14 APRIL 2004 1 NMETHOD .AND APPARATUS FOR CLEANI NG SCREENS USED | N SCREEN
PRI NTI NG MACHI NE BACKGROUND OF THE | NVENTION 1. Field of the hqﬁﬁﬁjigﬂ %he
‘present invention relates generally to printing of viscous Qat rréT 8 to
a surface through a screen having a plurality of openings therein, and
nore particularly to method and apparatus for cleaning paste residues from
screens used in producing surface nount technology circuit boards suitable
for use in high technology products. ;2. Description of the Prior Art
Screens used in producing such circuit boards require frequent cleaning
because sol der paste as a viscous printing material 1is caused to remain
not only on screen surfaces, but also in openings 14 APRIL 2004 2 in the
screen during repeated printing. If the printing is further continued, the
remai ni ng sol der paste as paste residue will cause defective printing such
as blot, blur, discontinuity of line or the like of a paste pattern
printed on the circuit board. On the other hand,. to neet nowaday's rapid
devel opmemiTHD QINaC tAPEAIRAS 1] I IS T jr ai n high
definition. That is, the agggqg?@é%gﬁﬁﬁgﬁfgﬁg?%¥ﬁ;éﬁﬁﬁLéﬁgéﬁggﬁggnd t he
space between adjacent openings in the screen tend to be reduced. Such a
tendency mekes it difficult tdRINTING MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to printing of viscous
materials onto a surface through a screen having a plurality of
openings therein, and more paticularly to method and apparatus for
cleaning paste residues from screens used in producing surface
mount technology circuit boards suitable for use in high technology

producis.

2. Description of the Prior Art

Screens used in producing such circuit boards require
frequent cleaning because solder paste as a viscous printing material

is caused to remain not only on screen surfaces, but also in openings |



effectively renove sol der past residues fromthe screen, particularly, the

‘residues adhered to inner peripheral surfaces of small or red‘#ﬁﬁ -
opennings in the screen. There are various nethods and appara SEB’W"% ch

sol der paste residues adhered to the screen can be renoved therefrom One
approach is to wipe off the residues by applying paper to the screen
surfaces. Another approach is to scrah% of f the residues by scraper neans.
However, it _is inpossible for these approaches to renove the residues in

openi ngdni thehscsesreduring afepeated\nptingingapif ofgh [bﬁntihg ysefigthapr st ream
In this approach, the residues in the openings can be rélatively easily

removed ctdmmﬂedmﬂmememmqﬂe d%raPﬁsteS%fs pashe tﬁgm@@p@gﬁh?ﬁﬁ%\ever,

{ .
when the residues adhered to surtfaces of "and openings in e screen
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screen. To _overcone these.dr mbac%s or dLs%gva t2§es‘|nd|cated 14 APRIL
2004 3 Q/&OPrP%%SsBa‘&BB?@mF@ . ORellfogHrcant Doasdr Addbe otherdandi 1y screens

by using water-based, sol vent as wash |iquid have recently been proposed.
Wth thirgeeysowadagihaeapid sevalepnieny of sleetroniepindofingt ke screen
above- nenti oned drawbacks or di sadvantages can be elimnated. However, use

of cl eans ngeairgdnto cebinés biph rdefigniah. Thatr s, {}@@%bngffgﬁm vent
S,

rel ease into atnosphere, and worker exposure to solvent vap

gg; ggﬁr g%ﬂ;lﬁnréﬁgpggﬁ Egl,%e?ngﬁai HELp AN R A AUNE b PehigiaYethd romt he
screen tend to be reduced. Such a tendency makes it difficult to
effectively remove solder past residues from the screen, particularly
the residues adhered to inner peripheral surfaces of small or reduced
opennings in the screen.

There are various methods and apparatuses by which solder
paste residues adhered to the screen can be removed therefrom. One
approach is to wipe off the residues by applying paper to the screen
surfaces. Another approach is to scrape off the residues by scraper
means. However, it 1s impossible for these approaches to remove the
residues in openings in the screen therefrom. Another approach is
to use an airstream. In this approach, the residues in the openings
can be relatively easily removed therefrom when the residues are
soft. In this approch, however, ‘'when the residues adhered to the
surfaces of and openings in the screen are solidified or dried, or
when the residue is clogged in a small-sized opening in the screen,
it is extremely difficult to clean them from the screen.

To overcome these drawbacks or disadvaniages indicated



wor ker exposure to lead is a health concern which nust be seriously

. addressed. A known apparatus of this type is schematically s OR
'ART | in Fig. 11. As shown therein, the known apparatus is B@%@F&@a2§§?h a
cl eaning reservoir 103 with its upper end opend and has therein two

i nwardly directed nutual ly opposed spray nozzles 131 for spraying cleaning
sol vent agai nst both surfaces of the streen 105 which is vertically held
bet ween the npzzles 131 ﬂuring cl eaning. Nuneral 132 shown in Fig. 11

i ndi cat 41} HR¥Stdppreacheansigtbods v appeaatses Gt cleaningeoreshs oned
above is also, schematically shown as PRROR ART 2 in Fig. 12. As shown

t her ei n,by t Heingp pwiade-Hasedpsolveted asi tash blignid kﬁamugdégltgpo?@i ng an
ally

opening at its upper wall through which a screen 205 is vertic

i nser t echigposadreWhidhisitig t?@@ b melsaas ' L 0g, 200 Lhere are
provi degjtdv\]:) spray nozzl es”201, 26% ]?g(?ésr:{gyrraéll%n %ghogg*é\)%}rt%%%aﬁgﬁst bot h
sur f acespaf SC 1 hs vertically held 14 APRIL 2.r04 4 .

bet vveensl'! eahgggls@se%;@?é@ﬁamq% ef é&ﬁ?ﬁ&?ﬁtﬁg@suﬁ%rbeoﬁ #ﬁlﬂtﬁt@é- t he
housi ngrﬁ‘a be cl osed &ﬁd f ened and is closed in the manner shown in FIG
. 12 du iﬂé"%‘f%fanilﬁ&. ne ngoFolyont skauses i envirommertalf anjuiryi ng t he
screen 205 after gpraying is finished. A common feature of these known

appar at G§8810BE hHoMhesolyentemelsasee! thfon atormosphepnsidndn workes
cl eaning. Gther common features are that the apparatus is installed

out ﬂadg exyuEmen for i polvent mespore, RitthefhOrapPPasideys RRIOMEEsRley as 2
contains lead which is removed from the screen during cleaning, and
worker exposure to lead is a health concern which must be seriously
addressed.

A known apparatus of this type is schematically shown as .
PRIOR ART 1 in Fig. 11. As shown therein, the known apparatus is
provided with a cleaning reservoir 103 with its upper end opend and
has therein two inwardly directed mutually opposed spray nozzles
131 for spraying cleaning solvent against both surfaces of the screen
105 which is vertically held between the nozzles 131 during
cleaning. Numeral 132 shown in Fig. 11 indicates drier nozzles.
Another known apparatus of the type mentioned above is also
schematically shown as PRIOR ART 2 in Fig. 12. As shown therein,
the apparatus is provided with a box-like housing 200 having an
opening at its upper wall through which a screen 205 is vertically
inserted into the housing 200 for cleaning. In the housing 200 there
are provided two spray nozzles 201, 202 for spraying the solvent

against bath surfaces of the screen 205 which is vertically held



above-nenti oned structures and cannot be incorporated into a screen

.printing machi ne and accordingly that it cannot be used for '
the screen during paste printing cicles perforned by the mcﬂﬁgﬁﬂ%M&Y

OF TIE I NVENTI ON The present invention is intended to elimnate the
drawbacks or disadvaritagtes indicatqg wi th the known net hods and

appar atuses as descri bed above and to’ provide inproved nethod and

appar at for cleaning, th creen used in a screen printing nachine. It
is, the?é?wg?ndh@ Bezalas §€ﬁt R&2pdusmg clearsing] dhhe appesvopeningeofod and
apparatus for cleaning a screen used in a screen printing mnachine which
are capabice herisppgvasy bg ehvdodoandnopened and isr@odbdi g the Gk

ﬁ*lgfmi ng
sol vent rel ease into the atonosphere and of protecting workers Trom being

exposed shovdex nhinBbGal 1 Rulati h-gher halueyn £ sql-ead. 14
APII%IL 2004 5 Anot her obj egt o% %tl?lzgﬂi \'/elr\lltﬁﬁﬁé%lec}lée%%gb?oo\f§®%r@t%'b§?and

appar at ' i whi ¢ e_capabl f efficiently
renovi ngUﬁ ?Bﬁelegg@[rgﬁpgggggﬁéé fS ?g%f?@gggﬁggﬁpt}gﬂ% F%Eﬁuﬁﬁ?gct of the
invention is tq provi apg paratus of the kind stated above which is
capabl e of bei %b "{cﬁ@éﬂﬁﬂr g‘?@ﬁ“?n?% ﬁ’&%ck@@%rﬂ@i@aﬁﬂ@lmhs ndhadnthewhi ch
permts gutonate?wgleaning of the screen during screen printing cicles
per f or meTEEN: Ke Nebd nimat ierect positionr duhinge cledninge Otlvenicopmton pr ovi de
an apparatus of the kind described above which includes two easily

r epl acedigrdures zwithgt diierbppanatiussisvinsialledn obesiteph agaden pHneifter -

di fferent
machine, that the apparatus beomes bulky as a whole due to its

above-mentioned structures and cannot be incorporated into a screen
printing machine and accordingly that it cannot be used for cleaning

of the screen during paste printing cicles performed by the machine.

SUMMARY OF THE INVENTION

The present invention is intended to eliminate ihe drawbacks
or disadvantagies indicated with the known methods and apparatuses
as described above and to provide improved method and apparatus
for cleaning the screen used in a screen printing machine.

It i3, therefore, one object of the present invention to provide
method and apparatus for cleaning a screen used in a screen printing
machine which are capable of preventing environmental injury
resulting from cleaning solvent release into the atomosphere and of
protecting workers from being exposed to detrimental substance

solder paste residue, such as lead.



si zes of cl eaning chanber units depending on the size of the screen used
.for screen printing. It is a further object of the invention Vi an
‘apparatus of the kind stated above which includes a cleaningugﬁgﬁgé?gﬁﬁ
whi ch a rotatable nmechanical nmeans for creating a turbulence as well as
rotational notion in the wash liquid igjected into the chanber so that
cleanig effect as well as cleaning effécincy can be accelerated. It is
anot her object of the invention to provide an apparatus of the kind stated

above whi ch i ndhD@ECT ahjeghi of) thhaneention whitoh provids amethadaasd or

I mparting vibratory novenent to the screen whichis inmrersed in the wash

liquid i apperatasi b tle kémrriai@scsifbddhaébw@a%gg&%gél ?:%P%hé o

cl eaning effecincy can be accelerated. 14 APRIL s a further

obj ect oéfﬁb?gﬂﬂy/qvam@ﬂﬁgotlﬁg WSE@T?“%%F@#@“%&%&FHG ki nd stated above

whi ch includes & cleaning charber _ mt''c means for creating
chanber oo thar® ARG oHIbEE A TobPulidh I3 peoidecanhappamiuge.
are poi reCANE Y SHsHr Rbeue avhich ik aapbie brbompancarparataddntior i ng a.
part of this disclosure. For a better understanding of the invention, its
advant agésSSARENsPEBINE ma¢kine andt whiel perrits. autezrsted elendngeofs made
to the acconpanyi ng draw ngs and
the screen during screen printing cicles performed by the machine.
It is another object of the invention to provide an apparatus
of the kind described above which includes two easily replaceable
cleaning chamber units which can be replaced with other different
sizes of cleaning chamber units depending on the size of the screen
used for screen printing,
It is a further object of the invention to provide an apparatus
of the kind stated above which includes a cleaning chamber ‘in
which a rotatable mechanical means for creating a turbulence as
well as rotational motion in the wash liquid injected into the
chamber so that cleanig effect as well as cleaning effecincy can be
accelerated.
It is another object of the invention to provide an apparatus
of the kind stated above which includes a cleaning chamber in
which a vibrator means for imparting vibratory movement to the
screen which is immersed in the wash liquid injected into the
chamber so that cleanig effect as well as cleaning effecincy can be

accelerated.



descriptive matter in which a paste residue cleaning apparatus for canying
out the cleaning method is illustrated. BRI EF DESCR PTI ON OF LRABRNGS:CWG

| is a schematic elevation of a screen cleaning apparatus as one

enbodi nent of the present invention; FIG 2 is a partly cross-sectioned
schematic front view of a pair of clegning chanmbers, fromwhich fluid

I njection nozzles are renoved, as essential conponents of the cleaning
apparatus of the present invention, illustrating the state in which a

screen to be dtdaredurthenebyect afl the mhveedohyid D?i(?@'ahl”m&ﬁdfﬁ rs, FIG
chanber's

3 is a schematic front view of three pairs of cleaning ich are

mut ual y @Eptheelsind stated raloved; widcAPRhELRRRZS o7 clEh@ilgb&:lZaﬁb%?h?ﬁm I C
odi nent o

elevation of the screen cleani ng apparatus as anot her t he
i nvent i owhi€hGa prhangaprr tth¥as 0fsr S&&d4hned, S L. front wiew of the
appar at us' porticq)zr'l as marked "X' i?\ Fﬁ?lq&t?ﬂ naamgbégdagcgf%,i gI‘fil G 6is
t he sch 1 Vaki e1scl:qen cl eani ng apparatus .as a further
enbodi neefr{tﬁb})‘?at??g ?élvg%;t ?‘%ﬁ;m#@%g e %f)%rl 5?‘859 Glor$ed B@henat i c
front vi F ot apparatus's, pration_as, marked "Y' in FIG 6 in an
enl argeaa\ggﬁﬁ%;mﬁtégéﬂgﬂ ag claaningsifeeiney saw be enhangedr ating the state
I n which the | r cleanin%?chanber is provided, at its bottom protion,
with a plurali ﬁtﬁfeof"%ﬁ)ﬂéht eabaasesohnoneltye dileht eharovterizea tlayer
surface of the screen,. _ _ _

Invention are pointed out with particularity in the claims annexed to

and forming a part of this disclosure. For a better understanding of"‘
the invention, its advantages and specific objects attained by its
uses, reference is made to the accompanying drawings and
descriptive matter in which a paste residue cleaning apparatus for

carrying out the cleaning method is illustrated.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic elevation of a screen cleaning
apparatus as one embodiment of the present invention:

FIG. 2 is a partly cross-sectioned schematic front view of a
pair of cleaning chambers, from which fluid injection nozzles are
removed, as essential components of the cleaning apparatus of the
present invention, illustrating the state in which a screen to be
cleaned 1s hermetically nipped by the cleaning chambers:

FIG. 3 is a schematic front view of three pairs of cleaning

chambers which are mutualy replaceably constructed:




FIG 9 is a schematic elevation of the screen cleaning apparatus as |,
.anot her enbodi ment of the invention; FIG 10 is a partly cro | G
schematic front view of the apparatus' portion as marked Zsﬁﬁﬁpﬁlh%gql n
an enlarged scale. .FIG 11 is a schematic view showi ng a known screen

cl eani ng apparatus as PRI OR ART 1, and7F| G 12 is aviewsimlar to FIG
11, showi ng anot her known apparatus as PRI OR ART 2. DETAI LED DESCRI PTI ON
OF THE PREFERR%%BEPI MENTS Referring to FIG | which shows an appar at us
for cleaning 1 | & 2804 ssclgmaticrelevasioronef etthp doresh Aleimpr esent -
I nvention, reference nuneral | indicates a supporting frame of a scCreen

pri nti ng ARDAAHLS asoan@hppmbn@immt@ftﬁ@riﬁeenﬁopavi ng therein a
plurality of pattern openings 2C through which sol 8der paste is printed

onto a printed FBit Guig abparify dT@TSS%}é%gbéleWSEE i @aﬁg?@sg%g\yﬂ ot

shown. The screen 2 is horizontally h I'n"a tensio screen

hol der | 2 | regwt Q. the, sppporting frame 1. The '
appar at ugap}ﬂr%g?ﬁjfey?ﬁomu%%e%@lﬁgalo rlr{:i‘iéni[ﬁé %3&3@’@%@0 ¢, which are
provi ded on up and | r sides of. th screen 2 in opposed relationship
with each ot helrfﬁ'r%s gséggﬁealsctfmﬁﬁﬁeﬁ evathen cof the sexeeni olearimg

cl eani ng the_sol der past resj due adhered to inner peripheral surfaces of
the openfRHETIHS A4S & M@F &snbodament|of Hre tiimeeistibder past e resi dues
adhered to the _upper_ and | ower surfaces 2A, 2B of the screen 2 therefrom
Each of FI(Er). 7 s a partly cross-sectioned schematic front view of the
apparatus’s protion as marked "Y" in FIG. 6 in an enlarged scale; |
FIG. 8 is a view similar to FIG. 2, illustrating the state in
which the lower cleaning chamber is provided, at its bottom protion,
with a plurality of upright nozzles which are directed toward a lower
surface of the screen:
FIG. 9 is a schematic elevation of the screen cleaning
apparatus as another embodiment of the invention;
FIG. 10 is a partly cross-sectioned schematic front view of
the apparatus® portion as marked "Z" in FIG. 9 in an enlarged scale.
FIG. 11 is a schematic view showing a known screen
cleaning apparatus as PRIOR ART 1; and
FIG. 12 1s a view similar to FIG. 11, showing another known

apparatus as PRIOR ART 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FIG. 1 which shows an apparatus for cleaning




the cl eaning chanbers 4, 5 is forned by a shell structure which can be
made from either synthetic resin or netal, such as stainless qgt PRIL 206.,1 S
formed symmetrically with each other. The upper cleaning chanber 4 opens
fully to the outside through an opening 4A on its |lower face and is
provided, at its top surface 4B, with a boss 6 having femal threads 6A
therein, as shown in FIG 2. On the oth8r hand, the | ower cleaning chanber
5 opens fully to the outside through an opening 5A on its upper face and

L chds. 7 theRar o a3 R, cPADDAMENT S Tho reficd ‘Z*ﬁ%&’?ﬁ% Eﬁé&?ﬁ&%‘akﬁm L
2004 9 2 ' : 4 ' . ' A
openi ng_ caihaia T TpHRAREs & SABRBRAA ARl b L iyt daP bt her et o

Simlarly, the | ower cleaning chanber. 5 s provided,  at_its upper opening
cdge 5 ' for GHPROKIBE:R TREHHGRCEEN A bAVIng thereml ¢ plasakity afhpsden

I ndi cated by reference nuneral 8 are fluid injection nozzles .which project

into the oppringd &0 throsighnwehich tsoldentpasts isalprineddoate i prntedi t owar d

t he upper surface 2A of screen 2. Nuneral 9 indicates a drain pipe

connect edefrulinboaPdendinditaen, Ay thedhd! of W9sbiBRoLS IHbE MYwH Mg Peen

used for cleaning of the screen from sal Wws a
over ol cSTCRD enisvhorPASTRally el B GEhPronker S1a83 Y of Sobéc Botgefc "
lower surface. 2B ol o el oah 2o % 9TE: SiphbelBYy f,0f £ ot atabl e or

The_ apparatus includes two upper and lower cleaning
chambers 4, 5, which are provided on upper and lower sides of the
screen 2 in opposed relationship with each other, as essential
components thereof for carmrying out cleaning the solder paste
residue adhered to inner peripheral surfaces of the openings 2C in
the screen 2 as Weli as the solder paste residues adhered to the
upper and lower surfaces 2A, 2B of the screen 2 theréfrﬁm. Each of
the cleaning chémbers 4, 5 is formed by a shell structure which can
be made from either_ synthetic resin or metal, such as stainless steel
and is formed symmetrically with each other.

The upper cleaning chamber 4 opens fully to the outside
through an opening 4A on its lower face and is prdvided, at its top
surface 4B, with a boss 6 having femal threads 6A therein, as shown
in FIG. 2. On the other hand, the lower cleaning chamber 5 .6pens
fully to the outside through an opening 5A on its upper face and is
provided, at its lower bottom surface 5B, with a boss 7 having male

threads 7A therein, as shown in FIG. 2. As clearly shown in FIGS.



Nuneral 12 is a drain pipe connected to the | ower chanber 5 for drainjing

the liquid used for cleaning of the screen 2 fromsaid chanbgr aApRyT®oaks 13
is a vent. Depending vertically froman overhead frame nenber 14 of the

printing machine is a pneumatic cylinder 15 having a piston rod 16 which
suspends the upper cleaning chanber 4 \éertical |y nmovably and renovably. As
showmn in FIG 2, the piston rod 16 has,” at its |ower end portion, nale

t hr eads éGA Hﬂi ch are engageable with the femal e threads 6A of said boss 6
so that By %etllliépmwdeammadsam%ru At ¢s thvcrdded, sfiopge ey th the
femal e threads 6A, 14 APRIL 2004 10 the upper cl'eaning chanmper 4 can be

verti cal bpentvgbedgand A { enowatthy aheleh] bynd R grt@nw'hq?hl Oﬁﬁ%aﬁjmt ic
i nder

cylinder 15. Indicated by nunmeral 17 is a pneunatic CYy ed

upri ght | secioredatherets. SHaiE f Mct&iﬁn and havi ng .a pi ston

rod 19 which vertically mvﬁgﬂgé&%gg&lé 8 H?%el't elS| B\’/Gé‘%deéllaeani ng

chanmber % ; ' espistan rod 19 has, at_ its upper end

port i on,aﬁﬁzuﬁﬂggg%g@%@?ﬁm%e enﬁ’dg'ée?olséa imamhbaieSEe vehieht 18 eads 7A

of . sai %sm? SO thcit b%/ bringing the male threads 19A into threaded

engage CGHY SeCHECY dhaleior hr eads 7A, the |ower cleaning chanber 5 can be

vertically novably and renobvably supported by the piston rod 19 of

pneunati ¢ cyl i hadicatad s fermahawmbyaldgt hed e jiEEti'éhGno%zleé’meg t he
e

apparatus is at rest, the upper cleaning chanber 4 is“kept 1n ardls
posi ti orwhbol eprdjectcneenttts gssert ke AN cHLSEBLNY SHASTRER Rs' all
and are directed toward the upper surface 2A of screen 2. Numeral 9
indicates a drain pipe connected to the upper chamber 4 for draining
the liquid which has been used for cleaning of the screen 2 from
said chamber. Numeral 10 shows a vent. Numeral 11 indicates fluid
injection nozzles which project into the lower cleaning chamber 5
through 1ts wall and are directed toward the lower surfalce 2B of
screen 2. The nozzles 11 may be of rotatable or tiltable structure.
Numeral 12 is a drain pipe connected to the lower chamber S for
draining the liquid used for cleaning of the screen 2 from said
chamber. Numeral 13 is a vent.
Depending vertically from an overhead frame member 14 of
the pninting machine is a pheumatic cylinder 15 having a piston rod
16 which suspends the upper cleaning chamber 4 vertically movably
and removably. As shown in FIG. 2, the piston rod 16 has, at its
lower end portion, male threads 16A which are engageable with the

female threads 6A of said boss 6 so that by bnnging the male

threads 16A into threaded engagement with the female threads 6A,




kept in a |lowered position, Then, as the apparatus is put into operat,ion,
.upper cleaning chanber 4 is |owered and sealingly contacted ‘IWRPR?EQ’@M
surface 2A of screen 2, and |lower cleaning chanber 5 is raised an
sealingly contacted the- |ower surface 2B of screen 2 by neans of the
pneumati c actuators 15, 17 respectivel % whereby the screen 2 is
hernetically or watertightly ni pped b)} the wupper and | ower cleaning
chanbers 4, 5 as shown by solid lines in FIGS. | and 2. Each of the

cl eani nghehampers deaning obrmbeed4widdn f hyi %rﬁeg{lge%ﬁﬁﬂfh% vi a

fluid circuits including liquid circuits and 14 AP conpr essed

air cirggmovalbl hd]dsttgwsﬂ@;n gﬁﬁw ofgt ' jrgukts. ip-FIG 1, F
1, F2, F3 and F4 show branch g)iipes Cfi}:lchﬁ:%lrféaf égg{ﬁfe}l&t@d éh"&ﬁi%r eﬂﬁs W th
nozzl es i nd,a ther..e wi.th.. a pi. 5, respectively. The pipe
Sis, i rflﬁ%l hé%t?ﬁchn%gbglﬁa% {'ﬁ ISi[gg@]e%?tle‘??ﬂ'—‘Bﬁﬁﬁdnﬂg dm%géﬂé’onnect ed,
on their_i g{)gtg}si d§s wth a flul E@\‘Siﬁpl y duct F 10 which is connected to
the fl ufdt &iPREL TIame Jnamber i erizachinerand lgo/ingla pstend 23

I ndi cat e (f oled water tank, a warmwater tank, a water-based sol vent

t ank andOénl”aw¥ llﬂth(?I‘fri@&ldycmmeﬂMy ahdsremaviablP OsupPort 2headgwat ar e

connected, on their respective inlet and outlet sides, with pipes F6, F7,

F8 and ckeaningsphatiber §. Apdileaivedi®yFIENe! aig ﬁ%n 1%1@&92%@5? 23A are
pes ) ,

sol enoi d- actuat ed val ves which are connected witnh pi 8 and F9
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the female threads 7A of said boss 7 so that by bringing the male
threads 19A into threaded engagement with the female threads 7A,
the lower cleaning chamber 5 can be vertically movably and
removably supported by the piston rod 19 of pneumatic cylinder 17.

Thus, as shown by dotted lines in FIG. 1., when the
apparatus 1s at rest, the upper cleaning chamber 4 is kept in a raised
position above the screen 2, and the lower cleaning chamber 5 is
kept in a lowered position, Then, as the apparatus is put into
operation, upper cleaning chamber 4 js lowered and sealingly
contacted the upper surface 2A of screen 2, and lower cleaning
chamber 3 is raised and sealingly contacted the lower surface 2B of
screen 2 by means of the pneumatic actuators 15, 17 respectively,
whereby the screen 2 is hermetically or watertightly nipped by the
upper and lower cleaning chambers 4, 5 as shown by solid lines in
FIGS. 1 and 2.

Bach of the cleaning chambers 4, 5 is connected with fluid

sources, not shown, via fluid circuits including liquid circuits and




val ves which are connected with the pipes upstream of the tanks, .
respectively. By the provision of the foregoing circuit arrangeApPrRIB 2004t
is made possible to selectively supply cooled water, warm water, solvent,
or conpressed air or a conbination of liquid and air to the cleaning
chanbers 4, 5 for the cleaning of the §qreen 2 ni pped therebetween by

sel ectively operating said sol enoi d-actuated val ves by neans of a control
unit including a control circuit arrangenent, not shown. Indicated by

nuner al SCOMPIESSEd Ak Grankispilféli nksshowsnesieedxantpRNERES . Thidt he
respective drain pipes 9, 12 of 14 APRIL 2004 12 cl eaIr)ﬂ ng chanbers 4, 5

and, at cireudtshdn &lbs, 13 & 1g FAcEBrapd Fushd Lice.: '
filtering chanmber 26A and aqdrai n pipe »g6gﬁmgﬁﬁ¥%1?§)&ﬁ§%5tﬁleﬂgél?@?g sunp

s, nesgahentd e ek 0y SRR €50 AR G Bk > "

the pipe F8, which is connected to t
sol enoi d t -3 t the r.eproduceabl e ugsed wash liquid
dr ai ned ??Ig}géfk?gdrf\é?g}éﬁvé& Ilj%ehjqﬁﬂa%ﬂér dnglumg, conngcted| watle p1pas

recirculate {-h the-appar.atus shown in FIG 1, the paste residues can.
be rermv@év &;70# cF‘BQnT g g”&llﬁ raligy cpaneclahsen hedannkd sidesenvithra by warm
wat er hayi ng tenperature to the order of 50 Cthat is injected into the

mat ed cliéd nQUEHE}thH§t4PIQ, whidh isommmicost@ toettid iy whhdeedach ot her
t hrough openings 2Cin screen 2 to wash the screen. In this connection, it

is to baaspeetivelut Referencomnesedd 20,1 21 8 20RO e6dicat® LCREBR]IS 4 5

t hrough nozzl es 8, :
water tank, a warm water tank, a water-based solvent tank and an
air tank, respectively. These tanks 20, 21, 22 and 23 are connected, -
on their respective inlet and -outlet sides, with pipes F6, X7, F8 and
¥9, respectively. Indicated by numerals 20A , 21A, 22A and 23A
are solenoid-actvated valves which are connected with pipes F6, F7,
F8 and F9 downstream of the tanks 20, 21, 22 and 23, respectively.
Numerals 20B, 21B, 22B and 23B also indicate solenoid-actuated
valves which are connected with the pipes upsiream of the tanks,
respectively. By the provision of the foregoing circnit arrangements,
it is made possible to selectively supply cooled water, warm: water,
solvent, or compressed air or a combination of liguid and air 1o the
cleaping chambers 4, 5 for the cleaning of the screen 2 nipped
therebetween by selectively operating said solenoid-actnated valves
by means of a control nnit including a control circuit arrangemeﬁt,
not shown.

Indicated by numerals 24 and 25 are drain pipelines

connected, at one ends, o the respective drain pipes 9, 12 of



11 after. the screen 2 Is imersed by the liquid introduced into the
chanbers 4, 5, the liquid is caused not only to generate wavef4 aApriL »ahgo
to be stirred up, thereby causing the paste residues to be washed away
fromthe screen 2 and that in case where screen 2 is cleaned by cleaning
sol vent, the screen 2 can be rinsed ouf cool ed water or warm wat er
after being cleaned by the solvent, and;2 thereafter it can be dried by

appl yi ng ress heated to a suitable tenperature, to

t he bot I ?Gﬁ? ﬁ?ﬂ%%ﬁ 2(2 g é?]genfﬂz thel @ther s¢mds; dovar vaotunf dehe

enmbodi nent sho |s FI 1. 14 APRIL 2004 . 13 In the drawi ng, the sane

parts orsqs‘drqm obévmg)\mf]lterﬁllgfﬁha'mlberﬁ@ﬁeahﬂdac(ﬁa?ﬂ ﬂJ dike
ha

nunerals. In the apparat us shown in FIG 8, the |ower cleanin nber 5

i s provi2fed, whicit ss beonmeotedotd ionubBp Wl AoP! ALt YTIRE ﬂ'ﬁéhgllét nozzl es

11 ' which are directed toward the | ower surface of 'screen These
nozzl es o};hrﬁb@ragggng;agoh e I St peed and
pressure of the fluid to Eeéférﬁigdé T]l?h%(oj‘rﬁgtﬁ] agqp(l,ﬂ%t@ “@ﬂﬁﬁy 15he

vari ed, g nowto FIGS. 4 and 5, there is shown
a screen eaglang appggétitq%?l e‘f‘%ﬁbﬁféﬂﬁﬂ@h@ astugied yabeerd7,

|nvent|on enbodient. differs fromtheflrst enbodi nent |nthat it is
equi ped 3% ﬁh%{;ﬁﬁ? ]Eﬁfgé’ﬁiluﬁ&abﬁ%r\%?@d washi diuidr drained frometienipper means
for creati turbyl ence as well as rotational notion in the wash liquid
i nj ect e@“icﬂﬂb Pﬁ@tiwag?ﬁ‘é‘i 4, thenwrle filtered and recirculated,
With the apparatus shown in FIG. 1, the paste residues can.".

be removed from screen 2 cither by water-based cleaning solvent or

by warm water having temperamre to the order of 50 °C that is

injected into the mated cleaning chambers 4, 5, which communicate

vertically with each other through openings 2C in screen 2 to wash

the screen. In this connection, it is to be noted that when

compressed air is introduced into chambers 4, 5 through nozzles 8,

11 after the screen 2 is immersed by the liquid introduced into the

chambers 4, 5, the liquid is caused not only to generate waves, but

also to be stirred up, thereby causing the paste residues to be

washed away from the screen 2 and that in case where screen 2 is

cleaned by cleaning solvent, the screen 2 can be rinsed out by

- cooled water or warm water after being cleaned by the solvent, and
thereafier it can be dried by applying compressed air; which may be
heated to a suitable temperature, to the both surfaces 2A, 2B of

screen 2.

FIG. 8 shows a variant of the embodiment shown in FIG. 1.




the same parts or portions as those of the first enbodi nent, description
wi |l not be.nade to avoid repetition. The rotatable nmechani caly APRAS shgkes
the formof a propeller Iike blade 28 which is rotated about a vertical
axis wthin the chanber 4. As shown in FIG 5, the boss 6 is forned
therein with a space 29 imedi ately ynder the fenal e threads 6A and a
relatively small electric notor 30 is Iounted in the space 29. The bl ade
28 is f'xeaﬁéo t he Iowlrglr end of a vertically extending rotating shaft 31
t he uppeh dFRWIREs Hhessaysgupalty ompoertionsnasithose mhiows hiaf FIGEA of t he
motor 30, so _that when the notor starts rotating, 14 APRIL 2004 14 the

bl ade 2d ite daasedindicstediby diké arumetalsi o thecapgarfusOshdivg in

enbodi ment, cleaning effect as well as cleaning efficiency can be

accel er e, &i tise lower bglggﬂﬁpg %%ﬁbh%agn%@%ﬁg% irgsat Ltggkﬁ[@rgcr eat ed

in the wash Iiquid, Referring to H GS. ariant of
the e Lnentczigh | n, F ang 5. This variant al,so has.in the -upper
chanbem%q‘gwrflgt%}?ab etHne%hhﬁﬁ@lﬁy n@inypf—’(ﬁ%tcrrlé%@!l% lafl,tub"guphn@éeas wel |
as rot at,.onal tion,i id wash liquid. The rotatable nechanical neans
conpri sgéreﬁ'd’firs%"ﬁm éﬂ§§la%¢lbﬁulf§0ﬁi 2Bdoftscrenn 2.olhesermozilesal 8 shaft 31

and a plurality of sgort bl ades 33 depending fromthe disk plate 32. Al so,
this varia#e i&Iangeddéel, benadjustablynethrotidedeso Sthasi the asyédd aigd means
for inmparting vibratory novenment to screen 2 in the state in which the

screen psessnrer ebdheifluicheo ies injeicord dntd e ioWaEt Bhaffanss trakgspahe form

of an
varied, as occasion demands.
Refering now to FIGS. 4 and 5, there is shown a screen
cleaning apparatus as another embodiment of the present invention.
This embodiment differs from the ﬁrsf embodiment in
that it is equiped, in upper cleaning chamber 4, with a rotatable
machanical means for creating turbulence as well as rotational
motion in the wash liquid injected into the chamber. Therefore, as to
the same parts or portions as those of the first embodiment,
description will not be made to avoid repetition. |
The rotatable mechanical means takes the form of a
propeller-like blade 28 which is rotated about a vertical axis within
the chamber 4. As shown in FIG. 3, the boss 6 is formed therein
with a space 29 immediately under the female threads 6A and 2
relatively small electric motor 30 is mounted iﬁ the space 29. The
blade 28 is fixed to the lower end of a vertically extending rotating
shaft 31 the upper end of which is securely mounted on an output

shafi 30A of the motor 30, so that when the motor starts rotating,




ultrasoni c generator 34. \Wen screen 2 is vibrated, vibration of the

screen is transmtted to the liquid and inparts vibratory novenRpRIL 2094
thereto. According to this variant, since the vibrator nmeans and the
rotational mechani cal nmeans cooperate with each other in performng

washi ng functions, cleaning effect and, cleaning efficiency can be further
enhanced. FIGS. 9 and 10 illustrate another enbodi nent of the invention.
Thi s enbodi ment is designed to renove the paste residue fromthe | ower

surface the bladean@®psncanse@oi bet deiveer €60 rdtatidni A cddih ith a | ower
cl eaning chanber 5 wth the sane 14 APRIL 2004 15 'consdtqlgct gl(rél’ ‘glgi hat of

the | oweymbbamyemt5 cdéahiige espifost nweg(m%@liﬁﬁfﬁ&ﬁg: d%SIPA feature of

this enbodiment resides in that the e I'ns e upper

I ' 4, igeal 49 whi ch li,ngly,. th
pper so g’ sifge. e nEBYRRCRE well, B FeiiSnalodub e emovab y

attached ﬁff‘sdt hetﬁneumafllc acfuator 15. Indicated by nuneral 41 in FIGS. |
t hr ough 16 o ﬁt‘ivéél 14 ratus provi ded above the screen 2 for the

pur pose of detecting the_effect of screen cleaning after a cleaning cycle
has been fi ni sheétRITIAZit® TG Gnamds?pdhbetchas shivevipresemtantnyEhiecon may be
enbodi ed in other specific formw thout departing fromthe spirit or

oot ot e ke nor ot or o (108, Bt SRE0Ls. | THAY eant BB MK i e

restricupffr chamber 4 a rotatable mechanical means for creating a

turbulence as well as rotational motion in said wash liquid. The

rotatable mechanical means comprises a disk plate 32 which is fixed

to the lower end of said shaft 31 and a plurality of short blades 33

depending from the disk plate 32. Also, this variant is provided, in

the lower cﬁamber S, with a vibrator means for imparting vibratory

movement to screen 2 in the siate in which the screen is immersed

in the wash liquid. The vibrator means takes the form of an

ultrasonic generator 34. When screen 2 is vibrated, vibration of the

screen is transmitted to the liquid and imparts vib.ratory movement

thereto. According to this variant, since ‘the vibrator means and the

rotational mechanical means cooperate with each other in

performing washing functions, cleaning effect and cleaning
efficiency can be further enhanced.

FIGS. 9 and 10 illustrate another embodiment of the

invention. This embodiment is designed to remove the paste residue

from the lower surface 2B of and openings 2C in the screen 2, It is

provided with a lower cleaning chamber 5 with the same




14 APRIL 2004 What is clainmed is: 16 1. A nethod for cleaning a screen in a
screen printing machine wused for printing paste onto a surfageapRIR 2803rd
conprising the steps of: providing in the screen printing rmachine a pair
of cleaning chanbers on upper and | ower sides of the screen in opposed

rel ati onship with each other so that t{gi two chanbers are in watertight
contact with the upper and | ower surfaces of said screen, respectively and
are communi cated with each other through the openings in said screen,

wher eby QORSITRGHIOR @hi Brathed Heenlower Ehamb@rednion the sAbEFHERP | S

drai ned through draining nmeans connected to at |east the |ower one of said
chanber shoaimgin Fl€eSmihiarat 'ﬁ?nA%bﬁn%a@)&Tqﬂﬁgeéchﬁ #t {:besr%@ggreygggs in

said screen, characterized in that wash liquid s suppliedi h of
said clRBanithe doderset f Qi 4.5 I ns copnected to each of
sai d chgﬁn%ers t%rhwash aﬁy@%éﬁ%g%%%%weﬁedﬂgﬁgﬁgggﬁlqg)CH? I ke pher al
sur f acesy qf i i~N id scregen,as well as the paste residue -
adher od 14 thgﬂﬁg‘%@%ﬁ A0 yiRicd, 3B BRS b thec igper surdace 2Aat

t ur bul eg&e and :nglééonfll mption are created in the liquid supplied into
one of §4i3F'ERE Byhucly a3 atexticellyentavildy! andeemsopably dadchedsai d

chanber. 2. A nethod for cleaning a screen in a screen printing nmachi ne 14
APRI L 2bt04he pneumatic actuator 15,

Indicated by numeral 41 in TIGS. 1 through 10 is an optical
apparatus provided above the screen 2 for the purpose of detecting
the effect of screen cleaning after a cleaning cycle has been finished.

It s to be understood that the present invention may be
embodied In other specific form without departing from the spirit or
essential characteristics of the present invention. The preferred

embodiments are therefore to be considered illustrative and not .

restnctive.




17 used for printing paste onto a surface of a board conprising the steps
of providing in the screen printing machine a pair of CleaniﬁqqAﬁhﬂﬂﬁﬁﬁﬁ on
upper and | ower sides of the screen in opposed relationship with eac

other so that the two chanbers are in watertight contact with the upper
and | ower surfaces of said screen, respectively and are comrunicated with

each other through the openings in saidéscreen, whereby the |iquid which
of said screen is drained through draining

has been usﬁvg%?ﬁ§éﬂéﬁﬁﬁgggf the lower one of said clinbers being in

means connect

comruni cation wth each other through the openings in said screen;

characterized in that wash liquid is supplied into each of said cleaning
peans connected to each of said chanbers

chanbers fro wqghn{étggpggﬁjﬂﬂﬂgé% &l SEECCR kA seFgamdiantingr immcdsnef t he

to wash away the "pas
the paste residue adhered to the upper

openi ngs i ' cr .as wel |l as
and | ower g&iﬂi@ Bﬁﬁ.@éﬂ% Pa¥ee OMtoaad sirfaceaofsai board eeomiprisingathed
by a vibrator nmeans provided in one of said chanbers

vi brat ory h%venﬁgé
i nparting WPty “novenent to said screen in the state in which it is
imersed in the wash liquid supplied into said chanber. 3. An apparatus

o ChSEDL 0,2 P, Sheesorem gDyt i op ek P25t

-chambers on upper and lower sides of the screen i opposed
relationship with each other so that the two chambers are in
watertight contact with the upper and lower surfaces of said screen,
res'pectively and are communicated with edch other through the
openings in said screen, whereby the liguid which has been used for
cleaning of said screen is drained through draining means connected |
to at least the lower one of said chambers being in commuﬁication
with each other through' the openings Iin said screen,

characterized in that wash liquid is supplied into each of said
cleaning chambers from wash liquid supply ‘means connecfed to
each of said chambers to wash away the paste residue adhered to
inner peripheral surfaces of the openings in said screen as well as
the paste residue adhered to the uppér and lower surfaces of said
screen,

and in that turbulence and rotational motion are created m the
liquid supplied into one of said chambers by a rotatable mechanical

means provided in said chamber.

2. A method for cleaning a screen in a screen printing machine




- 18 a pair of cleaning chanbers provided in the screen printing nachine on
upper. and | ower sides of the screen in opposed relationship 44 APRIEZ004
other so that the two. chanbers are in watertight contact with the upper
and | ower surfaces of said screen, respectively and are comrunicated with
each other through the openings in saidjgcreen, wherein at |east the | ower
one of said chanbers being in comunication with each other through the

Faut d-wni CeaLSSCoRTTG PAREREln", Suftils T BRArd Rontiiting the, )°
wash |iquid supply neans connected to each of said chanbers supplying wash
l'iquid intdﬁgﬁgﬂ) f said chanbers to wash away the paste residue adhered

to inner peripheral surfaces_  of the openings in said screen as well as the
past e residue adpEeedingoin Hbeyseeeemnpringig mﬁﬁiﬂéffesa d?aIEa’i)g deasmg and
in that one of the cleaning chanbers is provided with a rotatable

mechani cal cheembeforonr agppery and blowere sides r of athenscrecmotinoropposed wash
liquid supplied into said chanber. 4. An apparatus for cleaning a screen in

a screen prighifioashichivith esell othepr kot ithat ptise etwot chmmbefsicaref im
board conprising: a pair of cleaning chanbers provided in the screen

PLIT 9, LD boRae], 8 IR andloyte aufans of akacesen,
contact Wi tRohBEHYERPT afkf dat@EbmHUIREAR O with GRH Sther L hrAVURH @RO4 19
openings in said screen, whereby the liquid which has been used for
cleaning of said screen is drained through draining means connected
to at least the lower one of said chmbers being in qonnnunibation
with each other through the openings in said screen ,
characterized in that wash liquid is supplied into cach of said
~ cleaning chambers from wash liquid supply means connected to
each of said chambers to wash away the paste residue adhered to
inner peripheral surfaces of the openings in said screen as well as
the paste residue adhered to the upper and lower surfaces of said
screen, |
and in that said screen is imparted vibratory movement by a

vibrator means provided in one of said chambers imparting vibratory

movement to said screen in the state in which it is immersed in the

wash liquid supplied into said chamber.

3. An apparatus for cleaning a screen in a screen printing machine

used for printing paste onto a surface of a board comprising:




respectively and are communi cated with each other through the openings in
said screen, wherein at |east the |ower one of said chanbersipgpR§ 2804
communi cation with each other through the openings in said screen Is

provi ded with draining neans for draining%I the liquid which has been used
for cleaning of said screen, characteriz by wash liquid supply nmeans
connected to each of said chanbers supplying wash liquid into each of said
chanbers to wash; -2 I esi dhered, to .i nner peri pheral .
surfaces of theh%génl nggelcfr?a?&ﬁg g@hﬂ‘iﬁeésﬂi@rfld%@ lﬂhgﬁﬁag@!@%grmtmg

ur,f aces of, said, screen, and in that. one

dhered t D
gf te LS cl eirﬁlﬁéh* ﬁﬁé@??@égﬁ’? éoﬁdéew hSiglesy iy swees |impaopposed
1

vi brat ory nt .t.o the.screen in the state in which said screen is
i mrersed i T% QRsdHD i Wity each| odker | soo that dthehatvwer chamBarapgay ajry's
for cleaninggg s¢green in a screen printing machine wused for printing paste

onto a surf XeHeHight woartact authi thegipprerchrdoveerc BanfResPOP \sade %C?@elﬁ,t

| ower side of the screen so that the cleaning chanber is in watertig

tact witke t1 mlrd i thdeabRi ed to
contact wi tfespestivelyr amlir ire ecohmahitasdesfithdeatRi %Qlagfgﬂﬁ'gﬁ%;gﬁ%

sai d chanber for draining the Iiquid which has been use of
vt erti gh 15 couert ng & sactron s (Racifoet ST B OB IR ot saidh
Fona”20 e SR TharSiey 0] CoIDBARGRO Gidl RH e Holgh e
openings in said screen is provided with drailﬁng means for draining
the liquid which has been used fbr cIeaniﬁg of said screen,
characterized by wash liquid supply means connected to each
of said chambers supplying wash ﬁquid into each of said chambers
to wash away the paste residue adhered to inner peripheral sﬁfaces
of the openings in said screen as well as the paste residue adhered
to the upper and lower surfaces of said screen,
and m that one of the cleaning chambers is rprovided with a

rotatable mechanical means for creating turbulence and rotational

motion‘in' the wash liquid supplied into said chamber.

4. An apparatus for cleaning a screen in a screen printing machine
used for printing paste onto.a surface of a board comprising:
a pair of cleaning chambers provided in the screen printing
machine on upper and lower sides of the screen in opposed
relationship with each other so that the two chambers are in

watertight contact with the upper and lower surfaces of said screen,



wash |iquid supply nmeans connected to said chanber supplying wash Iiquid
into said chanber to wash away the paste residue adhered to 44APRIL 2004
peripheral surfaces of openings in said screen as well as the paste
residue adhered to the |ower surface of ;gaid screen. 6. The apparatus as
- clainmed in claimb, further characterized in that it includes neans for
filtering and recirculating the used liquid drained fromsaid chanber. 7.
The appar at usreapectigeised [ re| t he was liquid is a
wat er - based solgent mﬁ?hagge%#§ ?kﬁhﬁ@ﬂﬁﬁﬁﬁﬂg p%@@Q‘ngﬁ'dhfeu | ¢thee
I n water. arat L med,in cla|n14 further characterlzed I n
that the ot heﬁ }Iﬁgﬁei@I g%‘rqa ?Féﬁﬁﬁ nbWhSTe atoeastd thet boweroomealyfe said
nechani cal neg%&n %$ qé ting turbul ence and rotational notion in the wash
“liquid supplie 0 SAi fganmunicaitomppatht eachs athai ”ﬂﬂ'ddglfl fidn 3,

further charﬂﬁ zed I n hat the other of the cleaning chanbers

provi ded wi t P& oﬁalfie%ﬁfeenfmrpmmdledl ngthldieﬁﬁmg/ni@ﬁfgr?a ? Fﬁd
screen in thﬁkg ate in which said screen is imersedn e wash- Fﬁ

- supplied int id cwhiola thas1 bed@Rise 2 09¢ chda AND
APPARATUS FCR CLEANI NG SCREENS USED TN SeReen iag-oRatd strdéty”

characterized by wash liquid supply means connected to each

of said chambers supplying wash liquid into each of said chambers
to wash away the paste residue adhered to inner peripheral surfaces
of the openings in said screen as well as the paste residue adhered
to the upper and lower surfaces of said screen,

and in that one of the cleaning chambers is provided with a
vibrator means lmpamng vibratory movement to the screen in the

state in which said screen is immersed in the wash liquid supphed
into said chamber,

5. An apparatus for cleaning a screen in a screen printing machine
used for printing paste onto a surface of a board comprising:

a cleaning chamber provided on a lower side of the screen so
that the cleaning chamber is in watertight contact with the lower
surface of said screen, draining means connected to said chamber for
draining the liquid which has been used for cleaning of screen,

characterized in that it comprises: a flat cover member
watertightly covenng a section of the upper surface of said screen

that corresponds to a section of the lower surface thereof where said




PRI NTI NG MACHI NE The invention enconpasses nethod and apparatus for

cl eaning screen used in screen printing nmachine for printing 4 APRIL®D04
paste onto a surface of a printed circuit board. The apparatus I ncludes
two upper and | ower cl eaning chanbers 4, whi ch are provided on upper and
| ower sides of the screen 2 in opposed rtelationship with each other in
such.a manner that the two chanbers are in watertight contact wth the

upper and | wleaniy iokees i een 2, respectively and are
anegng béfis 4Bcate. &f

comruni cated wi th each other through openings 2C in the screen 2. The -
upper and | ower ck@aRi g a are essential copponents of the
apparatus for carrylﬂgqgﬂj‘flﬁpcggghﬁﬁgmwss&@@e ela esaiduechatimdyesd to
i nner peripR f .of .t.he openings 2C in the screen 2 as well as
t he sol der ng? bﬁgs‘?égﬁ Lgnideintog Sﬁﬁg ¢iwabeanto | wash awdaahe HAste?B
fromthe s 2. wash |iquid supply neans is provided for supplying
wash i qui df‘fsﬁ@g‘eeééﬁe&?at e giwé\%ep@l emmlt surBlesawdy ipast in I £siydues
! 128" in " §3id

adhered to éélreeelslcase'en . Figure : ) :

: Wwell as the paste residue adhered to the lower surface of

said screen.

6. The apparatus as claimed in claim 5, further characterized in that

it includes means for filtering and recirculating the used liquid
drained from said chamber.

7. The apparatus as claimed in claim 3 or 4, wherein the wash

l.iquid is a water-based solvent with agents for rendering the pasfe

residues soluble in vater

8. The apparatus as claimed in claim 4, further characterized in
that the other of the cleaning chambers is provided with a rotatable
mechanical means for creating turbulence and rotational motion in

the wash liquid supplied into said chamber.

9. The apparatus as claimed in claim 3, further characterized in that
the other of the cleaning chambers is provided with a vibrator means
for imparting vibratory movement to the screen in the state in which

said screen is immersed in the wash liquid supplied into said
chamber.






