WO 2010/ 013995PCT/ My2009/ 000107 1 An apparatus for washing
a workpiece Field of the invention 5The present invention relates to an
appar at us od for washing a workpiece particularly a nmedia_ or
substrate gfr}gﬁ(ﬁ?lﬁgggsubrrer ged condi tion under streans OPCE%MQWOH%‘OYi qui d.
Background of the invention 10 Hard di $k drives for conputer nmenory are
mass produced through aut amBippdr RO EHr s HieNOw PLOEReSES. There are various
unit processes involved in the production of a hard disk drive. During

t hese unit processes, residue chemcals, small particles and contam nants
whi ch are aliehfbeeligvdngnsurface of a di sk need to 15be renoved.
Therefore, an aspect of this automated manufacturing process is washing a
di sk one or nore tines during the manufacturing process. There are several
processisng JunzToN n conmon.
The fi rsst i?ﬁiﬂ]% %agﬁﬁs méﬁ%%ﬁ%%%ﬁ%%%g%@gﬁ% fgn%& le%?aevg{%}é f/éGZOI oaded
into the diektigeaty ngedachsestrafldeksea orondrgedacondisibh nodes sadaimaofwher e t he

di sks are i .l a cleaning solution. The third is a rinsing area
where the \é\i@rg%}%%%lhgl nsed. The fourth is a drying station where the disks
are dried. These conventional washing machi nes have certain shortcom ngs
and probl eng, 250ne. of .themis that the workpiece is being transferred
directly fronfserQiad,PhiedPYentioh i nt o a rinsing area. In this situation,
cont amifati ons that occurred in the washing station or during transit are
directly brgught. .into the rinsing area when the workpiece is noved and
soaked in tﬁ@‘%rcf‘ﬂ% RS T RMRPleh e REry-are HsS Madusst threoush 2ufomatsder mor e, t he
use of norembhhdBctORfy SloddssANTARE adASALRAINRModel RS eIves 1d Mef i cient 30as it
i ncreases the nunber of conponents and also the size of the apparatus.

Furt her, thicdugion ofphamkdisk drivel Purieg teseapparereesss.upsidis chemiseles

vavee. Howeua PTG o Ba P AT kB FLBE T Rs PR tisthdda T asont €

15 be removed. 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  asit increases the number of components and also the size of the apparatus.

Further, there are ultrasonic cleansing apparatus which removes contaminants by

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



ul trasoni c waves acting on each workpiece is usually not uniform and
therefore contam nants cannot be effectively or consistently renoved in
sonme cases si de various running water type washi ng_machi nes have been
known in tWe(?gorl{"ggg%d there are a number of patent docufEMYEYRHAYYT scl ose
such machi nes, for exanples, |aid-opemJapanese Utility Mdel specification
861- 130389, ultraiofticop@ids é@cﬂfgrtmclp%@c@kcc&mﬁ&éug%t wrRGAd GRAG8eand the
United States Patent Application No. 5,709,235. The washi ng rmachi ne

di scl osed i $PNfARRNAINT fangotpoitestivoly eponsiypntlydanp sl iINGoms 99, 235 at t enpt ed
to create a lamnar flow within the washing 10vessel via the use of a
pressurised liquid feed section, multiple regular plates and a high

resi st ance Pesidss aifElopbyinningreaieraypetwashing owciyaesduye becpHamognimthearte of this

| nvent i n | 5qGAIRLIGALERLERHLOS diamal, dle RIS SHElSeLL qui d Feed section
and the high resistance ne PaRe PhcTeased the pro UCt10R > Cost s.

Fur t her nor esxamiples, lnidvereni Joepaneseduiilite 8cael spacjBeatinn S6il 1103895 bsid-ofedr |iquid to

stream ef f egt | vel eb it jtably dncr es . the size .of the
article. Sufr#r%}eﬁe é%t%%éeﬁlﬁ%%ﬁflitsgéﬁ'%%%ﬁqg ﬂé@@%ﬁﬁ&ﬁ%ﬁ@&?@?%“t o provide
an appar at LNO.Vﬁ?’i’(lQI;EBTSaﬁh@mﬂﬁm macfﬁﬁerdmudsgcein&ﬁqe‘hitmaﬁﬁ Pereit Vﬁl yTL enove
cont am nant r n a cast an i me savi ng. approach. e

appar at us o‘gpﬁﬁég?}}vﬁgeﬁﬁ?c’ﬁ%ge%%ﬁ%&éFlref')té a&%"é’&ard@?‘?’ ﬁ"g‘h BT i ng
procesdes f@hksel@Blth® Gseddf aMREIsQiked Wahik BécaGEetionChUHiphreydhnl (NMS8s M@ Ces or

parts such as wafers, 25PC boards, hybrid circuits, precisigon nechanical or
el ectronec HaEh Esistapsepsmbrng pogiencd gt the ﬁé’t"’rﬂﬁlﬁﬂf&he H‘Ptl%rﬁl‘)fﬁlﬁli ces or the
l'ike. Prefepnaéiibn i SESnARRAIALY heQlse biBe PLBIBNMA IUERED QR1i6RERe Used for
washi ng di sk drive conponents having a substantially flat disc shape. 30The
appar at us offigh rsispinee swmbrangdunr¢aser the prhdiongoste eigme. 4 nant s from t he

surface of L e i 1t 1 Fsr i.-.di rectional
Flow of & rimaebRiais 2 bkl ARt BB 0 SR B0e M85 %0775 he
appar atlds ot inehizaly ewemnsesi thw snt ofohe sticleh enabl es the washing liquid flow ng
in 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 of Sumpiakpofar iv&itione- depositing onto the workpi ece that has been
cl eaned.

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.



5 When the contam nants are renoved fromthe workpiece, the uni-directional
flow carries the contam nants away fromthe workpi ece and di scharged them
t hrough the outl et gf t he washi ng tank. 10An appar at us {)103&3{ of the_ present
i nvention P& WMYNEhg contaninants fromthe surface of PGTRYORRYIEUET by
using a washing liquid conprises a) a3washing tank (102) for washing said
wor kpi ece i TheappeiafBof ek mresrei nvaftiod Adidh cBhlleaiHs u@&hiﬁ@ii?hi&@ﬁﬁir@%' i quid;

b) a washing liguid supply c¢chamber (110) attached to_a first end of said
washi ng 15t %h%l%i@%)owgqméuﬁﬁmfﬁ@ WHNHEESHP Ay ovtle of theivslyng ol washi ng

tank (102); preGdntPth¥@Sithilthahis Gt Ratt RENAARFRBMRRE st beObr ALbAGHRED to a
second end of said washing tank (102) for di schg_;gl ng used washing liquid

from sai d wESHirprgerasiiagEnbothe warkepiece that igs been pleansd. a f | ow regul ating pl ate
(104) mgunted at an inlet of said washing tank 20(102); wherein said
apparatus further conprises a neans to create an uni-directional flow

bet ween an Wileatheaodtaamnants dretenpfved diooh thawhilkpipct,dhku(iLi@ptidp! fhosi ti ve

punpi ng sai i iquid inte t washi ng tapk, (10 a% Sj,tive
extracting uE ledel%sta%g%}ér{&ﬂ .ta&i”ay g’ﬁ]{“q@? W%%P lﬁcgﬂ?hﬁﬁ?ggﬁgg‘%ﬁwf”l gh Accor di ng
t o one enbodutheenfthefvatliigg phkksent i nvention, the neans to create an

uni di rectional flow between an inlet and an outlet of said washing tank
(102) is at least a punp connected in series with said washing liquid

suppl y 10hanarapfatdy ¢108pbCthywpresd thveatith fodRRbovingRensaithnwasd g | i qui d
di scharge chapber_(120).to forma 30circuit. Alternatively, the nmeans to
create an uititags PERFPERisce by 8%n®amrsare denid somarnisshd an outl et of said

washi ng tanly GhQRhinkSadl(16D3F8E was idGRIRSELAA alsBbRabeh ¥Ry |iquid
supply chanber (110) to punp or push said washing liquid into said washing
li qui d suppigde easpwof said Wasking ligeid] east a punp connected to sai d washing

or pul e hacri e g dopg o () SEpRRAY B8 FIREREMER | Sper
(120) . 1Phe fankW03) iariseppigispissid wWaskjog quid intuspidwashngtankh108%t r act ed out of
\?\gisﬂi \r’]\gs Ih: gg)l %tv%gﬁing }i%a)d cﬁéc‘l{gllg% WG kﬁo;‘ﬁgacﬁg&%ia%lejgo%%leﬁd oir@i:"d amount of the
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 liguid supply chamber (110) to pump or push said washing liquid into said

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



bei ng punped into said washing liquid supply chanber (110) is substantially
equal to the anobunt of the washing |liquid being extracted out of said

washi ng IigYu('}Tg di scharge chanber (120). 10O her features, accordi nig to

ot her enbodfMEHPEEY the present invention, will be appAFEAtYP¥80Re
acconpanyi ng drawi ngs and fromthe detailed descriptions that foll ows.

Brief Descriighiti aibcRdred ORnBeANDOONS ckRadt Br PHIDGE wWashiRy BYlid Suforlgitt er
illustration, the préesent invention will now be described with reference to
t he acconmpai@siige deuddigwrgarhampbet(120).  Figure 1 shows a perspective view
of an apparatus according to the present 20i nvention; Figure 2 shows

anot her perspective view of an apparatus according to the present

i nvention; Z25Fflguroéti® washivgdiquidpepepeastintpend exwacted canofypphwashing accor di ng
to the pres j Nt | i ing re . FLgur. shows a
Cross sgcti%ﬁ%ﬁhgyg@%%gﬂ%ﬁﬁggﬁgggF%@&%lCgb%%ﬁgﬂg§¥§%éwﬁ?@gg'Wﬁinvention. 30
Det ai | ed debging ptmpeil iofo sahlewphefdigueidsuppli ohlantien{ K1 0) 14Gubstantially equal
20101013995 1My20091000107. 5 .The .terns, " pu d.into" .and,"extracted out"
2s Used i n [Ee EPEEAT Teavehi bR e R BT Ret Seieiadha pui 1+ ¢ he
washi ng | i qaischargd dhambel (@20). of the washing tank by using at |east a punp
connected to the apparatus. 5Described herein is an apparatus for renoving
contam nants fromthe surface of a workpiece during manufacturing

procesges. BaledFdatddss, hofdisHoRthel cABIdihents REHRPRAEAl IO AifRr T enpvi ng
contam nants fromthe surface of a workpiece according to ‘an enbodi nent of

t he present amakahfipgrihe ereprmpandngdegyings el from khodetplpd dewseapipasiialg t ank
(102) is whgfigyd Wworkpiece to be washed will be placed. 10Inside the
washing tank (102), there is a securing neans (not shown) for securing the
wor kpiece in its position during the washing process so that the workpiece

to be 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



washed is secured in place under the streans of washing liquid. The washing
tank (102) of the present invention is preferably a four-sided tank in the
shape of a_square or a rectangular. At one end of the washing tank (102), a
washi ng | i QR P1YBEEDDI y chamber (110) is attached to it PEEMEINHNAG t he
washing liquid into the washing tank (302). At the other end opposite to
the end wheTke tehes teshpoddntol et ‘@xHade] HtTHAKBE M thd ke BvehtiAGhRH, a
washing liquid dtils&ha‘r‘ge chamber (120) is attached to it for discharging
the used waH REPE HUIRPsh peshpdh dhepxashingdicquighirtoiapd 2t oftbewwashingdank n t he
Figures 1 tQy§5ngmeé{@§ngcblm%&imSﬂ{9%?ﬁra&E@nber (110) is a closed chanber
which flares out gradually to connect to the inlet of said washing tank
(102). Preferably, the washing liquid supply chanber (110) is a closed

di f fuseP fuRseribadheeisl is am airaragsdosigmoviag coatininagis ftonc thk sinfenef 2 shape (114)

and i s upwaggdlid; - i [ par 112).that is
connect ed at % éJClg?ggﬁ%%gu%%u%%ﬁ%%ﬁgg%ﬁﬂg% @B%aeéfgi(aﬁég’ttg%k (102). The
washi ng | i quppdrafis(@hey iperenherivgeoniabhtsifeons thestdinteiodk horlepieder r or i mage of
el SR EGe LA o PSSR BB B2 B2 0
tsﬂafe. ( 12:1% (1aay 'Iih? mkrt]mgoﬂn%( (toms;e«sltmﬁua “Toﬁ{rllaﬁékélﬂ?[ Be vﬁaﬁsﬁ% vwilPBEplagar t h( 122)
i o Moo oSS et Srbite e 072 thestis Aotk MDA HE RO PGS qui

di scharge cihemhrkpieded)its pbaitio &iriizakd Yaddehais@EPAtatthe RBrkblRYSHRA- U shape
with the washing tank positioned in a substantially horizontal position

| ocated at PAEHEbtecHrd implapaipder thestreae of oo boos Hbr Mzios 1500107 6 The
washi ng |i quiod) &8mé %fa@éﬁt%eh@oﬂ_@@%‘f&aﬁl ﬁlfélg—%ﬁieﬁrt&?c;ﬂﬁhe‘@’ﬁéfer ofguch as pure

water, ultra-pure water, a chem solution or any other appropriate
| i qui d. ThesaBisaaratraefargdularh dt preendrof therwashingdankf(19hewashimgpliquiks a means to

t i = i fi : i . t of th
Ceni nd 3t anfirphRgpet (19075 atdcll 35 Srfind AL laBRE A0 B IEL D1 nashi ng
tank (102) washigpik (M2).eXtthactherrgd oppaitevisthe morl Wheyaitht voashingfligsidi d washi ng
tank (102). | n,one enbadinen f,the present, inventi,on, t nmeans to create
an uni( - di )re%fppgrn%am%ﬁ’f @gg\) 158‘%‘%@8(}1 a(fff‘s‘%ﬂg g‘ﬂmgﬁibs"]é\ﬂg%fhaf@f’r @go)slﬁi d washi ng
tank (102) atsachéd lodefl dibciuging aRRPETKEMingliGRT fas W wishiitghwashi ng | i quid

supply chanber (110), said washing tank (102), and said washing liquid
di scharge chanber (120) to forma circuit

20 Asshown 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
suiastantially 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.



whereby the flow of said washing liquid is being punped into and extracted
out of said washing tank (102) sinultaneously and continuously to form an
uni -di rectional 15fl ow between the inlet and outlet of the washing tank
(102) In t W&20e4H8WSnent, the circuit may possess anot hBETMYALEOHHT o
recycle the washing liquid. This recyging circuit may further conprise a

filtering MuRRfchip ByoR Aboltib] YRR 1aied WFRNdOsThid Wit he vashi ng
(6] e u

liquid. The details this recycling 20circuit wl| rt her expl ai ned

in the subsderupwe wekar:a giemienl solgeaiariapy phat apprePiaingkd. enbodi nent, t he
means to create an uni-directional flow between an inlet and an outlet of
said washing tank (102) is at |least a punp connected to said wa, shing

| i qui d supplhg appeaatbe of the pdsettommatign Bithet onarphibesg théage kaicrpate an wwi d 25washi ng

liquid supply chapher ,(110) and .at | ea - pU sai d washi ng
i d B o Oirse SR bk o8 e e of Rl SpRE Rl REEI G Sot "o s o
washi ng | i qusitive psapiag geidohmhing tiq(id 209 thel washimg tardr(boz)iame postivet he punpi ng
and extracti of th shing.liquid.intqg.and o Oof the washing tank
(102) are éﬁﬁgﬁgﬂlﬁﬂfwﬁgﬁmﬁW%H%@ﬂffgwa“@ﬁﬂﬂﬂ?%$é%@ ly. The amount of the
washi ng i quid being punped into the washing |iquid supply chanmber (110) is
substantially equal ;to the anmount of the washing Ii%yid b jng e*tracted out
of the wasHPRE® PRERACR! SchapigReoE YFOPR, 14 5q0s 1O ysale an unt-directiona

2010/ 01@%?0@16%&9@%(ﬁ&@Wﬂoﬁfegﬁrﬁiam@aShﬁF&m (POBSEANedshy RIS ON, a flow

regulating plate (104) is nmounted at the inlet of the washi ng‘ tank (102).
The flow r egonestadrip sprieatvetly spphyashing digiskssaply shambes §1 k0.caidiwwaskREwi | | cut

across the i . er: Of: M\{?aﬁigg L Qi ehd qaashi ng tank
(102). To et%ﬂzagg%)’ %@ggé%%?%?%alﬁ@%d of t eg:g%dﬁgérfé%ds) %ﬁ%%ﬁlﬁgﬁ one

Sper f or at edwlidrehy thefowaif isxid wakldneliguy isdeingmuntped inde andwextiagiedputof t he

washi ng tank. (102). The or.e- i f I ) . 4) has a
plurality osﬁldfi\%ft‘se rngﬁgg(sggé) %%13@ Eéuesy%%icghﬁgﬁro [elﬁg Eda%%'h%gﬁgjr @Eﬁ%ﬁ&éaﬁ)

pr e- defl&r mi fivedbétnead thalinleffdnd cafetrdf theegashing tab@gt@Her abl y circul ar in shape
but it can be fabricated in other geonetric configurations, for exanple
squares, ovals, rectangles or other suitable shapes. If nore than one

perforated hgweresdhht, A% dlcal afhy pbRediSQ6kthet MAtRANS tdcyelt iRrwashing he

erforated flow regulatin | at es be the sa or th e different.
P liquid. Thisgrecycling %irc?uit may furt! f):/rcomprise a 1ltang means ﬁ)%atrgggt e

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
wagshing 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).



15 The apparatus (100) of the present invention may further conprise at

| east a baffle plate to regulate the washing liquid. The baffle plate (116)
is preferably installed within the washing |iquid supply chanber q(11110) at

t he upstr e ¥1OIEESt | ow regul ating plate (104). Pref eréﬁT’%Yz?‘ﬁ@" Bftle
plate (116) is installed between the 20w der upper part (112) and the
vertical fwueeldiogldde pednd iav&itios] afidw adghiatipeplaRndddud aoutited sthke f | ow

regul ating plate (104). The bhaffle _plate (116) i | so perforated with a
o arai 1 ¢y et wiskbiedg Ut the B0 e Bl oD rBTIsAR fe pl ate ( 116)
is to redu?%sﬁi&ewnﬁh%uwg &Eqs%*&%énﬂmmmasg@émm@sﬂﬂégmwdam@thequal ise the
pressure of the mashln% liquid. 25 If necessary or desirable, nore than one

baf f1 e pl atashingianisél §3) ol enhanes the parfaipaRedd hegPRRES JBPE 088 f | ow
regul at4 ng kulh Ve shdtdled TPHE iHIBAE () Gadplehk Pl ates are
used, the gg}nfgl{a%&f:ﬂgo?énglgfgﬁ%%@gﬁg{%l elp atees ma;; e the gam&*g or different.
As illustrdi®d. in Figures 3 and 4 as one of the enbodinments, a second
30baffle plate (118) is provided between the first baffle plate (116) and

the flow regulating plate (104). Sanme as the flow regulating plate (104)
and the fi Sk afaé-ideatipledtfow kiblpting pletes ) heb dplbfalicy qfl vedter padsd®) i s

perforated with a plurality  of ertures. Preferabl one end of the second
bat f Do pi acbiteByRiel ihiqs S BrAPoaRmmhEbir i Yie PRt egui at s ng
pl at e (004)preedblysishlaniisag)edawarn 8¢ fabitdtdd ia ofitee gesmatiing end. WO

2010/ 013995PCT/ MY2009/ 000107 8 The apparatus (10 of, e,present invention
may furtherCOE%%?ffoé‘é’garwsq%qvg&ﬂe%?i@g%o és?l%%m ®the outlet of

sai d washing tank (102), covering the entire flow passage fromthe washing
tank (102) into said washing |iquid discharge 5chanber (120). _ The second
f1 ow regul df matp thrmens Reriosyedhaw segplatipgplatey atsrused, thecopgffuctipg offPE char ge of

used washi | 1 QUi L 8e ' [ - uni directional
Hﬂr Fattd fﬁ‘)v@ﬁg gﬁﬂ%\@%{gr@ glfag bE ke %P@lema?tbé'dﬁfetré}ﬁ

!
flow wi thin the appara ﬁs. g to the present invention, an overfl ow
means {4108) is extends fromthe 10top edge of the second flow regul ating

Dot 10 gl RV B PO e A Ay Oty 1P

f orm of notutites wpwiaig thd washixp lepde The belflopid (106) inpefaalflt 08jallehabl e a

continuous 1%1?11’11\1/ %%\rr]acs 'n%fliq\ﬁ%ssbli}aag c{lelur%eg (110) at the upstream of the flow
regulating plate (104). Preferably, the baffle plate (116) is instailed 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.



15t hr ough the washing tank (102). This ensures a uniformwashing liquid

| evel during operation in a sinple and econom cal manner and thus ensures
an uni-directional flow of the washing liquid within the washing tank
(102). TheYR#P3%5eans (108) is surrounded by a subsFﬁHNYéP?”&“Q}PBsed
overfl ow chanber (126) adjacent to th& washing |iquid discharge chanber
(120). Wien the washing liquid in the 20washing tank (102) exceeds its

maxi mum | eyel , the hi liquid will esc t hrough the qverfl ow nmeans
(108) 1 nt o Besdnpars d SO s 4BeEr [riesen Ty Mt SIRREE ASRCORE RS or Kpi ece t o
be washed jegumahd pI8@ (D¥6)at e ©HARICE sl Malined s o), chtirBigtiieenti@s hi ng t ank
(102) and i S secured in place via the use of the 25 securing nmeans within

din pl
t he washi ndovw assasq Top he washingdanki (A82) ipiquwpid washing Hguid ¢isshargel i nto t he

appar atus I.H,Frﬁ)lé ! BNas 3 i tt om of
t he vvaghi n% I qu&a)safgg f oc%gﬁ}ggfﬁ‘?zﬁlg%m%lgonst %:??Q?lﬁgv?/gg%t%?ﬁﬁ/ashi ng
liquidis fisrhmggerndoes] yashingdiquidandimaydietotofcragia antl endiweindle @H- t he verti cal

funnel (11 f N liquid supply chanmber (110) into the w der
upper parté%ef%ﬁ?gl\?ﬁgy@ﬁ@hg%bagpa eg'pl ates (116, 118). Wth the exi stence of
the baffle plates, the velocity of the washing liquid is reduced and the
washing liquid is spread to the edges ar sides i he, w, der er part
(112) of  AECTERR ® PrSERt ATy ?ﬂﬁ?ﬂé’ﬁ%@%’r‘nﬂib@.&) SRR ¥ Rg™1iquidis

t hen ijot r oghpcage ui e sdtend Bofresdl g fiptan(106patkiat dutlgt ¢fl saldewashidg fanknt o t he
washing tank (102) untjl_the washing liquid flo ver the notches of said
VO 2010/01@@@%@#%@@?’@8@16?“@30 ﬁP’I"%ngmﬂ\%ﬂﬁP%)‘W aipﬂfrﬁlr&?ﬁ over f | ow
chamber (1@@%4@&(@%@%&@93&@% by @lggonti nuously introduced in this
manner into the washing tank (102), 'the used washing liquid is extracted

out of the washing liquid discharge chamber (120) so that an _
uni - di r ect irgagheb@fhehs 1108) 4RGRWNGnkhE ool b ot DRRKASRINY tank | s

5produced and nal nt ai ned. e perforated regulating plate (104) causes the
washi g | i uieehttbe viasting tovk € 03hdhis| appureos Wit hing ligwiddeishdwers or at i ons

?R(rjo 3; L 0 ts f] 81%%5?(‘?";@'152{3?@%% %ﬁ{g@?@ﬁa@g&}% %‘%P%ﬁ‘lt ‘lgﬁlllﬁ%%/ mig%éaﬁ%?ﬁ%@f : i()\(;]vu ipgt tern

and t hus aflovwniftih weshirigdiwadd Fitldwtivi wishingtting WeBHhThegoveaidw (£@B) . To ensure a

constant unj-directiopgl flow, of, th shi | i.quid iRt ratus, the
flow of t héf %?ﬁ“ﬁ@u?dgaﬁ’yﬁ S\‘/\}?Sitqmﬁty ﬁlﬁ\?,\%toé(ieﬁg'ﬁ’ %‘%@%’%rrgg?)fggatcgg%gubst antially
hi gh flow gatwashibe Hﬁ'ﬂﬁldﬁﬂhm%éﬁ%ﬁ&dﬁ@ﬁ%).%&ﬁﬂh@vﬂaﬂﬂnﬁ Hfid bvdhag from t he
inlet of the washing tank (102) tq the outlet of the. rl n%%?ta_nk (102)
renmoveéd comasiing ik £192) sxseedeitppige lsyelsthew Ilgphwé%‘ﬁe”a SEBRF within said
washing ta 8&%@Eoﬁh§w%§m@gﬁ;\wsd@mv%éﬁaﬁme%(fl%wor kpi ece are carried

away fromt pi ece and dis rged together 20w th the used washing
liquid into the washing |iquid discharge chanber (120). The

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 botton: 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 lquid 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



uni -directional flow of washing liquid within the washing tank (102)
prevents the renoved contam nants fromre-entering into the fl ow of washi ng
liquid and_re- depositing onto the surface of the washed workpi ece. An

i mport ant ngFHW883F the present invention is that the BFE@QG&Q@W%WHn said
washi ng tank (102) and said 25washi ng9!iquid supply chanber (110) are

subst ant i ab{eyfl®d vdans (108 Bfcthe ovdrNGw VR Hben 91 J6) Whitk wikhidddiquasibi ng i qui d
supply chanber (110) are not pressurjzed as qpposed to the conventional

met hods. | $PriigEOyshemEpdugd Ehbisdnansat inksyt %W@S%ﬁlge@%lﬁ@o?}a#&ﬂSF%n, the used

washi ng | i%ﬁ?@@iémﬁg&% 5 QMHaNRasHBS i didcgatbdcihirPanggsochanber  (120)
may be re-circul aled and re-use through a recycling circurt which is

provi ded btetwewmnitdisctipnehflony of thg washing Herid mdinctha meding R} and t he washi ng
| i qui dssup (110). The recycling circuit conprises a fl ow passage
for coPIecﬁkﬁgﬁgﬁggﬁgggéégéhing | i quid di scharged fromthe washing |iquid
di scharge chanber (120), a punp to extract the WO

2010/ 013995PCT/ MY2009/ 000107, 1 ed washi ng, i gui. } t washi ng
liquid di siﬁ%?‘ﬁg’h{&tﬁgﬁ?%&‘%(‘ﬁ_%%o%ﬁ@ Pues g hine @ﬁ?‘ﬁé@#‘%ﬁ%‘%&ﬂ?ng i qui d
from t he f fHow fpaasaeteninheough penf@stion’@nd acrussdhswaghing tediafib2y. Thd 10), and a
filtering neans | ocated at the stream of said to filter the washing
i quid, Theveadla akdnging ftateosandet BRI e Al 4 5

di schaypge ghanIglov detfin Al (RIRAMANRI-BHediiBhA ewlthia theeasngaad(@0d) | t ered
through the filtering neans to elimnate the contam nants before it is
punped or pushed into the washing |liquid supply chanmber (110) for reuse.
While the wahbfga b uhisgiRelidal ﬂb\ﬁr%‘&@tv@édhﬂn% lityiRe 1R RAbAdritSs, i
pre-determ ned 10anmount of fresh washing liquid is constantly introduced
into the aﬂpﬂrcﬁtthswashimm&ﬁb‘éﬂkWen@iowmgwﬁéﬁﬁ@y &t 3 sHbpiantiably hﬁgﬁ fig% y. when
excessi ve @hing liquid is introduced into the apparatus, the excess

anount of washing liquid will flow out of the apparatus through the
overfldw means. The contam nants renoved fromthe surface of the workpiece

are thereby, di scharged.out, .of ..t he .apparat us,. t.hr Y of the
over f | ow nﬁé}ﬁ&l"‘gr‘%’?‘gﬂbﬁ\?}m H%m&ggﬁfr}ggfgw glue’l 1@‘6{3#%%‘? %E%%zﬁﬁ%@%ﬁ? %fLO) ,

washi ng t apkhe bAAM ol WESWAshihgl thrtU(l 02)dEmonarcgatamivantsdron{ th2 GJfandit he
recycling circuit, are constructed as one i al structure sg.that the
liquid di séifapepeniessplagrd ‘rnﬂan%ﬁ&@gv%t%@%?ﬁghﬁﬁawwnﬁﬁsﬁ?‘?%"&ﬁced into the
appar at us  glog Sk ddbtsridddddyeione eWiRRpitdanddisclilirgiabgeinal ef fect in

t he appar at us.
ng 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



I f desired, the washing tank of the present invention may be further

equi pped with an ultrasonic unit. The ultrasonic unit enhances the washi ng
ability by _irradiating 25the workpiece with ultrasonic waves and
facilitated?Hd¥8B¥¥Ective removal of contaminants ther ePFHEMY2HHE918F egoi ng
descriptions of specific enbodinments pf the present invention have been

present ed fugdd WARINRUIREEAR ofheividshial ﬁeltliia ARcRAEE dRfbE: QRO 1 Piyp ar € not

30i ntended to be exhaustive or to limt the invention td the precise forns
di scl osed, tharelleed Bathive hemd fpwdhes flewprses intedbe washing lomid swpplypossi bl e.

The embodi gRft s (P, £R0SAR:ADThARIELLOEL ﬂ%j.}ptsgg%rf DS S Blgfef NE

principles of the Invention a S practic I'cati'on,” to enabl e others
skil | ed i ntheteashing ligyiddbe veadi washing lihed icnlested foom ghrdvashing tigsidenbodi nent s

with vagio | f.catl .as.ar uited 40 the WO

2010/ 01 200L BePRi/BEBFh R D ARSI M Bt A bitShes A Blipretirone 5 ¢

i nt ended t idtringmeasdp eliminatdte bonteninannbdieredel ipnmgedyr pusleeddhwiths appended
hereto and_t heir . .eqyi val.ents.. ains 1. An apparatus (100) for

removi ng cofit %Hﬁ‘ﬂ%uﬁﬁ%%ﬁnﬁ@‘ éﬁp}cg&éeuﬁ?' a wor kpi ece by using a washing
liquid conprises 5a) a washing tank (102) for washing said workpiece in a
1 Ut d-sup T SIecha RERED H45 S EHEHAES "B PPN 1t JSHFINash: ng 1 ank
(102) foor sHPRABUITRSIS MashiN@BNLME dohdatd ihibdRcSBinth MeafaRdud®nk (102);  c¢)
a washing Iiquid discharge chanber (120) attached to ‘a second end of said
10washi ng €Bifce the Ppnipgyinagisslinanaiion gbilise &Vivaenrasgve wadiies iqwihissai d washi ng

introduced into the apparatus, the excess amount of washing liquid will flow out of

the apparatus through the overflow means. The contaminants removed from the
surface of the workpiece are thereby discharged out of the apparatus through the

15 notches of the overflow means.

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



tank (102); d) at least a flow regulating plate (104) nounted at an inlet
of said washing tank (102); e) an overflow chanber (126) adjacent to

sai d mashigﬁ)#i@uid di scharge chanber 15(120) for receiviq&lwashin% l'iquid
that escap®d f¥8M3E%i d washing tank (102); and 0 at | ea¥tTANGAPIPUID| ate
(116) installed within said washing lilquid supply chanber (110)

subzt ant i apwcxﬂmipegdé&mﬂjadﬁvb@ TtS@intentibdivar tRe bdopb bﬂ@em’;@h@méﬁdm) , Whelr ein
sai d apparatus . further, conpris a means.to create an uni-directional 20
f1ow bet mgﬁyﬂgﬂﬁ’i’fﬁ‘ﬁe‘ﬁa‘&ﬁ&r’ enogd Pyelp 2B¢ Tieg U aeRng tank (102) by positive
punpi ng said washing liquid into the washing tank (102) and positive
extracting used washing liquid out of said washing tank (102);

wherein said overfl ow chanber (126) having an outlet connected to the

outl et of the washing liquid discharge chanber (120) for directing the
overflow washing 25 liquid into the punping nmeans. 1 An apparatus (100) for
renmovi ng contam nants fromthe surface of a workpi ece by using a washing
liquid according to claiml wherein the pressure within said washing tank
(102) and said washing liquid supply chanber (110) are substantially equal.
30 3. An apparatus (100) for renoving contam nants fromthe surface of a
wor kpi ece by using a washing liquid according to claim|l wherein said neans
to create an unidirectional flow between an inlet and an outlet of said
washing tank 002) is at |east a punp connected in series with said washing
i quid supply chanmber (110), said 13 washing tank (102), and said washing
| i qui d di scharge chanber (120) to forma circuit whereby the flow of said
washing liquid is being punped into and extracted out of said washing tank
(102) sinultaneously and continuously in a nmanner where the anmount of said
washing liquid being punped into said washing tank (102) is 5substantially
equal to the anobunt of the used |liquid being extracted out of said washing
tank (102). 4. An apparatus (100) for renoving contam nants fromthe
surface of a workpiece by using a washing liquid according to claim3
wherein said circuit further conprises a 10filtering neans |ocated at the
upstream of said punp to filter the washing |iquid.



5. An apparatus (100) for renpbving contam.nants fromthe surface of a

wor kpi ece by using a washing liquid according to claim| wherein said neans
to create an unidirectional flow between an inlet and an outlet of said
washing tank (102) is at |least a 15 punpi2onnected to said washing liquid
supply chanber (110) to punp said washing liquid into said washing |iquid
supply chanber *%) and at. | east a punp connected to said washing liquid
di scharge chanber (120) to extract the washing liquid out of said washing
| i qui d di scharge chanber (120), whereby the anount of the washing |iquid

bei ng punped i nt I i\ng Liquid s | y chamher (110), is substantially
equal to 20 thg'glrlr% r??at%gﬁa@hgg Wﬁ?ﬁf‘ﬂ%c?'}%%’ﬁp%ltsb@?%eéﬂ'?cﬁ BYVOBNECHPY sai d
washi ng | i qui dusthgewashires lgjvaidoenpriget20). 6. An apparatus (100) for renoving
contam nantg fromt 0f wor kpi ece by using a washing | iquid
accor di ng tg cl ai %%ﬁﬂégéﬁﬁfg%b?ﬁa‘gﬁﬁﬁﬁssf'?d“(%‘ﬂ“&?é’gﬁé}“ﬁﬁe"ﬁc‘w&%@ (120)
is attached to the wnldr tpposofiseidtveshiag Houfid;r st end. 7. An apparatus (100)
for renoving cont@mnj | e, f ace . of rkpi ece, by using a

washi ng |1 aui d_acdor dronuit bR Bbelg cRkeer 6o ety ST oL rie Bre o
(104) i s nount etk @02} hesupplyiet sofl wediing lipRhintogaitl ambhifgl@2) (102); such a way
that it encloses cent:1 e o f p e, 4\t ahd. washin apk .(102) .
8. An apparatus (C?L(g%ﬁ%(l)fgnfrl@rlr%sllsél%%o‘%%ﬁleqﬁéﬁn saﬂ?cilg%(i ﬁé;ecsoﬂ? %gigpfﬁ‘éa

wor kpi ece BY usi-ng WashiagHprkg(102)fer diseacginglised washiog diqnid fronh ezi¢iwaslsag d f | ow
regul ating plate (194 1gggrpri ses a plurality of water passage apertures.

14 9. An apparatus §1 0) for renoving contam nants fromthe surface of a
wor kpi ece accor didhgrt {95t Bawieguliting plpta (K4) thowpspbatan irdet(of 60Y vashitgtenk -
conprises a second (flbggw regul ating plate (106) positioned at the outlet of
sai d washi ng tank (10 5 and covering 5the entire flow passage into said
washi ng |iqui d difscRarEélopehamear (126) adiacentiig saidwaghinealicatd dsqhaigo phader

removi ng cosnt an nant 30)f0Rdhe: sEiRAGuRI hA HEF S PG SRE L hgnel ai m 9
wherein said secongu‘fl)ow reguilegati ng@pﬁgte (f%%%éﬁcoo?r&p%@g’g&g%lﬁ%r(gﬁ)ty of

slits. 10 .11. An &‘Bﬁar atus (100) for renoving contam n_ar'.lts fromthe
surface of a wor Kpiaedessby WO Plte WESH iRGailed Aiditth 366 O%£Lhig Itid?licflsﬁﬂbpm o
wherein said washin lllbegwﬁ suppl y. chamber EllO)‘ is a cl-osed chamber which
flares out ‘gradual |C3*“P ¢o ﬁé‘@ﬁta'_i‘tt?uﬁ’ﬁ%fpi’fﬁllﬁé ar torsaidflo rapdMinglacedfdy 102) . 15 -
12. An apparatus ( Iejeid fid dpparanb RGthe kel dRicansth @bk BR usilif-agRanf 2
wor kpi ece | gél ng a washing | |qU|§i according to claim 11 wherei.n said.
washi ng | i%%i %%B%W&}eﬂéﬁéﬂ’ﬁ d g et picsaid washyag iy (OB kyenosiiyn BRePPiRgNi f ol d
having . a subssaiintashink Yiqwie it tlwabingnahi QUZRAT bdsldve AskthS uitaRkihy flares

out to forma wder upper part 20 wherein the side wall of said wider
upper part is l%ﬂufdg%%gg‘? J(’)w%ﬁglgiwg‘%‘iﬁ}z&f sai d washi ng tank 002); 13. An .

appar at us (100) fowheeinsaiduyeflont dainbalds) hdviipdnhetla dsinraed efthaomer kpi ece
according to cf%'

. er.ei,n said.liguid:; ly .chanber . (110). further |
conprises a 2 secgor@%%lﬂg lf“l“g disphieree ?‘TE@%V(&Hzfégﬁ1f%°Hn%§f\Ré%ﬂgw g rst baffle
plate (11625 arituine thd mumping means. _ ‘ : '

2. An apparatus (100) for removing contaminants from the surface of a workpiece by
using a washing liquid according to claim 1 'wh_erein the pressure within said washing -
- tank (102) and said washing liquid supply chamber (110) are substantially equal.
0 : ; ‘ |
3.An apparatus (100) for removing contaminants from the surface of a workpiece by
‘using a waéhing liquid according to claim 1 whérein said means to create an uni-
ﬁirectiopal ﬂow between an inlet and an outlet of sai;-i washing tank (102) is at least a |

pump connected in series with said washing liquid supply chamber (110), said



regulating plate (104). 14. An apparatus (100) for renoving contam nants
fromthe surface of a workpiece according to claiml wherein said second
baffl e plate (118) installed between said 30first baffle plate (116) and
said flowregulating plate (104) is slanting fromthe mddle part of said
flow regulating plate (104) with a free noving end. 15 15. An apparatus

(100) or renov ant:s fro S ce according to
claim1 wherei rwgg’afégag(a(@%je prate’ rpﬂ[’{;]hquffl%ﬁcg?@e %@F‘g‘&‘v@%@ RGP urality
of water passatberelpethe ﬂmesf saﬁilﬁashﬂ\g l;qmﬁwt&iugq)u(nﬂ:&oihtofaaa eX QIR b f
contam nants f f | ece. n shi l'iquid
according to cIg gdlmn%S?& ?@éﬁ}u&gﬂvﬁgﬁlﬂ 8%?‘5‘3&&“0‘%6’%&?“&% er (120) is
fsubs'; ﬁnt :jal I K amernt ?ﬁﬁaldlwmlyeg bﬂuxéaemgmﬂmiad irgo kalzdxmsdmgwﬁml(wzqnanberlo(z)llo)

or e dis n

1017. An apf)a?%?ﬁg&(ailgg@ l}éﬁﬁf!r]ée"[rpr(%'\][/1|Cﬁg b ?f{ lé\‘?f’i l?fr'ﬂgsexF? ‘?‘fﬂ‘f”ﬁ%g%a@rface of a
wor kpi ece accovaihing tang (€023i m | wherein said apparatus - (100) further
conprises an overflow nmeans (108) extending fromthe top edge of said

second flow regul ating plate (106) such that the washing liquid will escape
from t he washi‘hdarpRauhtl80yfer eaoding vertdmiomtnieem the (LERY of\hlemri@&cdbwvashl ng

l'iquid exceedsusil%ea RN FHRib g&’c%l’dxxgﬁo Rl §1}gfnqgiﬁ 1al3 acégg plést%%r kBI ece

appar at us ElOO or renoéqla@g cont nants romthe sur

according tb clilirire mpang it dha ppstisye of saslpumpdn Sli¢r1eByashmgdigpidur al i ty of
slots in the formof notches at the top edge .of said second flow regul ating
plate (106). 20, 6 19. An apparatus (100) for renoving contam nants fromthe
surface of a vﬁ)ﬁk’ﬁ’i’%@“ @Qg)rfai TEgoving eorsaminantafvan the surbae df svstipieg: tyank (102)

gf\ ereg ;I ppihw tkhxg&'%ddhu%ﬁ BEAA béeohfilg'to bl | WRerBRRki GREh ofthreh LWhSOUNd
dlrectgonal flow between an inlet and an outlet of said washing tank (1 02) is at least a
15 pump connected to said washing liquid supply chamber (110) 1o pump said washmg
liquid into said washing liquid supply chamber (110) and at least a pump connected to
said washing hqu:d discharge chamber (120) to extract the washmg liquid out of said-
washing hqu;d discharge chamber (120), whereby the amount of the washing 'lxqt_ud
_ being pumped into said washing liquid supply chamber (110} is substantially equal to
20  the amount of the washing liqt_xid being extracted out of said washing liquid discharge

chamber (120),

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

25  chamber (120) is attached to the end opposite to s_aid first end.

* 7. An apparatus (100) for removing contaminants from'the surface of a workpiece by
using a washing liquid accordmg to claim 1 wherem said flow regulatmg plate (104)
is mounted at the inlet of said washing tank (102) insuch a way that it encloses the

30 ' entire flow passage into sald washing tank (102)

8. An apparatus { 100} for removing contaminants from the surface of a workpiece by
‘using a washing liquid according to clalm 1 wherem said flow regulatmg plate (104)

comprises a plurality of water passage apertures.
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9. An apparatus (100) for removing contaminants fiom 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 intq said washing liquid discharge chamber (120).

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

' acoordmg to claim 9 wherein saxd second flow regulating plate (106) compnses a-

plurality of slits.

1. An apparatus (100) for removmg contaminants from the surface of a workpiece by

using a washmg liquid according to claim 1 wherein said washing liquid supply .

. chamber (110) is a closed chamber which flares out gradually to connect to the inlet

of said washing tank (102).

12. An apparatus (100) for removing ¢ontaminants from the surfacé of a workpiece by

| using a washing liquid according to claim 11 wherein said washing liQuid supply

chamber (110} is a qlosed diffuser funnel manifold having.t_t substantially vertical

funnel shape (114) and is upwardly flares out to form a wider upper part (112)

wherein the side wall of said wider upper part is attached to the inlet of said washing

tank (102);

13, An apparatus (100) for remoﬁing,contaminanté from the surface of a wofkpiece
according to claims 1 wherein said liquid supply chamber (110) further comprises a
second baffle plate (118) installed between said first baffle plate (116) and said flow

regulating plate (104),

14. An apparatus (100) for'removing contaminants from the sﬁrface of a workpiece
according to claim 1 wherein said second baffle plate (118) instal!ed bct\&een said-
first baffle plate (116} and said flow regulating plate (104) is slantmg from the. middle
part of said flow regulating plate (104) with a free moving end.
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15. An apparatus (100) or 'l'e:ﬁoving contaminants from the surface of a workpiece
according to claim | whereini said baffle plate (116, 118) is perforated with a plurality

of water passage apertures.

16. An apparatus (1-00) for removing contaminants from the surface of a workpiece by
using & washing liquid according to claim 1 wherein said washing liquid discharge
chamber (120} is substantially a mirror image of said washing liquid supply chamber

(110) for the discharge of used washing liquid from said washing tank (102).

17. An apparatus (100) for removing contaminants from the surface of a workpiece
according to claim 1 wherein said apparatus (100) further comprises an overflow
means (108) extending from the top edge of said second flow regulating plate (106)
such that the washing ixquld will escape from the- washmg tank through said overflow
means (108) when said washing liquid exceeds the maximum level of said washing
tank (102).

18. An é.pparatus (100) for removing contaminants from the. surface ofa workpiece

accordmg to claim 17 wherein said overflow means (108) is a plurality of slots inthe

. form of notches at the top edge of said second flow reguiatmg plate ( 1 06).
20 | |
-19. An apparatus (100) for rérﬁoving contaminants from the surface of a workpiece

accOrdinQ to claim 1 wherein said washing tank (102) is equipped wifh an ultrasonic

unit for thie application of ultrasound energy.



