, the specified desired anmount of
current can be maintained and the service life of the vibrating vane and
el ectrode support vane can be | engthened. Also in this we0155 34

vari at i ofhenzn eleetirical qurvendr f2aw betvesenrthieniprapipgrad dewerasectien d6edvibrasingad of

the 1 nocyiecdetspdhBndf 18] drd VAEBRDILAE vEr 4B meabla eiRCIoN, Bh8 8847 OF O
t he ot hevolizige applietbacrass Yibratirig rod deweretticn V64 and Geatniéntahak 6o domisber . A
oo et 1B Byary B the elpcBitsiines (o0 B 128 rptopTgRE ac o
treatye nﬁm@é@&;hétpvéceéﬁﬁ%}rl]iﬁﬁid 2&5 %H rfRtmedihahioRagt ITHd P Yaitdgsi ng

t he present i nventi on. i's e d?érrent is for exanple applic F}fa to

pr ocessi Mgy be alternating epsent vobtagpadirect cprigntFelfageiar pulserrdiage s desiwed.i qui d

ctor ed i e Bhr e, 1R Vel i b e e 3R Re Ay for ' ©
(1:82?% : r cesm?gyﬂdfgguc sAi?‘i'ngﬂch S ab-r @Mtﬂ%?ggnmg%@i s hun e]E ?g;
t he haﬁg‘gqsngarpﬁgqe§§lﬂ%a? gfays%bm&ﬁé’gibsfmpﬁﬁﬁcggsi ng product gART i's
i mreosed | A Blectirbd ieetiey | cofinddistl tolthedelbétrichieling €27 BRI bd A

kall)indite
i nsul at ﬁbg@\/i bration-stirri ngléggpar atus 16, the sane_as described in the
above e patmeend, lank k04, lagthis vy, iposiencandbe condustadehs the rapeessingt he

pr ocessi mr1d HRE Eéﬁ.%lggﬁﬁ 'ngﬂ;. iLE .
vi brati o]%@g?ilgr%%c appa?‘ge?luéi}éﬁgpgre I nsta g%l on %’n%ﬁgln \gﬁeaﬁﬁ%lgg??ggns
cor r espdawengection hée, diibratisigovaneoélatpe mendwe skfj mibratingl wahe ABT setving Gsot her

wor ds, the,present,,enbodi nent . ui val.ent to the di n for FIG 21
and FI Geq#%%?'h > PRt gloﬁ%\ﬁl%%gn' i ?9@5?%&%?‘@%%%@3 &Rt s uppl y
Iﬁr 1she eahbmt ifmefle RS beiif gtant haa_tvsiiﬂﬁrlx a?@ P&esa;sxganfts/cd:n@_ g?A,a&_icvsy cbﬂ@ecﬂi?x@gﬁ% 60I

e support neans an e insu eqd vibration-stirring apparatus o}
per f or Ir?'@?"é’é F‘?‘%@B;ﬂ’g gh%tivgbr%atrp tp ﬁﬁ@eq#aeal@mdé’g spwrmagm@%ndmed by
mai nt ai : i C ] . . 11hdo ) 0 i f the
o oot oot oodssin Byl MA°SmbhY thé YbAuAR T IbweiElioR 1dehTibtink (Bl ||
of the stiampgeempenifi vibrafngavaned6fiof the twe vibnstivrastiding dpmeratus. sTher i ng

t t 1 ' ES e i ment i . le f
eF oot rodlsfBes BERRLATHA I BHRR xh Bflberk ek ARG TiYetiod PR e SEAE TR e ' '
err})dmg rramesf eleétrcmh eﬁlanaﬂmatmerl_t (Eand B&O(A‘rll'hﬁ]izb“daaﬂ tlge sﬁm&é&&oﬂg,abr _d@digatgae

olarit of, t val t e a the processin roduyct, IS 1.$' erent.
IF—)bvvever y%%ds I%ﬁ?‘l‘@%‘%mg&sx g@%@&@d’“ "r?&?"t‘:ﬁ‘i ag ﬁ&@?g"é @ftﬁgm%g. ).
In the gififd 120RPBHEW@IMPPERES M} forexbRifIase B t2400 WhifiRSerP R hbYy 1S

applied to the processing product ART according to the anion
el ect r odianger of ddertriealis pequaring Ausng precesn®@si ti on device. In the present

) tion . | L i 35 . .S | ar |

prefer r o’ for proliesl i ¢hE prAERREkOLAM £ 6 i Wb Ghe PeintichoBrsbE L * 'Y

?p p &t5at 0;311116 by lébltﬁzlu(ﬁ?gi @etcﬁuddl epbwri'. tevltg@itham?ﬂds,r geﬂtﬂ_sctdi:lmproq»hgﬁiteeinih? f ?(r:] e
reat men ana e. insul ated wvi bratjion-stirring appaftatus e

present Rlﬁ@ﬁgﬁ%ﬁﬁ?mﬂ°@ee%%&ﬁ@??°Y ‘lﬁ)%otlhfa(ﬁla%%hﬁ\“g’ Fg‘?e up the

el ect r ociperddration of @bé phingThguidr eHewbve e dir6paliation Taubsab&Ms bdh bbe

enbodi ment of EI G 24 added w th a support neans 82 for_an el ectrode nenber
84 appl iRFEVENtes Rip aprlydngrelackrical spaweso| ahhis ymathodhmaynalsp dbe autilized for

vi brati SStdotih pPa.-a 16, @wéi'kp t@%n 0 . i ng
pr oduct CHE\SR@%CE'& S}Ga%?aﬁ%l e ac H%I(g}e ué%ége. e%ggpg{l)’&% %?g@.ﬁ%&ﬁq for
t he 301 edeverhgesrsndheas Bater or frakk. e Qthert Eroeassimgad thdproedsaing liched 24 exdyrforle
menber 84 i [ anpl.e.a | at h-webbed titanium (prefera w th platinum
deposi t €6 ”o'rifﬂ% ﬁeee@é?&g%lgfo %ﬁpﬁﬁgeeem%?v?gﬁﬂ‘@’ ‘%@g‘?%a%ﬂ&%'ﬁga% vi ew of
the | ath wWithe tied padessingbquitl wsedhie for Guenslys@ibitsd @RlorReavaléesolglard in
t he uppgb?se tion for haqré%iai;glo‘e he area fromthe center section to_the

| over sdBERJihe; cathgde anat % (PEpRessimg | mayche platynupe plafinumelloyd i n
the pro } 8 W nwgé[eﬁr b Sinld e i -al:l el

W th the%%‘ri%lcﬁ}gsdglbﬁgh %ralogﬂg?%hAlgRgtsgﬁ%ﬁ? nst a fggﬁf‘)%%ﬁleen t llge%ﬁisdgl 1(5}@%@ i
vibration-stirring apparatus 16 and processing product ART. FIG 27 is a
flat view showing for reference, the structure of the surface treatnent
appar at uasousi Ng the vibration-stirringgapparatus. In this exanple, the
vibration 20 stirring apparatus is not the insulated type. The processing
product ART and the el ectrode nenber 85 are nmutually installed in parall el
but are not installed facing the vibration-stirring apparatus 16. FIG 28

o




I nvention. This enbodinent is applicable for exanple to processing by

el ectroformplating. This enbodi nent is basically equivalent to the
enbodi ment of FIG 25 with the insulated vibration-stirring apparatus and
el ectrode nenber renoved on the right side of the processing product ART.

El ectrode support vanes however are not utilized 5 in this enbodi nent.
Al so, mutauspcelkali fvatezisplubleithee the gathode qopissial ady be nixkel,)nickel lallofie

the of ectPhaR bR kT ekl bR ESRARE, 7010 T ace hort zontal 1y, PG

32 is a crdsstlzepidsariabmboéimeitothe) gibiriiing irbd aipper seétiohN 06816l cdedpaekigent of

the surface treat nment aratug.using the_insulated vibration-storjng
appar at u’_élSHI‘at‘i‘g Pﬂ’e&’ﬁr‘@ PEITR é?W‘*‘_rroﬁﬁ‘?mthI‘ né‘hﬁ%ﬁi‘i“ﬁ%hp‘m@r%é@? fs9rtheseanpl e
for p atisngo RRBGSSS b vibFite SRResl 184 tron® the ot |c¥n&ﬁ}§ir%_a%? (t)thﬂ-xe
enbodi nent of FIG  25. However, the electrode nenber identical to the

enbodi nevibratig reddowey sepfdorril6e. Idse én Ghis| ambkaediment, Hbe dhedationiarerctber 86.
In the r LV, auid . : o] I , I 13,
and FI G ﬁ%gq%h ]?]ﬁ{éjag'?%d glécgp%?ﬁoége%? o@%ggﬁ%ﬁﬁg I 50{3}&??1% sselt'j%ogor]t%e rrgsa S
connect ehedtansudated feamrtheatibrating rbd Sipper sedtiwn 18ed do therfeois little effedt frgmi S
used as gne, el ectrode,. By then.imersi this product in t processi ng
Taui o 1S e gt the BoeR P bR e S FRESERE maitte il Bt

ut i 13z edtlidge $3'hd Mgt HeteAbRRIbh RPER AbkiiPmotdls 18AGdpAidlest e wHEB& the

I nvention is described next with the follow ng enbodinents. The 20 present

i nvent i oProgefsngdiuifd4ise hightemperatgire pea love tasaprranes. LFirst enbodi ment |
e HOY s O . o
(milk ster 'dagg&%)thg ﬁfrgééﬁﬁeémgg% dr? 8RctF5dd hdrh¥er éoglsIb&e& "6t

appar at us cribe r e processing conditlons were Bl 1 ows.
| nsul at estrpply 186 ivimstalledrwitiginabp dreatwent tank hGA avithet ertilizinightheivdlesating t he

I nner tank 2 nber, pL of Fl G .34 as described in EFIG 16.and Fl 17.
W brat | o HoRoPeIe gt Sbepcrk iR PR ARen Otirafer oSO FTLRIBIAE 42
Hler ts Vi &reatl'r?@g isy;&@@gnt,catdno;?lbezs I:diligluicﬁng pb@er ttmhe/}ﬂﬁébﬁsilﬁgdﬁﬁciﬂ t3.4 Iﬁsﬁigillﬂﬂgm "
plating an t titagniu urface. Processing power supply voltage: 4.5 volts
30 Proce%§ ecHI"Pﬁ??F*. n’}jﬁ@ea}ﬁﬁgpgorpr%@%%{oq e vilyg g)@ﬁm%ﬁdl@%
m | 1i met grsih %Ié%ﬁ-ﬁd&gp%\béijtﬂlthéﬁﬂ&%sﬁq fiYiatigguese growt h nedi umthe

us

i ntestinal "bacteria (col on baci s cultfured for 24 hours at 35CAfter
propagat i off1Ga Buribi @ Isidst eview wbowing cfnoglier! | enebalimbntyi ofk thet hnsulated
H F‘EE nen%b}%-stﬁ?ﬂfgaéﬂ})%gal%g ’o?glg)e f)loelsgﬂt 191‘%%%1 '(l)rlﬂs 'f'lh\lizg %%%O%Znentpcﬁﬁ'ellsi (?I{l of
20  the embodiment of FIG. 1 only in that the electrode support vanes 16f are installed on
the vibrating rod lower section 16e at mutually alternate positions versus the vibrating
vane 16f. The electrode support vane 16f is electrically connected to the vibrating rod

lower section 16e and functions as one electrode when applying power to the

processing fluid 14 and therefore does not require a vibration-stirring function. The
25  purpose of the electrode support vane 16f is to increase the electrode surface area and
to decrease the gap between that electrode and the electrode on the opposite side so the
size (surface area) of the electrode support vane 16f is preferably larger than the
vibrating vane 16f. Also, as shown in the drawing, the tip (right edge) of the electrode
support vane 16f” preferably protrudes farther to the right than the tip (right edge) of

30 the vibrating vane 16f.
The electrode support vane 16f” is preferably installed at a position midway
between a vibrating vane and a vibrating vane on the vibrating rod. However the
installation position is not limited to this position and may be installed at a position in

proximity to a vibrating vane from above or below as long as there is not drastic
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After irradiating wwth ultraviolet |ight, conducting power and
vibration-stirring (agitation), the results as shown in the follow ng table
1 were obtained. Table 1 Processing tinme Living colon bacillus per liter 3
m nutes 30 or less per mlliliter 5 mnutes 30 or less per milliliter 10

m nutes None detected 5 To neasure the living bacteria, 40 mlliliters of
pr ocesscedrftion jadhe wibraionstirring raffect. o ddhe dﬁdmdet H\lppm'he'aneemﬁmm heank as

sanpl es t t hod and
pour pi ot AR bE TRk nd WO Bl sCtlORed AR ol RO AP g RS, | o
el ectrodkﬁfemstmsm]letbatl ng of autonotive parts was per f or rred u5| ng the 10

i nsul at ed bratjon rri.n par at ys de bed.in FIG,K 21 d FIG 22, as
t he insul at {‘ﬁ”:?llf’f) F&q BWE 21%? Bbeany Igﬁ'ief"é‘}:gﬂ?‘f”é’gt‘h‘s@nt
apparsat Ugs éﬁ'e%‘chfoﬁéeﬂqwta%?rblﬁ&ait'ﬂﬁstdﬁﬂbk&t@)alé‘@ hd bﬂdilaﬁﬂg '%b&ilt ftist Det ank
made of steel with an inner |ining plastic was used he treat nment

tank (elS¥Bgiertbpsavgh %mﬂw@nqmrat\mpr oéé@gdng:mel Bigrel cmat(lemﬁueel atla
el ectrodg 98nd TP 2 REAmERNBY ShiaRY @ AR tGuhBh! KRR UBLE be

emul si on, pi gitent past'e, ter” was R Wegati ve
el ectr odiamahgbonmE§wf®d) omstaindess seelr (pletinum iphating tad be uiepesmadoam ¢tenveyor

80 in the he ut onot.i ve t rocessin rodugt ART hung from
it and ué“é-ga%‘én}; t 53&1%@’3&%%{ 88%{)%@ WBV\% naﬁl?ﬁfmﬁaﬁ% ‘é% 2, the
i nsuloat edaterixl aﬂ:enmsﬁtgﬂheuemmap }?dﬂﬁvml&’l’ ,And i@y Né Biadk bftplakiéls 20 and,

[ [ ed with platinum (thickness 0.5mm DI =

b |
550mm and. SRRl o ars s seriaaal oW thp (Al ResfmentEprasgEds. as
shown i nthE! iGsulhted HMaBbh- @dﬁﬁg QH%aféWonﬂr%ﬂ é Dg}loé%dmmp}] £hhnum

(thickness equivalent to O. nm-as shown in
FIG 12 erﬁangedtcr@gsge;egtlgpal ﬂ@ﬂd}fqhewta&:bmmWorman firGnoudding sheaitiratingo t he

posi ti Veva?n ql%}-ggg%hemegﬁ?é(*ﬁdfél ng 25 vanes were vibrated at 45 Hertz by a

vi brati ng no at an a (vane wi dth) of 2 mm and nunber of

vi briat i on &h t]hﬁOéinbodlment.;eﬂhe niibeatieg varietaat inétaflel bnitk®WiBisihg rods. As
Vi bratlo stlrrhgg ﬁ;ﬁgsatus 16 are installe as shown in FIG 23 W|th t wo
e

units e AR Yane Slang Inem. 16jrare anstalgd gpdepthitharT.

The i nsuipied ndi16%wat | sides of bddhl ﬁgrﬁﬁ%a{:ﬁ{eufsfuts AP Firgd O 610 phase
Vi bratlonﬁ??o notors of 250 watts i ndri cal ir)nalterla of %11% %@F@%}et hane

as descrintavalsinthe adjaggpd MEbraging VQnﬂSolﬁ;ﬂbbFM@y of thesvibrating adné elampe

| ect t d dt
the vi brarrhas bt AeRE iR Shddl”, W it % (wod b i Sleiblnalgd s, °
cur 2ént foemed by aomakOschéwt r(mtthnew:timum;mcgnpuigetl‘Skbe on tthe upppr efdetdfehe

The. 5 | BPCRLe e B CHEAe s ALY (e 1BRPE Sl et (s ofon gt gection of

el ect rOdbEQﬂhﬁﬁﬁQv%Qst shotatih FIG. %8s Bs Showit ﬁﬁFIC?\rlleh}?é?Meﬁﬂééé)&‘théon
coating fjlm of a pI‘OXI mately 40 mcroneters was obtained as a result of

this pr de’é%a@nglwﬂé exfhpa Praysntesdipinstaliing ﬁée%hﬁérmh@bgr skeet dfpissithg was
not condyGiagidnidispe F§ ﬁx hﬁdg%ﬂﬁﬁqmﬁe fatstlm)rﬂ J'Lﬂ)(i)léf‘ Bgﬁe%h%taglg were

posi tioned at near istance as fromthe au onot | Ve part
Vi bi28t | ngblradmtlgameelﬁfcand clampmglsn@nbeiud:ﬁ)ed'l‘he resiient sl eshpbhil6p .is

Furt her, yas Si nd .t he, coating thic SS was
%0 1 or SrEREVHRE Yo' Rro Bl PPt PRy e, A b Seahe Mo 55

el ectr odzgastd ﬁmﬁhaoaihame Fthefbreﬂmge Iix‘évéi@lﬁtﬁﬁqﬂ’&mtdehe hebriimgevaitonst, t hat
appl yin elec ICIt t.o t he Bratln gortenedthe el ectrodeposition
t ame bngBBrIB ePb?ﬁes # Iile pamel way rigdidisoatber on

coat i NQ)erdhiidnBt! q!redmm ir8d- faaasﬁarme ?a{t&{%:%aﬂé fetCarkNblblrRgiRpd! MEnt

does not use e ectrode support vanes. The vi g vane have a thiclness
of 605 reonnedied.ers, = 20 250 mMmmand D2 = 170 nm as shown in FI G 12 and
atlltang FlG 1 npMm | ath

el ectrode p apew?:h?em gstrl%grit%er) wﬁ%(%F%%@H%Bﬁi?ﬁaf Hpﬁ’s'gl:a?é’g

bet ween chrhpingsmeniber! lﬁjlmr&tmmd withr 4 iprotrading raﬁfm:e,aaﬂdahéarpyer\émﬂaaét as
described usin G se. el ect.r,od | at es nod of the sane
pol ar | Ly TS | SpFBRl, Finfie OReT oIl H BB oYAE oLt 1o lpgmed with s

Vi brat i QBeeabéd Einfsbe?STBE Béétﬁ»hucﬁ‘ th@hﬁbﬁ%gtx%&l\efem cBﬂ%réés@d efoxﬁ BBowd 5@t 1 Ng
vane and the lath web el ectrode plate was 50 mllineters. The m ni num

di stance between the lath web el ectrode plate and autonotive part was 100
mllimeters. In other words, the positional relationship of the insul ated
vi brati afroskarri ng apparatus, the | atpsweb el ectrode plate and the
processed part was the sane as shown in FIG 28. 30 El ectrodes having the

sanme polarity can in this way be installed instead of using el ectrode
support vanes. Results obtained were simlar to those of the second




LFourth enbodi nent] (el ectrodeposition coating) The fourth enbodi nent
utilizes the sanme insulated vibration-starring apparatus as WE0155 39 t he
third enbodi nent. Here, anion el ectrodeposition coating of the autonotive
part was performed as described for the surface treatnent apparatus

(el ectrodeposition coating apparatus) described in FIG 23. In a treatnent
t ank nadeeler bythe clamping sieppker 16§ i9 inrthiscwaly Girtedsinda carived ishape; iandwthe tip

neutral i B hanal ' | vent comprised .

Cel | oaol fabe itk e, 1okt allth e eRie o 3R SRPLORATROHERS  Hhin

coat i ng amfleieirebe sat ta-30bdegredsadritherepord 30degréesldr 1psy; 6nd prafamibly) kaetdded.

The autopotive part us t he anode s hung fromthe suspension
conv_eyor‘.i‘raDgT‘FF@ ‘F_r’@g’fer@?‘ffg?%%?ﬁr%ﬁﬁgi‘?sﬁut e RN TY 8 ti‘s\/@%e‘fe&%‘?sdﬁe)_and
t he isnsuhafelndl i-Br ddpird- Git Teks, | B10isA RREAIH SorSRIKE AndS3d ABgread fb?qgss§ Bggative
el ectrode). 10 The gap between the tip of the vibrating vanes of the

i nsul at eRrelErablas sat & 120y deggeespramere end 1 (idegress ortessc ar hod8 degreesinr
t ti j . SRL. AN . th b
o et odiir8hd oLt dolgkd® BROH SRS 16t Fhe Hilhulhi OIERE T67 (Bred' "
t hi ckneswntach) svirface isflags The aramghesdedams be the saxge forl ddintbielvilnhtihg vanes 16fet er s,
d oth | e, h of 20 millinet . titani ' 'l ed 15
The o ad B raaainls TR LoveH oo B ValEs S hnRting aRe JPERAY: e 6% oA TGMIRY | g
appaat usalud ia dher wetdw Siihd dowaMard Q“aéhfldg tab &hywhriat FIG MandoAll bilfer
i nsul at ed vi brat the lath web el ectrode plate was

jon-stirrin a;gparatus and t ]
50 mil | i Yfes o8 YL thgh\é%nw\b&oﬁ@, tey agplyg yakie Gn otheriwends faeing simyeardesethet he
Path _ : . e . .
at h WelyeQbe tof GRS vRhA! sqloaeldupﬁﬁ% Pil)hzmggeno.g%{qg Ieiee%mg,ggtshgp?ﬁ vahl€ tddar ating

vane facing the autonotive part. p at’h web

electro eafed ta fiaretdosanwardtortfacskupwiardsat amappdPriate angletthe saméles the

vi brati QR %1 v%n8f16f" he insulated vibration-stirring apparatus were driven
at 45 Herlf)z ?an inverter. The vibrating vanes had an anplitude (vibration
wi dtlis) of FIGi Riisat @vss sevtional dewesiowing the vidsitypbf thd vReIENE Yané 16£.800

times p m nut e. di rect. curre voltage of 200 volts was applied across
t he cat S‘%ﬁ’ﬁﬂn&ﬁ@a"e"m@g vgae ggfﬁ &PP@@“EF@%QQ@H&@)‘& Bemabgr Hiver
suppl y aRet:mhfes 1o HRALRItCR HRRHORINRE" eﬁ&Fd Piis gﬂ-ﬁmﬂﬁ{gp%cﬁ H s

e al current

a
El ect rodeposi t coating was performed at an electri ensity of 10

A dn2 apptdtle 1 and fength of Dast By dhiscembediment; uthe, vibratingnvasiescarei installedr r ent

densi t . ied inith . st f i nute. Wen th
or oducs Sk th atTfpRNblihd b TR RG] Aitface Hre S E AlSion Vs 'S, o
at  260C caht therdreviaes hiadg  suffivieithclarge e (Tis surfstdreg wllized @k ahB tebictrodsi ck

and superi or r.esi s&aﬁge to rust was obtained. [Fifth enbodi nent]
(el ect r SABFEORETBAICEES ng) The installation of the fourth enbodi ment had

the confi gl ahis@inlddiaghs @fddhapad upper Baidb 3haebhi Qbﬁ?eﬂrto%é WHrafing
apparatus -_titaniumlath web el ectrode plate WE0155 40
el ect r odepB5e% 166 andnk rogishaned lawes gide anembem elamped: tonthe bage 16a are

confi gur"ﬁ%ﬂaﬂngdngfe?')ﬂmttm% %@gméﬁﬁﬁslﬁ eel web electrode plate

(electro - 1nsulate rring apparatus -

el e@br odepdbpughynott shokwn ifilthe deawing; theqresent embodiméentusilizes d potversappline
stainle eel web al ectrode plate ig.100, m Ll i et .. 5 The gap between
the st a?%(;zfsbg pg?cggﬁm%%e%%?ﬁﬁg e aérﬂfs%klﬁdgﬁ ﬁgév]ane font edge is 50
m | 1i met er $n tHis enthodirheitvaiss) thé elevirbdeddd ppdrivaies be s thetame way as
el ect roqnﬁgoa ti.on
embodiment for FIG. 8.
FIG. 13 is a cross sectional view of another embodiment of the liquid treatment
30 apparatus usingthe insulated vibration-stirring apparatus of the present invention.
In this embodiment of the vibration-stirring apparatus 16, the vibration motor 16d is
installed outside the treatment tank 10A, and the vibration member 16¢ extends
towards the treatment tank 10A.

Though not shown in the drawing, the present embodiment also utilizes a power
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tank is 100 mlIlineters. Though the processing results fromthis enbodi nent
were sonmewhat inferior to those of the fourth enbodi ment, the results were
| argely satisfactory. 10 [Sixth enbodi ment] (el ectrodeposition coating) The
insulated vibration-stirring apparatus shown in FIG 14 was utilized. The
smal | part serving as the product for processing was placed in a narrow

r ot at i ngupRlkEi6 @@mwsemagaméam ele bine 398 a@geacnibgd ﬁa‘sﬂl& lperi phery was

| | ed d
et ne R A R tiPL kR ¥RRCor it ARnBREARGR oF ife HoRlP bR AATe 2T
R - seperfiros- i P W e ?fsflf‘? B Tal
el ug i ﬁvwal dehentnthesarag vilptio ngﬂ 16, Nibrstion mﬁF@’ﬁEﬁgc,p‘&?ﬁa@n&/\at er
and gt heghodrafpRf bé’&ln%n' e, 'ahhetﬁe 'eIHc&u&ah‘ﬁxéhfeIﬁb a8 1BeP8HCinstMed UsQLEETINY | N

the interior of the rotating basket is the cathode 20 (negative el ectrode)
and t he hathsides o ﬂmﬁeam@entﬂenhﬂédem@mamr@d lowier setionalfie i forimead in

Gens: 1y T 1P 8 ER 0 R JH R aBBeu b oA il AR

el ect r odapiailed ionnthedatd agtq:spondmggnsnﬂatlm aseasl 16¢3ar Thevtoph edgesf dfethe tean i n

this way be hi.eved. .25 ent h _enbodi ode o] aat.i ng)
In this B ﬂgﬂ{ seption 0 %rﬁ?ﬁ‘}ﬁg gesco%?%ﬁ%b Qf ti}b@ % r med
as [epriasaiasivn Greuy Bl e thevidikatist Asdeusped Sectidrl 6’ ( 1%@%% } Péhe LBf N
the vibration-stirring apparatus (VI bration notor wth frequency of 40

Hertz), iadpstatied meanly reseandimlamte W haizoniplisertionuof Mo wibsating rab lawersoc
usi ng 30,aMeatged! kehd ARGERAS eJ'wf 2%‘%%&1@&%& QiR 5 e o

vi bration-stirring apparatus (v ration tor wt equency of
pr ocessmaypemhcqierﬂnectmah ﬂnadanmtsapremus]w\dmsmbudt es at 40~ to 50C. (3)

Distilled erfor d..for, t l.nutes wth
dei oni zed h%‘g? ﬁﬁ%%ﬁ?‘ﬂ’r"% ﬁ@edp S %%ngﬂsg g 8 or
nor &5 W%(foxﬁﬂrbcééﬁhg)aﬁdlmbfecaidalmwlm% &’é@ﬁb@&fdﬂ‘l@enf ormed for 5

o ormen df hiomPoBmet dob Gt 19 /70 TRobIBRE oGt he dedrods.
EI ect r odgppsHivadRs sﬁ%ed%%ﬁé sém@waytagmhe é&%gd]haéxﬁ@&r PIiG. 's' quid) 5

El ectrodeposi tion material: Water-sol uble priner si;ge emul si on pai nt

neut ral i zed I tlh lepmoyrsadd:wt erdargg:daﬁregmeraﬁammem Wihg eraeiagionr of: the0C

Type an r t x 200
volt (thr lglélh:ha‘lge a{t 53:{1%#15% 5’@“6*‘%% ?%dr}lle F’?ﬁ'&%‘@%ﬁr a%@iéd%ﬁggﬁ qrng
vanﬁm[ It uta&tutiom) V\atlbie@l 2‘i:hvmgnac:mﬂ‘elc@gu)a]adél@bml ﬁtﬁrﬁmﬂeoﬁdéﬂihlhbtémﬁﬂg éhé at ani um
wi th platinum coat an cess ct were instal]ed_as_shown in
Fl G b5 Dot G catay e, Wsck o the HEDBE vty BB, sanber, ABofcF Pene

st eel pl@batiR wHradl 6%S F\H&%h&&ﬁ&%sﬁlfé}%rﬂ méAibet G4 étb ﬂGjFi@ﬁtSmtJ he
processi ng product was the cat hode (n ive el ectrode d the vi br ating

vanes arfgcdonef el elasuppramabey 6 s’IﬂEr mw&awghtmhghw@mﬁm i ng

t t | 150
oL s ettt 13Ep I RBAARS e B SEIbEIE, EHsdnb S0, Wifile NS,
a tidpani mmpphedltmﬂrte mbmssmdﬂlmrﬂ by avafyodf the @brﬁﬁ)lg\md HnGepIthe lclamnnp plemnbearg was

:opzfzglslsl ba%ﬁ’ﬁ%‘? e I?r:‘i‘?lljvlr}%f”n Vi br at| on- shbe bgg% \ﬁ%&?r at us %t%‘@(ﬁé@ nd 20

conpr i SI@eaﬁﬂ&tpappmmmq‘oﬂorﬂﬂmﬁoneumgeof ahb peRestigetliqde, nJeﬁa@sWas 100
mlllrreters The gﬁa;agh etween the lath weh el ectrode plate and tip of the

el ect r odd agpetismy, geperatefl (ropr the drremagneticgmenther akils awas 50
[ 1 t d

Thd t he ‘Fé’?ﬁ Lt RoeBaRh BOHHRD ¥Patl Rablidat tadif dabiker FhPid 8°°)

supBér t dzlm&tam‘rﬁache'eladﬂrdé bypthe conducior of rebebicityls ATy ample emdungrof

d 150 ) t d d .t t I t, d t 0

N ans. oapeskRiog” R, B Pl Ewtea) B ¢Rg ShHER, v ERC et mmtpEE 68

pr oduct faﬁd eti¢ peenbee ﬂﬁﬁan&nﬂ)rahﬂg Q4ne3 168 bihd extrgmalindficibntsdivefeting

installe % sshownln Fl.G In this installation, the steel plate

conpri si ¢ RRPcRFSRRiqyid i dt and the

One technique for forming the surface made for example from titanium oxide is
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30 el ectrode nenber were facing each other but the vibrating vanes of the
vibration-stirring apparatus were installed at a right angle to them
regardl ess of how the processing product and el ectrode nenber were facing.
In the conventional type stirring apparatus, only the effcient agitation
(m xing) was the nunber one priority. No thought was given to placing the

vi br at i nepmyRosite plaldeg comtaining finscpardicley (padinlest ofod pMEOr dess) Zuch ian<Tifll i ng
the vibrag | . ' r C agh ot her. ther the
Vi'br at 1 ohis PEHETESAAR haEGRY L BRoREAEL: hBbRES BRI BHBE] poT R
plossi bl gtHer damiphmepther 46§ ﬂ)nglaﬂn(“joootumemh@b_ st(Fer pf:mpb ivﬁlg-aﬁpgdm_ BBfchnd

el ectrode ne r were i,nst ed. at, a ri e t, vi brating vane so
as not tlgnﬁﬁgﬁ'f@e@wpﬂuﬂ eﬂ“@ﬁ?&l&e%ogﬂg}ﬁ]‘gfl%ﬁmgﬁ‘” ?Ihgr‘%qqéli‘%g i ons
of (& agfind BkinfeMBNEprocdsRirighi s i nstallation there is no need for a netal

web- shaped el ectrode nmenber.” Also, the vibration-stirring apparatus need

not be an ikThoughiney showe infbe drawving, ghe prrsenkembodisnant sdsosutilizes @ powent and
I C

el ectro . |1 . ' . Ng: st ai nl ess
Steel |t TabyTRas (RSl bhlt i offrical i YBREHLAGIUARSE MRS 12/ 2", 05
m |1 met er ¥l6s 34 iwafragmentady pePspecivetiewshowingy vhriation pfihis kindfof Gquid) . The
rocessin roduct s th at hode,(negatj.vie .el ectrade nd t el.ectrode
ﬁenber V\ggat%h%‘ aqﬁ?&\é%os ﬁ?}é % Poﬂjélglqpl?ﬂﬁnﬁq g%‘ﬁ? P&?&?ab% gﬂ’ﬁ“ﬂ%ﬁsi ty
was 19 A diffaceEhadd Fordspagils i RRhRiuint 94ide drid \Baviag ﬁ(}%‘ﬁcﬁfdé[ﬂ?c ?iop%rﬁes
an [

tenperature Qf 30C in_all of the above systens (a), . . Results
obt ai necaterafiyred axparglieldysa ﬁuappr‘émqnh@eg% Thespadiapenttinnertankynemhersn

Tabl e 2. giThes MidksRl ?,g?pﬁh%lrﬁeq&g 58P pPﬁéEHy?ﬁMSﬁH&E g3 Q&g% Bnﬂtﬁﬁ]ln%’ si ng

and post processi ng ectrodeposi tion painting/coating. Table 2 (a)

(b) (c) mualleland amexgosire section isforined forcatapmé by surfacenonghing 2t the 2fite3

o o cufitlh 28RS0 bbRfiaf o n0lisa ARl Rk SRS LA AR 6 RIS
hourl$ af dewiff ihemitted\irombsiey ¢l bft thesof blae apticl fibkr 58  SURp@ kol ighit £6m

Durability test ter 700 hours after ,700 hourg, after 96, hours Remarks)
Sal t - wat cgﬁ-{hsgte.xpgﬂg-e@%% %ﬂﬂ%f"f’ayaﬂgaa*&@ e, 3 e

peri pher I ahddl | t "ar. Y er):
IS K 54%8%?563%& e ;{sn%?%d%dt(wp%c%%géﬁgﬁ’ée%ﬁ? 1y é’vvﬁée’fl P%ﬁ%r{}?r Eght h
enbodi neHid afddememerihenilbpand Kibrating yanel d6f rthgevameatriapnbn gs theabovebl em

that the_t4 [ i 00 e, and .

oot pr ocabbBfmlefii) 18 disink S Wle et IR Wit Hodsl lIE AREFRRCWF the jpner
a_pEQOa_t uankhoembers ¢1 {8 redflereddsimulian 2 ecishe Md : 'sﬁfettaﬂtsdﬂ'd ' I ea(t&sm power

vi bration-stirring apparatus use ere.is.descrihed as ow, Vibration
o or: HoOBFad. | hrh REBAS bitouh Of prtcessing ASRLG % FrRRG: oy he EbIaREs

Vi brat i ngdvaes: claing Mndser "EBIE afifl x‘ibfa%ﬁigu’%nésh%ﬂ Bk GkEIESS tMRSirthef tank
mllimeters and DI = 180 nmmand D2 = 150 millineters as shown in FIG 12

(1 engt h BEBRET (1 aadsxtremalx effivient disinfecting of theyprocessing hiquidas eachieved vanes
de"of i . " . , . : 100

Qazemc’)n V\rlglgé gltlél | ze %gsiht he pr ggesm ngi S&%ﬁ%@pwhfg%pcgocess gﬁ%%lﬁ%r&#% W);.S

adj Bt edroddower sactibnid 6e and lelectialinsalatid@Ofreg r1éetayeeanotishbwn)in dhel drawing

gener al -pur pose  alajmt e [ enbqdi nent 7-11..and, hard al amte [enbodi ment 7-2]

wer e for%ﬁeﬁt@?ﬁ?isﬁaﬁ%ﬁgﬁg@ﬂﬁh Dur pose al anite and hard

al ani te werla thiseisbdirent) ult@yviblet Bihtis Gradiatetsbritd the aoraahk Hdhbdr B

vibratiop-stirring pg@%at us .that was n&t the insulated type. The anodic
y

oxi dat | ROBHBLEEE: RIPPTiEPR saithat the disinfegprbelirctisAteongryRn Whentdsl e 3
and Tabl gaflemitehlcs oftHe BV Night in B HVAEOTY KR i€low (for example when

30  the processing liquid is milk.)
Though not utilizing the insulated vibration-stirring apparatus of the present
invention, similar disinfectant processes are disclosed in the Japanese patent
applications JP-A No. 271189/2001 and JP-A No. 102323/2002 of the present

inventors.
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Vol tage LV] 1919Tenperature [C] 2121El eci ai cal current density

[ A/ dnR] 304Processing time [mn.]330Fi Im thickness [gyn]2427Har dness

[ HV] 350250Appear anceNo mi croporositySlight mcroporosityAnti-rust test

[ h] 8648Lust er Sati sfactoryDeterioration 20 Remarks) Filmthickness test:

JI S- H 8680 Eddy current neasurenent Hardness passJfail: JIS-H 8882 Vickers
har dness ndtler 16H5-aAragmentary eross sectipnali view Df Snathen embedimentef she Houidy test

CASS { e”ﬁ%ﬁ%@%’%ﬁswﬁ%%ﬁ% BT sl Ao oL AR AR |11

[ V] 2121 Tienpetiat. urlG, Wﬁfﬂegimntmbr snierviesnbfdmmqmd fréatahindtit IPpRrataessi ng
time [mn. Fil t I C 422Har dnes HV] 820400 ear ance
M cr opor osi i ‘ﬂ‘n(?Pgd%'Fd’g tVang 5(“2’5 lamp membe AR J B mechani "Naily

[ h] 2G001200basd gec}éacwosﬁ&caaﬁf B8 I WrrOdedtibnd 11 62eAVR g Supdd 183 td 668K fif:
JhS- H 8680 Eddy current rreasurerrent Har dness pass/fail: JIS-H 8882 \/ ckers

har dnes ssefrig ecmpaﬂﬁmnne@dtto tle vibratingyraddowrssection dGe sadithasecondsgt isy t est

Emhlntﬁ ren%&%i‘%g?&%éwadgc oxl ggtl lls%lﬁg%d% men?éluglysoll ¥1s ar éi: 5§tof

FI G 28.actossdthesd twemsetd b eonflt@0dedtricaltpower rtmﬁm prosessinglldfhic 14@&d>for2thdm is
used as the. ngt al roduct for processing) piece for anodic oxidation.
Ti t ani urh®ARYRY REWESE:t r ode pl ates were installed on both sides of the

net a0 pl at énfgthen Svords; NnOFT@! 16, fifeUbdd-BmbeRidavibpatifs Iv@hé@gsﬁ@aaré&ﬂg wer e
al so install ed on both si de faang each other. The six vibrating vanes nade
of titanPgmberai8l aretﬁpfétmdig from theupper sidg withythe viatingedd D2 =

50 mill Ilbet £ 5&ctfon ﬁi@%ﬂe{h% C§1d(?1]-2 ﬂ%@éﬁg&hﬁ,g@ﬂﬂtﬁéfoﬂqé&eﬁ%ﬁoﬁ NeElft 4 -

The gap ween the titan e and t vi brating
vane wastheOlefti $itle nstebcmcaﬂtwemgahteﬂaw/dén mlselalhpnabusth ash amdbmh}attonode
pl ate and_t:he

num te was_ 100 mi,l | ter | ower, was not
suppl i ed" ¢t ert]#é rﬁ%’?‘é & EVPSR IRRe, ?%gamf d\ﬁ%%&lgsfn%bersThe
\]/-I gl‘lﬁt : lorejm élbcmslljﬂ mm&ﬁta@l’([jﬁ'diﬁ th@ubgrﬂ dille Wlﬂhl theadéft Eﬂe\’vﬂﬁﬁooo tiagpbd lowte of
mllineter r at at speed/ fi equ i mes per
M nut e. SPAECD ?ﬁ%aﬁ‘éfsﬁ‘rﬁg‘f Efcpa‘t‘fild %gj ‘yig wihrating &Ef]@WGQ sestigpans

per |'tq@el@%h%'iﬁstﬂ@l%ﬂﬁ@hﬁ?lé%%ﬁﬁbﬁ@ﬂ%@ﬁ@r%d hard alamte. 5 The
processi ng results obtained omthis enbodi nent were sonewhat inferior to

t hose of t Adeseddmumbenedodbrating vaneselffrandhdampmemberil 6 frpor Bi mgpeand a

| argely Egl[g h tlon r.oc

conditi ogfngé élgédmegé t]'Ingd ta ne%%gérgd%gg ht(ij; %V%g?‘ghﬁ)efﬂ "T'Ifeg)

Gen@0al -garmposembémrii6y &otdthéohppegeidetreahade tHeartdridc®t. CThé el@miéﬁhﬁh’ey 20
Al dn? Teﬁ)’ecroat SetiTi to]ﬁge left side of vibrating rod lower section 16e, and the electrical wire

127 connecting to the right side of vibrating rod lower section 16e, apply the necessary

power from the power supply not shown in the drawing. Power can in this way
supplied across the first set and second set to the processing liquid 14. The insulation
25  bushing 16s and insulation washer 16t are omitted from the drawing in FIG. 17.

In this embodiment, the electrical insulation area 16e” is installed between the
vibration rod 16e and the vibration member 16c comprising the vibration generating
means. In other words, the electrical insulation area 16e” in this embodiment also
functions as the attachment portion 111 for installing the vibrating rod 16e on the

30 vibration member 16c.

In this embodiment, when using direct current for applying voltage to the
processing liquid 14, the vibrating vane 16f forming the anode preferably has a surface
of titanium coated with platinum. Preferably titanium is used on the vibrating vane
16f forming the cathode.
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Processing tinme: 3 mnutes Filmthickness:16 E,~m 15 (Second results) Hard
alamte Voltage: 21 volts Electrical current density: 20 A/dn2 Tenperature:
5C Processing tine: 3 mnutes 20 Filmthickness: 16 um [ Tenth enbodi nent]
(anodi c oxidation) Processing in this enbodi nent was perfornmed the sane as
in the ninth enbodi nent except that power was supplied via an insul ated

vi brat i on- dnithis empbegipzerd; pewerTbre thewibeatiai-stitringappavhtuseueny Yooliqoide

vi bration vanes 1800 _t.i nes m nut a the el ectrical r ent
dens: ty U otihe Staactiod can B8 Rafe Selpat, nilt sPE wiiySfing Vel SRR ¢ e
ni nt h enipeetipoRitt .the Ehﬂmltsrbfamo@rpeer@f]eldcaﬂdéb 6n@ o dedrh had viewr@aesinen) A
pi ece of  magnesi,um all oy AZ91D was utilized as the piece for anodic

oxi dat i| FHEVEGsrgRbsdnade WorepBact.pr gcesses conpri sing: preprocessi ng/ al kal i

| MrerEsi on JGanag hian/ﬂ'@ﬂBrﬂ&y( ﬁHK%éw%@%f%ﬁ&ﬁHeP'e)ﬁ?do&xﬁéﬁ@Gf E}Qa/ hesal n9)

aci d washing (neul h~in~)/ washing/acid processing/washing/ anode

pr ocessi mgatovens mnpgmmy weingtheeinisulated! vihyagen-stivring epparaticecof theteresent
procesmﬂg Jﬁﬁq{“ d for the acid processi ng was 85 percent phosphoric acid at
50 grans % Mter. The usage tenperature was 21C. The conposition of the
WEQ155 46 InpﬂTﬁEeﬁﬂjodgnéntqundammiEdmemHehelﬁhMUﬁecbmsﬂﬁd of the appeskide was

G ame. pPveRERDSEO ARG Ay e RPaBoiPIHEL B 16 pol HChial Eibe: on

was merfﬂ@mr 18 Wed K6t RRATH@RE YS tRSvibRRId @M R ondP hel it G 21
and FIG 22. A nmaterial for anodic oxidation the sane as the el eventh

embodi neside ofthe drawings {Ihe apedpmerahen 168 pyeferably utitises lathywebbed tanpanf or ned

and’ T osuPlEARTERRAR o i) % cotloibeB hET: hPhY AR DL B fRbs! | O1°

sanpl e Vol Guegethe\pied 2kdeddenurnberted cranes h6f. d&his ¢aghddy metiban 268 cdssdoesg ti nme

[mn]330F|Imt |cke f.. n 255Hardnds 450350 ear.anc.eNo

g % &}%@E‘%’ F@é’g& 3??5 i & %ﬁ? B ben
ng;l?ﬂpgaﬁf Ls%il@&ef&?%l Eﬁﬁa@ﬁuﬁ@ﬁ’aﬂé%ﬂ {3196 a8 EatR @S nbAber 16f.

JI' S- H- 8882Vi ers hardness rreter H%é hA&B arance: Surface was Vi sualily

i nspect ed @atilcgﬂlo demember 1fsare;

JI'S- K- 540 fﬁﬁn u f | SRRk (igRodi ¢
oxi dat i on?)o m':lgnes?fjen)%{H %é%g%s:iﬁ (E)(ﬁ%% o ano Ogé o%‘%bggitﬂl)%g pr oce%stliﬁg

| i qui d welecteslefmatepiat. pot assi um hydroxi de 165 grams per liter

FIG. 19 is a fragmentary cross sectional view of another embodiment of the liquid
20 treatment apparatus using the insulated vibration-stirring apparatus of the present

invention.

In the present embodiment, two insulated vibration-stirring apparatus are
installed in the treatment tank 10A. The electrode support vanes 16f of one
insulated vibration-stirring apparatus are positioned between the electrode support

25  vanes 16f of the other adjacent insulated vibration-stirring apparatus. In this way,
one of the two insulated vibration-stirring apparatus can be used as the anode and the
other used as the cathode. This method allows installing the large size (surface area)
anode and cathode in close mutual proximity to each other. This method also allows
a drastic improvement in the electrical current density.

30 In the present embodiment, insulating tape 16fa is preferably affixed to the outer
circumferential surfaces on both sides of the electrode support vanes 16f as shown in
FIG. 20 to prevent electrical shorts from occurring due to contact between the electrode
support vanes 16f of the two insulated vibration-stirring apparatus.

FIG. 33 is a fragmentary cross sectional view of another embodiment of the
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pot assium fluoride 35 grans per liter 20 sodi um phosphate 35 grans per
liter alum num hydroxide 35 grans per liter potassium pernanganate 20 grans
per liter The processing was performed the sane as the el eventh enbodi nent
except for the above processing |iquid. Results obtained were the sane as
the el eventh 25 enbodi ment. WEO155 47 Thirteent h enbodi nent |

(el ect roﬂﬁﬂlﬂ@ atibradipnstiryng| apnaratusr of atprﬁgenhamVpatmmr i tha p:resentcul ate
pl ate of I | » er.. of mlli ers
and t hi c¥ ness o?‘ E theoelrl?mcﬁg}rl %Lﬁ%é?rg6§ %%eag%glrsgc! C}éea&m Cf%alf’—a?
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nm argd E&mwﬂsamﬂ Hrmhgr ﬁs@g th BQi%lﬂbﬁorF'aﬁéa ig aé'aﬁf@éﬂéné@))m}{éyeléétfﬂl peak

in FIG 4). A large nunb nickel balls with a di aneter of

milli net’@lsgl%PealﬁPHe@d OPn"EhS* vikeating xod loweressciien d 6o Thﬁ@edl@&t@idmgﬁenber
The di stﬁ@aﬁn?ggwgspséé%n 366 #nf %09, 1Raf eﬁdhtaﬁgé umre 3ol 182 ?og

mllinmters stance etween the titani um we pr ocessi
product ewwact@0138)andrenpeded That exchangérgpathdiddraredastdled en this \E&altbjgt z, at

i bratj 44 ud 2 brated at
cpecar 1 el SedtiTh' 160 Frther 1) tonkife tHe ek Exot el e cop
usedas m@anmqselbygwhy afithé ol eﬁb}@igepbgﬂmmt&ﬁa%&wfeﬁzaﬂfé)ﬁéﬂtng to
the foll ow [ %e 05|t|on of nickel sulfanmate bath N ckel
sul famat’éls P@“ﬁo‘lf é?f’a |ingalatign carep 46701 d@n@rgd aybether thet er
Bori c acj ﬂcésglr@émgﬁd@sea ngﬁ @émgé}a%%%% R ﬂéﬁﬁeﬁi*aﬁl% ut 1{&%& of—
| tor tion

trisul fone so 51to0 liters per

( sodi um thguwipra E@I@?ﬁngtmemmﬂudmget@ pebmhpnemotc(ﬁ):aﬂrﬂreaﬁerm@e
terrperat}érg%?%g (3) Processing tinme 30 mnutes 25 (4) Electrical current
density ] n2 (5) Voltage 17 volts 30 (6) pH 4.5 El ectroform pl ating

ut 11621 g dn thispambadiments wamrhédteiisaltif Gy @ingiit setlatiod vea a0c it val en
Vi ratlon t|rr| aratus exgept out_ i nsyl atj on was per formed for
pur poses™8 %@%&P"%P&é&@fﬁﬁ&@ e dhan othe dymensieny der lecirieald are
shown i rﬁn:srﬂllahﬁne heﬁﬁléha%&p h@ab dﬂ%iﬂaﬁ%ﬁ%lﬁtee ERY ISP BE (CARRR OnSAE 535! ©

Processing time [mn 1
erence of electrical msulatlon area 16e”. When the processing liquid is cool

(low temperature), a heater can be installed on the vibrating rod lower section 16e
20 instead of having a heat exchange medium flow to the path 131.

Next, an embodiment of the surface treatment apparatus of the present invention
is shown. Even in the following specific examples, the surface treatment apparatus of
this invention can comprise processing liquid from the liquid treatment apparatus of
the above embodiments as the processing fluid and also the product for processing can

25  be substituted for one electrode member.

FIG. 21 and FIG. 22 are cross sectional views of an embodiment of the surface
treatment apparatus using the insulated vibration-stirring apparatus of the present
invention.,

In the present embodiment, insulated vibration-stirring apparatus are installed

30 respectively on the both right and left ends of the treatment tank 10A. The above
embodiments are utilized for these insulated vibration-stirring apparatus. The
electrode support vanes 16f in particular are used here. The processing liquid 14 is
stored within the treatment tank 10A, and the processing product ART is installed
within that processing liquid. This processing product ART is supported while hung
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Filmthickness [fin] 300t 1 300t 10 Gas pit defects [/ ] 0 3 to 5 Gas
pits are caused by hydrogen gas emtted during electrolysis. This hydrogen
gas creates small holes in the el ectrodeposition surface. These snmall hol es
are flaws in the appearance of the plating surface and are the cause of
product defects. [Fourteenth enbodinment] (plating) 5 In this enbodinent,
copper piremi thg suppoysaneans fland power cag bt coiduetedtth itofrgin thelsepportaseans
performeghon 100 x 100 x 1.5 mllineter epoxy plastic printed circuit
boards (processed product) that were subjected to preprocessing and
el ectrical r?(ihemiulmé pradupt fmﬁmadessjnglié mgthéque&idm@chm&&bﬁhﬂﬁédeﬁi@aﬁb@dl in
FIG 32._.The insul ated vibration-stirring apparatus. contained a 200 _volts
(t hr ee- pihgBAD Wd‘?ﬁm& rds 8% the alwowgwg!ls §ﬁ@3ﬁh9@ngp e figpre- vdhes made
of tig anéaHdddBwd-bar & édiipﬁléd‘%gsth@fel&tr‘}cdpﬂﬂe' S é'Jrﬁlegm% fo the an Oof”tlﬂlga”d D2
y In

=50 m)limeters as shown in FIG 12 (length shown I rst pea | G
4) . Four(pseessipg) poyen sebplger Thesaphndewsf the pewen sapply oreithé othéryhamd, set

f e ‘ . Ot 0 _ . e ) b
Case o RRDSHBYNEFoPE el R S B D tratihe TR NRERSCEliohg 1Y HARGIC0
and ti t awavibratiorestieingeappafatuis| | Imedrirast, When dhe peotiet fietpreesrsingds foht ani um
120, 22530 RRROB R 5 it oSl R i Bow b 52 b, U
and 1@ asupPeRiinkans 8ONCYhial call} TisThs et tBithe AR Fithe THodRs:

perfornmed as described belowin the plating tank (725 x 400 x "450 %#f 20
(1) Conpefsver; $¥ppby by vay gk an;eleptrcad ine 28 and the auodgr efiithis pewer supply Copper

sul fate RARBARYOIR Ablind RHTWa seblid Y 1680 khd 160 %@t?&&f%ﬂ%}%@rﬂ%&fg' iters

per liter (2) Processing conditions 2 ating bat re 25C
El ectri d@fwamffémelewn@?' lipe307.A/ dn2 Processing time 5 nminutes Plating

utilizing apparatus _as descrijbed in FIG 27 d_ conpri,si ng an,.equi val ent
vi brati on- ??‘Fr Efoﬁ‘é&gb%gpgfﬂssugg eB?e%OPE’oﬁPpﬁngi?‘é‘Eti s apd s Yfor 30
pur [16s e ssupplie® mpainiab dow-ripiple et guerentli t Hewsverngowéie shpslidst siapt dirgd are
shown in Table 7, below Table 7 0155 49 Fourt eent h enbodi nent

Conpar i SwTest eriyees Qf’fwﬁ’egg'ﬁsé@w alsg be wfitizedht

densi t y303 AR REReS | (& ' é;%}ﬁ bt &g@ 133 t
3Har dness [ HV] QZOOAppe.gpgr?cvg%grgirsgg%rp u 1|te’re%l Sat'i g%i?%%faﬂlﬂelg’éllgleng

Det er i orpretegablewiew of itRdmpree qriergy efficichap s Thie sype off BwerssSRplyEmyvecur r ent

measur e p /£all: - 2 Vi ckers hardness smeter (

[Fi ftee%ble},n_‘%ég%ﬁ%ﬁf)] @"’?%cg‘f?d.dﬁg‘S"i‘Jég‘Eﬁ"%@? reptap o‘F’aYQ%%"‘B% iR P (A i ¢
boar2f wa(altperatimpronsrems) vojtaigbe Hip wa fuither aké i Sireihit f er ent
fromthe aratus shown in., Flrgmpa{@ﬁggg?i bgﬁyi n Fl sz . é‘I@F‘\ig i nsul at ed
Vi br at | GHILERS (o R THle A Stops erlis Foawp a5 PHse RpRSF SRRl of This gower

f our t eenduppBGIOfictRaE devieeRlay HRa trahsiSRR traklatedll Sifwdr MBS pRY a%%fg?éfgpgé : 1The

di mensi ons of the el ectrode support vanes correspondi ng to . 2
are the ROAVEE supphi@ sWéchingwawen sepplss & silison arp apBCR dyperedsifienea si ze

\c/’;nég? P el 18ncfAReSaer] B n et ARG SHARNdr ALANES A%k, (%o‘%rg%hﬁp?& tRL five

25  Power Master made by Chuo Seisakusho (Corp.)), the KTS Series made by Sansha
Denki (Corp.), the RCV power supply made by Shikoku Denki Co., a means for
supplying rectangular pulses by switching transistors on and off and comprised of a
switching regulator power supply and transistor switch, a high frequency switching
power supply (using diodes to change the alternating current into direct current, and

30  then add a 20 to 30 KHz high frequency waveform, and with power transistors apply
transforming, once again rectify the voltage, and extract a smooth (low-ripple) output),
a PR type rectifier device, a high-frequency control type high-speed pulse PR power
supply (for example, a HiPR Series (Chiyoda Corp.), a thyristor reverse parallel-series
connection type, etc.
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In all other respects the processing was the sanme as the fourteenth

enbodi nent. The plating liquid was suppl enented as needed. The plating
speed and the finished state was |largely the sane as the fourteenth 15
enbodi ment. However the plating for the through-holes was superior to the
fourteenth enbodi nent. [Sixteenth enbodinent] (plating) In this enbodinent,
processi ng Wees cpaendr waveformns cara Bowedesenibeguhest. pdSaectonppf ythei current

frequenc olts. of.direct.current. The plating,of, the 20 20
~. mqt hr Oﬁaﬁéfﬂéq@&j%@@ﬁ%%gﬁsapg@% alion 13, ypportant in orger, a?f&’glvgﬁﬁﬁh'tgﬂ%e irst
Fnbodi nep'[bgn'g"]tw qriodid i_)l_:ﬂdat}iﬁ‘Baﬁﬂ:‘w mmxgmmﬁrmagbmaﬁgdhgqﬂaﬁﬁ@mﬁ %ﬁ/er a
ong peri od,. of fj.ne. e ventj on configured as, described _above renders
the fol | %Y Oé’rdf‘%‘a §1m_25tf?lf) IR YRR BarBrasPRo i Hectieeh o ng
rod ¢ tﬂaﬁﬁglag %gbgaﬁnﬁdiﬁﬁg AffeME  Samifle, acBiBfAlbUbe ggg@&tafﬁa& tion

vi brating rod e vibration generating means renders the effect of
openi ng ¥pplatingfand the compositionjof %h@pmﬁesmmhqmddﬁolgnbn}m@m@pgaemm (2)
Using a -t nsul . | RS U at: A th t _that
thevi br Atelod ! PR BhARe il TRNANEY. B SRedil dolies, "HiVRTE: o

t enper at platingvoltage for eramelecdl(® te I5rwitsof divgetl currint.cah 3pvdrl raedtroonditions.an be
supplie o.the, vibratign:stirring apparatus vibratjng vanes and the

el ectrod %HB%’&F‘?/ %?ﬁ“‘iasr%tq‘ﬂ’éfatﬁﬁi é’og'f"f E‘E@Q}Y&g&}@é{?@&s{%g fowtvpes L yolis; 8

r endgy edvdlRali2 tvoRs Winlr i vos. SThe rhfdd VASE 2hi e GRudles %@ﬁ%\fv@ﬁvél’eﬁk%t%oons of

at | east one electrode for conducti ng electricity and the function o

st ar ri ngPrsferablyt arptegl pewers supnlk s selegterridiat hashihepydltaget valee needesbburi ng by

conduct i : Qp%f,i i n .'iﬁ'(ﬂ]s%_[lye I1G 1 e L.quid.
(4) V\henﬂtgﬁg‘bvi ra%t%ayn-c%agg?i ggﬁ%ppara ugﬁaf')1 g.%fogﬁgﬁfﬁfpg@en “%% %Jls? used
f or sur fapproximedtelysi0 pnperes,sli,00 anhperes, 2000 axtpetss upAlGO0hameb®sst r Aci ty,

For _pr ocBSdnAgnE fufeR ¥ 3hadkt FScosRe VliEE e Be ey & SEGRmiping e

el ecty i cedquired veltage@ghacitpof the \Wowet slifisy b meultiplyily e @irferitensity bt thd from

t he product, for géo %é@ibg,g or the electrode so the effect. is rendered that
t

processi PR9dnet o ths) surface axea |of Ghe ¢ susiaga ot she pradvst to be
convent i ot h O J . ing is
cnor moud e B4 GRASelebing b ctarile niwek sbpifly tHAd sfenel Pk FERLnf S0RES |
density ¢apaciip conventional art of 3 20 A/dn2 can be increased to 20 to 30

Guring of coeopise Rt i ERbntilly B4 & vAa0 15 is SRRl Ul inlBin b, 6o
dn? 40n tperiqdr e oteven veistis ot sastdictidefthition! | The pulde’ wavefdan sdléy itluide’d

anodi ¢ oxidation j.n the conventi onal rt of 3, AAdnR_can.be increased to an
30 Al dpVEYELOTRS SHIRLHAD SHARE HATeSo The: OBFTREE SRECH & disvies (USig PBlsen

process dfcuitda8'\Hefome Fastér) arld pllas {width ¥p: toWhE MaBbRBsAPAD S RRRE es
wer e added and util irged as eldeh():trodes Wi ?h a polarity oglposi te ttﬁgjt{%gf t he

pr oduct -odtstierpulse madth becomes marvoveer mairtaining ar shayp sbapeohdhee

i nstall . I a]ﬁ]% u ol 3 tx@. "%g‘ | e fect
that a ﬁgsrlggﬁéaggecérfca %{l?er gf;]pﬁd@%lg{a% co(lgj) alélﬂgsel\gd U he El?eoggissgi ng.
30 (25 ) édges py diffeudt bevawse therpulendataing higlefré@udncy leatnpbhents.ur The eypelifai ned
firom surface treag][“_rlﬁnt hgs excel l ent characterisfics. In partjcular, the

Fi 1 m t haRUPE WAL RS S IQoHR WOV S: TRID I eSS SEAYEFOMROBHE WENEH  y
char act edidtdctmgular)waes(shilareRieE) ttc.| MMaRE pfdtessing'id tHigRRehB6n BindtrbNg.,

the plating can be perfornmed in _a short tinme conpared to conventi onal

met hods. WYRStaTe prefeered im pagiquiarbecauspya thejr slectricabpifieieney endismopthiness, al
filmthighul ess can be finely crystallized onto the product for processing
so that a uniform snooth and flat surface without pits can be fornmed. (8)
WherB he plypieal pulseeplating pewen supplied includel ewitching preguliatam typehedieddtect i s
.rendered_that a _uniformelectrodeposition.filmcoatli an be forped.with a
oral | 5 e aBultd suBbile ok bR R a0t A EisBlranEhed

sect i onstypevhs trdisisteeadiiman pha deGit high Bpeed b Isapply puls@ubidh a(reeRustlar

concave) she%pes.
wavelorm.

=

Besides direct current electrolysis, anodic oxidation can also use pulse electrolysis.
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(9) When the present invention is utilized for anodic oxidi~;n~ of |ight
metal s such as alum num or nagnesium the effect is rendered that
processing time is greatly reduced and productivity is drastically

i nproved. Further, along with enornmously 10 . inproving the hardness of the

film a hi ghoélual ity product with no microporosity can sinultaneously be
obt ai nedPulyEcalegrdysts utdlizing Nhel cumant rreuersak dnethodahas nmenyr advardagesr at us

For v oriapiedle/ehabbal AGRFER et BRAY S ihneBled BPERED O eane - and at

| east one lhercatrfend) reverealifosdtivnl ied lasicfeathry bbpealse elpctrolysiswivel lsappléss a

| ink section,|lipkin~ said. vibrating r wi.fh said vibrating generating
reans. - g orrtal B Brish Sueries s el P thes e FBHAI SR PR Don
wher g SaTgwived! Bd BEicABE of thib BaétRbA Wteibrafis hodbrdid (' @sdgRondflichs H"
insul ated vibration-stirring apparatus according to claim1, wherein said

i nsul at i apPlEpgdtite pulaatelactralyssonping slergarsspactyopoperasupplieaniy mxdustitiader . 3.

An insul ' t h-a4)- ot | t condi chBi in
ai d ' et B 4B bhobpdidy RO e PAdbO s sBR by ORGD
line i s devinedwwester basttiechdviahteges nfibeing highly peacticdEbephuseofdfidiandy| coss)|

i nsul ati on_ar Ea V\/neé§ ﬁﬁld vi brating 15 vanes are installed. 4. An

i nsul at ™A T BHe 48 q‘@&’ﬁtﬁpar atus according to claim3, conprising a
POVED SUppITheGanaeslbdeblydis Faveforh @6i tHeChlyristod @everse piralleBstrit @8nnection

vi bration-stirr. n% apparatus according to ¢claim 3, wherein an el ectraode

3
menber VBE3NPLSS (the gBHIERle of the KR type restibisrc #ith reverwsyparalielororneried
Vi br at | esAGrd RS ouBl2diftheOWaéthfin {sPlt-iBFe tRE sAthd BE the Uhrfiksdrl®
ea Vi a . 6. An

el ectrical Insulation a e sal rati ng vanes are I ns

i nsul at enctifidyr deviieen - Thie mormal ppper asvnduction aativrg eertohially Bpntwhiingi theat

| east one vegne of. Iglai& Vi brati'an: vane functions,as said el ect rbfﬁ:le nber .
7. An i nSO Aty UPhF at PRI 7Y | HS B4 4pd o5o4icA be ¥ F \Rerein

el edbr ocepp2oximaeior3.3 aillkisecotdcin tieabl \Heren hast et 2.8 milisbebhdCid tealsol | ne
by way oé%&aibd ‘ii brating rod, are installed on said vibrating rod on the
si de of #P8Rectrical insulation area where said vibrating vanes are

instal | ed. The fbedsEiBy! &%%@T@é%ﬁ%}ﬂédréﬁwd%%ﬁée %@%@rfﬂhﬂ% claim
7, wherein sgipgﬂelsecgr%ge support vanes are installed on said vi reg‘%lﬁng rod

so t hat fsemdhetivel deeclotrodemyvppertwane 166si Themeaial suefaca tleothi sidessafi the

vi brati Ay . | visbrati @R- skl nri a rat us
accordi ﬁg""@ﬂg g?ﬁ]tf}tbgﬁcécre%er@g ﬁ%@r agtgc%pgeaé%f) PQ’&% %ecgogga%ygﬁgr%sv ort
van@ i sl@farger than the surface area of said vibrating vanes, and the tips
of said el ectyode support yanes pl.otr farther an the tips of said
vibrating Sﬁﬁégpr%i:eﬁggg ‘%§i'l’l_s %b‘l’o e ﬁgﬁﬁa& u i‘ﬁ#&tqewssﬁsd? g ﬁlﬁc‘aﬁg’ér at us
accor di Mphd Oibﬁétﬁh%’fbéme WLEBA Rledtrbilé Shpire l%h@ ABPEERREalB Chrest8d 20 %he

el ectrode nmepber formng a pair of said el ectrode nenbers are respectively

connect edbrasing rodilpwer sectign \1i6p of the, insulated vihratiensstirning spparaes seyse agenber

is el ecty ct t I i i t t 5
one of stg)%eﬁﬂlln%ﬁll p: eg'vi raﬁté?otrﬁég." égggPﬁgﬁ%é%@%%ﬂ%g%d&g%?%&n% er is

el e@br i owlddhering teittcen baispéedilyirameietby theallow mutiohyf thee/protesaing lisasd 14ne

ot her of, said | tiple.vibrating rods.. 11. An . nsul ate i tion-stirrin
appar at &33‘38&”@%5’9‘{‘8‘:‘8?'3&%’%, céﬂéro(gi t%’et W@r%t?ﬂg yande ﬁgsgfﬁe P?‘?‘?E‘cal °
el ect r odrreilediciairy is theffeforcisrotbd 6hd adcletbiig readtioffdant iy fuflg bbBstad 20 to

400 m |1, r{ﬁ%er s. 12. Ara insul ated vibration-stirring apparatus according to
cl ai m | §0 thegrecessmgflydy pr at i ng vanes are installed on said nultiple

vi brating Eﬂ@ﬁis‘%?%' {{0 ' ' j j on as
said first electro g% %rledégg? tegf;bogigﬁésrg:f geﬁé%%ﬁ%fdgﬁgg@é%@%&r%ﬁb@? e&%@fb}% An

i ns@#0at dhevnehabto ba-rdatedrduringplasingt precessing) dam glsoobe: jaimthy itilizedes ¢ha each
of the I gl e vibrating vanes..are installed on the Ltiple vihrating

r ods, agagiléall %Sr Sh §$ lﬂ?%’g HETt F}bﬁ gle%r%‘#ea?lie e5z§?1b§ ulsg%&st ?J)@Regt?dgﬁﬁ‘hef irst
el ect r ogwweewhpplyanhavaibé bemne polarity as dhe insilated vilthton-shifritd AEpAABES
functio r}.natﬁlssv%g, tﬁg (s:;?e%e%l eg}rcra(? ggnoungggfe cru'rrent can be maintained and the service

life of the vibrating vane and electrode support vane can be lengthened. Also in this
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14. An insulated vibration-stirring apparatus according to claim 10,
wherein said 20 el ectrode support vanes are installed on the multiple
vibrating rods on the side of the electrical insulation area where said
vibrating vanes are installed, and said el ectrode support vanes function as
a said first electrode nmenber or a said second el ectrode menber. 15. An

i nsul at ecaniatisngan ordipary vibregioastiariag appactos cimbe vseddhsiiead dhthevinsulated t he
25 nmul ti e e [ anes. are installed on_the l.tiple.,vjbrating
rods on ﬁhﬁa@}l’bﬁe&h%ﬁ saai)ggg%g%txrca tﬁ?@ul i 8’#”3‘8‘35 WA rBF];g\ed WIE}P%%I ng
vanes arwbratinastireithg spparatup @bhnevtingf tothie hodlee Gupplyy, the Rikert elv@rste damnct i on
as said firs | ectrod er. and, another portion of the nultiple

el ectrod® ¥ ?ch}"éﬁ'@g'gggg? p]g%:rg@egxg Lo cioYaTiatian of this tyrasserbe ugpdis.  An

i nsulsat &g the Ramelif Bhétollbwin}erAbRBi@ht!s according to claim1, wherein said
insulation_region is a heat insulation region, and a heat exchange nedi um

i nj ector sd&d 88 inadatviewshossieg thaygrastureefithe surfecs treatmens appsratuk éa on

ot al | oS RSl sel Bl GiGlr ARt Eng” (e pREl MoBRR “ifis
conpr i siembodimentisis| fire dxarnpleataippliestile rtoi peocdELGRS SofS lectredepmsitions paint

cont ai ni '?E:Tﬁa ‘%inbrati on generating neans and, at |east one vibrating rod
for vibrd F@f‘ ile linked to said vibration generating neans, and at | east

one 19i br at TAFIAS, iths lighldedlebtRodepositivh Hathi/ddating bonRRAtRE BeSb¥dstRy
insulation area installed on a link section linking said vibrating rod with

sai d vi digid A4 gesvaredtingigerthgrizeatment tank 194, e Thecproductssunport meang 80
( connecteoggmg@gmrﬁsﬁmﬁ/ b&mpwgs BRI cSor e&% %ﬁ%@g@ﬁ{pgo& Rating

rod; and | onprising a treatnment tank for ocessi ng
| i qui d, processingi protuell ABTrsadth asearb entoamstive coepmnent ischimg femmthdbhangderr mi ng

a pair, and a.power, supply faor plyi ng direct cuyrre .al ternati.ng,current
or pul Secgn}pa}sglg%éfatf&pggxﬁ(}ggmgsa@; fﬁ’res %Séwﬁr%aguﬁéﬁ%"e‘ 1S JpRersadindkbeon g

el edisr odsrocessingr Liquid. 14Ain itheli thedthRat tank HPQaRBye Snafsted Nibhtiod-stirging 17,
for maintai n{iéﬁrlgg @egﬁg of 20 to 400 mlli r%ers bet ween said first el ectrode
nmenber ARPAE §e1Be S8t ﬂé’%@}eﬁ e emhodymert amecastalled ondbathat us
accor di | & r-£4 %Fés ' i s elfechy i

connect regédétsg?fhtgbg%ncj?gerg ) sa@éﬂeﬁggﬁéi ca ?i?ll u:pgé}ﬁlglrzl %I}gé vﬁerrﬂéé ;:g{e%éht

vi br at i rehediment, rtbe|tiot insukated mibzatieh-stitying apppratus, 16iate sstalléd ostone

el ectro o i trode me r are i.nstalje sai d side
of oot o SRS T RRGiRhs PRERLPREREToThE Ab OIS BE pOERRE bRl AR Rar o7 o
on sziﬂi d bothézr wbi'c?ag the qbrewgd efribbﬂijl@érgﬁé %gﬁiv%ﬂxintd iztg a:h}e wnﬁsvanﬁlsmlgoroi <FI(2}821 power
su said vibrating rod an ai el ectrica i ne. . A

| i 83. é t%%@@%%%%?%@m%&lwﬁa%%@ﬁmrei n said vibrating
vanes are @h@cﬁdﬁéi‘aédpg)l}ﬁ el él@cﬁ‘&deﬁ)oéiﬁbﬂdc@%ﬁé abpR&d ¥ Mt,ag%&tsssmbd

vibrating rod and said electrical line, and function as said first

el ect r odiangerBEtheosunpertsmeans 8¢ and the dnsulaied vibrasion-stizeng Bpparathg dbto
treatme r{?ﬂﬁ : hG; i.m.1 i i port
vanes el eec ri g‘g y g@ﬁéri]feié %&vﬁh%ginghm%@g%ﬁ%&%ﬁmg%e%#@gﬁ&a%

vi bi2at i reydistzohce rvns20 th 400amnillimetdrs ifiomethertip ofthe aldctrddosugigoet warel6ff sai d
el ectrical Jd-R/syl ati area where sai J brati vanes are nounted on said
vi brating Fg{c} Qﬁﬁ%aﬁ%‘ﬁgﬁ‘%ﬂw OtE’QT Bmgp%ﬁengloégg?ﬁ ageiPpiment appatatuy
second alstegd rtheeinselatsd vibyatidR-stifrihg Gipplrdtss afaf preeRONAVARIGRE COTlsNg to
claim19, copprising t i nsul ?tg}c; vi bration-stirring apparatus; and said
power s&ﬁ‘ﬂ!’%ﬁﬂgﬁﬂ'f isegseélmg’éleﬁﬁﬁ’é’ea lectrpdepesitien eaating o gabadispant i8f one
i nsul at iéhﬂi' b QEAS M BHARA , e of

t he ot hZ%Si nsul %‘% gﬁm\élidgr%ﬂteir%l- st %ﬁshbg Fgg[;grlat us?ﬁg'gz.fgﬂﬁt g’%ﬁﬁnﬁgﬁﬁem
appafat |thet ewlyshe polgrity of theivieltage applinddiorthe aratessing pradugt MRI'LS QiffFent. vanes
are instglle .1 h | t.i ple vibrati rods, ..and each of said fir
electro O‘ﬁ%\%ﬁﬁéaﬁ’gl% &k %8@81%&‘98?%‘1330‘8%&% eVP4r® PIRSESSMEy L‘?ﬁg‘ﬁi d
mul ti pl electdspasitiort qi6ceseing, saivelthgd Of £| difbrend epdlBABL s | fpphied@cCtd ithal | Y

connected wth saig r supply b%{‘ way of at |east one of said nultiple

vi brat i RYOFSHREPRY o A5 éetordiag) to the apionoplestredaposisiondeyies Br satiel rods,
and sai GSERABHMAFIGALe T TREbrdsenChERtior 2he YatiADABATSILOMiBn Sl POVST
t tiple vibrating ro

supply by way of at |east one o e other salrd mnmu ds and
said electrical Iine connected to said vibrating rods.
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24. Aliquid treatnent apparatus according to claim 23, wherein at |east
one of said nultiple vibrating rods and said vibrating vanes electrically
connected with said power 10 supply by way of an electrical |ine connecting
to said vibrating rod functions as said first el ectrode nmenber, and/or at

| east one of the other nultiple vibrating rods and said vibrating vanes

el ect ri cialparticdarlygireférmdt for sime dnptheeanode midey ofbthevimpulatedamibedtémi-stirriadg | i ne
connectiéﬁbto S?%F vibrating rod, functions as said second el ectrode

menber . s uid treatnent apparatus according to claim 23, wherein

el ectrode RIPHO6tis hflatanew offadothes teddHodiment ofthd sivfalch e tmbRt appaiftsods on
the side of said electrical, insulation area where said vibrating vanes are

i nst al | @ ey insulptads (vibratiopsstizring  appanatie ofi fhet pregento dBVeRips al his

el ectr o ?lﬁﬁﬂz . b etk [ﬁldco ks sai d power supply by
way t05f gﬁng ectri és\g#éﬁ?%lgéx?%ir%%@ie% tg@gt};slﬁi Vi éqr]g?i ng rod, functions as
sai d first Blequresandemhodinent iareqnmai' et th thesembodiment vHEIGt Headded withlae 20

vi brating. rods jd electrode su rt nes;. e ectricall nected with
aai - povEIPPt BT Y, Jor R iRt 94 ABDG] SaM vifeed o SRESERE o1 ng
r od,h 1; ungdlamtys asatmes'ﬂisdlas@i_:aibdal tidre st dﬁﬁ@_ ?piwb | tiis. 1626 The suppoitdmpans 86 ﬂrﬂg f
met hod, erein a progessing.liquid i il]led into sajd treatnent t of a
liquid t mﬁmg@ﬁlﬁ @sﬁ)ﬂ&%r aﬁrap@& cathids hus-bara; FhoisHpRert means &2anes
ar e 10" Ehe ElRctPSd mBhibes 88 id fbr ekaitiplb af B odebitk-Hard" TheMeckdAE tnéthberTade
to vibrate while power is conducted across said first electrode nenber and

sai d sec¥his for esampleca Iathtyesbbeq titepiusi (prefesably orith platipum depesitedon thel i qui d

P T E et S A AR IALIRY  HAGERR IR ASpra SENEHNE 198l bl dd ddBart
second 3fembert r'Dwle suspdansion Bdes drd foytned inrtheagsien gectidrnfot lempingli fAthet o

cl ai m 26, erein sai,d vihratign generating neans, vi brates at f.requency
of 10 1 AR th Fiier S5k G EXEE SREA i RS i 5 HED SAD9 by B SYFof . 1
to 3@ m dHdpaas enenerasdl ifn%agﬂbce@é' TREELt OThe dle@iRieathembbf 844€ REYalRid 400 to
12,000 tineg per, . mnute. 0155 5 29. A Liquid processing nethaod

accor di rieprebelc withn the | pxesessing, predustr AR and) installed befween Bhavtinsiglatedne

si de of i.0 Isq.ﬁ{.ﬁ,’gg j i i i ibrating rod in said
vi brati oﬁ-ﬁiéétdnlo‘rﬁrl ng dap %ﬁghg%&@ﬁ%@%p@@ 'eIglst one of either said
first el ectRI6d@7neaiflet view shaiwing faroreterenees theosteucteraefithe Sufface thehtnoeritd

processi ng nethod .accordi. to claim 26, whereikn said vibrating.vanes are
Gt 1 zechiberaeed BsiBe Bk oviBbtidtesuPng, ppariily ° IV 4B Grdimplerbf SbERy
secqd edtieingOaispaRITaEE ot the Ansulatedttype 0 CEBS pidbesSiid @fodifes QRIT Bgd! theC| ai M
26, wherein said el eciaode s%gﬁfr_t v nﬁs_ installed on said yvibrating vane
si de of agtrrde mempergh areauy yolﬁlst@g dRp bukare Rotnstelled facng the sai d
vi brati oablsgﬂohtgtﬁgig%%%ﬁt%lgfe utilized as at |east one of either said
first electrode nmenber or said second el ectrode nmenber. 32. A liquid
processi ng K&t B8ds acwessdiendonal vigvaiofranethenrmbedimarief the Fodfacestreatment

i nsul ated Vi tion- sti J Af Us. ' | . Saj

i brati rapia Ryl Phe bt Ba RARALG Ml SEIEG) BEUR bR iR,
fir<5 el Ehisrembodimehtis usedifor ekamplerive ranodizt axidatibnoproasssinger Thei sheseritr at i ng
rod of sai econd vibration-stilli appar.at us i iz ai econd
cl ect r o heiBeRt msically egtivalent o Bk FREiRiroCRIC 2k 6 TBS SEadede,

wher ei N §ithth Sigpot iBansy/RNRY ad Gedtibdle 2hérBHeroBd SpiliddRkiEh o/bfthakhig rods
in said vibration-stirring apparatus, and nenbers installed on said

vi br at i neplaztyeassthedngilatedvabrationtstirang appanatas 16n Hegeven, dectrwletsippont! ti pl e

vibratin&]{o I i hhratian- St ki F AoHsis ot [ Ll t

| east one gfg%l ?ﬁtefl%gi ?}'?i ﬁgdlp(a{e%l g%é{%(@%#g%gr or g%ﬁdp}ségg%ﬂnﬁ %(S:F()?ode
ment3d , exadhple aheawmte bns-banortheselecrodel member 84 bomprisipgrthe shippart noesinsg as
said firgt.el ectrode nmenber ,are elegtrically connected to said wer,

Sappl y. | Shis T SHARAIE i AodR i TeRe DR SHERGIT CS S Tor sledos Weler 84
fincti onisHer exanié 8 thasiantlath Gebleiittrodeiediberr € el ectrically connected 25
to said power. suppl )i 338 A liquid processi ng nmet hod according to claim 33,

wher ei n saildGy 28 aadi [9&8 crose setional,agwa shewingdhe styetirg of the surfacest
| 1 i.d: . t t
S poar by e arbAfathg TRCOM theflaftd (e EIng dobartuiliér dEGrblaf! To]

(A) containing; a vibration generating neans, at |east one vibrating rod
for vibrating while linked to said vibration generating nmeans, and at | east
one vibrgtd g vane installed on said \ggorating rod; an el ectrode nenber
(B); and WE0155 57 a holder for maintaining a product for processing (O
to allow el ectrical conduction, wherein said vibrating vanes, said

el ectrode nenber (B) and said product for processing (C) are installed

o, - " v ~rN 2




5 36. A surface treatnent apparatus according to claim 35, wherein said

el ectrode nenber (B) or said product for processing (C) are installed to
face the tip of said vibrating vane. 37. A surface treatnent apparatus
according to claim35, wherein said el ectrode nenber (B) is nmade froma
porous plate piece, a web-shaped pi ece, a basket-shaped 10 piece or a

r od- shapaweptiern e Tig embodiménicis appdisablefor eppapkt tosproocersirigsby glectroformat nent

gener at | B hBan b 3pifekb BEnERIAGTAT ehiyhlet® Bl bRBhaiel SRIGOR withea 1o

sai d vi bitetinsulatehdbmitionestirriag appanduatnd Sldctradé mentherirbmatédien thaneght

installed.,on.said vibrating r a n electrical insulation ares,,

i nst al | Sd9BAL SReEssg e ?ﬂﬁ‘-ngrkﬂs%faiee\ﬂwawﬁge? awaYRr g ngt izt i on
genenat i HiFaRbodimedd. SAREGhiRipl& BRAAbARInibkdl IR cdppeP PR, eIY1If iR t he
section where said vibratj ng vanes are nounted on said vibrating rod; and a

hol der figsideneinthe eylingdrigab i web easecass shown (im) FiG 31 |apey uspd @sr theal

conduct i | R S 3y i ) .S 3| roduct for

pr ocessiéég %ﬁ%’a%ﬁmﬁ%ﬁ@%@ﬁ%ﬁ?#@ﬁ?&{%ﬂ& to maintain a
respect i ve Kjé&h 38fis 2Ccross stotiomdl Miewshewing the. stricturel df eaotheraintiodimantpeft at us
according to ¢l ai,m 38, erein sad oduct, for progcessing (C is installed
o Tace Dicstirfasd featmient HPhRmtn poipe e ook yibraieadthen ERaramsntiat us
accardi Nghet Sresériti iy @ftior, UM EmbOAIRidnt 118 Siséd fof ex@hfiflé FdslatiBE PRbcebtBhg. and

sai d el ectrode nenber isinstalled wwthin_said treatnent _tank to

B
nai nt ai nT@Sr%W@PPQ@Sé@%i%HYﬁEP same 98 the pmpadimant offiG. 35 dowevesitheg vane
and sai YTaTe 1 &SB! aedy t S
accordi gelgt 0 cf%e%ﬁgﬁ?de\%ner el nn@lgae%boe eg?'r%o(g{gﬂrfg%eér[{%§ is ﬁglge raoér% a
por ous pﬂc}]meéecp'mdemembweﬁfh shaped pi ece, a basket-shaped 30 piece or a
r od- shaped {pi,ece. 42. A.surface treatnment a t ordi.ng,to clgim 38,
wherein sailg tﬁﬁg‘ﬁ?pfﬁ“éfﬁhgw a&%%%n%e&%ﬁppmpgﬁf@i jsfFaI?‘f %n%ﬂ:’l ?‘?’ieﬂﬁfg' ar at us
(A )15 s B, rthé prodiict €@ HyYodessidlg MRl by tief suppest ineaddid/ dhnsctbd & thedddectAcaur f ace
treatment a raéﬁis%_accgr ding to claim 38, wherein on sal d.insulated WEQ155
58 Vi E'Féﬁfg‘il@% b prgcugh Sor progessg i usedhaspre elertzade. | Bydhes immarsiged to
sal d Vi i ik dnOthe! frocdisiiy BluiPid, S Shbid Batdiett Shpaid! 8P HR ©

said vibrating vanes are installed. 44. A's t “apparat us
accor di rembedinieatseazche ulilinediag sutfaen Teaiteerd apparatuy fordhe praduchist al | ed on

sai d vi bratknhg 0 I ~Sal I rh insul atjop area S,where
said vibr azlp{r%gp{/egg%tsﬂlavtre ga?lﬁlslggF?Jé]&.%a&&A&gﬁ rtbgglgqugt%h?d}?ﬁggﬁ' aa&f
acc@0di ngresentdheéntiohhovdver Binot iaditbdabahédeattbodlitapotst vanes are installed
on said vibrating.rad so.th aj.d el ectrode support vane positions
alternate ﬁ%@%ﬁ&’%@%ﬁl@k‘flﬂ%@&#&eﬁos; tions. ' 46. A surface treatnent
appar at us anEIN WiaB Gtdrilizel aisgtthe H‘dg\ﬁﬂ%éhthiéﬁt %Pf%ﬁa%ﬁs AbR2ipA 19 FEQI S4.

el ectrode support vanes is |larger than the surface area of said vibrating
vanes, ahee Prosessingcopgitions avese ag follews. support vanes protrude farther than
the tips Saidluyids o) hfitng Siparfnd i AGANL SATORNLABPLRY iflcitaRil! f ace

treat ment apparatus accor di ng erern a processing riqurd is
fill2sd i membenBH of FEAtImstdesenideddh FIGs 16 fnd #F16Gr #At nent 15 appar atus, said

vi brating.,vanes, saig el ectrode nemper ) _and.sajd product f rocessing
(O aren?‘#ﬁé?%‘éﬁ“’?‘ﬁ-@&"d’ &%@g@)ﬁggﬁi“ﬁ} %Yl%ﬁﬁt&o%ﬁ@q‘gqn@&rodeg is set
as sai d ibestingooenaTeCathbdd Bide Bnttaand. PAGGIS sideols Platinass iplirdgChnitheset as
said other electrode, and said vibrating vanes are nade to vibrate while
power i sttepHym Cécross one el ectrode nenber and ot her said el ectrode
menber by Aei po%?ér%uﬁg}fs{Wo S AGoltd quid. 48. A surface treatment method
according to cl7aim47, erein sald surface treatnment nmethod is

el edr od&m@'singm,ﬂtmﬁodi c xanwperesn, el ectropolishing, electro-degreasing,
pl ati ng fr I of ¢ | gt { S preprocess or postprocess using these
nmet hods%%gﬁ%%%%mgéﬁfpgg‘[@%@]% d accordi ng to claim48, wherein
s?i dt el eléﬁob@gél ; hﬁm tlil Uf.ipgailwph' iqassed gidveth, neliReh rﬁ?e degdseinsi 'b_ﬁcteritah(colon

el ectropol i ng, p i ng,.or preprocess. 0r postprocess usin ese

net hodspl?aé:']fi’éb f‘%ﬁ@ftgfe%aﬁpre?gchqqrﬁaqt vy Aeéﬁr B@P@%?O%fal@“bb%dhﬁéﬂamr e.
50. A sunbawen Bfﬁﬂﬁﬁé?é‘éfrﬁﬁk%ﬁﬁﬁ%@h@h&ﬁeﬂﬁaﬁk%dﬁtﬁiﬁedéﬁ%@'cBlog\QJagﬂlus

el ect x~of orm 30 plating I1s performed at an electrical current density of 20
Al dnm2 or nore. 51. A surface treatnment nethod according to claim47,
wherein said vibration generating nmeans vibrates at a fi equency of 10 to
500 Hz; wehgd vi brating vanes have an @7yplitude of vibration of 0.1 to 30
mllimeters and further are made to vibrate at a frequency of 200 to 12, 000
times per mnute. WEQ155 59 52. A surface treatnent nethod according to
said surface treatnent apparatus of claim38, wherein a processing liquid

v o o, o r o " o, . e




and said product for processing (C) are imrersed in said processing liquid,
5 said vibrating rod and said vibrating vane electrically connected to said
vibrating rod are set as one electrode, and further, said product for
processing (C) is set as the other electrode; and said vibrating vanes are
made to vibrate while power is conducted across one el ectrode and ot her

sai d el eperlggeofmiliay of said processing liquid; and product for pI’OCeSSI ng

C f t t di
f:l ai ImSS;t” erern (gaﬁlgg ‘%lect r Olsr‘?gr#é&e rd%céﬂgn@&”%? aé]gidw Cﬁ‘?&‘é
t r eat nenfagitatikny, mmuhaamslmmem&bﬂmggmalﬂé 124ereobtidedri | | i meters with

sai d vi b,gglt)li gg vane and sai d product for processing (C; and said el ectrode
menber ( utilized as the other electrode. 54. A surface treatnent

net hod acc@rféaRSingirké ai M 52, wher eilfvinBeolRbaRHuL perdRtep! €Ct r odeposi ti on,
anodi ¢ oxidation, erectropolishing, etrectTo-degreasing, ptating or

el ectrof orm ;ﬁramutgs or a preprocess or3%@§e§ﬁmesﬂﬂ¢sr ng these nethods. 55.

A surface treahiRiks Mt hod according t e?‘lmflilm&[ ein said
el ect rodeposition, anodic oxidation, e ect ro 5% ishin el ect xo- degr easi ng,

pl ating or al(]bn:m:mmsess or post process ustdléta@ed rret hods, or a preprocess

or pqstprogess of 2 .ectrof orm pl at erfor t an el ectrijcal
currént dens] gagre %b W % rpeesse xtypstadsigom
accor di ng lb@tiohai withi24theyRhfhents 8irk ﬁ!;%h{ﬂésofdf‘ ﬂbaéd:@ﬂlehﬁ pﬂ&éserwa% at an
el ectrical current density of 20 A/dn2 or nore. . A surface treat ment

net hod a@@%@ﬁﬂ@ﬂtbe&aﬂmtmm@nﬂmdﬂﬁemdbpdn generating means

Vi br at es afy %t{c vi brating vanes have 25 an

anpl i tude o? Vi Br aél on OI?J]S;} (aeé(gsq Paﬁ?hg) and further are made to

vi brate at @aﬁmeqleeﬂodepcﬁhﬁﬁmoaungzofbﬁﬁtomahne mm:s malaupafomﬁﬂlﬁﬁngotheA
A AL A A

ACA AL A Ar Ar. A Ar.Ar.A
L. Aq Op it tedA“"Ka‘[“ SHITIG, Pa‘l?rt“ﬁrdeﬂ Hr‘ I‘ﬁ:‘}ﬁﬁﬁ« ﬂAﬂﬁ AP AP TReL. Ar.
L.AA .. Ansﬂabé& N‘lbr‘éﬁnoﬁrwﬁﬂ N8gpfatus 16 for the surface treatment ap
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vibrating rod. A set of four electrode plates were positioned at nearly the same
distance as from the automotive part to the vibrating rod and electricity was conducted
to the electrode plates. Further, the immersion time was six minutes and the coating
thickness was 20 micrometers when the vibration stirring apparatus was driven and
electrodeposition coating performed.
15 Consequently the above shows that applying electricity to the vibrating rods
shortened the electrodeposition time by approximately one-fourth.
[Third embodiment] (electrodeposition coating)
The insulated vibration-stirring apparatus of the third embodiment does not use
electrode support vanes. The vibrating vane have a thickness of 0.5 millimeters, D; =
20 250 mm and Dz = 170 mm as shown in FIG. 12 and a tilt angle o, = 15 degrees as
shown in FIG. 11. A titanium lath web electrode plate (electrode member) with
platinum plating was inserted between all insulated vibration-stirring apparatus and
automotive part as described using FIG. 26. These electrode plates were anodes of
the same polarity utilizing vibrating rods and vibrating vanes of the vibration-stirring
25 apparatus. The gap between the tip of the vibrating vane and the lath web electrode
plate was 50 millimeters. The minimum distance between the lath web electrode plate
and automotive part was 100 millimeters. In other words, the positional relationship
of the insulated vibration-stirring apparatus, the lath web electrode plate and the

processed part was the same as shown in FIG. 28.

30 Electrodes having the same polarity can in this way be installed instead of using
electrode support vanes. Results obtained were similar to those of the second
embodiment.

[Fourth embodiment] (electrodeposition coating)
The fourth embodiment utilizes the same insulated vibration-stirring apparatus as
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10967& ( igittent, 0 HereSa0ius dlgctradspatiianT eoatingrofiths HoftaLi(g patHF

?32‘{%&% Sipigibon Jeperibel BT oM e tedSimvqangerytos, Fetrpdeprsitcn.

DEFFGG Q’B&h Eappathtus] @esckibed in FIG. 23. In a treatment tank maéie of iron, a

Gt +3 %ﬂ&ﬁ@r@f kndsced SlomdBlB a0 ey nsiad b sibangl oment) Weter
L T T

NOP) p@wg\@@mon coainng adjusted to a non-volatile porlnon of 10 percent was also

added. The automotive part used as the anode was hung from the suspension

conveyor. The treatment tank constituted the anode (positive electrode) and the

insulated vibration-stirring apparatus served as the cathode (negative electrode).

10 The gap between the tip of the vibrating vanes of the insulated vibration-stirring

apparatus serving as the cathode and the automotive part serving as the anode was

set at 100 millimeters. A lath web electrode plate (See FIG. 26; thickness 3.0

millimeters, web portion thickness 1.5 millimeters, one mesh opening angle length of

10 millimeters, and other angle length of 20 millimeters) of titanium was installed on

15 the side opposite the automotive part of the insulated vibration-stirring apparatus.

The gap between the rear end of the vibrating vane of the insulated vibration-stirring

apparatus and the lath web electrode plate was 50 millimeters (In other words, a

distance of 50 millimeters between the lath web electrode plate and edge of side

opposite the tip of the vibrating vane facing the automotive part.). The gap between

20  thelath web electrode plate and treatment tank was set at 100 millimeters.

The vibration motors of the insulated vibration-stirring apparatus were driven at

45 Hertz by an inverter. The vibrating vanes had an amplitude (vibration width) of 2

millimeters and were made to vibrate at a frequency of 1,800 times per minute. A

direct current voltage of 200 volts was applied across the cathode and anode (positive

25  and negative electrodes) by the power supply and electrodeposition coating performed
at room temperature. Electrodeposit coating was performed at an electrical current
density of 10 A/dm? applied in the first stage for one minute, and an electrical current
density of 15 A/dm2 applied in the second stage for one minute. When the product
with the electrodeposited coating obtained in this way was sintered at 160°C after

30 washing, an electrodeposit coating 30 micrometers thick and superior resistance to
rust was obtained.

[Fifth embodiment] (electrodeposition coating)
The installation of the fourth embodiment had the configuration of automotive part
- insulated vibration-stirring apparatus - titanium lath web electrode plate -
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millimeters. The gap between the vibrating vane rear end and electrodeposition

tank is 100 millimeters.

Though the processing results from this embodiment were somewhat inferior to

those of the fourth embodiment, the results were largely satisfactory.
10 [Sixth embodiment] (electrodeposition coating)

The insulated vibration-stirring apparatus shown in FIG. 14 was utilized. The
small part serving as the product for processing was placed in a narrow rotating
basket (plastic barrel). The narrow rotating basket periphery was installed facing the
vibrating vane. The gap between the vibrating vane and rotating basket was 100

15  millimeters. The vibrating vane was of stainless steel and had a thickness of 0.5
millimeters and a D1 = 250 mm and Ds = 170 millimeters as shown in FIG. 12,

A liquid electrodeposition paint material including alkyd resin water-soluble
plastic emulsion, pigment paste, water and other materials is filled into the tank.
The product for processing in the interior of the rotating basket is the cathode

20  (negative electrode) and the vibrating vane is the anode (positive electrode) and cation
electrodeposition painting/coating is performed. The electrical current density in this
processing was 15 A/dm?2,

Speedy and uniform electrodeposition coating/painting of the small part without
flaws can in this way be achieved.

25 [Seventh embodiment] (electrodeposition coating)

In this embodiment, the following processes (1) through (4) were performed as
preprocessing on a one meter square steel plate
(1) Degreasing: Using the vibration-stirring apparatus (vibration motor with frequency
of 40 Hertz), degreasing processing was performed for two minutes at 50 to 60°C using

30 aweak alkali degreasing fluid.
(2) Washing: Using the vibration-stirring apparatus (vibration motor with frequency of
40 Hertz) processing was performed with water for two minutes at 40 to 50°C.
(3) Distilled water washing: Processing was performed for two minutes with deionized

water at room temperature and a resistance of 5 x 105 ohms or more.
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Type and installation of vibration-stirring apparatus:
(a) A 150 watt x 200 volt (three-phase) insulated vibration-stirring apparatus
10  (vibrating vane [titanium with platinum coating)] and electrode support vane
[titanium with platinum coating)] and processing product were installed as shown in
FIG. 25. The distance from the tip of the electrode support vane to the steel plate
serving as the processing product was 100 millimeters. The processing product was
the cathode (negative electrode) and the vibrating vanes and electrode support vanes
15 of the insulated vibration-stirring apparatus were the anode (positive electrode).
Using a rectifier device, 150 volts was applied and the electrical current density was 30
A/dm?,
(b) Here, a titanium lath web electrode plate (of FIG. 26) with platinum
plating was installed between the insulated vibration-stirring apparatus of (a) and
20  processing product as shown in FIG. 25. The gap between the steel plate comprising
the processing product and the lath web electrode plate was 100 millimeters. The gap
between the lath web electrode plate and tip of the electrode support vane of the
insulated vibration-stirring apparatus was 50 millimeters. The processing product
was the cathode (negative electrode) and the lath web electrode plate and vibrating
25 vanes and electrode support vanes were the anode (positive electrode). Using a
rectifier device, 150 volts was applied and the electrical current density was 30 A/dm?2.
(c) This configuration is for comparison purposes. The processing product and
electrode member and vibration-stirring apparatus were installed as shown in FIG.
27. In this installation, the steel plate comprising the processing product and the
30 electrode member were facing each other but the vibrating vanes of the
vibration-stirring apparatus were installed at a right angle to them, regardless of how
the processing product and electrode member were facing. In the conventional type
stirring apparatus, only the efficient agitation (mixing) was the number one priority.
No thought was given to placing the vibrating vanes close to the processing product or
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5 the fluid. Unlike the installations of (a) and (b) however, in this installation there is
no need for a metal web-shaped electrode member. Also, the vibration-stirring
apparatus need not be an insulated type. Here, the gap between the processing
product and electrode member was 400 millimeters. The vibrating vane was
stainless steel, the thickness was 0.4 millimeters and D; = 180 mm and D: = 50
10 millimeters as shown in FIG. 12 (length shown by first peak in FIG. 4). The
processing product was the cathode (negative electrode) and the electrode member
was the anode (positive electrode). The electrical current density was 3 A/dm?2.
Electrodeposition painting/coating was performed at a temperature of 30°C in all of
the above systems (a), (b) and (c). Results obtained from electrodeposition of these

15 sample plates are shown in Table 2. The vibration-stirring apparatus was used both

the preprocessing and postprocessing for the electrodeposition painting/coating.

Table 2
(a) ®) (©

Coating time (min.) 1 1 3
Electrodeposited film

25+ 1 25+1 25+3
thickness (um)
Appearance Satisfactory Satisfactory Satisfactory A few gas holes

OK after 200 OK after 200 Rust occurred

Salt-water spray test

hours hours after 96 hours

. No abnormalities No abnormalities Rust occurred
Durability test
after 700 hours after 700 hours after 96 hours

Remarks)

Salt-water spray test: JIS-K-5400 Cut off a sample test piece, seal the periphery, make
20 an X cut mark. '
Durability test (with Weatherow meter): JIS-K-5400 Cut off a sample test piece and
seal the periphery.
[Eighth embodiment] (anodic oxidation)
Anodic oxidation generally has the problem that the time required is too long

25  compared to the pre and postprocesses.
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10

15

20

below.
Vibration motor:200 volts (3-phase) x 150 watts,

vibration frequency: 50 Hertz
Vibrating vane: Six vanes made of titanium, the thickness was 0.4 millimeters and Dy
= 180 mm and Dy = 150 millimeters as shown in FIG. 12 (length shown by second
peak in FIG. 4).
Electrode support vane: Five vanes made of titanium.

An aluminum piece (#2017) with dimensions of 100 x 100 x 2 mm was utilized as
the processing product. The processing liquid was adjusted using sulfur as the
chemical (200 grams per liter) and general-purpose alamite [embodiment 7-1] and
hard alamite [embodiment 7-2] were formed.

As comparison samples, general-purpose alamite and hard alamite were formed
in layout of FIG. 27 using a conventional type vibration-stirring apparatus that was
not the insulated type.

The anodic oxidation processing conditions and results obtained are shown in
Table 3 and Table 4.

Table 3

Embodiment 7-1 Comparison sample
Voltage [V] 19 19
Temperature [°C] 21 21
Electrical current density [A/dm?] 30 4
Processing time [min.] 3 30
Film thickness [um] 24 27
Hardness [HV] 350 250
Appearance No microporosity Slight microporosity
Anti-rust test [h] 86 48
Luster Satisfactory Deterioration
Remarks)

Film thickness test: JIS-H-8680 Eddy current measurement
Hardness pass/fail: JIS-H-8882 Vickers hardness meter (HV)
Anti-rust test: Alamite JIS-K-5400

Salt-water spray test (white rust)
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u& ()-wozX9.9 Embodiment 7-2 Comparison sample
Voltage [V] 21 21
Temperature [°C] 5
Electrical current density [A/dm?] 30
Processing time [min.] 3 20
Film thickness [m] 24 22
Hardness [HV] 820 400
Appeai‘ance No microporosity Slight microporosity
Anti-rust test [h] 2000 1200
Luster Satisfactory Deterioration
5 Remarks)

Film thickness test: JIS-H-8680 Eddy current measurement
Hardness pass/fail: JIS-H-8882 Vickers hardness meter (HV)
Anti-rust test: Alamite JIS-K-5400
Salt-water spray test (white rust)

10 Hardness alamite: JIS-H-8681
Corrosion durability: CASS test

[Ninth embodiment] (anodic oxidation)
This embodiment uses the apparatus of FIG. 28. An aluminum plate (#2017)
15  with dimensions of 100 x 100 x 2 mm is used as the metal (product for processing)
piece for anodic oxidation. Titanium lath web electrode plates were installed on both
sides of the metal plate facing each other. Insulated vibration-stirring apparatus
were also installed on both sides facing each other. The six vibrating vanes made of
titanium, have a thickness of 0.4 millimeters and a D; = 180 mm and D2 = 50
20  millimeters as shown in FIG. 12 (length shown by first peak in FIG. 4). The gap
between the titanium lath web electrode plate and the vibrating vane was 50
millimeters. The gap between the titanium lath web electrode plate and the
aluminum plate was 100 millimeters.
Electrical power was not supplied via the insulated vibration-stirring apparatus.
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Temperature: 21°C
Processing time: 3 minutes
Film thickness: 16 ym
15  (Second results) Hard alamite
Voltage: 21 volts
Electrical current density: 20 A/dm2
Temperature: 5°C
Processing time: 3 minutes
20 Film thickness: 16 ym

fTenth embodiment] (anodic oxidation)

Processing in this embodiment was performed the same as in the ninth
embodiment except that power was supplied via an insulated vibration-stirring
apparatus. The number of vibration/frequency of the vibration vanes was 1800 times

25  per minute and the electrical current density was 30 A/dm2.

Results obtained were the largely the same as in the ninth embodiment.

[Eleventh embodiment] (anodic oxidation of magnesium)

A piece of magnesium alloy AZ91D was utilized as the piece for anodic oxidation
(processing product). Processes comprising: preprocessing/alkali immersion

30 washing/washing (alkali anode electrolysis cleaning/washing) acid washing
(neutralizing)’ washing/acid processing/washing/anode processing/ washing/dry were
performed to obtain the product.

The processing liquid for the acid processing was 85 percent phosphoric acid at 50
grams per liter. The usage temperature was 21°C. The composition of the
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sodium phosphate 50 grams per hter

aluminum hydroxide 50 grams per liter
5 Anodic oxidation was performed using the apparatus as the eighth embodiment
shown in FIG. 21 and FIG. 22.
A material for anodic oxidation the same as the eleventh embodiment was used as

the comparison sample and anodic oxidation performed by spark discharge of 250

volts.
10 Anodic oxidation processing conditions and results obtained are shown in Table 5.

Embodiment 11 Comparison sample

Voltage [V] 100 250

Electrical current density [A/dm?] 20 2

Processing time [min.] 3 30

Film thickness [Lum] 25 25

Hardness [HV] 450 350

Appearance No microporosity Much microporosity

Anti-rust test No abnormalities Corrosion appeared
after 150 hours after 100 hours

Remarks)

Hardness pass/fail: JIS-H-8882 Vickers hardness meter (HV)
Appearance:  Surface was visually inspected by microscope under 500x
magnification.
15  Anti-rusttest: JIS-K-5400 Salt-water spray exposure test.
[Twelfth embodiment] (anodic oxidation of magnesium)
The composition of anodic oxidation processing liquid was as follows.
potassium hydroxide = 165 grams per liter
potassium fluoride 35 grams per liter
20 sodium phosphate 35 grams per liter
aluminum hydroxide 35 grams per liter
potassium permanganate: 20 grams per liter
The processing was performed the same as the eleventh embodiment except for
the above processing liquid. Results obtained were the same as the eleventh
25  embodiment.
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= 250 mm and D3 = 55 millimeters as shown in FIG. 12 (length shown by first peak in
FIG. 4). A large number of nickel balls with a diameter of 25 millimeters were filled
into the titanium web case of the electrode member. The distance between the
10  vibrating vanes and titanium web case was 50 millimeters. The distance between the
titanium web case and processing product was 100 millimeters. The vibration motor
was driven at 50 Hertz, at a vibrating vane amplitude of 2 millimeters and was
vibrated at a speed/frequency of 3,100 times per minute.
A nickel sulfamate bathe was used as the processing liquid and electroforming
15  performed according to the following points.
(1) Composition of nickel sulfamate bath
Nickel sulfamate crystals 600 grams per liter
Nickel chloride 5 grams per liter
Boric acid 40 grams per liter
20 Stress adjuster solution (naphthalin trisulfone soda) 0.5 to 3 milliliters per
liter
Pit inhibitor solution  (sodium lauryl sulfate) 2 to 3 milliliters per liter.
(2) Processing temperature 50°C
(3) Processing time 30 minutes
25  (4) Electrical current density 60 A/dm?2
(5) Voltage 17 volts
6)pH 45
Electroform plating utilizing an apparatus as described in FIG. 27 and comprising
an equivalent vibration-stirring apparatus except without insulation was performed
30 for purposes of comparison.
Processing conditions and the results obtained are shown in Table 6 below.
Table 6
Thirteenth embodiment Comparison sample
Processing time [min.] 30 60
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[Fourteenth embodiment] (plating)

5 In this embodiment, copper plating (in particular, plating of 50 um through holes)
was performed on 100 x 100 x 1.5 millimeter epoxy plastic printed circuit boards
(processed product) that were subjected to preprocessing and electrical conduction
processing using the plating apparatus described in FIG. 32.

The insulated vibration-stirring apparatus contained a 200 volts (three-phase)

10  vibration motor x 150 watts. The five vibrating vanes made of titanium, having a
thickness of 0.4 millimeters and a D; = 180 mm and Dz = 50 millimeters as shown in
FIG. 12 (length shown by first peak in FIG. 4). Four sets of eight copper-phosphorus
balls arrayed vertically and set facing the side were set inside the 250 mm x 30 mm
diameter titanium web case of the electrode member. The distance between the

15  vibrating vanes and titanium web case was 50 millimeters. The distance between the
titanium web case and processed product was 50 millimeters.

The vibration motor was driven at 50 Hertz, at a vibrating vane amplitude/width
of 2 millimeters and at a speed/frequency of 3000 times per minute. The plating was
performed as described below in the plating tank (725 x 400 x 450 mm).

20 (1) Composition of plating liquid
Sulfuricacid 190 grams per liter
Copper sulfate pentahydrate 70 grams per liter
Additive (brightener) 5 milliliters per liter

(2) Processing conditions
25 Plating bath fluid temperature 25°C
Electrical current density 30 A/dm?

Processing time 5 minutes
Plating utilizing an apparatus as described in FIG. 27 and comprising an
equivalent vibration-stirring apparatus except without insulation was performed for
30  purposes of comparison.
Processing conditions and the results obtained are shown in Table 7 below.
Table 7
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Film thickness test: JIS-H-8680 Eddy current measurement
Hardness pass/fail: JIS-H-8882 Vickers hardness meter (HV)
[Fifteenth embodiment] (plating)
5 Copper plating of the printed circuit board was performed using the apparatus
(However, the polarity is different from the apparatus shown in FIG. 21.) described in
FIG. 21. The insulated vibration-stirring apparatus was the same as the apparatus
of the fourteenth embodiment except that it contains electrode support vanes. The
dimensions of the electrode support vanes corresponding to D of FIG. 12 are the same
10  but the dimensions corresponding to D2 are twice the size of the vibrating vanes. The

electrode support vanes were comprised of five vanes.

In all other respects the processing was the same as the fourteenth embodiment.
The plating liquid was supplemented as needed.
The plating speed and the finished state was largely the same as the fourteenth
15 embodiment. However the plating for the through-holes was superior to the
fourteenth embodiment.
[Sixteenth embodiment] (plating)
In this embodiment, processing was performed using a 5 percent pulse power
supply with a frequency of 1 kHz and 8 volts of direct current. The plating of the 20
20 pm through-holes was one step better looking in appearance than the first
embodiment. The plating was also uniform and can be applied stably over a long
period of time.

The invention configured as described above renders the following effects.
25 (1) Installing an insulated area on the vibrating rod of the vibration-stirring
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treatment processing of the product by conducting electricity, electrical shorts do not
occur even when the distance between the product for processing and an electrode of
15  opposite polarity is short and electrical current made to flow. Furthermore, bubbles are
not emitted from the product for processing or the electrode so the effect is rendered
that processing is performed stably and at high speed compared to the conventional

art and the efficiency of the surface treatment processing is enormously improved.
For example during plating, the electrical current density in the conventional art of 3

20  A/dm?can be increased to 20 to 30 A/dm? in the present invention; an electrical current
density of 30 A/dm? during electroform plating in the conventional art can be increased
to 60 dm? in the present invention; and an electrical current density during anodic
oxidation in the conventional art of 3 A/dm?2can be increased to an 30 A/dm? in the
present invention so the effect is rendered that each process is improved.

25 (5) In particular, when electrode support vanes were added and utilized as
electrodes with a polarity opposite that of the product for processing, the tip of the
electrode support vane could be installed even closer to the product for processing to
render the effect that a larger electrical current density could be used in the
processing.

30 (6) The present invention renders the effect that the surface obtained from surface
treatment has excellent characteristics. In particular, the film that is formed has a
uniform thickness and excellent film quality characteristics.

(7) When the present invention is utilized for plating, the plating can be performed
in a short time compared to conventional methods. Furthermore, the effect is
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YNC80 !'! (9) When the present invention is utilized for anodic oxidizing of light metals such

as aluminum or magnesium, the effect is rendered that processing time is greatly

reduced and productivity is drastically improved. Further, along with enormously
10. improving the hardness of the film, a high quality product with no microporosity can
simultaneously be obtained.
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5  generating means, and
at least one vibrating vane installed on said vibrating rod installed on a link section
linking said vibrating rod with said vibrating generating means, or on a section nearer
the linking (connection) than the section where said vibrating vane is installed on said
vibrating rod.
10 2. An insulated vibration-stirring apparatus according to claim 1, wherein said
insulation area is a material comprised mainly of plastic and/or rubber.
3. An insulated vibration-stirring apparatus according to claim 1, wherein said
insulation area is an electrical insulation area, and an electrical line is connected to
said vibrating rod on the side of said electrical insulation area where said vibrating
15 vanes are installed.
4. An insulated vibration-stirring apparatus according to claim 3, comprising a
power supply connected to said electrical line.
5. An insulated vibration-stirring apparatus according to claim 3, wherein an
electrode member electrically connected to said electrical line by way of said vibrating
20  rod, is installed on said vibrating rod on the side of the electrical insulation area where
said vibrating vanes are installed.
6. An insulated vibration-stirring apparatus according to claim 5, wherein at least
one vane of said vibrating vane functions as said electrode member.
7. An insulated vibration-stirring apparatus according to claim 3, wherein electrode
25  support vanes electrically connected to said electrical line by way of said vibrating rod,
are installed on said vibrating rod on the side of said electrical insulation area where
said vibrating vanes are installed.
8.  An insulated vibration-stirring apparatus according to claim 7, wherein said
electrode support vanes are installed on said vibrating rod so that said electrode
30  support vane positions alternate with said vibrating vane positions.
9. An insulated vibration-stirring apparatus according to claim 7, wherein the
surface area of said electrode support vanes is larger than the surface area of said
vibrating vanes, and the tips of said electrode support vanes protrude farther than the
tips of said vibrating vanes.
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"10% $ &élQ:ti'égﬂe mje%& é%d( )i_sleg(')'ngd electrode member forming a pair of said electrode
members are respectively connected to multiple said vibrating rods, and said first
electrode member is electrically connected with said electrical line by way of at least
5 one of said multiple vibrating rods, and said second electrode member is electrically
connected with said electrical line by way of at least one other of said multiple
vibrating rods.
11. An insulated vibration-stirring apparatus according to claim 10, wherein the gap
between said first electrode member and said second electrode member is maintained

10  at 20 to 400 millimeters.

12. An insulated vibration-stirring apparatus according to claim 10, wherein said
vibrating vanes are installed on said multiple vibrating rods, and at least a portion of
said vibrating vanes function as said first electrode member or as said second electrode
member.

15 13. An insulated vibration-stirring apparatus according to claim 10, wherein each of
the multiple vibrating vanes are installed on the multiple vibrating rods, and a portion
of the multiple vibrating vanes function as said first electrode member and, another
portion of the multiple vibrating vanes function as said second electrode member.

14. An insulated vibration-stirring apparatus according to claim 10, wherein said

20  electrode support vanes are installed on the multiple vibrating rods on the side of the
electrical insulation area where said vibrating vanes are installed, and said electrode
support vanes function as a said first electrode member or a said second electrode
member.

15. An insulated vibration-stirring apparatus according to claim 10, wherein the

25 multiple electrode support vanes are installed on the multiple vibrating rods on the
side of said electrical insulation area where said vibrating vanes are installed, and a
portion of said electrode support vanes function as said first electrode member and,
another portion of the multiple electrode support vanes function as said second
electrode member.

30 16. An insulated vibration-stirring apparatus according to claim 1, wherein said
insulation region is a heat insulation region, and a heat exchange medium injector
section and a heat exchange extraction section are installed on the side of said heat
insulation area where said vibrating vanes are installed on said vibrating rod.

17. A liquid treatment apparatus comprising: an insulated vibration-stirring
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apparatus containing: a vibration generating means and, at least one vibrating rod for
vibrating while linked to said vibration generating means, and at least one vibrating
vane installed on said vibrating rod, and an electrical insulation area installed on a
link section linking said vibrating rod with said vibrating generating means, or
5 installed nearer said linking (connection) than where said vibrating vane is installed
on said vibrating rod;
and further comprising a treatment tank for holding said processing liquid, and
a first electrode member and a second electrode member forming a pair, and
a power supply for applying direct current, alternating current or pulsed voltages

10  across said first electrode member and said second electrode member.

18.  Aliquid treatment apparatus according to claim 17, for maintaining a gap of 20
to 400 millimeters between said first electrode member and said second electrode
member.

19.  Aliquid treatment apparatus according to claim 17, wherein an electrical line is

15  electrically connected to the side of said electrical insulation area where said vibrating
vanes are installed on said vibrating rod, and said first electrode member or said
second electrode member are installed on said side of said electrical insulation area
where said vibrating vanes are installed on said vibrating rod, and further are
electrically connected to the power supply by way of said vibrating rod and said

20  electrical line.

20. A liquid treatment apparatus according to claim 19, wherein said vibrating
vanes are electrically connected with said power supply by way of said vibrating rod
and said electrical line, and function as said first electrode member or as said second
electrode member.

25 21. A liquid treatment apparatus according to claim 19, wherein said electrode
support vanes electrically connected with said power supply by way of said vibrating
rod and said electrical line are installed on the side of said electrical insulation area
where said vibrating vanes are mounted on said vibrating rod, and function as said
first electrode member or as said second electrode member.

30 22 Aliquid treatment apparatus according to claim 19, comprising two insulated
vibration-stirring apparatus; and said power supply applies a voltage across a said’
first electrode member of one insulated vibration-stirring apparatus, and a second
electrode member of the other insulated vibration-stirring apparatus.

23. A liquid treatment apparatus according to claim 19, wherein said vibrating
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rods, and said first electrode member is electrically connected with said power supply
by way of at least one of said multiple vibrating rods and said electrical line
5 connected to said vibrating rods, and said second electrode member is electrically
connected with said power supply by way of at least one of the other said multiple
vibrating rods and said electrical line connected to said vibrating rods.
24. Aliquid treatment apparatus according to claim 23, wherein at least one of said
multiple vibrating rods and said vibrating vanes electrically connected with said power
10  supply by way of an electrical line connecting to said vibrating rod functions as said
first electrode member, and/or at least one of the other multiple vibrating rods and said
vibrating vanes electrically connected with said power supply by way of an electrical
line connecting to said vibrating rod, functions as said second electrode member.
25. A liquid treatment apparatus according to claim 28, wherein electrode support
15 vanes are installed on said multiple vibrating rods on the side of said electrical
insulation area where said vibrating vanes are installed, and at least one of said
multiple vibrating rods and said electrode support vanes electrically connected with
said power supply by way of an electrical line connecting to said vibrating rod,
functions as said first electrode member, and/or at least one of the other multiple
20  vibrating rods and said electrode support vanes electrically connected with said power
supply by way of an electrical line connecting to said vibrating rod, functions as said
second electrode member.
26. A liquid processing method, wherein a processing liquid is filled into said
treatment tank of a liquid treatment apparatus according to claim 17, said vibrating
25 vanes are immersed in said processing liquid, and said vibrating vanes are made to
vibrate while power is conducted across said first electrode member and said second
electrode member by way of said processing liquid.
27. A liquid processing method according to claim 26, wherein a gap of 20 to 400
millimeters is maintained between said first electrode member and said second
30 electrode member.
28. A liquid processing method according to claim 26, wherein said vibration
generating means vibrates at a frequency of 10 to 500 Hz; said vibrating vanes have
an amplitude of vibration of 0.1 to 30 millimeters and further are made to vibrate at a
frequency of 200 to 12,000 times per minute.
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33.  Aliquid processing method according to claim 26, wherein said vibrating vanes
are installed on multiple said vibrating rods in said vibration-stirring apparatus, and
members installed on said vibrating vane side of said electrical insulation region on

20  the multiple vibrating rods in said vibration-stirring apparatus are utilized as at least
one of either said first electrode member or said second electrode member, and at least
one among said multiple vibrating rods functioning as said first electrode member are

~ electrically connected to said power supply, and at least one among the other multiple

vibrating rods functioning as said second electrode member are electrically connected

25  to said power supply.
34. Aliquid proceésing method according to claim 33, wherein said vibrating vanes
are utilized as at least one of said first electrode member and said second electrode
member.
35. A surface treatment apparatus comprising:

30 atreatment tank;
a vibration-stirring apparatus (A) containing; a vibration generating means, at least
one vibrating rod for vibrating while linked to said vibration generating means, and at
least one vibrating vane installed on said vibrating rod;
an electrode member (B); and
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member (B) is made from a porous plate piece, a web-shaped piece, a basket-shaped
10  piece or a rod-shaped piece.
38. A surface treatment apparatus comprising:
a treatment fank;
a vibration-stirring apparatus (A’) containing; a vibration generating means, at least
one vibrating rod for vibrating while linked to said vibration generating means, and at
15 least one vibrating vane installed on said vibrating rod, and an electrical insulation
area installed on a link section linking said vibrating rod and said vibration generating
means or on a section nearer the linking (connection) than the section where said
vibrating vanes are mounted on said vibrating rod; and a holder for maintaining a
product for processing (C) to allow electrical conduction,
20  wherein said vibrating vanes, and said product for processing (C) are installed within
said treatment tank to maintain a respective gap of 20 to 400 millimeters.
39. A surface treatment apparatus according to claim 38, wherein said product for
processing (C) is installed to face the tip of said vibrating vane.
40. A surface treatment apparatus according to claim 38, further comprising an
25  electrode member (B), and said electrode member (B) is installed within said
treatment tank to maintain a respective gap of 20 to 400 millimeters with said
vibrating vane and said product for processing (C).
41. A surface treatment apparatus according to claim 40, wherein said electrode
member (B) is made from a porous plate piece, a web-shaped piece, a basket-shaped
30 piece or a rod-shaped piece.
42. A surface treatment apparatus according to claim 38, wherein said insulation
area of said insulated vibration-stirring apparatus (A’) is a material comprised mainly
of plastic and/or rubber.
43. A surface treatment apparatus according to claim 38, wherein on said insulated
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94 0B YR’ 45.." A syriageofpentment apparatus according to claim 44, wherein said electrode
support vanes are installed on said vibrating rod so that said electrode support vane
positions alternate with said vibrating vane positions.

"46. A surface treatment apparatus according to claim 44, wherein the surface area
10  of said electrode support vanes is larger than the surface area of said vibrating vanes,
and the tips of said electrode support vanes protrude farther than the tips said
vibrating vanes.
47.  Asurface treatment method of a surface treatment apparatus according to claim
35, wherein a processing liquid is filled into said treatment tank of a surface treatment
15 apparatus, said vibrating vanes, said electrode member (B) and said product for
processing (C) are immersed in said processing liquid, and one electrode member is set
as said electrode member (B), and said product for processing (C) is set as said other
electrode, and said vibrating vanes are made to vibrate while power is conducted
across one electrode member and other said electrode member by way of said
20  processing liquid.
48. A surface treatment method according to claim 47, wherein said surface
treatment method is electrodeposition, anodic oxidation, electropolishing,
electro-degreasing, plating or electroform plating or is preprocess or postprocess using
these methods. |
25 49, A surface treatment method according to claim 48, wherein said
electrodeposition, anodic oxidation, electro-degreasing, electropolishing, plating or a
preprocess or postprocess using these methods is performed at an electrical current
density of 10 A/dm? or more.
50. A surface treatment method according to claim 48, wherein said electroform
30 plating is performed at an electrical current density of 20 A/dm2 or more.
51. A surface treatment method according to claim 47, wherein said vibration
generating means vibrates at a frequency of 10 to 500 Hz; said vibrating vanes have
an amplitude of vibration of 0.1 to 30 millimeters and further are made to vibrate at a
frequency of 200 to 12,000 times per minute.
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" #U9R (53 +, A sOiface Trebbent T@HBDB according to claim 52, wherein said electrode
member (B) is installed within said treatment tank to maintain a respective gap of 20
to 400 millimeters with said vibrating vane and said product for processing (C); and
said electrode member (B) is utilized as the other electrode.
54. A surface treatment method according to claim 52, wherein the method is
15  electrodeposition, anodic oxidation, electropolishing, electro-degreasing, plating or
electroform plating or a preprocess or postprocess using these methods.
55. A surface treatment method according to claim 54, wherein said
electrodeposition, anodic oxidation, electropolishing, electro-degreasing, plating or a
preprocess or postprocess using these methods, or a preprocess or postprocess of
20  electroform plating is performed at an electrical current density of 10 A/dm? or more.
56. A surface treatment method according to claim 54, wherein said electroform
plating is performed at an electrical current density of 20 A/dm2 or more.
57. A surface treatment method according to claim 52, wherein said vibration
generating means vibrates at a frequency of 10 to 500 Hz; said vibrating vanes have
25  an amplitude of vibration of 0.1 to 30 millimeters and further are made to vibrate at a
frequency of 200 to 12,000 times per minute.

WE0155 60



