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
pr ocessisng JunzToN n conmon.
The first 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 brﬁé‘%ﬁ' into the rinsing area when the workpiece is noved and
soaked in t BlHhGs fAFRMRIIChIE R AR B9SS Brdused Hrpugh automatader nore, t he

use of nor emhhERcOARE HloBdskANTARE 2 RaRERNANRodbRS 1iBIveS id Mef f i ci ent

production of a hard disk drive. During these unit processes, residue chemicals,

small particles and contaminants which are attached to the surface of a disk need to
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



30as it increases the nunber of conponents and also the size of the
apparatus. Further, there are ultrasonic cleansing apparatus which renoves
cont am nan Eiﬁ()/i {?r adiating a workpiece in a cleaning tank with ultrasonic
waves. Ho 10PHES Wo 2010/ 013995PCT/ MY2009/ 000107 2 HFTMRIBHEOWAves
acting on each workpiece is usually nol uniformand therefore contam nants

cannot be eflfre®hicwedves abtingQisdash G0ikdpics BRBYAE noluSiRfR HaSfsecfoBesi des,
various runni ng water type washi ng machi nes have been known in the art 5and

there are a“RiARNERNISFaNHat kawifcqtivalnamousistenily rgmersdiasomp ersesrachi nes, for
exanpl es, | ai d-open Japanese Uility Mdel specification 861-130389,

| ai d- open Japanese patent specification 864-63086 and the United States
Pat ent  Appl Pesides ortiRgs nBnipgovagtypeTrashing shchigeshuyh bern ldiovolimthedrti n t he

i ed. SCet g FALSR ARLLSALEN 0 5,09 SARBLL TR G oo 2

lam nar flowwthint ssel via a’pressurised
li quid feedexeepldsonid-onent/apdneser ity dodpl speaicatiod S&81HB038Y; bid-sgeance nmenbr ane

posi ti oned he assage trycture, af . this inventian is

conpl i cat ed]% g?l& 5% %%Llﬁ\sggg%ﬁca%%g Ssg‘zgg%g@raing@ﬁl{ﬂ?%f iS&at?%]Za&elgé@P{i %Bnd the high
resi st ance Werh7ek35i The easitck nhehimrddlstd priheUaitad Skes Phesinore, this
invention r ires a | shing vessel for ljiquid to streameffectively
wher eby 15i‘§g$1f?€9?111§81 i%ﬁé%%%@@@te%ﬁ%‘@?tﬁélﬁ’?‘ &ﬁ?“f‘tihﬂ’l e watiary of the
inventilon ves3d@iaRh€8QIVT a pRYRIMided Mol FoedlsBetRROMUHR AR @RAA4E 449 aWhi Ch has a
sinpler structure 20yet can effectively renove contam nants of a workpi ece

in a cost angh f‘-’lsﬁﬁmg"a{?’ieﬂ’&raé’ﬁﬁpﬁﬁﬁfﬁd at the flow passage. The structure of this

invention is complicated and the use of the pressurised liquid feed section and the
high resistance membrane increased the production costs. Furthermore, this
invention 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.



The apparatus of the present invention can be used during manufacturing
processes for washing of various workpiece including various devices or
parts such_as fers, 25PC boards, hybrid circuits, precision nechanical or
eIectronecﬁ@%?%@?”g%nponents optical instruments, nedi BSFMRSUO08N0Y, (he

| i ke. Preferably, the apparatus of the3present invention can be used for

washi ng di skheligpuats@ipeeedest Mamitiog vm&lléﬂsﬁlésrﬂlb flabbing lighid dodmgshape. 30The
appar at us of t he, present invention is_ ab renpve cont ani nant s fromthe

surface of rdklgi’té@eﬁ%{n 2 nﬁefélftﬁliﬁe‘f’@*@@gé@lfdi’ 3 gytleh aEihe washipylanki r ect i onal
flow of ar %ﬂélﬂgﬂﬂé\@&ﬁhﬁﬂlaﬂs%t Have BAO) Mé@ﬁ%%ﬁf @fawgf’@%&?ﬁé@ 7 3 The

apparatus of the present i nventi on which enables the washing irquid flow ng
in an uni - ditp@ceideppsitigronimthe odepiest thahbashgembiaapetiank to an outlet of the
washi ngstank prevents the contam nants that have been renoved fromthe
surface of a workpiece fromre-depositing onto the workpiece that has been
cl eaned. 5 When therentontatd a'ramnsmadéonﬁhmwed:pfacqrﬂm g-diecgiabiiey t he

uni -directi es. th nants a fr i ece and
di schar ged ?%%‘Jfﬁ t%?\(l)ﬁtﬁ&ﬁm%lﬁs i fre]{n(%@ lese ﬁ%%ﬁrgﬁimeﬁ%g\ﬁglbggr at us
(100) of thmthmeﬂthatwasmﬂ@mtrﬁcon for renoving contam nants fromthe surface
of a workpiece by using a washing |iquid conprises a) a washing tank (102)
for washing said workpiece in a submerged condition under streams of said

washi ngol i qdhdpparatus (10D) 6f heplesig zﬂmﬂwﬁoﬁtéﬁﬁbm@hﬁt@h@{an{sm thattached to a
first end of sald washing 15tank (102) for supplying said washing liquid

into said wi¥ ﬁ@fat‘ﬁﬁlfl‘l’{e%?)’“Sln%?W&SIW%\%]I*ﬂ%CQWHWH di schar ge chanber (120)
attached toay 2SeERIAE 18 108) fﬁﬁtvgsh‘ﬂﬁssﬁid%r%?@é%& é@ﬁﬂm&@éd findgifear 9i ng used

washing |i qililllld% fromsai d washi n(lg t ank
r streams of said washing liguid;

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 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



d) at least a flowregulating plate (104) nounted at an inlet of said

washi ng tank 20(102); wherein said apparatus further conprises a neans to
create an unji-directional flow between an inlet and an outlet of said

washi ng t ame tHHBy positive punping said washi ng |i q8F&MPEPHE washi ng
tank (102) and positive extracting used washing liquid out of said washing

tank (102) . ligfid AxeRdred M@r@ﬁ@)@@?ﬁ‘ﬂit@?ﬁillﬁEwﬁaHﬁn@ﬁftﬁ@Bﬁtéf@Xiﬁmi on, the

means to create an unidirectional flow between an inlet and an outl et of
sai d washi niyastipkliquid dischasgephamperil2@. punp connected in series with said
washing liquid supply chanber (110), said washing tank (102), and said
washing |iquid discharge chanber (120) to forma 30circuit. Alternatively,
t he neans t $heflewtod therwaghing diqridds pempdd ifdoewd betrastedrousof said washingd an out | et

of sai d:washi ; ' o ted, to.sal.d washi ng
liquid 2 upp%ﬂgk@%@‘%ﬁ%‘f@@%ﬁ%@%@&@%a‘”@%ﬁlﬂg%@/‘glgrwaﬁ%‘“gihéﬁ‘idd into said
washi ng | i qbeidg puppdyinmhaidbesshing 1)idasugplaichdnelses {1 18) punbstaonteeqed to sai d

washing WO 2010/ 013995PCT/ MY2009/,000107, 4 | j qui d di schar chanmber (120)
o oxt Pact 5B aPPITeG b iig T eesrtaced Qo b M SRME G o a1 schar g
chamber ( 12@kchafgecchbinbyy (@20) he washing liquid is punped into and extracted

out of said washing 5tank (102) sinultaneously and continuously. The anopunt
of the washing liquid being punped into said washing |iquid supply chanber

(110) 19 Subgedfatidbd, ¥ccBFlRd toldthdr BRILBIRIERL: 0P ihelpAReMBRItNGEN |Wilwed bei ng
extracted out of said washing Liquid discharge chanber (120). 10t her
features, atRIgFE fgmibe schepaniotpings sudfom e detalled descrinfensthadn, will be

follows,

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



apparent fromthe acconpanying drawi ngs and fromthe detail ed descriptions
that follows. Brief Description of the Drawings 15 In order to provide a
better illustration, the present invention will now be described with
reference 0 tH¥OL¥onpanyi ng drawings in whi ch: FPGEMEYR00E a
perspective view of an apparatus accorfling to the present 20i nvention;

Fi gure 2 shohsteanotheipddendpesd fexfadteEmitols @ed aPRapRids demndeRg to the
pr esent inventiotT 25Fi gure 3. shows a perspective view of an apparatus

accor di ng t 1 @ REDR &3 gnEh ardaHY ithwashing Ligh! ik andigst ofghe wagiaedanlri gur e 4

shows a crO§§u§@§5ﬂ1@55@51,%5%19{69@@@@9@%@}%_ according to the present
I nvention. 30 Detailed description of the preferred enbodi nents WO

20101013995PCT1MY20091000107 5 The terns "punped into" and "extracted out”
as used?i n Pretibpdbenin is ay ennatats foofemoving cantamirot ftom thpssifacanapul | " t he

washi ng |1 qyigk “F“?% f. hi : ushng. at. | east a punp
connect ed tgbbt ééaggpar us. a@&liggﬁ?%ég%&h%}%li&lﬁgilt(osﬁglrllreglﬁ)ﬁlgc} g’ttﬁes for renoving
cont am nant spplaratum {168) Hurdravsmgabn@ammenisftoac thedwrface @ avrmitaeeur i ng

o ocesses Al 09! yFiAHES ks M B SOBH ORI o,
t he present (ti0y dikiveishing nguli( 5023 isvwki@s b ivdgkpicds ko be washed will be placed.

10 Inside the washing tank (102), there is a securing means (not shown) for securing
the workpiece in its position during the washing process so that the workpiece to be
washed is secured in place under the streams 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 washing liquid

15 supply chamber (110) is attached to it for supplying the washing liquid into the
washing tank (102). At the other end opposite to the end where the washing liquid
supply chamber (110) is aftached, a washing liquid discharge chamber (120) is
attached to it for discharging the used washing liguid from the washing tank (102).

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.



(102). The washing tank (102) is where a workpiece to be washed wll be

pl aced. 10l nside the washing tank (102), there is a securing neans (not
shown) for securing the workpiece in its position during the washin
process so“ﬁ@t‘"?lﬁg"‘v\or kpi ece to be washed is secured igcﬁl‘@[@@’g(?ﬁ‘ﬁ% t he
streans of washing |liquid. The washing tank (102) of the present invention
is prefer ab{*h)é v@aslfuﬁg’hqﬁid%%f%ﬁéﬁ@o'h@whﬂﬁclﬁh‘é%ﬁ@aﬁﬁ vt G £ gagfe wetérect angul ar .
At one end of the washing tank (102), a washing |I(1UI d 15supply chanber
(110) is atwtrched vwater & ciicotical splptiqn aigny AdenwpHipHgte ligif d i nto t he washi ng
tank (102). At the other end opposite to the end where the washing liquid
supply chanber (110) is attached, a washing |iquid discharge chanber (120)
i s att achedheapparathpof i podsemtgvegtiorhfurtheredmpeisdsi atgedns tpuérehté aomit he washi ng
tank (192).,20As i t he. Fi.Qur es O | qui d supply
chanberp(lfbr)ecmoélagﬁ%‘ivgg Wc?e%ﬁ%%et W%%tie%?%tg%wta% gg\%ﬁ;@ a”’ to connect to
the inlet qlosisiae gumpisibismg vweahing (ig6ia into Breeirzehmgitemk (10 andpbuiting | i qui d suppl y

chanber (110 is ac I ser fu ni havi ng a substantially
verti cal }{@qtmgp,g Wﬁ%ﬂﬁdh%(gm?t?f F‘?h %&Qg) ‘out to forma w der
upper part (112) that is connected at its side wall to the 25i nI et of said
washi ng tank (102). .-The washing |jquid discharge chanber 8120
subst ant i allP¢P&eRPeqiBent HibRpigTent KEeRigeHtAgepstacEalepy sl (110)
With the ceniy BetWed Afidlet BRI &d St 6f'l§1d®frashllﬂ§ td&ﬁs(mljgs itagdse 4 gy as the
mrror, i.e. it has a vertical funnel shape l)aﬂéand is upwardly flares
out to for rAcanssteddn S%FWé’?’lﬁp%lFCi Wﬂsil%)llqpﬁaﬁﬂlpiﬂg caqm Iﬁl—:lcﬁ})=t581dt"l‘Péh16&t et of the
washing ta 7, ek washi ng tank
(102) and &éﬂ{ﬁ@? Fn%%?dwl SC dé% gﬁgrr% ﬁé}?%g fdg é‘eﬁ‘%&g&bl y be
assenbl ed |th¢by|thwﬂow$ds@dsmalpag Mmﬁlstmmg\msm'ﬁd\gﬁ@ exprosted PPREd i n a
substanti al | y, hori zaont 0Sl 14 I t f i: rted- WO
substant | al Jy DablElia A0Sl Aol RF @l Hndhuoblf (PR aRhunt-BfeckiB?

15  flow between the inlet and outlet of the washing tank (102)

In this embodiment, the circuit may possess another function to recycle the washing
fiquid. 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
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).



6 The washing liquid as referred to herein includes treated water such as
pure water, ultra-pure water, a chem cal solution or any ot her appropriate
| i quid. The a Pparat us of the present invention further co ises a neans to
create an W{ % ctional flow between an inlet and ahCH YZ%‘P"OS?“’T he
washi ng tank (102) by positive punping said washing liquid into the washing

tank (102) Ax0ekdp@ab thevBesyt indedtiond: fiee eegunsihg plgtel(mgudnmumte@ﬁttml d washi ng
tank (102). In one errbod nt of tge pr esent lfnv i.on, S neans to create
an uni - di ré@?‘i‘lﬁcﬁ%ﬂwis(l}fqu P%Ehe AW irpAuiAting pite} 0 ?I“@Em@ %%i d washi ng

tank (102) pbﬁueﬁwheﬁ%ueuﬂ%ms%ﬁﬁetm aes ok R@shihd Ryidifo washing liquid
supply chanber (110), said washing tank , and said washing liquid

di schar ge otahinefank {0 Toerheren the E‘PIFCEWCW dieatparelye, MPERPAHONEai d washi ng
| d t k (102
iquidgs %% f@deggﬁ@g‘égﬁl%{Pgl}??Q n‘fﬁé/ He ARt dAthe C}etscﬁ"tﬁje Wadanat ank (102)

si mul t aneo forman uni-directional 15f | ow bet ween
the inlet dhPoutl et of the washing tank (102) In this enbodi nent, the
circuit may possess another function to recycle the washing liquid. This
recycling circuit may further conprise a filtering neans | ocated at the
upst r eam ofTheafwe-pueniioned fTaw ztegﬂlaﬁﬂi@plmas{mm)gaddmuiauty offtveatetgtgiages of this

Ui & doscr BEBR MHi aispRen “Bb RERReTEHE: M [ SrageLeg, P

uni - di reect Ilﬁéi&abl&lcﬁ*@ulbﬂh\@ﬁm 1810 jticah B¢ faaﬂehtann@utekgéoz@émsal d washi ng tank
(102) is at ast a connect ed to sal d Shl aﬁr(fgflsuppl y chanber

(110) to plj’ﬁﬁ F] XRPRLG TALEST RS- & Ssuppl y chamber

(110). and at Ieast a punp connect ed to sai d vvashl ng I|qU| d di scharge
chanber (120) to extract the washi g}él d out of said washipng liquid
di schar ge dﬁawethmzq@cgmforaﬁedo%wr fet are userh the Gopstaistiamal Bkt ract i ng of

the washi nq)ehjoﬁ'tgdqld“me%uﬂﬂgg szﬂfes may be the same or they may be different.

15
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 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.



30of the washing tank (102) are carried out continuously and
si mul taneously. The anount of the washing |iquid being purrped into the

washing liguid su Iy chanber (110) is substantially equal to the anount of
t he mashin%“f?&ﬂ?@’ﬁelng extracted out of the washing IPGEWHQHP@WﬁgFge
chanber (120). WO 2010/ 013995PCT/ MY2909/ 000107 7 According to the present
I nvention, a flowregulating plate (104) is nounted at the inlet of the

washi ng t k(102 | ow regul ati.n | at 104),is nmounted in a

posi tion whhegoRafabis I@O&B}%}g@e H%V?@HPFQF@Y%F(@W( 358 SeOPRASRi ng 1 qui d
into the washiafgy bigfk1dehQRihe oh@et @R BAA GAsHiRetaRR 00y, ¥BnG g he drfiec appar at us,
nore than one 5perforat ed flow regul ating plate nay be npunted at the |nI et

ﬁf the Vl"aSﬂ‘PW@’a*S&gR G washing aﬂﬁﬁ&)rfﬁﬁwﬁ@mhmgwwgﬁshﬁg? ng plate (104)
as a ural ag
7 é% ﬂtervaFEeceﬁeﬁ %%’ {nglﬁmé(ll prefagjliﬁ%1 ngﬁsgﬂ%ﬁt 'na

pre-determ ne aper are circular in shape
but it candlbélafﬁmﬂus@dtw@hmg 1mmliﬁ@ﬂldg3@&)’rh§imp@l®@mﬁld@mw§mdmumf or exanpl e

squares, O r suitable shapes. If nore than one
per f or at ed&?%cgl\tfvngrlgfé)w ing p gé)lé‘fsﬁgare used, the construction of the

per forated fIOM/reguIatlng pl ates may be the sanme or they may be different.
15 The app

1 of th t t
Foast o banprthe i B Rt AR S saN s T AR B B ol are (116)
i s praber alpedpof @k kadndilbWirsguldig waahi10g) dtitguiudesofppidywashagieet (110) at

t he upstream.of the flow regul at I t 104 P ff
pl at ep( 1166 1024 Asrpbepx}ﬁqtg%vﬁlgg{%glggﬂcllgh oeer oxgvmeazls (log)eha%ra%?urgl tlrj e baffle

slots in the form of notches along its top edge.

The overflow means (108) enable a continuous conveyance of washing fluid

15 through the washing tank (102). This ensures a uniform washing liquid level during
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 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



20w der upper part (112) and the vertical funnel (114) and is substantially
perpendi cular to the flow regulating plate (104). The baffle plate (116) is
al so perforated with a plurality of water passage apertures. The purpose of
the baffl eI HH¥4P6) is to reduce the velocity of thePFHIBRPRYNIEEI ng
liquid and equalise the pressure of the washing liquid. 25 If necessary or

desi rabl e, ovRfl®w nhtans Q08) Waf the Gvdpfiak eBanitty (125) PWANE eeimtliquiieis upst r eam of
the perforated flow regul ating pl ate, (1%4). I.n the event that nore than one
baf f | e pl afedingeyshypigduces & hisraanngcipfod, ewsfﬁ%taﬁ%flpﬁ)e@*pﬂ'ﬁﬁ s may be the

sanme or di : N o | [ ' AHePNCO t he
enbodi rrentgvgﬁg@;lté%%ﬁgs ég(lgljg%{fa% ?%hﬁﬁgt%sﬁ?ggﬁﬁiﬁg% 5?%}\9/? ghed Se{lwe};{? the first

baf f1 e pl athet gmuddingeigpnahBow pHihe raghingtiawg within e paguyg tadsipe as the fl ow

regul ati ng nd,the first baffle plate (116), the second baffle
pl ate 118?BP§&%§®%§§§F%%Q%Ath a plurality of apertures. Preferably, one

end of the second baffle plate (118) is placed at the mddle part of the
flowregulatin | at e 4 nd, ks Sl antin r - WM free nmoving
end. WD 23&%?%&%@5@3@##%&%8%%&6@@f@*e§h$ﬁ%mg%%§$gygéHf@%%%”@? the present
inv:ant [ oP frey éﬁm&-@even%omﬁ{(dgﬁ?eﬁomMmdd_ﬁérowﬂﬁegadhmgtmg; {b2x &hé 106) ?t t he
outlet of said washing tank,. , _coveri the entire w.passage from
Che vashi ng i pABS AT IQH B oubiie g Pemarshbona se eRBR e (120)
The segondpihiBy fTRgpdiREkd AW (RhsdnQnt-dR8xkiohaTtow Rtkinahd Washidg talld (162)f or the

di scharge of used washing liquid and may help to create and nmaintain the
unidirectional flow within the apparatus. According to the present

i nvention, 18R,Q%E5 bhaTRANrLAQR) Ab% ofiteSNERin lighiiNthe kOpRRuEdae Oof the
second flow regulating plate (106) at the outlet of said washing tank

(102). As Sewrriithe whshing linidwilbbeanainined peefesolely o1 oawbpiantindly ighdflovhas a
plurality %e_sl ots in the formof notches along its top edge.
i5
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



The overfl ow neans (108) enable a continuous conveyance of washing fluid
15t hrough the washi ng tank (102). This ensures a uniformwashing |liquid

| evel during operation in a sinple and econom cal manner and thus ensures
an uni - di ra@mwgwsm ow of the washing liquid within t hECRABRPHPOVILAK
(102). The overflow neans (108) is surgounded by a substantially cl osed
over fl ow chgdbesishinkd@iaslitas apat ; 1 J o bl i hamber
(120). When the %h?)ﬁg Ii'qﬁiﬁig‘Ya%lﬂ?%g%gﬁgg?%&g%agﬁﬁﬁlgg%ﬁgg@%s its
maxi mum | etk collested Wasthnmbiauid Gomdheflow pessegegatotthe wadhing linsidsreplyl ow neans

(108) int o_cﬁaﬁﬁbr@yl@;fe{navxﬁ&%ﬂﬁﬁ{eama@ed(a%{é@g%m 5%l BRuPT KPT eCe tO

be washed is car_rleg’b a nechanic arm (no i nt shi ng tank
(102) and ithe waskingdiduida The ased weshing hiquid sellatedtfiven 25 vesbing liggidneans wi t hi n

apparatus. S i kRl (2B R S LS R BB BB R B om of

t he washi ndiiteriogimearsup pligimcatib esntmihéhts beforedis pamped dowiskdd ithaehavashi ng
liquid is honngeneaysly  upwar.dl jrected fromthe bottomof the vertical
f unnel (1133agl§gg[}glg3\mépﬂyﬁ}éanp%ﬁlilgﬂ éﬁfﬁb‘ﬁ?{ chanber (110) into the wider
upper part (112) via the 30baffle plates (116, 118). Wth the existence of
the baffle _pl.ates, the velgcity of the washing liquid is reduced and the
washing | i dﬁi“@ tﬁ’éwé‘ﬂ%%l‘]q‘f‘g 1§ heaneifgwateg in g’ieéégar’i‘fflsvtali’ée‘@sﬁtﬁéﬁn‘?ﬁlpp_er part
(112) of t BRoWaITiIfREh WasthEligtd R dndiaRetodudddihio RO EypARHNHI i quid is

then introduced via the perforated flow regulating plate (104) into the
washi ng t afRhaqnepty contaminantieeliggagtion goilityg Whenferesssvo ashingléquibisches of sai d

VO 2010/ 01%%%8&5&”%99%@%%%&39iﬁl&%ﬁ%‘é?%b%o%nélﬁ@é wil &Bgt%lfoverf | ow

chanber (126). Wiile wa I's continuously I ntroduce nthis
manner i nt dhetdppanatus timaygh taloverflom)meanh dha sentaminghiis ngmdvied diioch the ext r act ed

out of the M@ﬁpi |1 au] I . chanber 0).so.that a
uni - di rect i ona 0? ﬁlocv?'/b %# b’?ﬁ%ﬁa@%ﬂ%‘%‘% oo u\}mg%%‘fa )ﬁpl?aﬁaé[us\t/]\tnﬁrs%uﬁﬁéhet ank is
5pr oduked anghesifnbaoveeflow Meenperforated regul ating plate (104) causes the

washing liquid to distribute and flow forward evenly through perforations
and across the washing tank (102). The even flow of the washing |iquid

t hrough t hergetblgl @&t vWalsing 854l sepplyclRanbePGt ay) tagihy/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



10parallel flow pattern and thus an uni-directional flow within the washing
tank (102). To ensure a constant uni-directional flow of the washing liquid
in the app%éfgus the flow of the washing liquid will be naintained
preferabl y " 24" antial Iy high flowrate. 15 The unPCHMPERPSHAT
washing liquid flowmng fromthe inletilof the washing tank (102) to the

OEt | et Ef pmﬁcmmegged aajhkcﬁ(v&@a)is rnmﬁhwmammk@m Bﬁf)htesmﬂ;?ﬁ@cm she surface of

t he workpi ec aced within said washing. tank (102). The contam nants
renoved frgﬁ%?ﬁéyﬁﬁﬁﬁﬂﬁg€@P§W@égﬁﬁpﬁﬁﬁ UIVRIGHEt he wor kpi ece and

di scharged together 20with the used washing liquid into the washing |iquid
di scharge chanber (120). The uni-directional flow of washing liquid within
t he washing tank (102) prevents the renoved contam nants fromre-entering
into the flow of washing liquid and re- depositing onto the surface of the
washed wor kpi ece. An inportant feature of the present invention is that the
pressure within said washing tank (102) and said 25washing liquid supply
chanber (110) are substantially equal. Therefore, the washing liquid in the
washing liquid supply chanber (110) are not pressurized as opposed to the
conventional nethods. In the preferred enbodi nent of the present invention,
the used washing |iquid 30di scharged fromthe washing |iquid discharge
chanber (120) nay be re-circulated and re-use through a recycling circuit
whi ch is provided between the washing |iquid discharge chanber (120) and

t he washing liquid supply chanber (110). The recycling circuit conprises a
fl ow passage for collecting the used washing liquid discharged fromthe
washing liquid discharge chanber (120), a punp to extract the WO

2010/ 013995PCT/ MY2009/ 000107 10



used washing liquid out of the washing |liquid discharge chanber (120) and
to punp the collected washing liquid fromthe fl ow passage into the washing
| i quid supply chanmber (110), and a filtering nmeans | ocated at the upstream
of said punp to filter the washing liquid2 The used washing liquid
collected fromthe washing liquid 5 discharge chanber (120) is channel ed
into the f|OM/Qﬂ% age and filtered through the filtering neans to elimnate
t he contam nants before it is punped or pushed into the washing liquid
supply chanber (110) for reuse. Wile the washing liquid is being

circulated in th r.at -2 pre-deterni.ned l10anount. of fresh. washin
liquidis cons‘t}a_ﬁ?%&%?aﬁ'%reggﬁt}c@de?lﬁ’%g f%anaﬁﬁ'ésr%‘f“&ggtsﬁrf@ﬁﬁgﬁé‘@ﬂfﬂlfée by

cont am nant's eluping mavashing lajuid dotnprisdédhen excessive washing liquid is

i ntroduced iknto tRe _ excess anount . of .washing |iquid wll
fl1 ow out of “the a%p%?ggﬁ? {aﬁl?guogﬂ??rh‘%as & 3 Wq%eéﬁé‘? 4P %"r‘i‘t%‘iﬁ‘ﬁ%’ht s
renoved fromthe suwfdacsteahs offseidwoiskipg Bopéd;ar e t her eby di scharged out of the

appar at us t hrought ; ; ov.ekf | oy ans. Preferably,. the
washi ng | i qui d slr}%p?ﬁa%’ﬁﬁ%‘ggeg?ﬁ@%f@%%ﬁ?é’gatﬁaéyﬁg?‘(3355 ?“Cﬁ%fsssﬁ'i%n‘b?g‘i“f?%ui'd

di scharge chanber (@20§02)fdr supplyings3id Washingdiguiiint said evadiomstiii@bded as one

i ntegral structur, aafl 11 LUl | , € ut .of . the, apparatus and
the |iquid 20int rcgdﬁgvg% . n?%@ﬁ%&@ efajcrhgl ﬁ%qgir(g agtachgé_ ‘toaﬁ&e‘ioﬁeuseg‘?ﬁﬁ fHher
ensures thé0uni - di reeshingfantk éf2efor dissharting appawabiug liquil foes isaié dvashing

washi ng tank of thegpr gent i nvention may be further equipped with an
ultrasonic unit. The ultrasonic unit enhances the washing .ability by

i rradiating 25t hé) vitieeffiscliew ogtlating pleta SEM) movrisdes anrirdetfod saill ivtashinstatthe
effective renoval qfiggontam nants therefrom The foregoing descriptions of

speci fic enbodi ments of the present invention have been presented for the
purposes of il uél raaveiflogrdambes §FAgadianent Wisey washingnlisuidtsohinge deahten  be
exhaustivel®r to | imie) fbecdivientdhai iQiatdhe | 6 00 Bsngl] 364, and
obvi ously many nodi f iagati ons agﬁd vgir%i Facllt]i ons ear@ﬁposs%ag(f e.lS Tjﬁg&'{ek%g%i ment s
were chosen and dedfli bed as they best explain the principles of the

i nvention and it pkaedsi GabafAORIke AL 69 nstdiRd SABR Sai@ RS SKid Shtyn the

art to.best utiIizethg . o - oo ,
S chamber (110) substantially perpendicular to said flow regulating plate (104);

wherein said aﬁpa_ratus further comprises a means to create an uni-directional
20 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); |
. wherein said 6verﬂow chamber (126) having an outlet connected to the outlet
of the washing liqui.d discharge chamber-'( 1‘20) for directing the overflow washing

25 liquid into the pumping 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



I nvention and various enbodi nents wth various nodifications as are suited
to the WD 2010/ 013995PCT/ My2009/ 000107 11 particul ar intended objectives.
It is intended that the scope of the invention be defined by the clains
appended hereto and their equivalents. 12 Cains, 1. An apparatus (100)
for renoving contam nants fromthe surface of a workpiece by wusing a

washing |iquid 3 102 hi ng said
wor kpi ece in awg&b%élg(:@oé |Sfﬂl gﬁgh%@éq”adg‘i(?cg gl’@f“%?ef%\ﬂ%gﬁﬁ‘f’ﬁ@‘f"i'bw d; b)
a \Aﬁshu n? | |k q?zggiwm glowhasanbwas@mgmx);maﬁsttamg@mnbm ;atgfama tsim@md gﬁtfofsﬁl d Cank
washi ng tan r a n uid into said washing tan
(102) ; c) a wash 5191 t&g%% g?fg}'lséyealﬁ ?}8\{4 31‘%6)‘“%%@1% %0 a second
end of said 10%@1%ﬁfgﬁatdam&hi(!a(}@)xdbmngpitmhamgsaﬁtgwmm tankgtoomg: [iquid from
d

said washi ng t%gtar(tllaﬁg)equai to the amount of the used liquid bemg extracted out of said -

- washing tank (102).

4. An apparatus (100) for removing contaminants from‘thé surface of a workpiece by
using a washing liquid according to claim 3 wherein said circuit further comprises a

10 filtering means located at the upstream of said punip to filter the washing '_liquid'. )

5. An apparatus(100) for removing contaminants from the surface of a workpiece by
using a washing liqui_d 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
15 pump connected to said washing liquid supply chamber (110) 1o pump‘ said washing
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 liquid 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.



d) at least a flowregulating plate (104) nounted ‘at an inlet of said
washi ng tank (102); e) an overflow chanber (126) adjacent to said
washi ng i quid discharge chanber 15(120) for receiving washing liquid that
escaped from said washing tank (102); and*0 at least a baffle plate (116)
installed within said washing |iquid supply chanber (110) substantially
perpendi cular to said flow regulating plate (104); wherein said apparatus

further corrprl /? a m_a'anz t()) create an uni-directional 20 flow between an
inlet and an odtREPPARUS A {8 smavipercaprmingas fromyhewefacs of @ vyultmiicag sai d

washi ng |iqui daécdidngthelanas ﬂlh&%ntsai@%pﬁa]&gs) %@(5)%19%? hc}rﬁp\\ﬁﬁes%&ﬂﬁtﬂo@g used

washing |iquid ou ShJ ng. tank erein sard overfl ow

¥t of sai &6
chanber (126) KEYREARE Rife GLH0) pasit toBStH S ettt @q*féwwmgéandwzomammmg

| i qui d di schar ge eatheflo@rpatsiZOntols@id »ﬂbﬁlﬁé:ﬁdodwdlﬁéﬂgrg@flﬁmble 2 shing 25 1iquid
into the punping neans. 1 An apparatus (1 for renovin nt am nants from

the surface of a workpi ece by using a vvashl ng liquid according to claim!|l

wherein the pré@s%ﬁ@pmﬁlh(llﬂ()ﬁfal ﬁmmpbé}gaxﬁ;glémsﬁ&{?%sme%@ggg &bé( ng')' gg'rd
u g)p S

supply chanber (1 e.s t ant

removi ng cont arﬁgﬂéﬁ%gé IPBh{;_jf”ﬁ‘ém‘élﬁ? é"c‘@“ low ragglarps Rlate (9§) esimigess washi ng

| i qui d accordi pigratity ofki@s.m | wherein said means to create an unidirectional
fl ow betvve(?‘l an inlet and an outlet of said washing tank 002) is at |east a
punp connected in series with said washing |iquid supply chamber (110)

said 13 washi hiy Anapperdt@0@))) fan@ms ting corbekiniigs ﬁdlﬂmeduﬂcsah@wg&pfeb@wb
owof sai d, was qui'd is being

g)lljrzrg)edt ?nI gr ?n‘gm%%v?%lc]%%\émout 9%{&1:2%0% 3 d Pi‘fhﬁ'ﬁmts&‘rﬁilé””(sgll‘ ?qlgil fPPPaneous! vy and
cont i nuousl y i thamberg(ihHY lis aiesee clidnebeawhioi flaref o giaduale 3 Edigledt kWb chidei ng
punped into said MRsMiNgLhRMf 102) Ts
15 o
‘ | 12. An apparatus (100) for removing ¢ontaminants from ihe surface 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
V,funnel shapg (114) and is upwardly flares out to form a wider upper pért (112)
20 wherein the side wall of said wider upper part is attached to the ihlet of said washing
tank (102);

13, An apparatus (100) for remoﬁing,contaminanté from the surface of a wofkpiece
N according to claims 1 wherein said liquid supply chamber (f 10) further comprises a ‘
25 - 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-
- 30 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.



S5substantially equal to the amobunt of the used |iquid 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 circuitl5further conprises a 10filtering
means | ocated at the upstreamof said punp to filter the washing |iquid.

5. An appar at ugs( ' Vil contam.nants fromthe surface of a

wor kpi ece by u?ishél?gapﬁa/};agﬁi%@q&/ﬁﬁ?\&% CESPIMRE tfodn ﬁ‘leé?r °f © ‘g?rgi"ﬁcesai d neans
to create an urf¢rdiegioickiall wheopm it efirplaa(lil 6) 198) i petfamtedwith epluadinsai d
washi ng tank (Ja@%lueiﬁas?atgeh&%}es_a 15 punp connected to said washing |iquid
supply chanber (110)" to punp said washing liquid into said washing |iquid
supply chanber (110) and at |east a punp connected to said washing |iquid
di scharge chamgraf L . , [ Liquid.out of said . washing
li qui d di scharge ch%%%)gﬁ&ﬂ%;& %Oépggflx@ﬁ@mg%gﬁlﬁt ) l-f? STASSHPIFSe PY qui d
bei ng punped i M5B8 & #aghingdutidrgodriling aklamppileransaidesshing liQhididiscisugest ant i al | y
equal to 20 the 1 [ 4. QUi i .extracted oyt of said
washing liquid gﬂ&?gﬁgrz g}e)ig é%@%%ﬁ@? 1@85”[ lhﬁg‘lﬁ gﬁgﬁe‘lﬁrfég}grgé{’{]ué&(ufﬁ )c ?IBEFEI removi ng
cont am nants f K0 foréeslischagroiopedvashink feid Gofmysaidsiasigngtanadbng | i qui d
according to claim1 wherein said washing |iquid discharge 25chanber (120)
is attacheg-to Ihhe end opposite to said first end. 7. An apparatus (100)
for removing coffarraites (Fpir famoving coneinaits fomdreepifasaf byolpieny a

washi ng | i qui da@e@etbBBirh @ whRinBald 2 ' | Wl ALigng Pl ate
(104) i's nmount fg%at the inlet o s%gﬁﬁwﬁtkwﬁﬁﬁﬁgyﬂ?ﬁ such a way

that it encl osBEHEISIGxenting kom fevprrses eicreidisarond Saaeaniating nigtet(20Mk (102) .
8. An appar at Usuch i#0)hevREhihERRNA O ORE ATHNRMNSnk MM ilSudULLRGEA0E, 2

wor kpi ece by usin gj ghl-n %@UI d accordi ng to Glaim1 wherein said flow
regul ating pl a?’éa'gi z{‘;\% B’t‘rfﬂgqg’ ing ligpif exgepdsyihemaxipulevshefsaigevashiag t ur es.

14 9. An appataak 92 100) for renoving contam nants fromthe surface of a

wor kpi ece according to claim1 wherein said apparatus (100) further
conprises a second flow regulating plate (106) positioned at the outlet of

sai d washi ng t &h Iﬁn(abﬁﬂ)tuaﬂdomv&ﬁiomﬁg contaminants from the surface of a workpiece
according to claim 17 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 ' ' ‘
-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

uni; for the application of ultrasound energy.



5the entire fl ow passage into said washing liquid discharge chanmber (120).
10. An apparatus (100) for renoving contam nants fromthe surface of a

wor kpi ece according to claim9 wherein said second flow regul ating plate
(106) conpMReYMI¥Iurality of slits. 10 11. An appar afGIMYe)0pYy

renovi ng contam nants fromthe surface of a workpi ece by using a washing
liquid according to claiml wherein said washing liquid supply chanber

(110) is a closed chanber which flares out gradually to connect to the
inlet of said washing tank (102). 15 12. An apparatus (100) for renoving
contam nants fromthe surface of a mé’ﬂkpi ece by using a washing liquid
according to claim 1l wherein said washing |iquid supply chanber (110) is a
cl osed di ffuser funnel manifold having .a substantially vertical funnel
shape (114) and is upwardly flares out to forma w der upper part (112) 20
wherein the side wall of said wi der upper part is attached to the inlet of
sai d washing tank 002); 13. An apparatus (100) for renoving.contam nants
fromthe surface of a workpi ece,l@fcordi e togkaims 1 wherein said liquid
supply chanber (110) further conprises g 25se¢ondiB&ffle plate (118)
install ed between said first baflee (11p) anfd said flow regul ating
plate (104). 14. An apparat.us ‘gﬂv § Teqyving fcontam nants fromthe
surface of a workpi ece lﬂhv eLeifn said second baffle
plate (118) install edsbetweén fsai FER0 N% pl ate (116) and said flow
regul ating plate (10 sl ahti ng %%. dd .. of said flow

regul ating plate (104, .\ freg ---'-Ig"‘*-a;n ' appar atus (100)

or renovi nd"ont am nal ' s,-gefording to claim

S aCe O B, 4\ K “r
1 wherein said bafffe plate oRnkte) \pqr\ LEO-AECh a plurality of
wat er passage aper; : | o
3\ }

Y

Figure 1



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

wor kpi ece by wusing a washing liquid according to claim1 wherein said
washing liquid di scharge chanber (120) is substantially a mrror inmge of
sai d washi ﬂb"?ql%lf’aﬁsuppl y chanber (110) for the di schaPﬁ@’Nb‘fzo‘ﬂ?@@inWashl ng
liquid fromsaid washing tank (102). 1017. An apparatus (100) for renoving
contam nants fromthe surface of a workpiece according to claiml| wherein
sai d apparatus (100) further conprises an overfl ow neans (108) extending
fromthe top edge of said second flow regulating plate (106) such that the
washing liquid will escape fromthe &ﬁshing tank through said overfl ow
nmeans (108) when said washing |iquid exceeds the maxi mum | evel of said
washi ng 15tank (102). 18. An apparatus (100) for renoving contam nants from
the surface of a workpiece according to claim 17 wherein said overfl ow
means (108) is a plurality of slots in the formof notches at the top edge
of said second flow regulating plate (106). 20 19. An apparatus (100) for
renovi ng contam nants fromthe surface of a workpiece according to claim1l
wherein said washing tank (102) is equipped with an ultrasonic unit for the
application of ultrasound energy. 1/41G4Fi%%£e 1 2/4
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