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 hqgﬁﬁjiga %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%gﬁﬁﬁgﬁ;gﬁg?%¥ﬁ;éﬁﬁﬁLéﬁgéﬁggﬁggnd t he

space between adj acent openin%%fN%I%%gMACHINE

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 |



screen tend to be reduced. Such a tendency makes it difficult to

effectively renove sol der past residues fromthe screen, part | Wnnlhe
resi dues adhered to inner peripheral surfaces of small or redfufcghﬁil')émh
opennings in the screen. There are various nethods and apparatuses by which.
sol der paste residues adhered to the screen can be renoved therefrom One
approach is to wi pe off the residues b@ appl yi ng paper to the screen
surfaces. Another approach is to scrape off the residues by scraper neans.

However ,ini tthies schige sduring depeatad priptimehds tiee rprntiag He fighkgues in
openings i'n the screen therefrom Another approach is t0 use an airstream

In this apivaed, thee rensiidies écﬁldbhepﬁﬁ@nia%gi)alst?@rl‘eg?dlﬁ@' ﬁ:‘iﬂ"@hﬁs@%i ly
. P )

renoved t herefrom when the resSidues are soft n this approch owever,
when th St ?Tﬁﬁ 0 S c and. opend-ngs i t screen
are sol ?idﬁf% telgjéi “n%,%glg?l a%@% t’t ﬁéﬁlﬁeigﬁﬁbllﬁpqgf)@?ﬂg‘éﬂgiw Ehg Ir]rﬁﬁ’- si zed
openi ng in _the _ scregen It is, extrenely difficylt _to clean themfromthe
screen. Oﬁgﬂ%téo%ﬁ?mw%%moﬂ@ 6“%“%&@@&& L2 dhe athestland 4topRl L
2004 3 wth these approaches, nethods and apparatuses for cleaning screens

by usi ngngat dlowaday s sapehidexelopaient ofidebtronicedadtkirybeescregmposed.
Wth this type of nethods for cleaning a screen, nost of the

above- mest reipadedr tvvhalotiasn ohigli sdelvaniageTigan iYetidd idrerabgdepe ver, use
of cleaning solvent causes environmental injury” resulting from sof vent
r el ease partermAbROH RN SEerAAAd Ik §pace between adjacent openings in the |
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



exposure to solvent vapors, Furthernore, solder paste residue contains

.l ead which is renoved fromthe screen durihg cleaning, and rkphwgﬁaﬁaure
to lead is a health concern which nust be seriously addressed. A KnoO
apparatus of this type is schematically shown as PRIOR ART | 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 gﬁt%ﬁJlg og&pse spray,nozzles 131 for spraying cl eaning sol vent
agai nst Wotth13e5¢ 2ppsogehenemitheds andmpparatuses foar tleaaling doebanbet ween

t he nozzles 131 during_ cleaning. Nuneral 132 shown in Fig. 11 indicates

dri er nd¥¥| ¥SINg Aweieebagadwso byt a’euw@ghtﬁqlﬁd/pﬁav@nﬁé&@ﬁg, ahavg i s al so
schematically shown as PRIOR ART 2 in Fig. 12 As shown therein, the

appar at ysrarrosedViNigH it - tha US,,.N Vi niLRg at its
upper vvaqﬁ Ifthrough whi ch g@gfggnlhgggoggﬁgr%e%ﬁ?gaa isﬁg%eaﬁegﬁgﬁtéft he
housi ng ;xR0 C ' In..the housing 2Q0 there are provided two spray
nozzl es © glaﬁggsc@%ﬁisdg%a%uﬁgw opl}éﬁﬁaggaapqg&s %%@ﬁbesﬁ yagwleds ¢ he
screen éﬁS which is vertically held 14 APRIL 2.r04 4 between the nozzles
201, 20 BI‘N‘?YF{g%l‘@&ni‘Pi}. Clelingpesolypahi sguses enwinommentrl napjbey cl osed
and opened and is_closed in the manner shown in FIG . 12 during cleaning.
Nurrer al §¢3uslingo4fromaw slvent meledses inmto datimospherscrasd 30briaét er
spraying is finished. A common feature of these known apparatuses is that
t he exposure to solvent vapors. Furthermore, solder paste residue

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



screen is held in an erect position during cleaning. O her comon features
.are that the apparatus is installed outsidée a screen printin PRI :
that the apparatus becones bul ky as a whole due to its abovgyhent|%2§§4
structures and cannot be incorporated into a screen printing nmachine and
accordingly that it cannot be used for, cleaning of the screen during paste
printing cicles perforned by the machi he. SUVWMARY OF Tl E | NVENTI ON The

pr esent ﬁnventio_ i S in&%nﬁﬁg to elimnate the drawbacks or

di sadvar PEHYFER 1GNesx h 20Redxnioy cheartings Birel uppear epersiesy of's

descri bed ahove . and to E;gvide | nproved net hod and apparatus for cleaning
the screlie hoasing mayc beealgueidinndgopenbinend lit dlased hgr thenflanfes obi ect

of the present invention to provide nethod and apparatus for cleaning a

screen usleowin in FEGeeIdehﬁhig"%lez{fﬁﬁg. "Riuthiefdls 2563 S0 o%.eﬂ{ig}‘e”“ ng

environmental injury resulting from cleaning solvent ‘Tel ease’ i t he

at onos phgs£71RRA R drF i f.rom bei ng.exposed . to detrinenta
substan(r:tztIj sol der p???lgrﬁﬁe:%isgg%%wgﬁ hﬁggh@ﬁﬁqﬁ1;@&}@%@@04 5 Anot her

obj ect of the iynvention is to proyide nethod and apparatus of the kind
descri bed abové %ﬂhﬁogr ie%%]ﬁgbpg Tg\eseei(npmmmarﬁam ng that thete

resi due fron1theé§ﬁreen. A further object of the invention is to provide an

appar at (regn Ihdoldnin sinesachipesitioni dhring clqrating. dDtloet o@nivraEs por at ed
into a screen printing machine and which permts autonmated cl eaning of

features are that the apparatus is installed outside a screen printing
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.



the screen during screen printing cicles perfornmed by the machine. It is
.another object of the invention to provide an apparatus of t Nd ¢
‘descri bed above which includes two easily replaceabl e cIeanﬂHﬁAgﬁgﬁgg?4
units which can be replaced with other different sizes of cleaning chanber
units depending on the size of the screen wused for screen printing. It is
a further object of the invention to provide an apparatus of the kind

stat ed above whjch includes a cleaning chanber in which a rotatable
mechani cal rrean‘gnﬁ)ﬂiiefc echgoh ther bnventienass teelprogids ofithedahn@ot i on in
the wash liquid injected into the chanber so that cleanig effect as well

as cl canippagitsci ofyilankied alesctitedt eaboté. | HiAPRL BRE Qhipable Oloft he

i nvention to provide an apparatus of the kind stated aboveé I ch “1'ncl udes

a cl eani eﬂigmm;errehmvj%ﬁg%ﬁa‘éf@?@éiﬁﬁenﬁ%ﬁt—lgr%éé,gﬁﬁrti ng vibratory

novenment to the ™ screen | mersed in fiquid injected into
Lhe chamber sovLgnel Sl g o A5 1RPe bl S sSL5ruat on' Sspmetsar o
Chanber o MRTRER! SEarBl hove Whiek is cranalatohbeing nbarpousdedsnte | o
fluctuation in the wash liquid injected into the chanber so that cleanig
effect a8 %@Pﬁnaarléut%mggbmeeandcwlﬁeh permitsaaginated cleaning of
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.



The various features of novelty which characterize the invention are

pointed out with particularity in the clains annexed to and {PRpRHC 2, Rart
of this disclosure. For a better understanding of the invention, Its

advant ages and specific objects attained by its. uses, reference is nade
to the acconpanyi ng drawi ngs and descriptive matter in which a paste

resi due cl eaning apparatus for canying out the cleaning nethod is
illustrated. BRI EF DESCRI PTION OF DRAWNGS FIG | is a schematic el evation

of a screen cl dhnib iy futhsarahjest axf tree ievbrdoREw Rhvide r 85BAtath8vention;
a

FIG 2 is _a partly cross-sectioned schematic front view o pair of

cl eani ngothtlibekiid fstatedvhalodvé | witdchnjigshidu @Zﬂbﬁéiﬁ%echéﬂﬁ%}‘e% as

essential conponents of the cleaning apparatus of t resent 1 nvention,
i 11 ust r avlnght ke miethgatic Wikghs afSe’ 0y D ig. herngptically
ni pped by the cl e%?\i ng chanbers; F?G.&%Q‘Iﬂg{% %cﬁ@r@@?@gf{araﬁt %Yﬁrig\/\ﬁ%f t hree
pairs ofyf i g h pch.-are squtualy replaceably constructed; 14
APRIL 20 ngﬁwg i ?‘?2‘@%‘2‘3#&@@ g’l‘ﬁ?&?& offigr thee éﬂoedriﬂhg
appar at : r_enbodi nent of. the jnvention; FIG 5 is a partly
cross-sctabgf3 g@h@:ﬁ?@ eﬂ%twgﬁfarsoﬂieaxﬂlﬁ& eifechey appdpaendrangedt i on as mar ked
"X'"in FIG 4 ;ﬂ] an enl arged scale; FIG 6 is the schematic el evation of
the screen cl eadi®hgVabphsatigaiuresa ofir noveltynbatiichntcloiratfegizenveng i on;

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 7 is a partly cross-sectioned schematic front view of the apparatus's
protion as marked "Y' in.FIG 6 in an enlarged scale; FIG 84 @
simlar to FIG 2, illustrating the state in which the Iower8'04*'g‘al:’ﬁ{ﬂ%gﬂw‘l
chanmber is provided, at its bottomprotion, wth a plurality of upright
nozzl es which are directed toward a | ower surface of the screen, FIG 9 is
a schematic elevation of the screen cleaning apparatus as anot her

enbodi nent of tflﬁ@i nvention; FIG 10 is a partly cross-sectioned schematic

front view of afpaSatussclpomation elevatioredof Zthd nsdte€n Llé
enlarged scale. .FIG 11 is a schematic view show ng a known screen

cl eani ng apRMEARYSS ANFIREORMABbdimandoFtie ikechfiof: View sinilar to FIG
11, show ng another known apparatus as PRIOR ART 2! DETAI LED DESCRI PTI ON

OF THE PREFERROFIGMION WEPERIfRA065 1588 idhed SohmillC ot VR yP BaofiRar at us

for cleaning 14 APRIL 2004 8 " of a screen as Oné einbo resent
pri nti ng PR oL PSS Rark o i TUG ARz spfbrgedhaidlen &
bnto a printed T o £ BT S HikshalhoafevaNoReaRellis serequeckBaingt
shown. The screen 2 i.s horizontally held in a tensioned state by a screen
hol der  8PRATENIS 45 AehipthsT wrabediment of the snpaetionng frane 1.
FIG. 7 is 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 apparatus includes two upper and | ower cleaning chanbers 4, 5, which
are provided on upper and | ower sides of the screen 2 in 0pﬁQ§QﬁRH_2004
rel ationship with each other, as essential conponents thereof for
carrying. out cleaning the solder paste residue adhered to inner

peri pheral surfaces of the openings 2Cin the screen 2 as well as the

sol der paste residues adhered to the wupfBer and | ower surfaces 2A, 2B of
the screen 2 therefrom Each of the cleaning chanbers 4, 5 is forned by a

SUch as. oL 4 Ser¥bheas foite, cRAbORRCHE 151 Ik (BfesBif RAMOEITCSoREE *rie
| d hr ough 4A
§Ep?[ SCL ﬁmﬂwﬁgfé@ “PCZ{HQ c@eﬁ%eSﬁabﬁ*ﬁés f’r 93““ E%gr%%éxir‘éﬁ‘h a”h rﬁﬁ's;‘je
i 6A FIG 2. On
t ﬁ\él Ingwere Q1 éﬁpéﬁgtufaga%%rs%eé%@éfz? Havgng aﬂ@mlloauslmallghreafﬁé@tetém Z‘Ben. ng

SA on its upper face and is provided, at its |ower bottom surface 5B, with

a boss 7 openingsal@ thnosashs whidhheodder pasts himwprimked! 6nté. aﬁpngtcﬁiarl y
shown in FI GS. 14 APRIL 2004 9 2 and 3, the upper cleaning chanber 4 is

provi ded, oitbulil hobPdCToOHRINIY BdRedfts of W LhuBesea! nBEMfwACTRE ch 15

fixedly secured thereto. Simflarly, the ower c ni’ng ¢

oty e 2t P ARY e 6%, Fepaoatid il SEERH AP

N ectl o NORELRS s removably secured to the supporting frame 1.

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.



whi ch project into the upper cleaning chanber 4 through its wall and are
directed toward the upper surface 2A of screen 2. Nuneral 9 4JAPR} 2902
drai n pi pe connected to the upper chanber 4 for draining the liquid which
has been used for cleaning of the screen 2 from said chanber. Nunmeral 10
shows a vent. Nuneral 11 indicates flui,d injection nozzles which project
into the | ower cleaning chanber 5 thrgugh its wall and are directed toward
t he IomeB surface 2B of screen_ 2. The nozzles 11 nmay be of rotatable or

tiltabl e2sfidctur he Wpper Aleaning chambion #i pe PRIVIded et fist [Gwlepver

chanber 5 for draining the liquid used for cleaning of  the screen 2 from

said chapbsing Nﬁdgealf-lﬂé i,s vaithent . sdag PeRchiMerV aict i ?Jﬂl&% ﬁ oggéalgover head
¢ cyfTn

frame nenber 14 of the printing machine 1's a pneuma havi ng
a pi st onsg@sredl thavetshSems S e [ hamper 4 vertically
novably ~and renovably. As s#ohmqi?zog'fé&élf,g}lﬁ% C&%ﬁcla‘?fngo'& pidsd,at its
| ower e r i, - thr S A16A which are epgageable with the fenale
threadsr%tAE)%f h?@i%é ‘E@é@@gﬁ@%aﬁ?\ by abwlﬂbi%éeaﬂénﬁml@r phr addich1és i nto

t hr eaded enaﬁgenent%ikhh the femal e threads 6A, 14 APRIL 2004 10 the upper

cl eani ndERERHSECHT BEPertical |y movably and renovably held by the
pi ston rod 16 of pneumatic cylinder 15. Indicated by nuneral 17 is a

D b oy 2oy elereigs hmorla areqIike i BRpenORIE Lhe |
support whéch opesject into the upper cleaning chamber 4 through its wall
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,




cl eani ng chanber 5. As shown in FIG 2, the piston rod 19 has, at its
.upper end portion, male threads 19A V\/m ch are engageabl e WthI4APRIL‘2'?§Bhe
threads 7A of said boss 7 so that by bringing the nale threads 19A into

t hreaded engagenent with the female threads 7A, the | ower cleaning chanber
5 can be vertically novably and rerm\él&mbl y supported by the piston rod 19
of pneumatic cylinder 17. Thus, as sh by dotted lines in FIG 1., when
the apparatus is at rest, the upper cleaning chanber 4 is kept in a raised

posi ti onhabdlm)alhecl@anél&g zhaanbet h4 |auerbe! aa%iiealIgharBsap F% $ndept in a
I

| owered position, Then, as the apparatus is put Into” operat upper

cl eanin nt@véjﬁ]!g held Iigyvq c t urface 2A
of scregﬁ 2, |})V\BI’ cl egfr?ldr%ﬁgﬂ)crﬁzﬁ) Hléiy()f glége&ﬁgc é@@é@? é

cont act I C f _ neans o he pneymati c

act uat o;ﬁsidgtgﬂed Bﬁ’;“dﬁﬁ%eﬁﬁg %Pé?@ﬁygﬁﬁe%ﬁﬁésﬁ @%P@ ruﬁlgg yI or

wat ertightl e t an ower cleaning chanbers 4, 5 as shown
by sol i % aﬁé Wﬁ% flfﬁ’%% menaﬁgpelrg Eﬁgldlféfmﬂlﬁfhlnﬁ @‘rﬁ? r'hﬁ‘dhgnheplmmn 5is
connected with fluid squrces, not shown, via fluid circuits 1ncluding

l'i quid d;'Odcllbt whigh verneslly mwaljly andprﬁmwyrgtggjmlﬂﬁ 15er 1 shows
one exanple of the fluid circuits. in FIG 1 F3 and F4 show

b nch Blgsang chirmber Scohveshonnel TG Sy pORZAFASE skl 00 2L e
wi th pi pgsupper end portion, male threads 19A which are engageable with
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




F6, F7, F8 and F9 which are connect ed,' on their inlet sides, with a fluid

supply duct F 10 which is connected to the fluid sources, repPAPRIVN®0OYS
Ref erence nuneral s 20, 21, 22 and 23 indicate a cooled water tank, a warm
wat er tank, a water-based solvent tank and an air tank, respectively.
These tanks 20, 21, 22 and 23 are conngqted, on their respective inlet and
outlet sides, with pipes F6, F7, F8 an F9, respectively. Indicated by
numeral s 20A , 21A, 22A and 23A are sol enoi d-actuated val ves which are

connect e@OMPIESSEHe 81FaCIXeTits. HIGndl Fshowsnonee aadiplehft RS fRAG 21, 22
and 23, respectively. Nunerals 20B, 21B, 22B and 23Epal so indicate

sol enoi dewenits: dan [Nek.vbs Rihi €2, @Beag@np‘chp;(;?w}[/\%{é %I?Z)gi@w%hﬂﬂftarr am of

the tanks, respectively. By the provision of rhg circul

ar 1 angenesfiscotd ot omeendowsibh e o G 1y SHERRKCPRL R RT |
{oothe SLERM W RBBERRIS: T Qipkne 8 Sanyng o Lhe sqreen 2. pped.
chown. 1B d8he B pHHLie: BCh At gopacstad don thest inldtnsdoscovithes od,  at
one ends 14%‘? t he i}({azaective drain pipes 9, 12 of 14 APRIL 2004 12 cl eaning

chamber stldtd 5SURR uehel’dPhavhintisis tmmecsed ur othe sHigid oo gkREisce 26

having a filtering chanmber 26A and a drain pipe 26B which is connected to
a sunp tespechiselghfeferdinee murherals®0, 21, 22 and 23 indicate a cooled
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



chanmber 26A is connected via a pipe 27 with the pipe F8, which is

connected to the solvent tank 22, via a sol enoi d-actuated val4£aAPRIL 5594
that the reproduceabl e used wash liquid drained fromthe upper and | ower
chanbers 4, 5 can be filtered and recirculated. Wth the apparatus shown in
FIG 1, the paste residues can. be reppved fromscreen 2 either by

wat er - based cl eani ng solvent or by warmwater having tenperature to the

order of .50 C thah bﬁ? i njected into the mted cleaning chanbers 4, 5,
whi ch cHRaRIRE: eha ft"?cé‘l:l% dndn abdhcowtber téndsigho openaogen2 Qs N screen

2 to wash the screen, lB this connection, it is to be noted that when
conpr esSREIHIN d&VICt 28dhaeing biltdrampecisadibed 26A0uaH Qoglzdiﬁﬁ])ﬁ,e 11
after the screen 2 Is inmersed by the liquid introduced into the" chanbers

4, 5, thHOBi whichi s coosmetiodt tony a : be
v oL Sykapoens e A, e FlShhs

stirred up, thereby causing the paste residd awa romthe
he scr oam e e L SRBeERP A £ 8pE 2 T BN B Wit 18 BhiGh &7 ber ng
compr es SouistReB i e s8R o' RIS Niauailoapte-acnpreduvares 44 t he bot h
surfaces 2 of _ screen FIG, 8 shows a variant of the enbodi nent
shown i §°F@@12§161]2F9§9ﬁlu93966°4 useds wash tuidadraiged: frornatte paoptes or
e wonares Lnaniambers 3.5 Gon be iored and tochoered, | ¢ Mmerals: 1
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.




FIG 8, the |lower cleaning chanber 5 is provided, at its bottom portion
5B, with a plurality of upright nozzles 11 ' which are diregycApravwangst he
| ower surface 213 of screen 2, These nozzles 11 are arranged to be
adjustably throttled so that the speed and pressure of the fluid to be
injected into the | ower chanber 5 nmay be varied, as occasi on denmands.
Refering nowto FIGS. 4 and 5, there”ils shown a screen cl eani ng appar at us
as anotger enb dinentﬁgf the present invention. This enbodinment differs

f rom t hdf thes dranang; Hhs: Sarne; partsor portiouispasi those whioavn GreBiGR] chanber
4, with a rotatable nechanical neans for creating turbulence as well as

rot ati odalto soarenindicates basHike qujudxe‘m]seclrﬁethbnhgphfmﬁh i ipherefore,
as to the sanme parts or portions as those of the Tirst enbodi nent,

moans Laket Uhe Formor o aniith RRUAPERES, IS o oyidol @' A PoRefBa ahout

means takes the formof a propelle b d about a
vertica f thi 438 4. As shown in.Fl %, the poss 6 is
f or med Qﬁ%ﬁiﬁsg%tﬁ”gi§%a@ﬂﬁ§@ﬁfnﬁédHaﬂﬁ lﬂﬁ%ﬁeﬁﬁllfenﬁﬂﬁcﬁhﬁgﬁds 6A and
a relat i.velg S@’l"%ﬁfl ﬁctri c nmotor 30_jis nmounted in the space 29. The
bl ade 28iFeCtedy the loower suracer 2B oérsarcani 3. Fhesadiozzlest ki i ng

shaft 3] the upper ead of which is securely nounted on an output shaft 30A
of the not#fe FoTangednte hneadjustabbt ahrettded sso oflaiti tge dpfcAPRInd 2004 14

the blade 28 is caused to be driven for rotation. According to this
pressure of the fluid to be injected into the lower chamber 5 may be
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,




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

accel erated, stnce a turbulence as well as rotational notion g APRJI ¢ahgd
in the wash liquid, Referring to FIGS. 6 and 7, there is shown a variant of
the enbodi ment shown in FIGS. 4 and 5. This variant also has in the upper
chanber 4 a rotatable mechani cal means; for creating a turbulence as well
as rotational notion in said wash |iquid. The rotatable nmechanical neans
conprises a disk plate 32 which is fixed to the |ower end of said shaft 31

and a pltheablade &8 shocausdchdesha3drivere i 1otitiom %d&‘ﬂﬁ'ﬁ\#%attﬁis”- Al so,
b

this variant is provided, in the lower chanber 5, wth a vrbrator means
Lo L TPmmbodimiotaalesmirty GIRRAK abOvdt R0 ceAdink ALY DA (1S
of an WoiAetea, SSREto IS A6TGE) B Solibtated i bration of the
rotati ofiF AL asBdiatiboper at o w th each of her in performng
washi ng funCtGiSﬁg , ¢l eani%ﬁ] effect and cleaning efficiency can be further

enhanced. FI ame 10 FlGSt baandafipthere ésvishoivment vafiditeof ighwent i on.

This enbodi nent is designed to renove the paste residue fromthe |ower

e bt Lol F108. LS PETI VAR RIS W 2 o
upper 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




construction as that of the | ower chanber 5 of the enbodi nent shown in
FIGS. 7.and 8. A feature of this enbodinment resides in that {fapRIPodpgeNt
has, instead of the upper cleaning chanber 4, a flat cover nmenber 40 which
sealingly covers the upper surface 2A of screen 2 and which is vertically
novably and renovably attached to thelgneumati c actuator 15. Indicated by
nuneral 41 in FIGS. | through 10 is an Optical. apparatus provi ded above
the screen 2 for the purpose of detecting the effect of screen cleaning
after aCANSEMGIEORyas ethils afedhne f lowshedhatibers 3t behendafisidigsespat t he

present invention nay be enbodied in other specific formwthout departing

f rom t hshepimi in dfIGBsskrrichl8. charfaghaic oFi G5s oélg%ﬁqqﬁﬁgsgge%/v tion. The

preferred enbodinents are therefore to be considere and not

5t 1Al thd AP ok R0 o el N e

a screen In a screen printin

surf ace #f, r i« NG the steps of: providing in the screen
printi nﬁ%&gﬂpﬁg rﬁeﬁ@?& gf?)l M1 ﬁsaflﬁﬁ versnthep pppeansurfaoer2 Ai des of
the scre i n opBose Iel ationship with each other so that the two

chamber &T3ECER 2@ Whiph iz srerticallyi novitdyuppdrreandvhblenttaghibdces of
said screen, respectively and are communi cated with each other through the
to the 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.




openings in said screen, whereby the liquid which has been used for
cl eaning of said screen is drained through draini ng neans coqqg&ﬁgﬂ_zﬂ@4at
it

| east the | ower one of said chanbers being in conmunication w eac
ot her through the openings in said screen, characterized in that wash
liquid is supplied into each of said cleaning chanbers fromwash |iquid

supply neans.connected to each of saidilshanbers to wash away the paste
surfaces of the openings in said-

resi due adh 'Q ol eri pher al
vvﬁgggg(#hgﬂgggge resi due adhered to the upper and | ower

screen as wel
surfaces of said screen, and in that. turbulence and rotational notion are
created in the |Iliquid supplied into one of said chanbers by a rotatable

hanber. 2. A nethod for cleaning a

mechani cal  mgang ﬂi&h@ﬂfﬁgf %%ﬁbﬁﬁ 1 SKPRER. h @4 SErean qingngpniaching

screen in a screen pri
paste onto r&ac f..a board conprising.the steps of providing in the
screen pri n@‘?% @c E’Fﬁ'étl%g pBaSIEL OIED e an SHELACEN Sifbar Boand uopmprim'ﬂﬁl ther

n opposed. relationship with each other so that the

sides of th scr%?n [
two chanber¥CBFn watertight contact with the upper and | ower surfaces
of said screen, respectively and are communicated with each other through

L P of 22al s eont o o ot Biintign il 185 AP 1A

-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




~to at least the | ower one of said clinbers being in comunication wth

each other through the openings in said screen, characterizedq APRIR2008Sh
liquid is supplied into each of said cleaning chanbers fromwash |iquid
supply means connected to each of said chanbers to wash away. the paste
resi due adhered to inner peripheral surfpaces of the openings in said
screen as well as the paste residue adhered to the upper and | ower

movenen: bynSE s BBt Jhests! shitdea” BHHGRE S e DeamRobaRirIsiEI R Y
vi bratory vement to said screen in the state in which it is imersed in

the wash I$§BFP%supplied into said chamber. 3. An apparatus for cleaning a
screen in a screen printing machine wused for pripting paste gnto a,surface
of a board conprpEoviginginriher sgoeen PENAINGINAGAIRG ohhHE @gaﬁlﬁ@n@g
provided in the screen printing machine on upper and |ower sides of the
screen i n afyambers rehatippethigndi loweacisideseof sthe hserecme OpROSEtber s
are in watertight contact with the upper and | ower surfaces of said.

screen, raghegonvkelpy with aegclkowther csbedhat t theatwootdleamberougte the

openings in said screen, wherein at |east the |lower one of said chanbers

D N SR A it LW uraes oS stwodnsr e
respectively and are communicated with each other through the
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
screern, |

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:




the Iiquid which has been used for cleaning of said screen, characterized
by wash liquid supply neans connected to each of said chanmbejsaprpRhbbad
wash liquid into each of said chanbers to wash away the paste residue
adhered to inner peripheral surfaces of éhe openings in said screen as
wel | as the paste residue adhered to t e upper and | ower surfaces of said
screen, and in that one of the cleaning chanbers is provided with a

rot at abl e nmechani 4 :oreat rbul ence, and yotational _notion
in the wash Ii qui%aé%fggﬁﬁgf%lggsgbbﬁgﬂéﬁbzﬁmvﬁeiﬂ%ﬁéﬁr%@!@@m PMtilRgni ng
a screen in n_pringi maghi,ne used, for printin aste onto a
surface of éﬁggg{lﬁecgﬁpr‘?éb% agapalpW%‘f %ll%éni(?fg ﬁ]@arﬂjg‘ﬁgnpri@l\/idpposedthe

screen print . chine.gn upper and | ower_ sides of the screen in opposed
rel ati onshi 5&(}3‘?{@ Bn Witk egeh pélex hsot what hthebetwoarchamberat ard | it
contact with the.ugger and |l ower surfaces of said screen, 14 APRIL 2004 19

respect i vel WagHIght castaohiwithetherupperaghd doveer shrficel 60e '@%'?é&rqfs in

said screen, wherein at |least the |ower one of said chanbers being I

comuni cat | Bespaictivedsicand hare téw OREMh NG5 hN ~SBI iS5
l | ESPA § e t¢omumannidedoReRh ! @ﬁcg o?ﬁéﬂ ﬁ'grréﬁ%@% rﬁlﬁse d

provided with draining neans for draining the liquird whic

for cleani ngpefirgs dns @agdnscd a%ﬁéi&ﬁ?a@le‘ﬁ@f htl’*e: 3{%’@“? lrﬁ)lgé Z%ﬁfﬁ%ga sai d

connected to each of said chanbérs supplying wash
chaber s {chablers "Beihge iR2 Hofnhfiftitifiod Wik dRH "Sfler" HrBISh the
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,



+ adhered-to i

of the openings in said screen as well as the paste residue adhered to the
upper and | ower surfaces of said screen, and in that. one of {4&8pRIE20HAY
chanbers is provided with a vibrator neans inparting vibratory novenent to
the screen in the state in which said sggeen is inmrersed in the wash

- liquid supplied into said chanber. 5. An  apparatus for cleaning a screen
in a screen printing machine wused for printing paste onto a surface of a

board conpri siezpectiveleaghfy a Lded on.a | ower side of the screen
so. that the cl gani ng %hg%erﬁes@ﬁqﬂg{r@%&ﬁﬁt‘”&%tﬁ%@vﬁv\pﬂlﬁl’t Ha&roughr the
surface of sasbiaLee | Ny means connected to said chanber for
draining the Ilisb(qrglﬁgg\/\,{??cgéﬁlagcggg’ uYagTeIsy ) iﬁﬁﬁtngjhef Ieweeeone of said.
said

characteri zegy t df. conprises: a flat cover nmenber watertightly
~covering a sg:aa:ﬁ(l)tr’l&%f ll[’%‘@&l reQmuBKatfos amdtlsceaeh gthat o to
€9rd

a section of S’i?gﬁl ower surface thereof where said 14 APRIL 2004 20 cl eani ng

chanber is | LEs 10 satdssereequisdpearidey m&mﬂm@m% i er
suppl yi ng Waﬁ%’ebj qui.d into said chanber to wash away t %@f?ﬁregﬁﬁw

Iq3ud; whéeh hasubéen aged f@pgféaﬂﬁﬁg B A ngé en as well as
S

the paste residue adhered to the |ower surface of" "sard . 6. The
PRSI OF ) o) o eacr g s MO A B chabltea o L5
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 imparting vibratory movement to the screen in the

state in which said screen is immersed in the wash liquid supplied
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 charhber for
draining the liquid which has been used for cleaning of screen,

characterized in that it comprises: a flat cover member

watertightly covering a section of the upper surface of said screen

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




drai ned fromsaid chanber. 7. The apparatus as clainmed in claim3 or 4,
wherein the wash liquid is a water-based solvent w th agentsif apRIEd0Y N0
the paste residues soluble in water. 8. The apparatus as clainmed in claim
4, further characterized in that the othgr of the cleaning chanbers is
provided with a rotatable nechanical means for creating turbul ence and
rotational notion in the wash liquid supplied. into said chanber. 9. The

appar at us asleanimg¢hambbaisd t characterized in that the other
of the cl eaning c%%nbers S progﬁgdeﬂd é}m?qh a vibrator neans for inparting

vi bratory novenmeng tk r ' he state in whjch said screen is
i mersed in the V\ngs IEil ilg@?sgggmﬁdhw sepRanee .said AGRIMb2R04 21
ABSTRACT TUS ,FOR CLEANI NG SCREENS USED | N SCREEN -
PRI NTI NG m ﬁ%ﬁﬁﬁ@?ﬁﬂi‘%ﬁ g?}@oﬁa sehambenoto awdshpawat Uhef @Fi fo
cl eani ng sc;gsgapgs%g{ I n acreen printing machine for printing of s gier
paste onto a addhgre b9 Haer dwrdphcraioaudfaéﬁseoﬁbweﬁiﬁgs inciages
two upper -aéléjrelf:omer cl Tani nﬂ_l chanbers 4, 5 which are :

, n as well as the paste residue adhered to the lIower 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.




provi ded on upper and | ower sides of the screen 2 in opposed relationship
with each other in such a manner that the two chanbers are iqyq XPRAr bkt
contact with the upper and | ower surfaces 2A, 2B, of screen 2,
respectively and are communi cated with each other through openings 2Cin
the screen 2. The upper and | ower cleaning chanbers are essenti al

- conponents of the apparatus for carryipg out cleaning the solder paste
~residue adhered to inner peripheral surfaces of the openings 2Cin the

screen 2 as well as the sol der pastlgB_STl@Eégue adhered to the upper and
| ower surfaces 2A, 2B fromthe screen 2. wash liquid supply nmeans is
provi ded for supplying wash liquid into each of the chanbers 4, 5 to wash

avay the pastMETHEGD dues &RiNER TS OF6HeCSEARENG 2 FEHS Ssel IN SCREEN
- PRINTING MACHINE

The invention encompasses method and apparatus for
cleaning screen used in screen printing machine for printihg of
solder paste onto a surface of a printed circuit board, 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 in such a manner that the two chambers
are mn watertight contact with the upper and lower surfaces 24, 2B,
of screen 2, respectively and are communicated with each other
through openings 2C in the screen 2. The upper and lower cleaning
chambers are essential components of the apparatus for carrying out
cleaning the solder pasie residue adhered to inner peripheral surfaces
of the openings 2C in the screen 2 as well as the soldz;,r paste
residue adhered to the upper and lower surfaces 2A, 2B from the
screen 2. A wash liquid supply means is provided for supplying
wash liquid into each of the chambers 4, 5 to wash away the past

residues adhered to the screen 2.

Figure : 1




