An apparatus for washing a workpi ece Field of the invention The present
invention relates to an apparatus and a nethod for washi ng a workpi ece
particul avbypom/me®sa or substrate disk in a submerged ceadiMYymny/er0aET
streans of a washing |iquid. Backgrouqd of the invention Hard di sk drives
for conputer nmenory are mass produced 't hrough aut omat ed nmanufacturi ng
processes. There are var{Badpartus prgxasing SPIEEY in the production of a
hard di sk drive. During these unit processes, residue chemcals, snall
particles and contam nants which are attached to the surface of a di sk need
to be renfidd.of theimfentien an aspect of this autonmated manufacturing process
is washing a disk one or nore tinmes during the manufacturing process. There
are several processing steps that nany automated di sk washi ng nmachi nes have
i N commoN.ThERResehf BleritfondelaRBdh BYapPRaites MIE! RchRWASheLhHiSKeoBlkche readily
| oaded into the disk washing machine. The second is a washing Station where
t he di sks Parteulgalytaeredip onsebstiealitkrig assbumeigsd condition hndey sireanss ¢fimsi ng ar ea
where the d] %ﬁ?liaqifdri nsed. The fourth is a drying station where the disks
are dried. €Se conventional washi ng machi nes have certain shortcom ngs
and problens. One of themis that the workpiece is being transferred
directly froma washing . station into a rinsing area. In this situation,

cont am nattaskgrowng olghe inyeagiopn t he washing station or during transit are
direcfdy brought into the rinsing area when the workpiece is noved and
soaked in the rinsing tank with the cleansing solution. Furthernore, the
use of noddard disk doives &irapinpntef orenwars Aiengasa pdoduiced thnopghsaukavedtéd ci ent as it

i ncreases _t he .nunber of co ﬁnents and al.so the size of .the ‘apparatus.

Furt her, tBHECLHING Propessssy{ RETE AR YALIoHS URIh BIOCSSEEINRIVER 1t Yoy es

cont am napk&duR¥ioh bf AHhatdiflodrdeMDukRE @S it BroebRad)irfdddcamkmdald) ul trasonic
waves. However, theultrasonic waves acting on each workpiece is usually not
uni f or m arsthallpertégles and contaminants which are attached to the surface of a disk need to

15  beremoved. Therefore, an aspect of this automated manufacturing process is

washing a disk one or more times during the manufacturing process.

There are several processing steps that many automated disk washing machines

have in common. The first is a loading means where unwashed disks may be readily
20 loaded into the disk washing machine. The second is a washing station where the

disks are washed with a cleaning solution. The third is a rinsing area where the

disks are rinsed. The fourth is a drying station where the disks are dried.

These conventional washing machines have certain shortcomings and problems.

25 One of them is that the workpiece is being transferred directly from a washing
station into a rinsing area. In this situation, contaminations that occurred in the
washing station or during transit are directly brought into the rinsing area when the
workpiece is moved and soaked in the rinsing tank with the cleansing solution.
Furthermore, the use of more than one station for washing and rinsing is inefficient

30  asitincreases the number of components and also the size of the apparatus.

Further, there are ultrasonic cleansing apparatus which removes contaminants by

irradiating a workpiece in a cleaning tank with ultrasonic waves. However, the



contam nants cannot be effectively or consistently renoved in sonme cases.
Besi des, various running water type washing machi nes have been known in the
art and tweneiloansvsa nunber of patent docunents that di secoseyzugboonechi nes,
for exanples, |aid-open Japanese Util gty Model specification S61-130389,

| ai d- open i]apan_ese patent specjificati 6n S64-63086 and the United States

Pat ent Appltasaif SrRVRbactmgageagk workpigee ipAIY notaErions aardegreSed in t he

United St @SM&B&W& 2 ﬁga%%pcoxﬁgis%ﬁay ?ééoﬁ:tdtiﬁg&‘lg‘éasteg create a

| am nar flow wthi essel via the use a pressurised liquid
feed section, multiple regular plates and a high resistance nmenbrane
positioned at the.fl ow passa is.invention |s

e. The structyre of t
conpl i cat §SI4RY VB ‘6‘5‘1’%@ tiﬁﬁ’ee‘ggsﬁmgstﬂﬁ%ﬂrfed%ia epﬁ‘fé‘dmg@@tlpgi? 4hd the high
resi stancand ek @88 e 35 palehtiBcRh Oy flat @BcI6RSHRh nihinBgrBPre, this
invention requires a |onger washing vessel for liquid to streameffectively

wher eby i examples.taiBtapen dapasaseetilittidlede; spestficetion 861180289, Bidmpery of the
| nvent | on J}Iﬁ?sl‘je:pgﬁeglg%péc’i‘f{@a%]ﬂ%%4?sb 6 AL BE Dttg Sites nagé;}{tgsipg;ﬁcé’{‘lﬁnCh has a

si npl er sgr can errectivelry renpve con a wor kpiece in

a cost antd 6/70924a%) Tig: *pghigamachidd@iselpgdiathesUnited $ratepPaeant i nvention can
be used during manuf acturigﬁq rocesses for_washi ng of various workpiece
i ncl udi ng APRPFIPE Niena> (%25 atisapnited to segstelappina flow pthigpihe aashing pr i d

circuigs, i s QN I 1c: tical
I TCujg s vQ§s@Pﬁ€gg :t%%‘é)gr&%és%&llse‘a hﬁgicﬁe{’(% QTRGHanh G 1&: e g8l Snd PPL!

i nstrunents, vices or t . Preferably, "t apparatus of the
present i highnesistancamnecinbrans edsitionedv s gy gaskga ilhe strognpoddms s havi ng a
substantial |y .flat disc ape., The aratus aqf.th esent inyention is
2bi'e Lo r SsPEoRBomliaRa Sbf et AL TRt i P Fedgh TR
submer ged heANdiikiafe MBFBFan indtdsedlitegeddunsh codt® WuthendrtitRisng washi ng

| i qui d. The apparatus of the present invention which enables the washing

li quid fl dwengon requires a longer washing vessel for liquid to stream effectively whereby

15  itinevitably increases the size of the article.
Summary of the invention

The present invention aims to provide an apparatus which has a simpler structure
20  yet can effectively remove contaminants of a workpiece in a cost and time saving

approach.

The apparatus of the present invention can be used during manufacturing processes
for washing of various workpiece including various devices or parts such as wafers,

25  PC boards, hybrid circuits, precision mechanical or electromechanical components,
optical instruments, medical devices or the like. Preferably, the apparatus of the
present invention can be used for washing disk drive components having a

substantially flat disc shape.

30  The apparatus of the present invention is able to remove contaminants from the
surface of a workpiece a in a submerged condition under an uni-directional flow of

a running washing liquid.



an uni-direction froman inlet of the washing tank to an outlet of the
washi ng tank prevents the contam nants that have been renoved fromthe
surface oboaowarkpsece fromre-depositing onto the workpceoeyiobavooles been
cl eaned. Wen the contaninants are renpved fromthe workpiece, the

uni -directjonal flow_.carries the cont way fro e, wor kpi ece and

di schar ged NeR@RLENS & RrFﬁS’nBﬁ’tVF‘@’Eono‘f’hl% %bi@ﬁﬁ‘h&’afléﬂg(%‘ﬂa Tlowyng B us (100)

of the pregepi- dirwﬁ,ﬁtﬂ&ﬂaﬁ%le M@t&tafﬁ{?mﬁl Y fiace of a
rises i

wor kpi ece by using a washi ng |qU| ng t ( 102) for
washi ng sazlrdvemsrtk@ccmtamnnna thailhm’gwrcmnmdtﬁr«zm thsleface bf eawskmefcesai d

washi n I| b uid I nber 110) attached to a
first gnd fl%t? \ﬁgglﬁlo g"@‘gﬁﬁé)r 15?)&1?@1% éﬁ gai d) washing liquid into

sai d vgashi ng tank (102); c) a washing liqui d d| scharge chanmber (120)
attached to a second end of said washing tank (102) for discharging used
washi ng | i Yhenithe contesiinagtawrs remgvaddinm theopgrkpispel ty uitdirestienal Som ow

g D%aRleis onOihafiPURGESoRt 18 ok i Al SNl S B ARtnd 102)

wherein s appar a means o

uni - di r ectaudeadf the eashieg wakn an |nlet and an outlet of said washing tank
(102) by positive punping said washing liquid into the washing tank (102)
and positive extracting used washing liquid out of said washing tank (102).

Accor dy Ng ADx Ak gﬁ%‘@@@j SEAL p@seﬁthﬁvdﬁh@ﬁ ?d}treﬁan‘/’lﬁthth'amlﬁa{ﬁ?s fikigge Lo create

an uni direction | ow between an i nlet and an outlet of said washing tank
(102) is aurfhesaadta wonkniepe by)nmgtaewhShmgé@mde@nmrISbs sai d washing |iquid

LY, AP ) B AR e B R L
create an uhder fhich@6 bf oAdlvakhiawligaiaveen an inl et

b) a washing liquid supply chamber (110) attached to a first end of said washing

15 tank (102) for supplying said washing liquid into said washing tank (102);
¢) awashing liquid discharge chamber (120) attached to a second end of said
washing tank (102) for discharging used washing liquid from said washing tank
(102); and
d) at least a flow regulating plate (104) mounted at an inlet of said washing tank

20 (102);
wherein said apparatus further comprises a means to create an uni-directional flow
between an inlet and an outlet of said washing tank (102) by positive pumping said
washing liquid into the washing tank (102) and positive extracting used washing
liquid out of said washing tank (102).

25
According to one embodiment of the present invention, the means to create an uni-
directional flow between an inlet and an outlet of said washing tank (102) is at least
a pump connécted in series with said washing liquid supply chamber (110), said
washing tank (102), and said washing liquid discharge chamber (120) to form a

30 circuit. Alternatively, the means to create an uni-directional flow between an inlet
and an outlet of said washing tank (102) is at least a pump connected to said
washing liquid supply chamber (110) to pump or push said washing liquid into said

washing liquid supply chamber (110) and at least a bump connected to said washing



and an outlet of said washing tank (102) is at |east a punp connected to
said washing |iquid supply chanber (110) to punp or push said washing

| i quid i nwo28micd3sashi ng |iquid supply chanber (110) angécaivymasbooao7punp
connected to said washingliquid dischgyge chanmber (120) to extract or pul

t he washi ng Ilqw d out of said wash clw d di scharge chanber (120). The

flow of t HeuigEdipeharea shamber (120herayaact Gipylldbgwashingkiqud oste! 8K sai d washi ng
tank (102 d ously. The anount of the washing
l'iquid bel)“ﬁaéh% q@ﬁf@%@g)’gsegﬁcm%@‘ﬂbﬁg liquid supply chanmber ( 110) is
substantially equal to the amount of the washing |iquid being extracted out

of said hi | L quid is har ge cha 0 Q,her featur s, accordi ng
to ot her V@ﬁﬁ&ﬁ%ﬂﬁ% g‘qﬁ‘rdg@BH]Eon \Pé‘h%ri“ﬁ traﬁﬁefiloub%tt%bci) €fromthe
acconpany itk ?b@)’\élﬂﬁ&a@é%qslﬁrraﬁffbéﬁﬁnﬂﬁﬁ@'Tlf‘edarﬁ’(ﬁﬁl@ bf ﬁ%‘v@d@ﬁm"ghﬁlhlcf ol | ows.

Brief Description of Drawi ngs In order to provide a better
i |l ustrat |b@mg numepedrintoesaid Washmﬂicmrd svpply ¢hombee(ld @3 tsrsubsientigliytequalf er ence to

appar ot us et oL e e dBbi o i R PR S DB e 7

perspect i \cﬁscha@e/cﬁﬁmw(amar at us accor d| ng to the present invention; Figure
3 shows a perspective view of an apparatus according to the present
invention with one wall being renoved; Figure 4 shows a cross secti onal

vi ew gf S

descrl pti Ontﬁngi%ﬁﬁ}éé aru% er rgﬁig’lﬂlﬁ%%gﬁﬂréggft?s e tek)fé\éaﬁtﬂ&%%g Pﬁ&?foé and
"extract edlppareﬁt faem tiseatcomphineng dmswemds and \fient thenletadibé dedoniptiomethiitod t o " push
and pul I Lftﬂﬁe washing liquid into and out of the washing tank by using at

| east a pufp®®dnnected to the apparatus.

Brief Description of the Drawings

15
In order to provide a better illustration, the present invention will now be described

with reference to the accompanying drawings in which:

Figure 1 shows a perspective view of an apparatus according to the present

20 invention;

Figure 2 shows another perspective view of an apparatus according to the present

invention;

25 Figure 3 shows a perspective view of an apparatus according to the present

invention with one wall being removed;

Figure 4 shows a cross sectional view of an apparatus according to the present
invention.

30

Detailed description of the preferred embodiments



Descri bed herein is an apparatus for renoving contam nants fromthe surface
of a workpiece during manufacturing processes. Referring to Figures 1 and
3, the apperatun3gi00) for renoving contam nants from t preTswyfoawaond7 a

wor kpi ece according to an enbodi nent @f the present invention conprises a
washi ng tapnk (102). The. waghi ng tank glgz is, where a workpi ece to be
washed wi Ia[I[Ele émﬁl é’(‘:lgﬁ’.eg e ae terbracted ?tn&% psgehin thypresent uentionsrefersecur i ng

means ( Noty, § AINI fo0huSteEt pule tw@am,{mﬁ&%b Bnd bt FARL %Qﬂnagiflap]kng the

washi ng process so that the workpiece to be washed 1 s secure pl ace
under t he bytusgrag lesbt avpirhp nopriecigd itaithe Bhparamishi ng t ank (102) of the present
invention is preferably a four-sided tank in the shape of a square or a

t lar. At .end of th hi ng.tank (102), hi | i.quid |
chanber ( DepefbsoCheieif JonEeprritystor G a eHS SR AR QUG | nt o | he
washi ng t apdtkfid@2durint mhfFa @by probcs QAPRORIS: foFrikiies aAd whgee the washing

l'iquid supply chanber ( 110) is attached, a washing |iquid discharge
chamber ( 2ppgrajus (H® detusthovmng confapyinatitsorarthe sigfack of aswdkpiesshi ng |1 qui d

fromthe i nk ¢102) . shown .i.n the Figures 1 to.3, the washing
[ oo o suareltild b 38 mbbliblont 0mE B iR oiEn SRBPHRR e iinkaatin . o adugl 1y
t o connect(102). Thewastigg taak (508) ¢ wasBiaRrkpivke to12Ayashel @ileb@played. t he washi ng

i quid suppl, hamber ( 110) is a closed diffuser funnel manifold having a
subst Hht i 511811‘# @ér"ﬁsmg tmég), thexpls asequinganerns nefishava) $pr pecarieg out to

forma w ] ' Lge: o the
i nl et of ggxgaﬁ ?ﬁfﬁgﬁ% gé}%&ﬁ%%}%tﬁll% Zza\%gié‘% ?f\otég% sgfﬂl%tt%i‘ ‘zfg%g}e\geguc eIgnber
(120) is sulshtdstsealred iapladerunder theateanaf oft washivsljuidy Theursbling g y chanber
(110) wit e.centre vertical, parti | i ne .qf .the . washjng tank (102) as
the mrr o?lé$ .oﬁhq presRmd uﬁ’e’s}té?q]?%ﬁqfelﬁﬁlg[ﬁeépu%ﬁ plt ?ﬁﬁleéh@% gaaupwar dly
flares outghfte bk m&aﬁ%ﬁ' 181 AUBREEnRHthe (Wadidg tAR(105, Avhafilelydi@ the outl et
of the vvas%i na tank (I02). The VI\IB.S_hi n% i qugi d sEppz?y (;he}nt.)efrilq (1 110),
washi Byt anRply ehanberr(d1 Weis hitashed tog ot supplyingtheweshingliquid ixofhear e
prefer abl XN&%EIH%%EI%(”H'O%F At EMn ) rotpggs'itlé 3 fﬁ%b eendv%v}tler%e %hréewé'gﬁisn%' 11'21%1& ank

supply chamber (110) is attached, a washing liquid discharge chamber (120) is

attached to it for discharging the used washing liquid from the washing tank (102).

20 As shown in the Figures 1 to 3, the washing liquid supply chamber (110) is a closed
chamber which flares out gradually to connect to the inlet of said washing tank
(102). Preferably, the washing liquid supply chamber (110) is a closed diffuser
funnel manifold having a substantially vertical funnel shape (114) and is upwardly
flares out to form a wider upper part (112) that is connected at its side wall to the

25 inlet of said washing tank (102). The washing liquid discharge chamber (120) is
suBstantially a mirror image of the washing liquid supply chamber (110) with the
centre vertical parting line of the washing tank (102) as the mirror, i.e. it has a
vertical funnel shape (124) and is upwardly flares out to form a wider upper part
(122) that is attached to the outlet of the washing tank (102). The washing liquid

30  supply chamber (110), washing tank (102) and washing liquid discharge chamber
(120) are preferably be assembled in an inverted-U shape with the washing tank
positioned in a substantially horizontal position located at the peak of the inverted-
U.



positioned in a substantially horizontal position |located at the peak of
the inverted- U The washing liquid as referred to herein includes treated
wat er sucwoasigpus®swat er, ultra-pure water, a chem cal gormMyYm0/e01ENY

ot her appropriate liquid. The apparatys of the present invention further
conpri ses nmeans f.o0 .Greate an uni directjonal éIOM/betmeen an inlet and an
outlet of T haa ’%Lﬂb‘ taéﬁ?fg’(re(i@;}er%_?l. g‘%‘ieﬁ frgate lﬁ‘ﬁfﬁrﬁﬂdls%ﬁfﬂnwswang. li qui d
into the WRSHIAOwhRRK: énkAadal 30KiBRSE édchﬁh&&b?%ﬁbfégic}&&d washing I'iquid out
of said washing tank (102). In one enbodi nent of the present invention, the
means to create an uni-directional flow between an inlet and an outlet of

sai d vvashiT % tan%b% étgz i S 1:at ln‘fas gu conréect ed ig series. wth said
washi ng | HHGR S pb?S e Ratseeyeriag futhel HRpi R MHES el Wiy o o
washi g | dedtdnsl S 8eRes A ikler and ha Qe Whehigd faaki(to2Magr eby the flow
of said washing liquid is being punped into and extracted out of said
washi ng t BesttiyemEypisg ﬁwﬂtwbmgwlddﬁ@ thpMiaplns trsky( 192 apd prpitive

uni - di rect] d . i f the washing tank (
102) In th#%ﬂ@h%gélne%%&ﬂfﬁ@n%P?%ﬁ?%ﬁﬁggﬁgggégégbggother function to
recycle the washing liquid. This recycling circuit may further conprise a
filtering_nmeans | ocated the upstream of said pu to filter the washing

p
i quid. THeORFeRmPqAmERt Qffhe Piosen EIVERPTL HCmPAnsIP FIeatsetf - OHEF I8! ai ned i n
the spbseqyeietPentanthich Bh$ 2688 bPLHi®WasHif BRARYIEY) ieaesd: FBhhp the nmeans

to create an unl-directyona[ flow/between an inlet "and an outlet of said
washi ng t aorne¢ted2) séries avith ssad washipghiqnid owppdye clwanben (b)) dawbiwtshing | i qui d

supply ch 110) .t o _punp..sai,d. washi l.i quig.into sai.d shing liquid
supply ¢ h??g?gzio%)ﬁ%f Jaid, oSt 0 gt ﬁ%%‘ﬁgg@é tq ey s ula ng |iquid
di schar ge whbrBheic idwQ) sdi@ v@%hih@@ihuﬁh@b&i/ﬁ%ghmged irfo! bl ©tttacll osbd washi ng

| i qui d di scharge chanber (120 In both enbodi nents, the punping and

extracti ngaiéwaswegm%qﬁlﬁé)(sima éla:ouﬂy audiprntivyeusy tq fosmgadmi-dgeqtionrl (102) are
carrigd opt GORLLAURN LY AADuTLIM hEREHS hnk HID)

In this embodiment, the circuit may possess another function to recycle the washing
liquid. This recycling circuit may further comprise a filtering means located at the
upstream of said pump to filter the washing liquid. The details of this recycling

20  circuit will be further explained in the subsequent part of this description.

In another embodiment, the means to create an uni-directional flow between an
inlet and an outlet of said washing tank (102) is at least a pump connected to said
waghing liquid supply chamber (110) to pump said washing liquid into said

25  washing liquid supply chamber (110) and at least a pump connected to said washing
liquid discharge chamber (120) to extract the washing liquid out of said washing
liquid discharge chamber (120).

In both embodiments, the pumping and extracting of the washing liquid into and out

30  of the washing tank (102) are carried out continuously and simultaneously. The
amount of the washing liquid being pumped into the washing liquid supply chamber
(110) is substantially equal to the amount of the washing liquid being extracted out
of the washing liquid discharge chamber (120).



amount of the washing liquid being punped into the washing |iquid supply
chanber ( 110) is substantially equal to the amount of the washing |iquid
bei ng extwecbmiises of the washing |iquid di scharge charoemyzha®)oofercor di ng
to the present invention, a flowregulating plate (104) is nmounted at the

inlet of th hing tank (102). T | equl ating .plate, (1 i ted
i a posi DroniaE TR on  Bopi sttt eI O 0 Bt e thashi g
i qui d i nfpfetloltheWpsmRinddationioof. 18 )low ReeahansRtd 184 8 icumisanse of the

apparatus, nore than one perforated flow regul ating plate my be nounted at
t he i nl et pesitianhwhigh sl gut acaeds the onire flowpasgage ef wesinghewdinteodhe equl ati ng

pl ate (104) .has. a i t S i e spaced
apart in g Sphflrég t&@f gf rdni?'ﬁfeodel%hr?g ‘téer%\i/){glp s{fﬁgﬁgggf@%&gg&g{u@ nﬁlrs\%ftie%%ha ey circul ar

i n shape patforated Clow Bgulhitdy plattimay bomotdted aighe imtétrdfchewadhigimaaki ons, for
exanpl e squares, ovals, rectangles or other suitable shapes. If nore than
one perfo? #2bd 1 ow regul ating plates are used, the construction of the
perforated flow regulating plates may be the sane or they may be different.
The apparatus (100) of the present invention may further conprise at |east
a baffl e Phatfere-mentioneddlosv teigelanag platey( 104 thesch. pliatityoeff witer ppissage ( 116) i s

preferably install.ed within the.washi | i.qui.d, su chanber (110) at the
upst ream CriupRS W}PIEI;W’IF@%“F PG "bf B’Eeé&?%]?eﬂl Feé‘f%% %P,e%}“f?é Baffle plate (
116) 1bs '?@T@ﬁﬁl?@ir&ﬁ&ﬁ’ﬁ%ﬁaﬂéﬁt% A be FRRAtAS bher gdohletdbd the vertical
funnel ( 114) and is substantially perpendicular to the flow regul ating

pl at e (10a9nfignrasiobaffpt exapipde equares] Vals, secigngles e piher suitedpleibepesa plural ity of
wat er passage apertures. The purpose of the baffle plate ( 116) is to
reduce the velocity of the incom ng washing liquid and equalise the

pressur e Uimérdehareskipaefotdteiilow rédulamgadaey ate ased] @si doabdractionff éhet han one

baffl e plates may be provided at the upstream of the perforated flow
regul at i ngerraied fovoegulating P%S%ﬂ%@ tﬁﬁ%&mw;%ex W&ﬁ%ﬁﬁgrf%‘é‘?tf le plates are
used, st he construction of the baffle plates may be the same or

The apparatus (100) of the present invention may further comprise at least a baffle
plate to regulate the washing liquid. The baffle plate (116) is preferably installed
within the washing liquid supply chamber (110) at the upstream of the flow
regulating plate (104). Preferably, the baffle plate (116) is installed between the

20  wider upper part (112) and the vertical funnel (114) and is substantially
perpendicular to the flow regulating plate (104). The baffle plate (116) is also
perforated with a plurality of water passage apertures. The purpose of the baffle
plate (116) is to reduce the velocity of the incoming washing liquid and equalise the
pressure of the washing liquid.

25
If necessary or desirable, more than one baffle plates may be provided at the
upstream of the perforated flow regulating plate (104). In the event that more than
one baffle plates are used, the construction of the baffle plates may be the same or
different. As illustrated in Figures 3 and 4 as one of the embodiments, a second

30  baffle plate (118) is provided between the first baffle plate (116) and the flow
regulating plate (104). Same as the flow regulating plate (104) and the first baffle
plate (116), the second baffle plate (118) is perforated with a plurality of apertures.
Preferably, one end of the second baffle plate (118) is placed at the middle part of

the flow regulating plate (104) and is slanting downwardly with a free moving end.



different. As illustrated in Figures 3 and 4 as one of the enbodi nents, a
second baffle plate ( 118) is provided between the first baffle plate (116)
and the fwoworeagsdoati ng plate (104). Sanme as the flow r eguhationgophet e
(104) and the first baffle plate ( 1416), the second baffle plate (118) is
perforated with a plurality of apertures. Preferably, one end of the second
baffle plate ( 118) is placed at the mddle part of the flow regulating

pl ate (164} .gpslaius (FI0HRE iRGreMMRER o by RirtBer dod@rise wisegr@Mbwhe appar at us
(100) of the present invention may further conprise a second flow

regul at i megubdtatgeplgte GBIO) at the loutleffisaid washingi tanlE §R), sgvertngkh¢ ¥0I$, coveri ng

the entirg flow sage fromt i t. 102) .0t i.d washi ng
iquid dioBEadedR erwisif%)f:%%%@iiefl?%sn%@%%%#? éé%‘fig‘?%%%l& ate ( 106) has
a pl u al ich¥mBér (3L0Y $hé secohdd Eodlirsghlatigeplafe (L& thava phiralitylof glitsdorthel may hel p
to create and maintain the uni_directjonal flow wthin ttgg appar at us.

Accor di ndlischangp ef predswshingdigsid andimanhelp e preps Andmidtain byl s ext ends from
the t : f=Te | ati I 106 h I f
e top %%H@‘Ia}]tlg?f%%gﬂ%sg@%&egu ating plate ( ) at the outlet o

said washing ta een in the Figures 2 and 3, the overfl ow neans
(108) has a plurality of slots in the formof notches along its top edge.

The overf)] ow peans, (108) enabl.e a conti nuous c eyance .o hing fluid

t hrough tHEOTHRKINY P%Fﬁ%éltén‘fﬁg?l?’ aFkﬂ"?%’r%H‘re%%s @Bg}#%ﬁ%ﬁgﬁqﬁ% i quid

| eveg durhRgdRRITRE ikBnd Now régumi@h@ae (£96) AP HeGtleNBIMART washthelthbls ensur es
an uni -directional flow of the washing liquid within the washing tank
(102) . THE0vAasseavintkahiguies 3and3s thepvedlavomgans/(188xhas stdwelin afy cl osed
overfl ow chanber (126 j.ac . washi ng |'iquid di scharge chanber
(120). V\ﬁi‘ﬁsl%"z‘e\fé%‘h?%%&%ea&u"@giﬁtﬁq?émg‘?%shi ng tank (102) exceeds its

maxi mum | evel, the washing liquid wll escape through the overfl ow neans
(108) into said overflow chamber (126). During ope{ a%’hjon, t.he workpiece to
be washedeoverlow awan (198 henahierd COREPROYSTORYSRBHIT Wl liEd washi ng t ank

vashi g Lol TR\, AR TR G Sfefbph MgRE Mle At TR The
operation in a simple and economical manner and thus ensures an uni-directional
flow of the washing liquid within the washing tank (102). The overflow means
(108) is surrounded by a substantially closed overflow chamber (126) adjacent to
the washing liquid discharge chamber (120). When the washing liquid in the
20 washing tank (102) exceeds its maximum level, the washing liquid will escape

through the overflow means (108) into said overflow chamber (126).

During operation, the workpiece to be washed is carried by a mechanic arm (not
shown) into the washing tank (102) and is secured in place via the use of the

25 securing means within the washing tank (102). The washing liquid is then supplied
into the apparatus through a spout pipe (not shown) connected to at the bottom of
the washing liquid supply chamber (110). A constant flow of the washing liquid is
homogeneously upwardly directed from the bottom of the vertical funnel (114) of
the washing liquid supply chamber (110) into the wider upper part (112) via the

30 baffle plates (116, 118). With the existence of the baffle plates, the velocity of the
washing liquid is reduced and the washing liquid is spread to the edges or sides of
the wider upper part (112) of the washing liquid supply chamber (110). The
washing liquid is then introduced via the perforated flow regulating plate (104) into
the washing tank (102) until the washing liquid flows over the notches of said



into the apparatus through a spout pipe (not shown) connected to at the
bottom of the washing |iquid supply chanmber ( 110). A constant flow of the
washi ng Iwqubthidisessonogeneously upwardly directed from oenpicvwenood7 t he
vertical funnel ( 114) of the washin I|qU| d supply chanber (110) into the

w der upper part 112 VI a he b ffI t he exi stence
of Lhe bf&’f"P‘le’V‘binﬁﬁ@s( Eﬁg‘?r% @é%%lqgﬁﬁ’i}lwggl Bduced a?d t he
Wasni ng e W 1102), dupper par
Y c!toﬂeﬁa ﬁllﬁﬁ‘{%fﬁzquﬁrpth afRB S0 Be {re) shlddupper part

I d supply chamber é' 21
t hen i nt vesbingdiquidistentaged dwrodtleowishing lieyd dischaige ﬁiiam’t@r(lﬂ@)liol nto the

h t t t h hi li quj J tch f
oo dover frBiPHERALeTRsa TR tene-be Rl i A T BT | ¢ washi ng
liquigl i sprmgagﬂ@ﬁfawalhéu roduced in this manner into the washing tank

(102), the used washing liquid is extracted out of the washing liquid
di scharge chamber (120) so that an uni-directional flow of the washing

liquid wiph &%rgoPﬁfqgg{liaﬂg%gﬁw&tlh@ &59%%@%@{1%% g&ﬁlatt@ﬁﬂﬁﬂ)u el per forat ed

regul ati ng to distribute and fl ow
forward Eﬁtﬁ’mfc)twtai‘tratbglythﬂmfghlpaﬁfommnmﬂ @mmﬂsswmmmmkﬁ@a dik (102). The

even flow of the vvashl thro eperfo tions, results in a
subst ant i%YFR flop6fihe Bps 111%) ‘BQI%TI@P%;“ ‘g’%dj’e{ AERSORS eSS i SHRTATRYY £ 1 ow wi t hi n

the ygs h'ﬂagalfemhw(ﬂa%?n anfGh & HAR- e SRR ADY Wiltin i Washlnakk {logyv of the

washing I'tquid in“the apparatus, the flow of the washing Tiquid wll be
mai nt ai ned preferably at a substantlally high flowrate. The

uni -di rectional washin I.i ui Wi n rom f i ng tank
(102) to thE™Bir? ‘é‘fnsiflng ot alk Of’va%l}fj? T@%lgg sgéth%oﬁkéa}%mﬁgtﬁ?s fromthe
surface ofow Bﬁtnwésah%qﬁlum argﬁ@le MhinlbdiRedSrefbralits b bt antiallylag) flowhe

contam nants removed fromthe workpiece are carried away fromthe workpiece

and di schateged together with the used washing liquid into the washing
i qu':l di scharge chanber (120). The uni-directional flow of washing |iquid
wi thin the washing tank (102) prevents the

The uni-directional washing liquid flowing from the inlet of the washing tank (102)

to the outlet of the washing tank (102) removes contaminants from the surface of
the workpiece placed within said washing tank (102). The contaminants removed
from the workpiece are carried away from the workpiece and discharged together

20  with the used washing liquid into the washing liquid discharge chamber (120). The
uni-directional flow of washing liquid within the washing tank (102) prevents the
removed contaminants from re-entering into the flow of washing liquid and re-
depositing onto the surface of the washed workpiece. An important feature of the
present invention is that the pressure within said washing tank (102) and said

25  washing liquid supply chamber (110) are substantially equal. Therefore, the
washing liquid in the washing liquid supply chamber (110) are not pressurized as

opposed to the conventional methods.

In the preferred embodiment of the present invention, the used washing liquid

30  discharged from the washing liquid discharge chamber (120) may be re-circulated
and re-use through a recycling circuit which is provided between the washing liquid
discharge chamber (120) and the washing liquid supply chamber (110). The
recycling circuit comprises a flow passage for collecting the used washing liquid

discharged from the washing liquid discharge chamber (120), a pump to extract the



renoved contam nants fromre-entering into the flow of washing Iiquid and
redepositing onto the surface of the washed workpiece. An inportant feature
of the prweenfo/iiBssnti on is that the pressure wthin saipdTnasinagot@nk
(102) and said washing liquid supply glgarrber (110) are substanti al | y equal .
Therefore, the washing liquid in the shing |i ui |y chanber 110)
are not pised ¥@shing qa%i &@dfvatsbmgrh@u%wﬁ{gecyﬁ E Pll?u{nﬁe
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di scharge chanber (120 punp to extract theused washing |iquid out of
t he was hi filgerinigqueass & séminatrethe hentbwimapts defora ids pemperher nusbeintd thet ed

washi ng | e Lo t he washing liquid supply chamber
(110), ‘ggs%‘% H g‘?nlsﬁ ¥ Eﬂé%@?g ?90 rb{il; the upstream of said punp to filter
t he vvashl ng liquid. The used washing liquid collected fromthe washing
liquid di\%%ﬂarge chanmber ,(120), is channeled into the fl ow passage and

filtered sdgvehang iquid s bfgngw%%atqdoméh? pROsERTES, pPEc-defstintthant s bef ore
it iggpu ]?Pé?%% (110) for
reusg0 @Rﬂnﬁhgﬁﬁg{;ﬁ%ﬁé ?l&?% %@%%%g&ﬂg?{#%ég 1gf£6§§é¥ t he appar at us,

pr e- det erenhasc thmﬁamufantsreéislﬁnmmbdgyl‘t\’ham dxdessivowsshang liguid mt roduced into
t he appara nce t ont anm nant s nation.ability.
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overfl ow neans. The contam nants renoved fromthe surface of the workpiece

are t her etyfage etharelipieen arotherehy digshaicad gt efithe apprerathethraigbiies of the
over filkow m mgm} f@%eegv\%ﬁa@%ﬁfbeawe washing |iquid supply chanmber (110),

vvashl ng tan

Preferably, the washing liquid supply chamber (110), washing tank (102), washing

liquid discharge chamber (120) and the recycling circuit are constructed as one

integral structure so that the liquid discharged out of the apparatus and the liquid
20  introduced into the apparatus are equal and thus further ensures the uni-directional

effect in the apparatus.

If desired, the washing tank of the present invention may be further equipped with
an ultrasonic unit. The ultrasonic unit enhances the washing ability by irradiating
25  the workpiece with ultrasonic waves and facilitates the effective removal of

contaminants therefrom.

The foregoing descriptions of specific embodiments of the present invention have
been presented for the purposes of illustration and description. They are not

30  intended to be exhaustive or to limit the invention to the precise forms disclosed,
and obviously many modifications and variations are possible. The embodiments
were chosen and described as they best explain the principles of the invention and
its practical application, to enable others skilled in the art to best utilize the

invention and various embodiments with various modifications as are suited to the



l'i quid di scharge chanber (120) and the recycling circuit are constructed as
one integral structure so that the liquid discharged out of the apparatus
and t he Iwqubd/iisgsoduced into the apparatus are equal @&ou/MY¥Re89/601d7her
ensures the uni-directional effect ip the apparatus. If desired, the
washing tank of .the.present inventio be further .equj. d wth an

ul tr asonipt‘fﬂlﬁ]‘ilfatr .mtﬁ%éatﬂew‘?célg hircis Hﬁ?qﬁgﬁﬁ&% OP%QP'\%%W Hggtgﬁ? lity by

i rradi at idegnédBy RIS GEp¥Mded hitety ASaARdicepivaentand facilitates the
effective renoval of contam nants therefrom The foregoing descriptions of
speci fic enbodi nents of the present invention have been presented for the
purposes of illustration and description. They are not intended to be
exhaustive or to limt the invention to the precise fornms disclosed, and
obvi ously many nodifications and variations are possible. The enbodi nents
were chosen and descri bed as they best explain the principles of the
invention and its practical application, to enable others skilled in the
art to best utilize the invention and various enbodi nents with various

nodi fications as are suited to theparticular intended objectives. It is

i ntended that the scope of the invention be defined by the clains appended
hereto and their equivalents.Cains 1. An apparatus ( 100) for renoving
contam nants fromthe surface of a workpiece by using a washing liquid
conprises a) a washing tank (102) for washing said workpiece in a subnerged
condition under streams of said washing liquid; b) a washing |liquid supply
chanber (110) attached to a first end of said washin tank (102) for
supplying said washing liquid into said washing tank (102); c¢) a washing

| i qui d di scharge chanber (120) attached to a second end of said washing
tank ( 102) for discharging used washing liquid fromsaid washi ng tank
(102); and d) at least a flow regulating plate (104) nounted at an inlet of
sai d washi ng tank



(102); wherein said apparatus further conprises a neans to create an

uni -directional flow between an inlet and an outlet of said washing tank (
102) by pweiviova3ganpi ng said washing liquid into the washimypRobgo1(7102)
and positive extracting used washingihiquid out of said washing tank (102).
2. An appé%‘%ys (100) for renmoving contam nants fromthe surface of a

wor kpi ece by using a washing liquid according to claim1 wherein the
pressure within said washing tank (102) and said washing liquid supply
chanber (11Q) are sub?éantfoi ally equal. 3. An ap%gr atus (100) for renoving
cont ami naht $apaARtuTd | QQ) forraneyingcoppipame &oBy thg sirereptiaratikpiged i qui d

accordi ng, &ir%éi{vﬁglﬁng"ﬁ&ﬁiﬁicen@ﬁis means to create an uni directional flow
an in l'et o

bet ween et and an out said washing tank (102) is at |least a
punp &onrgct edvashingdanle €1 0R) fdr veaahiohg wais Workpikcani adsubuepted cohditiber (110)

sai d washi t.ank 02)., and sai d, washing |iquid di scharge chanber (120) to
forma ci‘f’nrcagf itf%’é&i’ﬁﬁgdt%ﬂmgﬁw% said washing liquid is being punped into

and extr agt eqd washifdfliad Supps adtbet ANK) httabBdd to54 Mtk bANSOIAR] Wadkite)

continuously in a manner where the anount of said washing |iquid being
punped i rfeek d@RHfoxsupplipetsaidkwishor)liquid wtmspidinashing (ankqU@); t o t he ampunt of

the used Li qui i ted.out o I i ng tank 2). 4. An

appar at usé)( 1%0‘?‘%? glrﬂ r “ﬁ%éfsﬁigar eo%}fagl%e Flé\lr%tﬁ 2al¥jar01§%1§{]%ae&§ ﬁrrl#]g%cég%)cf’fﬁda wor kpi ece

by uddng washirggtanig( 1020 Bircisubegind wed ivaskih@iiguid e st Rvashiing takr cui t furt her
conpri ses filtering nmeans | ocated at the upstreamof said punp to filter
t he Washi(ﬁéz)lﬁiﬁ‘ti d. 5. An apparatus (100) for renoving contam nants from

the surfape atIAsIPASREATalg HaL PG RARNNIan WY &F FRGAHINIGadi0 cl aim 1

wherein id neans to create Irection etween~an inlet and
an out | et(162);sai d washing tank (102) is at | east a punp connected to said

washing | \;vﬁle%l% sgf"c'lpa%lpgra(f‘tpsaﬂptﬁer:r c%m%)%ig S gr?legllér{g crse%!tedan uni-directional flow
15  between an inlet and an outlet of said washing tank (102) by positive pumping said
washing liquid into the washing tank (102) and positive extracting used washing
liquid out of said washing tank (102).

2. An apparatus (100) for removing contaminants from the surface of a workpiece
20 by using a washing liquid according to claim 1 wherein the pressure within said
washing tank (102) and said washing liquid supply chamber (110) are substantially

equal.

3. An apparatus (100) for removing contaminants from the surface of a workpiece

25 by using a washing liquid according to claim 1 wherein said means to create an uni-
directional flow between an inlet and an outlet of said washing tank (102) is at least
a pump connected in series with said washing liquid supply chamber (110), said
washing tank (102), and said washing liquid discharge chamber (120) to form a
circuit whereby the flow of said washing liquid is being pumped into and extracted

30  out of said washing tank (102) simultaneously and continuously in a manner where
the amount of said washing liquid being pumped into said washing tank (102) is
substantially equal to the amount of the used liquid being extracted out of said
washing tank (102).



washing liquid into said washing |iquid supply chanber (110) and at |east a
punp connected to said washing |iquid discharge chanber (120) to extract

t he washiWg 20104U3¥WSout of sai d washing |iquid di schar ge PERAMBAPI/P0PRD) |

wher eby the anount of the washing liqyid being punped into said washing
l'iquid supp ﬁtb]dm o S .al e _amount of the
washi ng I?’q%ﬁll)( el nghé&ﬁ%g%%gv%g?é% Esr{z’f?f{c§ %@%&éﬁéﬁxﬁa?%éﬁ%w ]:agég cgrge chanber
(120). 6. byAnsinppavashing lighiiycchrdingrte ktavh Bovkaeinaaidweul futlsn t he surface of
a wor kpi ece by usi a washing liquid according to claim2l wherein said
washi ng I?%P%Feﬂﬁﬁ%&%ém@ﬁ%\{;ﬁ@ied Ptltﬁe}lpﬁt%eaﬁlt?fgsé’rﬁielﬂmlbtotﬂ@réhﬁd opposite to
sai d firs{y, licZuidAn apparatus (100) for renoving contam nants fromthe

surface of a workpiece by using a washing liquid according to claim1
wherePn said flow regulating plate (104) is nounted at the inlet of said

washi ng tan 102), i h a way that it | oses the eptire flo assage
Co oai coAR ARG O O Bte s imisan et RSy B o1 whlptesg T
cont am napy §sihg 8 mabliﬁﬂgiﬂqﬁfc?&@oﬁfng&o Wik i Wk eiR)saldSthEhs o ¥RaRIaAGn!-i qui d
according to claim1 wherein said flow re%ul ati ng pl at e@5104) conprises a

pl ur al i t ydiggctigaaldfow helsuge am pdetiand s outlet oAsaidpyrahimedank (102) is pbleastenovi ng

cont am na r £ f e (el 0 claim1l wherein

sai d appa?gﬁnujé c?%%%%fté% ﬁg&ﬁg@%ﬁu};&e}@@ yscg%%l%%rcﬁllgi/v{a%e%n& Seellfc}ang pl ate (106)

Plosi tlidonedasgdting h@idwmﬂgahidofz]ashﬁigtiiqwsddﬁpg@ dhﬁﬁillbel( @10%) anb:rand l£(2t§t/zep1i1ﬁg the entire
ow passage i nto sai shi.ng | J qui i schar ge chanber (120),10. An

appar at usc?%@?éf%wlﬁi @ﬁg@%b‘q@érﬁfﬂs&ﬁ?@%ﬁfﬁ@mﬁ%g@@ﬁ%%ﬁq Hheavashing wor kpi ece

accor di ngy; ! : 0] i To g i 106)

compr i seq AP LR Wl Mo R L )y BB 0

cont am nathesvashiogliquel being peepaf into seol wpshenelidpyid ssppiy clhamizes 01 10y id i qui d

ding t aim1 i i hing [.iquid | y\ 110) i
2 b osed- eHRIBEAN R Eh RS poSE it SRRy Yo bR KRB ST & of bal o
washiing t dakhifglBedid discharge chamber (120).

6. An apparatus (100) for removing contaminants from the surface of a workpiece
by using a washing liquid according to claim 1 wherein said washing liquid

discharge chamber (120) is attached to the end opposite to said first end.

20
7. An apparatus (100) for removing contaminants from the surface of a workpiece
by using a washing liquid according to claim 1 wherein said flow regulating plate
(104) is mounted at the inlet of said washing tank (102) in such a way that it
encloses the entire flow passage into said washing tank (102).

25

8. An apparatus (100) for removing contaminants from the surface of a workpiece
by using a washing liquid according to claim 1 wherein said flow regulating plate

(104) comprises a plurality of water passage apertures.

30 9. An apparatus (100) for removing contaminants from the surface of a workpiece
according to claim 1 wherein said apparatus (100) further comprises a second flow
regulating plate (106) positioned at the outlet of said Washing tank (102) and

covering the entire flow passage into said washing liquid discharge chamber (120).



12. An apparatus (100) for renmoving contam nants fromthe surface of a
wor kpi ece by using a washing liquid according to claim 11l wherein said
washi ng Iwquboymspepl y chanber ( 110) is a closed diffusectivyzvedommerri f ol d
having a substantially vertical funnell4 shape (114) and is upwardly flares

out to fo a wider u art (112) wherein the side | of said w der
upper par {‘5“'%“ Q%@Bﬁi)ﬁ?ﬁ%n? 11%?31’6?‘“@3?@ %ﬁ&%ﬁﬁeﬁﬂr ?ﬁ’\r,ﬂ@a(‘l@ﬂ“.e“l& An
appar at usadcdRig follaitPOWheREh w&&ah@ﬁa&vﬁgémamgtﬁl@te%wé)%ﬁ‘ﬁﬂ@ s& Wor kpi ece
according to clains 11 and 12 wherein said |liquid supply c arTGber (110)
further cPuplitsesslds. | east a baffle plate (116) installed within said
washing liquid supply chanber (110) substantially perpendicular to said
flowregulating plate ( 104). 14. An apparatus (100) for renoving

cont afi nahl. Adf appardiine(190) foaeen@fingcoMdinipbete roat esdifi: ¢fa WorRpige 11 to 13

wherein said. |iquid supply chanber (110) further conprises a second baffle
pl ate (118)Ysinge Haskine bavigasrordmgdo clapm il %%ﬁrﬁméa@%ggmg Ly supplyl sai d 1 ow

regul atin 4 r ' \am nant s
fromthe %@ﬂ‘%ﬁﬁ‘“@? %%ﬁ%&hﬁgeﬁgﬁﬁg OEJ %Ql%%l%a{lﬁ{tiﬁgl\%%\e%%%ggg%tﬂ second
baf f | e pl efiseid wash®)g fank(HI2)ed bet ween said first baffle plate (116) and
said flowregulating plate (104) is slanting fromthe mddle part of said
flowregulating plate ( 104) with a free noving end. 16. An apparatus (100)
or repovi g PABRAN DE) fo!i‘?éﬂl(SJ}@% S RRENS o WRISKIMQCST BFGRpRENY O
claims 13 to 15 wherein said baffle plate ( 116, 118) is perforated with a
pl ural i t ybousinge srslpag siguid aapudingrie slaim 11 Avheagip aaid vashipg digyidfsupplyenovi ng

cont anm na f e f of ~a r kpi by usi a. washing liquid
accor di ng agnbgf gllmr@ k} E\‘Aﬂgéeéi?ﬁﬁ%%ef %ﬁﬁﬁg’%%&ﬂ%ﬁ a&PQ%ﬂiﬁa %Vﬁﬁlﬁ%ber (120) is
subst ant i fuhhy! shape (119) andie@pweidlsAirds v@3bifoweh h waddrdippepk(1ehamber (110)

for the di ﬁch,artge of used washing liquid fromsaid washing tank (102). 18.
An appar avhgeintBeside gyall ol said; widercumpenparhisittacheddatheiales of jaike of a

wor kmjecewashing tank (102).

13. An apparatus (100) for removing contaminants from the surface of a workpiece

according to claims 11 and 12 wherein said liquid supply chamber (110) further

comprises at least a baffle plate (116) installed within said washing liquid supply
20 chamber (110) substantially perpendicular to said flow regulating plate (104).

14. An apparatus (100) for removing contaminants from the surface of a workpiece

according to claims 11 to 13 wherein said liquid supply chamber (110) further

comprises a second baffle plate (118) installed between said first baffle plate (116)
25 and said flow regulating plate (104).

15. An apparatus (100) for removing contaminants from the surface of a workpiece
according to claim 14 wherein said second baffle plate (118) installed between said
first baffle plate (116) and said flow regulating plate (104) is slanting from the

30  middle part of said flow regulating plate (104) with a free moving end.

16. An apparatus (100) or removing contaminants from the surface of a workpiece
according to claims 13 to 15 wherein said baffle plate (116, 118) is perforated with

a plurality of water passage apertures.



according to claim1 wherein said apparatus (100) further conprises an
overfl ow neans (108) extending fromthe top edge of said second fl ow

regul ati igopbakm3q9306) such that the washing |iquid w | pcescegpesbooom t he
washi ng tank through said overflow §ns (108) when said washing liquid
exceeds the maxi mum |l evel of said washing tank (102). 19. An apparatus (
100) for renoving contam nants fromthe surface of a workpiece according to
cl ai m 18 yhevreighasahd 109R ik ﬁﬁﬁ‘?&ﬁl&ﬁ. I s in the
f or m of notchesppat tf(e t)gfo Lo sai dﬁ@tg?ﬁg@?{ég&ff?&g‘gﬁﬂé;&?ﬂﬂ%&% ate (106).
20. An appavsargis wasloy llﬂmd acmrdmlgﬁg clegntlavhareintssidfwashinghiguisur f ace of a

wor kpi ece sai d a atus ther. conprises an
overfl ow ((1:1 a edéh?%%%f(ﬁgfasglelﬁﬁtav%%ah A d WA dh? O%rsflﬁlu‘ﬁfi‘mgé ge chanber
(120) 5t 0 suppBi chanibas (i 10y fdritaidiscHabitofesebpachifd 0qis &ioth w@SWhdkend ank (102)
through said overflow means (108). 2 1. An apparatus ( 100) for renoving
cont ani nal@ik ( q2§.m the surface of a workpiece according to claim1l wherein
said washing tank (102) is equipped with an ultrasonic unit for the
application of ultrasound energy.

18. An apparatus (100) for removing contaminants from the surface of a workplece

according to claim 1 wherein said apparatus (100) further comprises an overﬂow

10 means (108) extending from the top edge of said second flow regulating plate (10\6)
such that the washing liquid will escape from the washing tank through said
overflow means (108) when said washing liquid exceeds the maximum level of said

washing tank (102).

15 19. An apparatus (100) for removing contaminants from the surface of a workpiece
according to claim 18 wherein said overflow means (108) is a plurality of slots in

the form of notches at the top edge of said second flow regulating plate (106).

20. An apparatus (100) for removing contaminants from the surface of a workpiece

20  according to claim 1 wherein said apparatus further comprises an overflow chamber
(126) adjacent to said washing liquid discharge chamber (120) to receive washing
liquid that escaped from said washing tank (102) through said overflow means
(108).

25 21. An apparatus (100) for removing contaminants from the surface of a workpiece
according to claim 1 wherein said washing tank (102) is equipped with an

ultrasonic unit for the application of ultrasound energy.

30



