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THE%F@NW% OF THE INVENTION 1 . Field of the Invention

i nventi £Ss to a screen printing apparatus.. Specifically @W”E’ ,%I mm
invention r&®tes to a device for screen printi ng of sol der, etchi

conpounds, or the like, utilized in the manufacture of el ectrom c  ‘le6i6et
conponents (i.e. printed circuits, etc.) 2. Description 10 Qctshdrel0d2ed art
For printi ng el ectric ci rcuit patterns orll1I an insul ating base board, a

so-cal l ed "screen printing” has been hitherto used. The printing system
enployed in this printing conprises generally a screen (or nesh) plate

whi ch is put SﬁREENsBRIN@IWM@TH@D&&ANDP@BPAM@“ EISleegee _
(viz., ink squeezing device) MhIChIET dﬁﬁs screen plate while squeezing
a given amount of viscous conducti EQ%EQI ~ such as sol der or conductive
ink, etc., onto the screen plate and pressing the screen plate against the
I nsul ating base board. Wth this, a desired circuit pattern of the
conductive ink is prlnted on the surface of the insulating base board,

whi ch patte A iR P @ ;

screen plate. Th : YoF ol nted Is then renoved fromthe screen
plate and heat ed P Ter—f el L6 ¢ i pattern. The screen plate

is constructed ofI‘lqes e&;g;;pt nﬂﬁé't@mquelé)'@eslﬁ@a Sd_ﬁe@ﬁobﬁr 2002 2 A
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Patent Appl ittre inTafinfaciure iof elec teaTHcl e89mporesits ddcer ding to
such conven'(t}__&)fj(rﬁkI aremﬁ éf rrangenent, there remain drawbacks. For
exanpl e 8 &1 tIe‘gu nts of nodern nmanufactured el ectronic
conponents, a ci Zqujjese .;.u;o.. Relat8@tars very thin connective
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insulating base board to be printed, and a
squeegee (viz., ink squeezing device) which runs on
the screen plate while squeezing a given amount of
viscous conductive compound, such as solder or
conductive ink, etc., onto the screen plate and
pressing the screen plate against the insulating
base board. With this, a desired circuit pattern of
the conductive ink is printed on the surface of the
insulating base board, which pattern coincides with
a perforated print pattern defined by the screen
plate. The base board thus printed is then
removed from the screen plate and heated for
fixing the printed circuit pattern. The screen plate
is constructed of a stainless steel mesh or the like.



However, effecting printing of circuits by such an encl osed squeegee
apparatus is difficult since a required pitch for such circuit type screen
printing apparatus may be extrenely fine and with a high 10 Cctober 2002
3 density of printed |lines. Because of the high density and fine pitch
required of nodern printed circuits, and other factors such as providing a
hi gh density conductive plating having a fine pitch w dtt) Oetoben 2002be
solved. In addition, since a desired circuit pattern of the conductive ink
is printed on the surface of the insul atd ng base board, which pattern
coincides with a perforated print pattern deflned by the screen plate. The

base board thus Ay sareers p Iflﬁl'mtlfIQfD Q.tBGMH a mash late are heat ed
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or open typ enblies.” The present invention further relates to
a squeegee @ﬁzggﬁsgéfgﬁg ¢ting such screen printing 10 Cctober 2002 4
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sufficient viscosity of the material which is
supplied to and excess retrieved from a squeegee
opening. The temperature of such a printing
chamber is controlled and sealed with an inert gas.

However, effecting printing of circuits by such

an enclosed squeegee apparatus is difficult since a
required pitch for such circuit type screen printing
apparatus may be extremely fine and with a high




10 Cctober 2002 5 particularly if the printing material utilized is very
hard, thus it becones difficult to assure consistency of printing results
and further, problens occur in terns of energy saving, frequency of bl ade
repl acenent, and stable production speed and quality; and 6) arriving at a
suitable structure for a squeegee bl ade according to operations when a
printed surface of a single article requires that m xed 19 Qetober200d, | ar ge
and snmall patterns be printed. SUMVARY OF E INVENTION It is therefore an
obj ect of the present invention to provide a screen cleaning device for use
in the screen printing, which is free of the drawbacks of the related art.
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Also, in such screen printing processes for
printing of circuits etc., a screen printing plate and
a mask plate are used for applying the printing
material ont6o the substrate according to the
predetermined image pattern. Such screen
printing plates are commonly of the metal type or
alternatively the mesh type. A squeegee device
frequently used are the above mentioned, enclosed
or open type squeegee assemblies.
The present invention further relates to a
squeegee blade for effecting such screen printing



printing direction, each of the plurality of squeegee bl ades being forned
of a substantially rigid material and including substantially sharp edge
portions, the plurality of |ayer blades being joined together as a single
unit for effecting screen printing. A screen printing nmethod utilizing a
squeegee bl ade arrangenent for a screen printing apparatus, conprising:
providing a plurality of squeegee bl ades di sposed in paridl Oetoben 2802
direction substantially transverse to a Erinting direction for effecting
screen printing via a printing material Supplied to the squeegee bl ades
according to sliding contact of the squeegee bl ades across a first surface
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retai ned by
operations (i.e. solder or the like); 3) unevenness

of printing pressure at concave portions of a
printing screen, or when so-called 'half pitch’
screen printing plates are utilized having more
than one depth of pattern formed thereon to be
printed; 4) residual printing material remaining on
a printed article or conversely, printed areas of the
article having the printing material removed
therefrom by passage of a squeegee blade,
particularly with fine pitch printed areas; 5)
abrasion of the squeegee blade material



10 October 2002 9 side plate structure; Figs. 8 A, 8 B and 8 C respectively
represent ways in which the paired squeegee according to the invention may
be nounted in an enclosure such as that of Fig. 7; Fig. 9 is an expl oded
perspective view of an encl osed type squeegee according to the invention;
Fig. 10 is a side view of an encl osed type paired squeegee arrangenent;

Fig. 11 is a perspective view of an alternate enbodi nent!0o®ctober 2ADEed
squeegee structure of the invention; Figs. 12 shows the alternative
squeegee structure of Fig. 11 nounted inSa paired squeegee encl osed type
arrangenment; Fig. 13 is a third enbodi nent of the encl osed type squeegee
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and 16 B shgym epais Srsureégetesns off enerpywsavbng,and 15 B during a
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printing pl prodiigtion speecanicq sty anddyparrving atea 2002

suitable structure for a squeegee blade according
to operations when a printed surface of a single
article requires that mixed wide, narrow, large and
small patterns be printed.
SUMMARY OF THE INVENTION

It is therefore an object of the present
invention to provide a screen cleaning device for
use in the screen printing, which is free of the
drawbacks of the related art.

It is further an object of the invention to
provide a method of screen printing and apparatus
therefor which can effect reliable and high speed
circuit printing in which cleaning operation is
reliably assured.

According to a first aspect of the present
invention, there is provided an enclosed squeegee
type screen printing method, comprising:
surrounding a viscous printing material with a
wall; supplying and retrieving the printing material
from the wall; an openably and closably
controllable squeegee mechanism, agitating means
active to agitate the printing material when the
squeegee mechanism is in an open condition;
printing extrusion mechanism formed as part of
the agitating mean; and control means for
synchronizing the printing, agitating, extruding



10 structure according to the invention; Figs. 19 A and 19 B show
cross-sectional views a plate portion of the squeegee structure of Fig. 18
during screen printing operation; Fig. 20 A is an expl oded perspective view
of the plate portion of the squeegee of Figs. 19 A and 19 B, Fig. 20 Bis
an expl oded perspective view of a first conponent of the plate portion
according to the alternative squeegee structure of the i10v@atoben2062g. 20 C
i s an expl oded perspective view of a second conponent assenbl ed on the
first conmponent for forming the structur@ of the plate portion of the
alternative squeegee structure of the invention; Fig. 20 Dis an exploded
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printing extrusion mechanism formed as part of
the agitating mean; and control means for
synchronizing the printing, agitating, extruding
and supplying operations.

According to a third aspect of the present
invention, there is provided an enclosed squeegee
blade arrangement for a screen printing apparatus,
comprising: plurality of squeegee blades held
together in a layer structure, the squeegee blades
being formed of a substantially rigid material
having thin sharp edge portions; a leading edge of
the plurality of squeegee blades being specifically
configured to enhance screen printing via a
printing plate over which the squeegee blade
arrangement is passed for effecting screen
printing.

According to still another aspect of the present
invention, there is provided a A squeegee blade
arrangement for a screen printing apparatus,
comprising: a plurality of squeegee blades layered
together along a direction perpendicular to a



Figs. 24 C and 24 D show another nufti plate squeegee structure according
to the invention during screen printing operation; Figs. 2 5 Ais a side
view of a basic squeegee structure according to the invention; Fig. 2 SB
shows an enl arged side view of a blade portion of the squeegee structure of
Fig. 25 A, Fig. 2 6 shows an assenbled view of a nufti plate squeegee
structure of the invention; Fig. 2 7 A and 2 7 B show t H&® @uatabier 2082e
squeegee of Fig. 26 during screen printing operation; and Fig. 2 8 Ato 2 8
D show expl anatory side view of blade copfigurations utilized in the nufti
pl at e squeegee structure according to the invention. Description of the
Preferred Enbodi nent Hereinbel ow, a eferred enbodl ment of the invention
will be exppaimgrig der&adtmmheaedtglr @f The present
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manner having hollow chambers respectively
provided between each of the squeegee blades and
an adjacent one of the plurality of squeegee blades.

In addition, according to a fifth aspect of the

invention, there is provided a A squeegee blade
arrangement for a screen printing apparatus,
comprising: a plurality of squeegee blades disposed
in parallel in a direction substantially transverse to
a printing direction for effecting screen printing
via a printing material supplied to the squeegee
blades according to sliding contact of the squeegee
blades across a first surface of a screen plate; and
the plurality of squeegee blades in a spaced apart
manner having hollow chambers respectively
provided between each of the squeegee blades and
an adjacent one of the plurality of squeegee blades.




corresponding to a screen plate |lower surface 1 b of the screen plate 1.
The printing base | ower support portion 3 receives the |oad applied to the
printing chanmber 6 for effecting screen printing operation. Rigid squeegees
8 are utilized for further controlling pressure in the printing chanber 6.
By utilizing such rigid squeegees 8, the pressure of the printing load is
never applied directly to the screen plate 1. Because tHé)QckmBTEQOEOad of
the printing chanmber 6 is not applied to the screen plate 1, danage to the
screen plate 1 according to being subjecg to pressure is avoided. The
printing load is applied to the screen plate only at a position at which
the squeegee is_brought |n Q contact mnth the surface of the screen plate
via the V-sidpbRpddin R AVWING&d to as a secondary
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i nvention, € |ng (1(;@ Q #@%ﬁéeﬁﬁcﬁﬁ@émg top |id portion B,
verti cal | y I'llflg MAruS shages \Eélprﬁatlmgmvabl e

rotary bars# l{i xded in an integrated assenbly based on the
vertically Vi ng_ op_1jd portion B Qﬁ:liCh is set [nto the to? of the

encl osed squeege lgrolitlsn@lba@& pempeaik‘éﬁ:bwevmo &dsette-like
mechani sm a t and
traigh oGS go D e AT B ERRIEhSE € L §SIIRRY onent s
are possi bl P @I‘h‘ L5336 meit;i nventi on as herein disclosed.
Further, Accordi h osed squeegee
printing base A F\g rt?@%g%f‘ﬁ@ﬁ@gﬁgw ?@%{ﬁ ééeé @J?‘ngl | y novabl e
cylindrical atﬁﬁ%m ¥ ACROL gv'é(Dtth&I 5¢ @mb odjmeirx D are

ded h
el osed é“qﬁ%égéﬁ%f‘.’at‘ﬁﬁﬁ% 258 OF ﬁvpgttl Qg‘é&%ﬁ?@s@ysq‘ cegee
printing base po g uhi S mpeﬁsp@etm@dya@r\an@ ghedpgdn8@n B with a
top lid d

bortion ¢ wigRyeE dtcoPtingito e ive ot neldiiar By

novabl e rotary bars Dwith a rotary bar driving power unit DM Hovvever,
according to the invention it will be noted that a single power source nmay
be tapped for providing various energies required for control operation of
t he encl osed squeegee printing base A vertically noving top lid portion B,
vertically novable cylindrical rotary portion C, and vertically



10 Cctober 2002 16 novable rotary bars D via provision of appropriate

i nterlocking or gearing nmechanisnms. As may al so be seen in Fig. 1 A the
encl osed squeegee printing base Ais provided with a supply port 5 in
connection with a supply source 4 ( i.e. a solder replenishes) to effect
repl eni shnment of the solder (or other printing material) according to
requirenents. It has been noted that the squeegees 8 ar e Qgtabey 2062med. A
bl ade of such rigid squeegees 8 are nade to be substantially sharp for
effecting clean printing. However, altergatively, roller type squeegee nay
al so be utilized according to the structure of the invention. In addition,
a heat exchange unit 20 is provided at an inner wall of the printing
chanber 6 wisilke l:@IJErStI'umttult&prefor may be provided, for exanple, at an

control of ?Let?f&éﬁa@ 2 §qﬁfﬁ3‘f§oﬁdgtf§§%>%ﬁv@??ﬁ?%h¢?@ 4 gas

control por svay$ el witia sqeleeges acoordiniptoptihe ding

oreventi nSaines\VéEnﬁéﬁfﬁiﬁﬁf be iacﬂﬁlriféff igegi’ﬂbﬁﬁ@ﬁs}ﬁtﬁ%@?ﬁé o

conti nuous gtiatiof Iny. g reliably consistent. Further, since such high

aueegst cont 1ol T{i&i’?o E{ﬁa&mﬂ%ﬁ@"%?ﬁﬁéﬁb;‘ﬁ@d%&“@ﬁeéébove

descri bed apmciosedheypristpaesper acrordiong Bowheei nvenhédrto one
i 10 g O ARt Al L
simlarly t upm eenareman IEIentqusI y mentioned, a single power

fﬁ(‘iréﬁc?ﬁiedes um%m 1&%&3%32%@?% R 3 BiREHat ;Lﬁﬁi?c”m"fs,

vertically emt ofathe @dr S(,Eneegeevstnmmyeno abl e
rotary bars Boé ?&ﬁ .contro ort| on E via provision of appropriate
i nterl ocki n§ hani sns. Further, since nonitoring and

i nspection of su lst}mwslthenalt@rmmvecs uae gigeoring unit may

further b h |
rinting and W ﬁard%ﬁﬁ"ﬁi:é%?ﬁ Bl diRoa bl §51+h% #toring
unit nay bemglo@gdatyp&uarnam neegligsed squeegee printing base A for
t f f dj_at t
suchthat a f223%§§< Tohisod ﬁ@aﬁ@e%@% r@?fﬁpoé‘ﬁi of ot Bt clnaBeifous”
mloni Eori ng ?Bcp eergeef stiagtuine i agcordintetos tivs inventi@nhough
electric notor
alternatively ;S)ofégd l4 éﬁgﬁgﬁﬁggﬁlgﬁgﬁkmﬁgﬁ%%%eﬁsm aulic
prestsure or SEIiI‘ﬂ.I(DthIEBCC@T 1 (k:)b(Ddt ¢ thi blesmb]gcﬂlmentt IDH té!ol der
rorntirng a o) obl ens facing circui
Eorrpone%t B Egl ﬁﬁgﬁ% 5%§#§é&ﬁie t he probl e?ns of sealing and
ai rtightness of J RS A mmrg gativeivies sﬁmwm snogheteri al
' a deactiyglf cﬂfﬁfenst ord ﬁ%ﬁ%&l%q%ée@’@é §’Jcructure
accordmg to the invention;

Fig. 15 B shows a concave portion of the
paired squeegee structure of Fig. 15 A;

Fig. 10 A and 16 B show the paired squeegee
structure of Figs. 15 A and 15 B during a screen
printing operation;

Fig. 17 is a side view of a paired squeegee
arrangement during printing operation of a so-
called half pitch irregular printing plate;

Fig. 18 shows another type of squeegee




10 October 2002 18 provisions, kneading and agitation of the printing
material in synchronous operation with a printing cycle may be assured, a
desired tenperature of the printing chanber 6 may be reliably naintained
and viscosity control of solder and the like is sinplified as well as
supplying and returning the material to and fromthe 4. In addition, fine
adj ust ment of pressure, a charging quantity of printing 1eDetober 208ar dness
and shape control of printing and changing printing conditions as well as
damage to a printing surface and the |i kK® may be optim zed according to

i nterlocking provision of the squeegee control portion E as set forth
above. Referring again to Fig,, 1 A a_profile of ,an essential portion of

t he appar at 8§ tiC T ECeAITEHD Ingst@ﬂﬂ'\hﬁ IBVeRSLatyi ng the screen printing

hod di ) o . ) . i
wrewer the g A Thollon Gomp s eiomE Ry o
, n inting

ew ( _ enciInoT‘&iz q eeegee é)l’l n %
printing de@i Paad RO tHOIh rrguiengee Istmigliuren
screen pl atd&riﬁ%%@ﬁ%éﬁ%ﬂﬂﬁﬁg @ﬁégaq:qosrg‘ueegee conponent encl osed

eegee print “ba A.. Atvertica ng top lid portion B j rovi ded
o Chmoves ver (Figh 140r A A5 a8 EXDII e DEESRRL B LENg iae A wi th
sliding con @ﬁq]r I i g@e I e rintin
base AQ A v%%ﬁ a%fefsa/én%vab lg@ydl)lfﬂlécggl?%s y Sdgftl?gicif% %?gg} ed, atg

the verti calll ving top lid portion B which noves in a vertically sliding

of the printi ng RBTED & Yo Egj’il?gé&% &%%%.@?%Xéé‘ﬁéﬁ‘.%?& 8 otary

bars D are HiEbE€QIMPINENEID eyplaie OO RIAGEOT yi®ortion C

and are veriy i i v Kodri cal

ot ary port € AteFHAtIOL SrabEbes SHEURUEeRD IR RO

within the pri nchg. ié)rrbér 1% alceXt deﬁ@l’ri’e}deﬁﬁ&’@MlﬁWh@lfeaf may be

mai nt ai ned. -t 4 e Si f the encl osure
SHUSARE Lo S RO A8 é8edVieSTTiA 0

formed by t ng o e encl ose eegee printin e A Thi
structurg nﬁSDIm)gIdﬁ‘ég it léfeﬁiiHEll;igcsﬁﬂﬁju ﬁgﬁﬂléﬁéﬁéé) tgi&iﬁt&’iﬁlt;pe uni t
i.e. th i D } i ,
Gri vi ng povp LR e O thie YRR AVe SeueegedssErtire g fhé
conmponent s. IAV@AELOILY encl osed squeegee printing base power unit AMis
i ded f th I HH I iddrivi
provided Tor  'SFEEE | 267D SR SBCH L desSpibo iy Ervielomf | oriving

VBt
rotary port@sHO8her @Sﬁem%bh@f eopiaﬁesp@‘étmnoacaor ngriQecal Iy

movabl e cyl { Rl ipRrerftiggpi: portion C Simlarly, a rotary bar driving power
unit DMis provi éed D?bﬁohtrolling novi ng opegatjons o he vertically
movabl e rotary bHELE. X W 1A GQEORSreeGHaNaheVIRW Qathe noving top |id

abl e ro DEORGT @RI valthe p |
Ref er 11 1g NG LD df?%??%Iﬁr%@zﬁ?;g*é.f%%?%eég%?ca SEEHIRRS Cop

lid porti ond€CHH vEor iR 1Vi@RibD&Licyl i ndrical rotary portion C are

o T EUEATS S G gpae v e e,

attached to an u r si,de to t a Y to
5002 20 por &IbEI PRAIRIENT & eh1BIIE-Plale Sthaadgee stroGHUERartt G

t her eof bei @ﬁ% it iy ; tically novable cylindrical rotary
portion C %S:r(ﬁ%c I %@M%erﬂgéa@%%ﬁﬁ’ a driving nptor setting base 16
is provided for ¥hg. dt éﬁl%nnﬁ?i}alpﬂﬁd i PSGPIFPEEAIBE MW OIf urt her be
noted from Fals) I Ay § JPEl k i at an inner
wal | porti o%h%% the gngltgs%js?}qﬁe@e gﬁgrs?gtl ng E@sebTAE?gﬁgzgri nti ng chanber
6 recei ves HREI g dnRtEiItidg BaeRas Ehé-‘d'rﬂﬁbfi ve Vi scous conpound
(i.e. solder) foRigi rzdi Il At § é{%éré @q?b hféaa supply
port 5. Accordi nglgb% |A§tsr%c'§l g’éet rg?ggy arpyéitbf?ar‘l gaﬁer unit DM of
the verticaPQUEsYED Igt%rnjllb ks Dhakg sspugegee @ﬁ)ﬁlw-o?ﬁn‘\t he |ike
for kneadi ngmddZapiB’ate the printing material to maintain favorable flow

t hereof. Furthersthe rtycally novable rotary bars D be frolled

i ndependent |y degégdizg gsihohﬁrﬁ\hﬁ §%%@@§f%ﬁo@§§@ﬁ{%1}’@f gee.
Further . 1 h2 YAl inaludimmsliel ey brdions flsbreoportion Cis active to
vertically nove the vertically novable rotary bars according to given
operational conditions so as to knead, agitate and extrude the printing
material during printing. The vertically noving top lid portion B of the
encl osed squeegee printing base A supplies printing material to the
printing chanber 6 through to the 1 a of a screen plate 1 by peripherally

contacting the inner wall of the printing chanber 6 and novi ng downward to
the surface of the screen. After printing is conpleted



10 Cctober 2002 21 the vertically noving top lid portion Bis controlled to
ri se when the squeegee opens for returning excess printing material. In
case of fine pitch high density printing the above described recovery neans
is effective to inprove printing quality substantially since residue |eft
on the screen plate can greatly deteriorate overall printing quality. The
vertically novable cylindrical rotary portion C is al so idb@ctaber@002ds
descri bed above. The squeegee control portion Eis controlled by an
squeegee control driving power unit EM sjiimultaneously and printing
operation is carried out by controlling the vertically noving top lid
portion B, vertically anabIe c I|ndr|cal rotary portion C,_and vertically
novabl e rotary bBI [220 @T@@@:f@ﬁﬁr&ﬁ@ib@ﬂah sidaenr eover,

0, e f;ﬁ%g@f et Yéfgh%hwééﬁiérﬁﬁ@iﬁé;?ﬁlﬁé S Lol
preventi ng gmcoummecbmmmw@ emnt‘rﬂum'@qﬁbcéml or une(;geest
t t

frailing Qdéﬁ?iﬂféifﬁiﬁsg%&é@?Sﬁﬁéeﬁ?%ﬁﬁ"m’%ﬁﬁéﬁ@d' 5t hgesqf}e‘é‘geea

setting cassetteFigsnZBidesand 8 afe side svippes )
F

FLZV5BLL.”ﬁaﬁﬂﬁ%éﬁff%@%%?e§£§ﬂ£@%f§85f§13§°%ht‘§eﬁﬁ%@ﬁ%rﬁﬂn chaﬁ{ferer

ggﬁtergﬂoggrfrcoggﬁmopmmﬁ:m h@pﬁﬁ&bﬂlbmpem ng stopper nenber X wi tzgoz -

assures preci sengﬁls %40&%??%4% ﬁ@é %Cgil(gf%lstra es a

schemati ¢ vwéensfohrthe: mmdxmvplabessqmegeefo teheemv;ﬁmm@mg

Wil E‘te“ﬁseﬁ‘i?%ijft}%#fée@ﬁ Pe’f’liiﬂfi@ QREESHPHR g descri ption. As il

be appreciated fF & 4pphsh (DWcﬁnOf&l@d?cmmlé fent

ot on e S %m%ﬁ LRI T T Ogkegns 11 o

chanber 6 pdayma sn:neemmm‘em ga0e0 Eatrb@n;tl ng base A A vertically

top 11d port .”SL'%féﬁei%ﬁ Al é @f@éﬁsﬁﬁ@%?ﬁ%ﬁ% peUEEdeE o T
p(r)];ti/gpt :BCZ?FrurﬁH:wrt;?nﬁJCé:(Dﬁ Iﬂ@o atmvantkdn;bars D are gr\(l)v'wt ﬂeflhgn
tpreV| ous e y ¥§ c%ﬁtg %%ﬁ %Jtr)l ég@éﬁg@q %@%t‘%ﬁ‘h g gn of the
printing ma a € portical edr jhensqueagae st vedibee (Bf igntebl ocki ng
engagenent @f, t he above mschanl sns. The printing chanber 6 is forned with a

| ower squeegee settin sette 7 havi ng ab é?l ng edge 7a and a trailing
edge 7b and i ncIEtlgnng ameaissg viteweol>a mhel§hueegee

el ?ﬁ;z‘aézé;r%eéaﬂ%%géa SRt ﬁ“t@%nigzlfémw o open and ol se
screen plate topbFig: fAdeA ang ot vBsS W ti el tig platke | oner  support
pz)grtl on 3 aéq%é%‘@éeSbTengr rfgpeﬂgi.ﬁqgt gc"i'eséhefﬁ'l'ﬂﬁtﬁg 10 Cctober 2002
operation; and
Fig. 28 A to 28 D show explanatory side view
of blade configurations utilized in the multi plate
squeegee structure according to the invention.
Description of the Preferred Embodiment
Hereinbelow, a preferred embodiment of the
invention will be explained in detail with reference
to the drawings.
The present invention set out to solve the
problems of the related art by a changed structure



| ower surface 1 b of the screen plate 1. As with the first preferred

enbodi nent, printing base | ower support portion 3 receives the |oad applied
to the printing chanber 6 for effecting screen printing operation. The
squeegee assenbly 8 is formed with rigid material for further controlling
pressure in the printing chanber 6. By utilizing such rigid squeegees 8,
the pressure of the printing load is never applied di redﬂ@cm@erﬁgogcreen
plate 1. Because the printing load of the printing chanber 6 is not applied
to the screen plate |, damage to the scriegn plate 1 according to being
subject to pressure is avoided. The printing load is applied to the screen
pl ate only at a position at which the s e sbou into.contact with
the surfaceQdf Iﬁ@gmgeﬁﬂpéltr@W§ @ﬁe&(ﬁgﬂaﬁed@?: Qﬁ%ré Be&Qiay v, this
may be ref eF@ﬁth@:ﬁSthémﬁﬁmgcmmmb@ﬁ%eﬁ@ﬁggqneth@drI nting | oad
may be adj usted accordl &:ﬁ\ tructyr e scr QNEH T@s
subst ant i al OQPERid 151 St B1GROA TP Hag Eb@dm&nﬂ(ﬁ Tnil kY CardaR plate
1 allowing g@asmdc prirptirsgna amaﬂusn@ t@ﬁtr@@laédza%elmgﬁ oolpr, such

control is

gglna}. ereasubstantlah}

plate 1 is thl'lltl’f ('!Il(d@ Plel @Qtdm&c@q)mléblﬂﬂléﬂ a$ﬁ§1@é’rt| cal | y
t

{Tg\pgl glgdeogf Iﬁe pri ?ﬁg%ﬁgﬁgel% and t cejb\&/:g?%‘ll ?ql"ﬁt:légn%\%b ﬂ‘gy&?’gé(?l cal
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g'@ a

2002 24 top.li tion one, or m)r ver a \[h rotary bars D
are provi dgﬂst L\gﬁi}@ﬁﬁ,@d |§\&ﬁ%1511@8c Dl Ll&r&lﬁyl E Scatg forma
control WCW&“&@&H mecBViﬁ' Ihd@o@xm@flthmvﬁmgp&rl@mof these

t Furt t b t
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of the 8. Since,, acc sent,.ijaventi on the

vertical ly ﬂiﬁ\ﬁﬁ‘h&ﬁbzﬁﬁﬁ%?ﬁoﬁtlﬁﬁvﬁé rﬁﬁ&@é’a%‘ﬂ@%y ighe encl osed
squeegee pr i'ﬂﬂo?f‘% fn Q@ll@aﬁ ¢t egﬁb%ﬁyth@dvferﬁ%?ﬁyeng' Y
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abparatis 1o %???tfcﬁp i ed H" D Srddnetnding gecimmbes

ngbl nat i on®BEIIHE %9@9@&) y@ogghﬁ Q\P%rﬁ eﬁb&g of the
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As may al so be seen in Fig. 1 B, the encl osed squeegee printing base Ais
provided with a supply port 5 in connection with a supply source 4 (i.e. a
sol der replenisher) to effect repl enishment of the solder ( or other
printing material) according to requirenents. It has been noted that the
squeegees 8 are rigidly forned. A blade of such rigid squeegees 8 are nade
to be substantially sharp for effecting clean printing. 18c0etober 2002
alternatively, roller type squeegee nay al so be utilized according to the
structure of the invention. 10 OCctobern32002 26 In addition, a heat
exchange unit 20 is provided at an inner wall of the printing chanber 6
while a control unit therefor nmay be provided, for exanple, at an o

wal | of thecmcmspnnmengeéma scm@napéaztesdxowenrasmtfa@albkm{%ro| of

t he terrpera y be effected. Further, a gas control
laé%m@L%Eﬁ%yf‘"

portion |ncI inlet 14 is provided for provi d| ng an inert
gas such as nitr ]Im‘élns a aseﬂ@wersm poygtcp amdon 3
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printing ang{ gﬁggﬂ @ttg.gﬁ #fébﬁﬁl?lé‘? l}plé& begf8§ft Tﬁeafronl toring

unit nay be rin base A for

enclrosgd-squeegée
carrying outW ctt ensqu@queauédbmu@ﬁ .mﬁo. aomiastied Brinting
such that a I K I I nuous
noni tori ng gk@é%ﬁ& wﬁd%fﬁﬁm?%ﬁp ﬁé ac elligtwl%r’:wg}9 so, al though
electric nopﬂrmﬁrmgjapemgc Yorthig mayh méﬁ ta asa

eceirs o SHOSERALY SN, OF f@@rzrm% R e
printing appREYu ea@d}a‘tll&t@d LQOOVEL1IR @rB &ﬁﬁrmtugeco; I .
sttt B2 R T T TR i
in a deacti a y ef r eadi ng
SPf’n??'ntgaE'yc”ﬂde R ST bl Bty DL IR B g
chanber 6 rré'@ kably mai ntained and viscosity control of soI der and

the like is si rrprle%Pﬁs%%eISIu@h éﬁﬁ{{&ﬁj{g%g@%ﬁi% ge ﬁeéerl al to

and fromthe 4 pr essure ar.gi ng

quantity of C@$®tW1@eﬁﬁ & SAJ{DISEM}@N R IcRet) @lzb&e pkil® i ng and
fﬂgn?: Eg %%lgmge@yg%%gggfﬁ iof .0 |éj(?er ocE%‘rg %%u%wldfﬁ?ﬁg and
squeegee coM®bll ]tYdm@VdﬁgeTtOPoi@ E@f\l’éOn}g &h@b wWen?2
cylindrical portion is provided at a top side of the
printing chamber 6 and the vertically movable
cylindrical rotary portion C having a vertically
movable rotary bars D is provided at a lower side
of the vertically movable body of vertically moving




28 Referring again to Fig. 1 B, a profile of an essential portion of the
apparatus of the enbodinent is shown for explaining the screen printing

nmet hod according to the invention. The draw ng represents a cross-sectional
view of the main conponent encl osed squeegee printing base A of the
printing device along a printing direction P. In Fig. 1 B, screen printing
screen plate 1 is cooperated with an encl osed squeegee cﬂhﬁbhﬂnw2@ﬁglosed
squeegee printing base A A vertically noving top lid portion B is provided
which noves vertically relative the enclhgsed squeegee printing base Awth
sliding contact of an inner wall portion of the enclosed squeegee printing
base A. A vertically novable cylln rical rotary portion C.is provided, at
the verticaltOp ad IﬁDOEI RNl @ne @HIEHLM&Q@@EIKI@&QEYtlcaIIy sliding

of the pri 2@@%5%& heﬁé% mdékﬁimp%ﬁdBtbaé‘Sﬁ%fﬁ@uﬁé’Lééiﬁsat

the verti carhpvabie adric |1‘ @rntnom toEmeat i cal | y

act et Leégﬂéﬁgbinﬁ%ﬁi%ﬁmfﬁ ﬁgﬁﬁgﬁ Ii?jévﬁﬁm‘?%y%?”nil g
chanber 6 suonthat]linge@perdaticm ot tthese gortiyns agi nt ai ned.

Squeegees 8 oned at the |l ower side of the enclosure forned by the
housi ng of F%SQ%%CI squeegee printing base A Th| s structure may be
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printing quality substantially since residue |left on the screen plate can
greatly deteriorate overall printing quality. The vertically novable
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squeegee control portion E is controlled by an squeegee control driving
power unit EM sinultaneously and printing operation is carried



10 October 2002 31 out by controlling the vertically nmoving top lid portion
B, vertically novable cylindrical rotary portion C, and vertically novabl e
rotary bars D together with squeegee control portion E. Mreover, in the
present apparatus, the lower cylindrical portion of the vertically noving
top lid portion B acts as a shut off chanber of the apparatus preventing

| eakage of the printing material. The squeegee or squeed®Qc®bgr083t into
a squeegee setting cassette 7 having a ngding edge 7a and a trailing edge
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7 includes a chanber opening stopper nmenber X thus preventing excessive
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printed 10 altace 1ot QN g top lid portion B with a top i
driving power unit BM, vertically movable
cylindrical rotary portion C with a rotary portion
driving power unit CM and vertically movable
rotary bars D with a rotary bar driving power unit
DM. However, according to the invention it will be
noted that a single power source may be tapped for
providing various energies required for control
operation of the enclosed squeegee printing base A,
vertically moving top lid portion B, vertically
movable cylindrical rotary portion C, and vertically



article. The heating for effecting such shape variation of the squeegee
bl ade is discontinued after printing thereof such that a first
configuration thereof is regained substantially imediately after printing
of the deeper portion. Such shape variation of projected portions of
squeegee blade is effected to allow other portions of squeegee blades to
effect printing and a plurality of squeegee bl ade edges 10sOatoban@602t o
cover the entire printed area with selective application of shape variation
to assure control over even very conplexi®rinting pattern requirenents.
Extrenely hard and sharp rigid squeegee materials are enployed for
materials
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t he residue betmeen the bl ades 81, 83 and thus a desirable Tesilience of
the rigid squeegee bl ades 81, 83 may be retained during operation.

Referring nowto Figs. 5 and 6, an alternative enbodi nent of the squeegee
bl ade assenbly 8 according to the invention will be described hereinbel ow.




As may be seen in Fig. 5 another configuration 10 Cctober 2002 36 for
squeegee bl ade assenbly 8 such as utilized in the above described encl osed
type screen printing apparatus H may be easily assenbled with the base
conmponents of the above enbodi nent. According to the present exanple, the
| eadi ng edge bl ade 83 is renoved and repl aced by additional conponents as
wi Il be described hereinbelow. An internmedi ate ( third) 1¥Qetipee2002de 93
is placed adjacent the vertically displaceable cleaning blade 82 and a
second cleaning blade 9 S is nounted vigsa pair of parallel elongate
grooves 82 2 ( as in Fig. 3 (A for allowng vertical novenent thereof and
a | eadi ng edge blade 99 is then nounted adjacent the second cl eaning bl ade
98 and the cmmermlade”mmgtpowﬁr whniprEdérsimibadlyeto theassenbl ed and
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According t y’ audie Iﬁﬂhndrﬁfﬂﬂ'anrap&quﬂﬂgfe betde assenbly 8, a pair

g;nffgfrg'orfg' '6ggxeééo‘i']&m%“&oa‘cﬁé’rsoc‘f‘tféﬁtlrfee?ff‘iﬂé(%dlaé‘f’ ng a pair of
printing apparatus as set forth above, new
problems facing circuit component printing are
solved. Among these are the problems of sealing
and airtightness of a printing chamber 6,
maintaining of the printing material in a

deactivated state is assured by the gas control



C 24. The control cylinders 613, 614 conduct driving power for the squeegee
mechani sm via conpressed gas or the like. Figs. 8 (A, (B) and (C show
vari ous nounting configurations of paired squeegee bl ade assenblies 8
according to the nethod of the invention which is facilitated according to
t he encl osed squeegee structure of the invention. Referring to Fig. 8 (A
an arrangenent in which two squeegee assenblies are nourlOdctobeng00d be
angled in opposing directions. That is, the leading ( right side) assenbly
is angled downwardly in a direction opposite the printing direction P and
the trailing assenbly is angled downwardigy in the printing direction P.
Fig. 8 (B) shows an arrangenent wherein both assenblies are angled in
parallel, in this case against_the pri(ati ng di r,ecti(gi::l IﬁﬂThen, in Fig. 8
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retracted, aglfiedn MoM@s it a vertically sliding manner with
contact of a lower cylindrical portion B' inner wall
portions of the printing chamber 6. Vertically




Fig. 14 shows a schematic view of the above arrangenent nounted in an
operational condition within an encl osed housing. The hinge 5 2 5 10

COct ober 2002 41 extends downwardly to a contact menmber 5 2 6 which contacts
the handl e S27 for urging the |lower profile edge 5 2 9 selectively downward
for printing concave portions of a screen plate (not shown). It wll be
noted that the I ower profile edge may be of a different 1 Octobeh2602he
printing edge for being selectively enployed for printing only certain
sections of the pattern being printed. quordlng to this arrangenent,

m xed, or half pitch type printing may be easily acconplished with the sane
nechanlsnlas utilized for normal printing. Figs. 1 S( A and 15 ( B ) show
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It will be noted that the vertically moving top
lid portion B is movable along vertical housing
guides 9 via guide shoes 10. Referring now to Fig.
2 in which a top view of the vertically moving top
lid portion B and the vertically movable cylindrical
rotary portion C are shown, a motor acting as the
rotary bar driving power unit DM may be attached
to an upper side to the vertically moving top lid



43 and the novabl e plates 02. Further, each blade plate portion 01 nis
formed wth a elongate horizontal opening 010 therethrough along a | ower
side thereof. According to this arrangenent, chanbers B are defined in a
space between the bl ade plate portions Ol enforced by the presence of the
novabl e pl ates 02. According to the present structure, as seen in Figs. 19
(A) and 19 (B), the assenbly is retained by base pl at es 1070elaber RB02ng a
hori zontal opening OL formed therethrough. According to this, as seen in
Fig. 19 (A) and (B), printing material mnmay be introduced via the
communi cat ed openings 010 in a neasured unt to the chanber B. The bottom
edges of the blade plates are suitably shaped to act as prlntlng squeegees

e D
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corner éggcﬁf%@ﬁlﬂéﬁfﬁxﬁ%ﬁﬁi@i?éﬁﬁ @l?y%@%ﬁér?ﬁaﬁg e
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unit. As se uim priating deepverticad yme\adm dtop lidt and right
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Foved (o an uppermbst vertioal movement posi tion and printing nét crial my
thus be introduced to the chanmber B. Fig. 22 (B) shows a condition wherein

the plurality of novable plates is driven randomy for agitating the
printing material.




10 Cctober 2002 46 Fig. 24 (A) - (D) also shows the various setups of blade
pl ates OL and novable plates 02 (marked with letters g, h, i, j, k, I, m
... ) may be arranged for effecting different print, cleaning, mxed pitch
printing, agitating, etc. Figs. 24 and 2 S show the various options
available in a controlled printing environnment such as disclosed herein.
According to the invention a substantially conpact, effi1Q @otoben@002ean
operation may be obtained. According to the apparatus as set forth above

t he chanber B nmay be divided in to an u r outlet B and separate

i ndi vidual outlets B ' n... for each blade. Accordingly, even very m nute
details, such as the depressmns S forrred in the screen plate Sonits
base S2 ”HYtPfe@Jé?‘tiQ‘afigy g ¢idi pomntionpBi i «bnArd deedr di ng
to prOV|S|on of .narr prln Iades 014 ,-such as heneln di scl osed,
for exarrple F'ﬁ@@sg @Q Qslsfﬁ)re n;gtch printing

operat i on W@:@tacgsagﬁm ma@eeiélof Iﬁ @Gts@@f)ffﬁ’l /afputchbhlgh nted,

may be easil | i sh now he | ower
edges of th fl QY r%b@gﬁrg 02) rmay be

confi gured me@nlsows eﬁec@wermmmwdﬁﬁerpmpmm tgcteristics

opt | m z6d { SUPRRALEHY Sibide Wndidhe 4t Of itk gfﬁ%ﬁ,sﬁ aes ™

p(rjl nting blb@@fne wg_eaﬂ hcme‘temogam@vm@ldf pIreting &ahlty)uE_decki bl ade
of Satal plate. doneavemieally palivable @(bﬁ”&%&@% Botaighe, 1 ckress

of netal plate,

produce a fp?rbiéry@ 1@ 999@ cmq@ﬂéflled @ts aebtribd ghove.g. 2 8 ( D)

shows a sha nt ed ade e

descri d herei nab
o o e Pt BhG Sheiel dhn ol Boriith Kis ConkidilEdn,
i nvention a%ﬁieaﬁs@faé@%e c@jntfoltdi@ivmfg @w@qdnme‘aM printing
a var van

t h t t. A di toth
A At A Bt op AR s BT 1 (1

squeegees 8oulneb eputeailinl tbfeﬂrefrmctaﬂylmm\m Biddirectly to
e screen

. % g cause, .t h r|nt|n ad oLl arg nt chanber 6 is
not appl i ed RGITHRLS :eéf'@lf)ugt GhelIied @Jprg’t 1Y accor di ng
to being supeetion @emcbV@ratca_ld?dm@Wafble ndtapy wang Doad may be

e

adj usted ac or di 0 tructure 9 n Thus

substanti al I Eﬁep‘f gha§@r‘~|1§ﬁg%§ %@Q@é‘ﬁi Pﬁéﬁg r% the screen plate
1 allowing fi ne Mm‘ebn@rdgnsth\e regemttggg ra@hge@hevdoeweqr such
control is alslo allaleln.acas ntlallg]}thlck en

plate 1 is &Y P@%&W%Pﬁﬁ@t V&I cally
noving top P@rl@i’@h@ Eﬁct§®$'2{1€81@ﬁtt bffmh’ﬁmb@#‘@ﬁ@h@“ nting chanber

6 is assured even Wt ertical novi n |id portion B.
Fur thor . ac A IAARACHS JorC Vet ge [EpIARE DloPh@ PEMLRE chanber
printing chapzetepiahy be precisely controlled and dispersion of the

rinting nateria savmdedthus allowing finegpitch hi 10 Cct ober
D002 48" 'The & Squeegee dr'squiedgees s are séintc 4

squeegee setting cassette 7 having a leading edge
7a and a trailing edge 7b. At a lower side of the
printing chamber 6 the squeegee setting cassette 7
includes a chamber opening stopper member X
thus preventing excessive pressure being applied
to the screen plate 1. Further, the combination of
the squeegee setting cassette 7, the printing
chamber base support portion 3 and the chamber
opening stopper member X with controlled
movement of the squeegee blade assembly 8



density printing to be realized with uniformthickness of a printed area.
Further the chanber printing chanber 6 is seal ed and can therefore be
pressurized with an inert gas, such as nitrogen, for exanple, for
preventing activation of the solder and pronoting | ong term continuous
printing operation by the apparatus. The apparatus of the invention is
formed as a single assenbly, or cassette-like mechani sm18lQelabry2802h a
screen printing apparatus to be conpact and straight forward in design and
various conbinations of the conponents a£ possible. Suitable control of
the tenperature of the solder nay be effected according to provision of the
tenperature control portion and further, gas control |nclud|ng a gas supply
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a pri nt?/ng ﬁ&?&@&%ﬁ 6? éﬂ'ﬁ C%#ntgl@laga’gﬁ %ﬁépng%}&esuch t hat )
cgntl nuous Bi meaﬂn?szhaémsmg .mjhiee pEahtieg ettam ber s anflh
squosgee bl LGEatY %@ﬁ&xf@a 4 Wéf &ecainﬁ%@%'@&@% RaSSePEnl quali ty
and reducedhﬂVﬂ ade daa sanrtacaﬂm CRi'ﬂ i@, bsi nce the

oo e g :lwaggif%%aé@meﬁ&ﬁ%hz Q@feﬁéﬁ?ﬂﬁ%&ure

t her eof , e sgileegedsetting eotassamedl ngnici wdest dbavent i onal
printing ”%Tiéﬂe&%ﬁér{fﬂ@"?/d&é‘&ﬁhéﬁ 9 SPhaRy £18¥8 dfidiauced:
the squeegee is moved to make sliding contact with
a screen plate 1 screen plate top surface 1la by
provision of a printing base lower support portion
3 at a lower side corresponding to a screen plate




Since the assenbly provides a plurality of squeegee blades, it is possible
to forma wdth of a rearward one or nore of the blades with a width

di mrension greater than that of a forward one or nore of the squeegee bl ades
such than the narrower blades may be inserted into indentations in a
printing plate for printing specific portions of a final print. The
narrower squeegee bl ades being withdrawn fromthe i ndent1& Qoteben200Re
printing plate in a controlled nmanner according to passage of the w der
squeegee bl ades a timng after passage qgizthe narrower blades. Al so, highly
controlled printing functions are possible by utilizing the method of the

I nvention as applied to the disclosed 10 Cct ober 2002 51 squeegee bl ade
by previousl @WE(DTSDU'EECGnﬂ: @fdih@rsxrﬁeamp bei furation within a
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ef fecting paif eotgngescarean pmnmmo aperatHpno theI above descri bedb
e
control | et coopendtf U@@Hﬁ%rgﬁéﬁaﬁgﬁh%fz Se e v ?@@?igi.yd
squelegees asnaterial for furtgeer chortrol imyg anessmyeoenpt ;ﬁ ded i tnt a
e sque rintin atterns
may be real ﬁ?@ﬁlfﬁig@%ﬂﬁﬁtkﬁquﬁ%ﬁ?ﬁﬁ&%@m% Al t hough t he
preferred e eagecss &ethi fopresaure af dhe Brindng |1madﬁ18net hod and
t T tsg, t t
Pventi on maFBELer @i%ﬁ @1}‘%&1}2 ‘3%@1?%@%{?&“9)?#% &"departing from
the pri lnpi pBeoause theeprimtinaghkoaich gkthierp mnt}m ambﬁﬂgnt i on
e
modi 11 ed S‘nﬁeiﬁb‘)@?’%ﬁﬁl‘i?ﬁﬁfﬁwé%ﬁﬁ%e?‘f@%??' To FRERAE Bocor
wvent i vca cthegcreerme laten .agc&rdengd}@ am@sub;eccbcteber ﬁogz 52
conpr i o ngaﬁﬁﬁ€§§ﬁ1&#r}f§\pﬁ9g@%§ oIt £ TrbiRfe OGS AR AT Ty g
alnd, Lletrl etOnghsmiscpeem lp 'ﬁ@t@n t anmSDItl\mnl atewh)néhab ¥ and
t at
Sa?iapriynff’ﬁéiﬁ&%%% f%ﬁ%ﬁgﬁfﬁiﬁ%@%%ﬂe@% giifgigee aotate
condi ti on; the screen plate via the V-shaped printing
opemng V, this may be referred to as a secondary
printing load. Further, the printing load may be
adjusted according to the structure of the screen
plate. Thus, substantially thin plate material may
be used for forming the screen plate 1 allowing
fine pitch high density printing to be realized.
Moreover, such control is also available in a
case where a substantially thick screen plate 1 is
utilized due to extrusion action carried out by the
vertically moving top lid portion B. The lower
cylindrical portion is provided at a top side of the
printing chamber 6 and the vertically movable
cylindrical rotary portion C having a vertically
movable rotary bars D is provided at a lower side
of the vertically movable body of vertically moving




printing extrusion nmechanismfornmed as part of said agitating nean; and
control neans for synchroni zing said printing, agitating, extruding and
suppl ying operations. 2. An encl osed squeegee type screen printing
apparatus, conprising: a printing chanber including a wall portion for
sealingly surrounding a viscous printing material; supplying and retrieving
said printing material fromsaid wall; an openably and dlCoQetuber 2002
control |l abl e squeegee nmechani sm agitating neans active to agitate said
printing material when said squeegee nmechanismis in an open condition;
printing extrusion mechanismformed as pitt of said agitating nean; and

10 October 2002 53 control neans for synchroni zing said printing,

S eon b nfﬁfiré“ﬁﬁg%qﬁﬁii%ﬁ%‘%ﬁﬁrﬁﬂ%#@ %ﬁiéﬁ?&dsiﬁziﬁgﬁﬂi Al
i ncl ug?a at gfgmm blyoma barssDrawel ppearide t&ira/rmaméctgilsgeﬁ;;vggy
?§Sirscr2enr&$§%§e ﬁﬁﬁiﬁfﬁﬂé’@qﬂﬁeﬂﬁﬁ%%& ﬁﬁ?gﬁx%saﬂd k
S??eﬁﬂiﬁb s qouittroh mechan isand oo evtfo rapsmn ggpar g’alog arismiitn
ol ater 5. ak QhitsTiEls oBIEHInA §fﬂé§%ﬁb§#§b§§%§% as set forth:
|ndggagp1gafgeg?5$a. ¥y.d shut off ﬁhanber is defined on front 222|2§2&
Squeegec Lype sctodhtHety 3935’5@{?& @Pﬁé@ﬁéﬁféﬂﬂﬁ@ abfrvenm 5" herei n
kneadi ng andegitiamsdsasymohrondizedgivith qpening smnd: claséngt each

ot i .”ﬁg";p‘ééf JHE SrIRVIGRE % Thelowef B‘#’ﬁéegfs@ﬁédﬁﬁéliﬁlﬁfgs” eans

for coordi nathagrdoer 6 fot eé’fec&tml I'Elaftmg eratiarrr i Hor openi ng
and closing & 3A51E qfaerei%ﬁr?édoﬁéf"ﬁﬂ&lé’ &P re closely timed
actlons such as kneading at the time of squeegee
closing, supplying and kneading at the time of
squeegee opening, and returning printing material
at the time of starting of closing of the 8.

Since, according to the structure of the present
invention the vertically moving top lid portion B
sits sealingingly upon the enclosed squeegee
printing base A acting as a piston and cylinder.
Accordingly, sealing of the printing chamber
printing chamber 6 is assured even with movement
of the vertically moving top lid portion B. Further,
according to such structure, pressure of the
printing chamber printing chamber 6 may be
precisely controlled and dispersion of the printing
material is avoided thus allowing fine pitch high
density printing to be realized with uniform
thickness of a printed area.

Further the chamber printing chamber 6 is sealed
and can therefore be pressurized with an inert gas,
such as nitrogen, for example, for preventing
activation of the solder and promoting long term




10 October 2002 54 agitating neans. 8. An encl osed squeegee type screen
printing apparatus as set forth in claim?2, wherein said apparatus includes
a vertically noving lid portion which, cooperatively with said agitating
means and sai d squeegee driving portion are fornmed such that a single
driving source supplies power to each according to a required operation. 9.
An encl osed squeegee type screen printing apparatus as d46tO¢tobeh2002cl ai m
7, wherein said printing chanber is supplied with said printing nmateri al
via one or nore supply ports in connuniﬁatlon wi th one or nore supply
sources based on in-chanber printing co Qi ti ons detected by said contro
nmeans. 10. An encl osed squeegee type screen printing apparatus as set forth
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caseette LudRHERY gﬂﬁgﬁﬁﬂ% ?9%%52%&%@?%?% Jad bﬁ"%ﬁ
app?(r)a;tegssnmt@m‘s'e aseenrb gz& based Q]? phienvent Oyémvi?g?n 2An
\%grel n a ﬂg§i9?§g1ip§ﬁg§?fg g@pﬁgﬁgg‘ggﬁjﬁg& ilgleérlgcr(%é Q?htv%% of said
E)rel nteLQ?u(r:gemJ@ o8 ureeg&w mﬁnfrig SAf as @eSﬂ €@ desired
soroen pr | nfsE DRI b LASSEERIIE Hl%@?%%%ﬂé?)ﬂ%g%?% ng
chanbe][ i s SeSC&F€en prmtmghappaﬁattasdcmbeh@omp control
Goai red pri REFRYEREr QAR QoM (Reje g, DY 4100 *t"’@?tﬁbﬁ‘%?g&ﬁhpr. nting
appar at us a®fsthe @bove componentshard pOssi eawidh Hordaer cedback

or it ."L'g”?m?ﬁﬁgﬁ”ﬁt@% PW?%@FEB%@#@ Pl mperi o -

printing speed, sentsamb lamentormwﬂ& pressure
o ecting Sﬁ%@@%@iﬁ%ﬁ%}@%ﬁ%@f T Al i rﬁlaﬁ?@. ons
detected by Fen prevdchingnpower reqpirements for control
operation of the enclosed squeegee printing base A,
vertically moving top lid portion B, vertically
movable cylindrical rotary portion C, and vertically
movable rotary bars D via provision of appropriate
interlocking or gearing mechanisms.
As may also be seen in Fig. 1 B, the enclosed
squeegee printing base A is provided with a supply
port 5 in connection with a supply source 4 (i.e. a
solder replenisher) to effect replenishment of the
solder (or other printing material) according to
requirements. - It has been noted that the squeegees
8 are rigidly formed. A blade of such rigid
squeegees 8 are made to be substantially sharp for
effecting clean printing. However, alternatively,
roller type squeegee may also be utilized according
to the structure of the invention.



10 Cctober 2002 56 16. An encl osed squeegee bl ade arrangenent for a screen
printing apparatus, conprising: plurality of squeegee bl ades hel d toget her
in a layer structure, said squeegee bl ades being fornmed of a substantially
rigid material having thin sharp edge portions; a |eading edge of said
plurality of squeegee bl ades being specifically configured to enhance
screen printing via a printing plate over which said squéeQetebbl 2082
arrangenent is passed for effecting screen printing. 17. A squeegee bl ade
arrangenment as set forth in claim16, wherein said | eading edge of said
plurality of squeegee blades is fornmed t©°have a flat surface substantially
parallel to a surface of said printing plate. 18. A squeegee bl ade
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said plurality o ee bl ades 1s tape pol nt al'ong an

t h

t her eof edg@@‘u@ié%ﬁgﬁwaﬁaﬁlﬁ Qptes éﬁriﬁ(gE SegéClloﬁﬁ ting plate.
20. A : tg%S ' ' éﬂ@5 [ id

pl ural ;s;q;egg‘ Eq@e%ggj?gﬂggﬁgl ?§%%e§€féoﬁzﬂg§fﬁar§gi‘rt§$%1 ed @;/t%(%lgl)si ng
side pl ates ltglﬁ R paiatusey uﬁﬁ@alscﬁﬁgegfmai)ﬂ bﬁlﬁﬁ@@?e@- squeegee
bl ad f ti [ i nt i
appar at us. g‘i?”ﬁ%ﬁg%%s S8 %%%Sénlggﬁzg?zﬂéﬁ%@%@ﬁ%ﬁézg%%& e
wher ei n one S3PPIE BLIEEI pl&rprowcﬁﬁ @é'e@éoml%&gi&ncmréb with an

bl ades may B Set Bethvary WA OBEN RS elsealetd ChafiBery o on “as set
forth in cl PRNEINgERA eﬁi6kﬁé§sp6ﬁ\éénctlﬁlglrﬂ'ﬂ€t@id@hﬁ"ge@ﬁb_ bl ades
(1 eoly comhaBEatiia VL PEROSUELP R FloMIE FLT P EOHS caee
bl ade” ar r an@EAt1AE may%ﬁraﬂla%iyncmnsmsmm said plurality of
squeegee bl ades Ipy;pehieed Wihde stic BnHigtliodeaysieg, finld FHch an
encl osed squeegee, t ype screen printing apparatus, . .

printing operations mUst ssuresh1gh quality, a

squeegee control portion E may further be

interlocked with the above described apparatus

The squeegee control portion E may be attached to

one side of the enclose squeegee printing base A

and provided with a motor portion, or a squeegee

control driving power unit EM similarly to the

other portions or, as previously mentioned, a

single power source may be tapped for providing

required power for control operation of the

enclosed squeegee printing base A, vertically

moving top lid portion B, vertically movable

cylindrical rotary portion C, , vertically movable

rotary bars D and squeegee control portion E via

provision of appropriate interlocking or gearing

mechanisms.

Further, since monitoring and inspection of
such fine pitch printing is required. A monitoring
unit may further be attached downstream of a
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24. A squeegee bl ade arrangenent as set forth in claim23, further

I ncl udi ng side plate portions installed at each |ongitudinal end of said
plurality of squeegee bl ades, an upper plate formed between an upper side
of said side plate portions and a | ower plate disposed between said side
pl ate portions and corresponding to a print surface of said plurality of
squeegee bl ades. 10 Cctober 2002 58 2 5. A squeegee bll@dectabendgeZent as
set forth in claim 16, wherein said plurality of squeegee bl ades is
associated with a reciprocating mechani sy such that each of said plurality
of squeegee bl ades is reciprocally novable individually, or as part of a
sel ected pair of said squeegee b| ades. 26. A squeegee bl ade arrangenent as

set forth i prdiratin 4P®s1taUmcsmee sinultenpecaes g smnrtmnt @anier for

provi di ng. mSREREHoH %ﬁeé&ﬁﬁﬁﬁ@ﬁ%&ﬁ%ﬁ@ﬁ&t&%ﬁ? %l Urality
g; Cﬁqgfeg:%ﬂmﬁ?ﬁm wmtrméete E@ggﬁm\ndecbramm o?‘lﬁ ?g I gn of
desired pr| ﬁ%go Séia?t(ﬁbrégé%ﬁg m%]a b%éédé‘i %ff PUlscreen
Pogot hoy o baspectionnt <L mée@wrfm lmmm“‘feﬁﬂ@“’iéﬁﬂ of
salgd pl ur al pglgll’b'f %Suéﬁg%?fé ﬁﬁgﬁeé gééﬁgbﬂﬁﬁrsggéfgbgg&éé gl y rigid
Imat erlg: gnpmvlmtedgfsm‘oa wahpy c@ntmmmsomtome@r%nlgtiamdallty of
r n r n
printing 2 Eﬁph%gﬂﬁé’?f #?fégmﬁﬁaﬂlééﬁb?#@téri%{@eicbl ade
alrlrjflglgle{rgngffgr Also)eeﬁl thd ? ge garmus:rag}xgpsn arsgutnlized ng a
gubst anti al %C%f&iﬁgot@dﬁi&§%§m lgoisaagrt%ﬁ'%érgf\ﬁﬁﬁ&ct ion for
ef fecting SE smblenton mwdepsmthna mechanmsmohiedizingai d squeegee

Lofles aceo Rty &L Sirep S0 Ssgﬁregéieabf o
: A PreSsisr repraSrRS e

surface of

Ibn a spacedhap?rAmudm t@glth@ ISIWLD@EUUGdG)f emgokéfér prgw Fled |

et ween each o a ni_ope.of said plurality
of squeegeem%ﬁgl&aggp%‘gpg%ggr§§E ﬁéPFrgt lﬁ‘i?]SXse’sgt C¥%rth in claim?2
8, wherein probderfs deeciogneircof tseoiposeend m@ﬁan dpemed at an

Furt &?”?Lﬁs@%@%@ﬁ%ﬁé&bﬁ% %éhﬂaés ﬁfébé%ah%rfe%@%@tf%iqueegee

bl ades sel egml@lemr@pghmegstg aadpyiined rog | hiaomn beer &, on duri ng

execution of 8l AFRIHY Of 't BriRtife Praterial in a
deactivated state is assured by the gas control
provisions, kneading and agitation of the printing
material in synchronous operation with a printing
cycle may be assured, a desired temperature of the
printing chamber 6 may be reliably maintained
and viscosity control of solder and the like is
simplified as well as supplying and returning the
material to and from the 4. In addition, fine
adjustment of pressure, a charging quantity of
printing material, hardness and shape control of
printing and changing printing conditions as well
as damage to a printing surface and the like may
be optimized according to interlocking provision of
the squeegee control portion E as set forth above.



31. A screen printing nethod as set forth in claim2 8, wherein one or nore
of said parallel squeegee blades is forned of an resilient material. 3 2. A
screen printing nethod as set forth in claimZs , wherein one or nore of
said parallel squeegee blades is forned of synthetic resin. 33. A screen
printing nethod as set forth in claimZs , wherein one or nore of said
paral | el squeegee blades is formed of a rigid sharp edgd@ @¢taber 2002 10

Oct ober 2002 60 naterial. 34. A screen printing nmethod as set forth in
claim2 8, further conprising the steps of closing a |ongitudinal end
portions of said parallel squeegee bl adé® and controlling said squeegee

bl ades to nove selectively in a vertical direction. 3 5. A screen printing
nmet hod as set foptl | r 1c

sel ectively supp ﬁj\}g ?géﬁ ﬁi ﬂg rla(g}r)traa igfﬂ%eogﬁ re of said

hol | ow chanBSI&emtlﬂ ROThROW® the a pragadus ¢hér activating an

adj acent on e t $ 2 printing
bl ade. 3 6. CIROELH %fﬁ&lﬁé@ﬁﬁd% EbIgHhIR U $CEeBn T M vy

conpr i si ng prireting metitoohaetorptingoto th theviavengiordliver si de of

aucegee b @féﬁﬂchéﬁf@éﬂi’#ﬁ?‘%ﬁéﬁ%@h@&%&ﬁﬁa&”ﬁf heaime s

further incindiimg caomgmnfemtoemnlngsedl squieegeeyprinting  basaueegee

ormea on a) ﬂiﬁgﬁe @%%@‘ﬁ%%ﬂ%é%ﬁﬁ@@i&@%&?ﬁﬁﬁfo

verti cal rTDPem{ﬂII t sdreen ptrisdin glscreetry o fatqubeige bl ages 3
8. A

step of EEPgﬁ%&#l&qtgﬁ)%@b%?f?di@@?éc@rﬂlﬁ%é&% %bﬁbﬁnﬁﬁtuol "or e
of said hol eaychhsacksqpreegesl printingebaserAsalAl yerdical yqueegee

card hous naﬁaﬁiﬁ%@? %hﬂﬁﬁfk@hﬁ#ﬁ?@@i@@&ﬂg&ﬁ@ﬁ@i@ Seal ed

from an anbvertigallsprelative the enclosed squeegee prmtmg
base A with sliding contact of an inner wall portion
of the enclosed squeegee printing base A. A
vertically movable cylindrical rotary portion C is
provided, at the vertically moving top lid portion B
which moves in a vertically sliding manner with
contact of a lower cylindrical portion B' inner wall
portions of the printing chamber 6. Vertically
movable rotary bars D are disposed at the
vertically movable cylindrical rotary portion C and
are vertically movable relative to the vertically
movable cylindrical rotary portion C and active to
agitate and knead the printing material within the
printing chamber 6 such that a required viscosity
thereof may be maintained. Squeegees 8 are
positioned at the lower side of the enclosure
formed by the housing of the enclosed squeegee
printing base A. This structure may be formed as a
modular component such as a cassette type unit
(i.e. the squeegee setting cassette 7).

Further, as seen in Fig. 1 B, driving power units



40. A screen printing nethod as set forth in claim39, further including a
step of supplying an inert gas to said seal ed housing. 41. A screen
printing nethod as set forth in claim?2 8, further including a step of
randomy driving said plurality of parallel squeegee bl ades individually
for perform ng kneading and agitating of said printing material for

mai ntai ning a viscosity thereof. 42. A screen printing ré&@otbbas2602 forth
inclaim2 8, further including a step of selectively driving said
plurality of parallel squeegee blades individually for perform ng kneadi ng
and agitating of said printing material “For maintaining a viscosity
thereof. 43. A screen printing nethod as set forth in claim2 8, further

i ncl udi ng aﬁemmﬁed foal 1 Oﬁerartgglegaﬂwepagy@vetﬁegcr@b@del squeegee

bl ades i ndi accor d| n g| tatin attern for

perform ng <REALP QHO?IQ @§| 3G EFE d printing
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bl ades for effectl desited cre LD rati o 45, A screen
printing meVEd 164 é‘f mé?Yhnlg"l ﬂfsﬂq r{?'sr)ﬁg a step of
sel ecti vel yg@f‘ti@h i WerqlpﬁtOCMOtompo% @P@ra@iéﬂ el

squeegee bl In clalm28,

further incﬂ(}efh@llg/%?@fé )6 C:Bgflta'lhr)]?% hﬂ@& @3‘:@&%@91&1@1@ of

sai d parall o m@t PR PR ?CN/I
squeegees ag Lrntign sqg‘efl fbag: ?crﬁgel(rilf%eﬁntl n%lou set fort h
'n ol aim 2 pmﬁréd%: bor e oy ROy saperions ohtheal s
sel ecti vel y ‘9&%1@1{& eifgqh, said plurality of parallel
squeegees. scr prlntln

as set for T in claim2 8, wherein
said contr oI | ed Qnﬂ/@ﬁ@ agatil'élepV@rI'é'llCﬂj ¥t IRENAINE) tORueegees

is carried pid @frﬁ@ﬁCB'T@mhb‘l@%ﬁr Rie Fel @RE 1ROLLST 1P 4 a sel ected
nunber of sai d. epgees successi §)1 oher 2002 63 497 A screen
printing me %§ gf"lﬁ)ﬁlﬁl 2 §h@é§21 t8r RELEIIFREi BIOW tRe step of
sel ecti vel yP&govzdingwhwbprt (P\wiew of0 thre ey ptic albperpoviere of said

oL o CaTRES eSS B Sndf'tHe Vesbicatly MBvABRE™e P i

cy11ndr1ca1 rotary portion C are shown, a motor
acting as the rotary bar driving power unit DM
may be attached to an upper side to the vertically
moving top lid portion B via installation bolts 15 or
the like, a motor shaft G thereof being
accommodated within the vertically movable
cylindrical rotary portion C. Further, it will be
noted that a driving motor setting base 16 is
provided for the vertically moving top lid portion
B.

It will further be noted from the drawings that
a printing chamber 6 is defined at an inner wall
portion of the enclosed squeegee printing base A.
The printing chamber 6 receives the printing
material, such as a conductive viscous compound
(i.e. solder) for circuit printing, from a supply



50. A screen printing nmethod as set forth in claim2 8, wherein said
squeegees are provi ded between paralleled plates, printing with a
particul ar one of said squeegees being effected by controlling vertical
novenment of a selected one or nove of said squeegees such that a printing
edge thereof is protruded frombetween said paralleled plates by a
control l ed anobunt. 51. A screen printing method as set fler@¢tober 20@¢ m 50,
wherein edge portions of each of said paralleled plate is configured to
correspond respectively to a contour of 3@ selected portion of a printing
surface, said paralleled plates active to be inserted and extracted from
said selected portign qf said prlntln gface according to nmovenent

t her eacr ossSQOUKECEr ﬂth@ &Iﬁﬂb@@ A screen printing nmethod as set
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printing of C@Edl@&@éﬂ GfSQélﬁe@QQm e&‘c GnHQI'rtl }’of said

screen prin as set Jort el said yertical
control of VQIC[ ERHVEaL epa/rartm )¢ ("4 dotfary &assid

ori nting mbaraer RIPERE Blen oherat 53*’3%?‘9@@“?3‘%3pr‘?2?§a' et hod

as set forthO Knea ﬁ&\?éﬁ:élﬁd@)ﬂtmu ectahecpmmnng maaeiqa egees,

tsglngefg': 3|r leaclgg}ﬁg;ﬁs ¢ F&%\M?%%ng (sal.@(ﬁwr)l n?{gg@ ggl aI Ke

supq
endlese

saueegee bl ges HRi1R oI gt E%Helf;b‘taﬂ%gsbrggbﬁi OGS MG eI, 5 5 A

respecti vel p@ﬁﬁl@ﬁl Bo &q&@am PERYRIIG P66

Cct ob 200

saltg ﬁ(r)um ngd% ﬁ’S?ﬁeﬁwgl ﬁﬁa%ﬁﬁi%%si@%%ea ﬁg%téﬁ t4:'th0 sai
printing d| te §hﬁ all&l fa seieery R Qf sai d housing. 5

S AR mgm?rﬂw Hrigeilag thesrmerneall o o206 b
t her eof . nting “chamber 6 and' moving downwar to the
surface of the screen. After printing is completed
the vertically moving top lid portion B is controlled
to rise when the squeegee opens for returning
excess printing material. In case of fine pitch high
density printing the above described recovery
means is effective to improve printing quality
substantially since residue left on the screen plate
can greatly deteriorate overall printing quality.
The vertically movable cylindrical rotary
portion C is also controlled as described above.
The squeegee control portion E is controlled
by an squeegee control driving power unit EM
simultaneously and printing operation is carried



5 9. A squeegee bl ade arrangenment for a screen printing apparatus,
conprising: a plurality of squeegee bl ades di sposed in parallel in a
direction substantially transverse to a printing direction for effecting
screen printing via a printing material supplied to said squeegee bl ades
according to sliding contact of said squeegee bl ades across a first surface
of a screen plate; and said plurality of squeegee bl adesi( Octobep208@ apart
manner havi ng hol | ow chanbers respectively provi ded between each of said
squeegee bl ades and an adj acent one of jd plurality of squeegee bl ades.
60. A squeegee bl ade arrangenent for screen printing as set forth in claim
5 9, wherein an edge of one or nore of said squeegee bl ades is forned at an

acute angl eqt.bxx eqmeneellmgdth@ na@peieat] y qnewep% Mpnhlchg as set

mans acti vOFBHRe B VEICGIY Mlava b e YRAICaleE Oty “accor i ng

to a desi regmrtnbnné] Jopandt ME‘I"QQTBM enervaie TotRIY teers €0 printing

forth in g@%ﬁtﬁ@?ﬁfm%ﬁ%&%&f@”@ﬁm@fﬁ@& Kqneeqae bl ades i s

forth in cli

formed of a reSIM@nem«tequ #h. tha %& SIEQF[Q @gmwrs ,anlgentoivéer screen
e

Cuecges b svindHealiReRtiBa nt e varcal AL thiddid ' ©

arr angferren_t g@rtlcﬁiﬁ ?m@s 'HS @glshuie@ff]flfh@.mb]?habf ’éhe\hﬁr ein gnedor

nore of sai ara ee orne | sharp edge

el astic mat SA%&%%E&@ g&@&%&ﬁg@%{eﬂfl flgzglé‘ég printing as

set forth imjgf@pmgﬂ 9, further conprising closed Iongltudlnal end portions

of said parallelyrggueegee bl ades and control viga sai d squeegee
e

bl ades to nove seHtEtPHMGCELR QErsfqae%@eg@%@tgoﬂrefsée ggee bl ade
arrangement g e eenserctm qe@s:‘se@@e f%rhavmgl ai Ieécﬁn Le

one” or ot e 7t Aach hoL o B RS Brdvi e bl oier SicE T
Cct ober 200§>1fiht1ng chamber 6 the squeegee settmg cassette 7
includes a chamber opening stopper member X
thus preventing excessive pressure being applied
to the screen plate 1. Further, the combination of
the squeegee setting cassette 7, the printing
chamber base support portion 3 and the chamber
opening stopper member X with controlled
movement of the squeegee blade assembly 8
assures precise control over printing quality.

Hereinbelow, a squeegee structure utilized by
the printing method and apparatus of the
invention will be described in detail.

Since very fine pitch circuit printing is
required, a squeegee structure to be utilized
according to the invention includes enclosed as
well as open type structures. the squeegee blades
utilized in an enclosed type arrangement are rigid
having a very sharp edge and a thickness of, for
example, 0.5 to 0.1mm and having a width small
enough to accommodate the shape of a printed



bl ades for activating an adjacent one of said squeegee blades in a printing
direction as a printing blade. 67. A squeegee bl ade arrangenent for screen
printing as set forth in claim®66, further conprising a step of providing
wal | portions between front and rear side of each of said hollow chanber
and adjacent front and rear ones of said squeegee bl ades. 68. A squeegee

bl ade arrangenent for screen printing as set forth in cli @ctober 2002t her

i ncluding providing said plurality of parallel squeegee blades in an

encl osed housi ng, said housing having a gri nting aperture forned on a | ower
si de thereof being openable and cl osabl 82accor di ng to vertical novenent of
sel ected ones of said plurality of squeegee bl ades. 69. A squeegee bl ade

ar r angenent R 4 rth in claimé66, further including
sel ecti vel ys@@g@ﬁﬁ%g@éh@%?ﬁ %@%%H r’ more of said hollow chambers

provi ded bet weedIeddh€o€ ASE @Lb@?lala §Q@@%@@e&%ﬁ@s$tl7UCWI§©d§egee

bl ade arra : h ngi a L | wher ei n

sai d housi @B@gxi‘%@gﬁé@q? 5%1!.15% rélsﬁzilzlgﬂs%gledelg)e%é a sgi s seal ed

r
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e L R A e e
For perlorm ng knieg ?5@“@%@5? B g et o Y
mai nt ai ni pgog?emc S Qalﬁawgng ﬁ@ri t%@@etbleaﬁlg@ﬁé@'éﬁent for
i vi ng. sai SNOEREer @i tRecarty) Tle HBIATbLate BchiEmgtarvely
per f or mi ng @Xgﬁ@ilggi a@:adgatlh Bljabkslrsg. aﬁ@ﬁt@ gh&?qnaeegé/enai nt ai ni ng
a viscosl tyhl3e]&%%ss 89f8r Sfrpocatled thetGey printing
e it a1 2
g;?get erm T@élé&ﬂ@@lﬂﬂ%fé’%ﬂﬁﬁé@f %&Pﬁ@d&i:f @gdt ating of
printing teriat, for I al ni a viscosity i her eof®. A squeegee

bl ade arran _Elgcﬁd@@§en SOy angg@é'lg,eﬂrf eadmgc €74, further
paral el s paaoh Of arpladEnds e bl REE A IAg 0 T Sontrol of
sai d plural llﬁyaiﬂtb‘aﬁbé%ﬂéma mrgﬂw&n,réﬁ@ﬁpﬁn”ﬁaﬁeeﬁﬁr 10
Cctober 2002ffAceing P pPREVEAryness and uniformity of a

surface of a substrate or other article to be printed.

For realizing the above, different thicknesses of

squeegee are superimposed and an indented front

edge is provided. For addressing the problem of

half pitch screens including a concave portion at

which a different depth of printing is required, a

squeegee blade, for example, a trailing edge blade

of the superimposed, or multi-plate type squeegee

according to the invention is formed of a shape

memory allow and heating is applied thereto at a

portion of the printing process at which the

changed depth area occurs to vary the shape of the

squeegee blade such that the deeper area may be

printed with a thickness of printing material

consistent with that of other areas of the printed



76. A squeegee bl ade arrangenent for screen printing as set forth in claim
59, further conprising a step of selectively controlling a tenperature of
one or nore of said parallel squeegee blades. 77. A squeegee bl ade
arrangenment for screen printing as set forth in claim76 further including
controlling vertical novenent of a group of said parallel squeegees for
designating a selected one or nore of said squeegees as 18 @ctaber 2§02
squeegee. 7 8. A squeegee bl ade arrangenent for screen printing as set
forth in claim77, wherein an extrusionﬁguantity of said printing materi al
is selectively controlled according to nbvenent of said plurality of
paral |l el squeegees. 79. A squeegee bl ade arrangenent for screen printing as

set forth grﬁlc’rliev @h%eﬁﬂrﬁggﬁ%ggfﬁe&tm vetidlgahegyerment of said
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squeegee structure for screen printing according to

the invention is configured such that a edge at

front and rear sides of a squeegee assembly is

formed of a rigid material having a substantially

sharp edge (i.e. formed at an acute angle).

Further, the squeegee blades according to the

present embodiment may be movably adjust so as

to change a tilt angle with relation to a contact

surface of a print screen 1 as will be described in

detail hereinlater.




86. A squeegee bl ade arrangenent for screen printing as set forth in claim
5 9, wherein said vertical control of said squeegees, said paralleled

pl ates, said width of said hollow chanbers, said tenperature controls and
said supplying of said printing material are respectively controlled. 87.
A. squeegee bl ade arrangenment for screen printing as set forth in Maim 59
wherein said vertical control of said squeegees, said patGOctdbet 3002t es,
said width of said holl ow chanbers, said tenperature controls and said
supplying of said printing material are respectively controlled in
according to a feedback nonitoring step 34 83. A squeegee bl ade arrangenent
for screen 10 QOctober 2002 72 printing as set forth in claim®66, said
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therebetween. The cleaning blade is mounted via a

pair of parallel elongate grooves 822 for allowing

vertical movement thereof. The blades 81 - 83 are

retained between front and rear members of a

squeegee block 84 which front and rear members

may be joined via screws 86 or the like via aligned

fastening holes 810 formed along an upper side of

the squeegee blades 81, 83 so as to retain the

blades therebetween. An upper side of the

cleaning blade 82 is retained by a handle 85 which

is retained by an appropriate control portion of a

printing apparatus.

Referring to Fig. 3 (B), according to the present

embodiment, the trailing edge blade 81 is beveled

on a side corresponding to a trailing direction of

movement (i.e. printing direction P) and the

leading edge blade 83 has a center pointed edge

(i.e. beveled equally on front and rear sides

thereof). However, alternatively, either of the
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tovaas’ ()1 HE 198 atanloding angd brilis pdie Bladas BT °
83 are otmed with single sided beveling so as to
contact the surface of the screen plate S on a
common plane. Fig. 4 (B) shows the paralleled
plate configuration of the blades 81, 83, the
presence of the cleaning blade 82 disposed
between the blades 81, 83 defines a gap between
the blades. As seen in Fig. 4 (C), after printing
operation the blades are removed from contact
with the screen plate S and the cleaning blade 82 is
moved downwardly via control of the handle 85 so
as to project from between the blades 81, 83 at
lower sides thereof. According to this operation
solder residue or other printing material may be
completely removed from the squeegee blade
assembly 8 so as to prevent hardening of the
residue between the blades 81, 83 and thus a
desirable resilience of the rigid squeegee blades 81,
83 may be retained during operation.
Referring now to Figs. 5 and 6, an alternative
embodiment of the squeegee blade assembly 8
according to the invention will be described
hereinbelow.
As may be seen in Fig. 5 another configuration
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for squeegee blade assembly 8 such as utilized in
the above described enclosed type screen printing
apparatus H may be easily assembled with the base
components of the above embodiment. According
to the present example, the leading edge blade 83
is removed and replaced by additional components
as will be described hereinbelow. An intermediate
(third) squeegee blade 93 is placed adjacent the
vertically displaceable cleaning blade 82 and a
second cleaning blade 98 is mounted via a pair of
parallel elongate grooves 822 (as in Fig. 3 (A) for
allowing vertical movement thereof and a leading
edge blade 99 is then mounted adjacent the second
cleaning blade 98 and the three blade structure of
the present embodiment is assembled and retained
by way of the squeegee block 84 which and the
screws 86 or the like so as to retain the three
blades 81, 93 and 99 therebetween. An upper side
of the cleaning blades 82, 98 are retained by the
handle 85 and controlled by an appropriate
control portion of a printing apparatus. It will be
noted that the handle 85 of the present
embodiment is adapted so as to retain a plurality
of cleaning blades in a paralleled plate
arrangement similar to the disposition of the
squeegee blades and vertically movable relative
thereto.

Referring to Figs. 6 (A) and (B) it will further
be noted that the squeegee blades 81, 93 and 99
are formed with single sided beveling so as to
contact the surface of the screen plate S
substantially on a common plane. Figs. 6 (A) and
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(B) show the paralleled plate configuration of the
multiple blades 81, 93, 99 and the cleaning blades
82, 92 disposed between the blades 81, 93 and 99
such that gaps are defined between each of the
squeegee blades 81, 93, 99 when the cleaning
blades 82, 92 are in a retracted, or vertically
raised, position. As seen in Fig. 6 (B), after printing
operation the squeegee blade assembly 8 is
removed from contact with the screen plate S and
the cleaning blades 82, 92 are moved downwardly
via control of the handle 85 so as to project from
between the squeegee blades 81, 93, 99 at lower
sides thereof. As in the above-described first
embodiment, solder residue or other printing
material may thus be completely removed from the
squeegee blade assembly 8 so as to prevent
hardening of the residue between the blades 81, 83
and a desirable resilience of the rigid squeegee
blades 81, 83 is retained even during sustained
continuous operation.

Referring now to Fig. 7, a housing 612 for
providing an enclosed squeegee blade assembly is
shown. It will be noted that the above squeegee
blade assembly 8 may be implemented in an open
or enclosed configuration. However, the present
squeegee blade arrangement 8 is conveniently
adaptable for enclosed squeegee printing
apparatus such as the enclosed type screen
printing apparatus H described hereinabove.

According to the invention, such an enclosed
squeegee blade assembly additionally comprises a
horizontally disposed top plate 612 with attached
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side wall portions 611, 611 extending vertically
from the top plate 612 substantially in parallel.
The top plate is formed with a plurality of control
cylinders 613, 614 accessible via a plurality of
control ports 624, 624.... According to the present
embodiment of a squeegee blade assembly 8, a pair
of control cylinders 613, 614 are provided,
respectively having a pair of control ports 624,
624. The control cylinders 613, 614 conduct
driving power for the squeegee mechanism, via
compressed gas or the like.

Figs. 8 (A), (B) and (C) show various mounting
configurations of paired squeegee blade assemblies
8 according to the method of the invention which
is facilitated according to the enclosed squeegee
structure of the invention. Relerring to Fig. 8 (A)
an arrangement in which two squeegee assemblies
are mounted so as to be angled in opposing
directions. That is, the leading (right side)
assembly is angled downwardly in a direction
opposite the printing direction P and the trailing
assembly is angled downwardly in the printing
direction P. Fig. 8 (B) shows an arrangement
wherein both assemblies are angled in parallel, in
this case against the printing direction P. Then, in
Fig. 8 (C) an arrangement is shown in which the
squeegees are angled in parallel in the printing
direction. According to such mounting positions,
various types of printing operations may be
accomplished with high flexibility of the apparatus
assuring that the best quality results are achieved.

The squeegee mounting is connected with
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drive means for allowing the direction of printing
edge portions thereof to be varied, thus
reciprocative printing may be easily accomplished.

Referring now to Fig. 9, a paired squeegee
blade portion according to the invention is shown.
A movable base portion 418 is supported by the
printing apparatus or within an enclosed housing
and a paired squeegee 419 comprising a first
printing edge and a second narrow blade is
attached to a lower side of the base portion 418.
Further, a support member 420 is provided for
allowing secure mounting of the paired squeegee
419.

Fig. 10 shows a schematic view of the paired
squeegee 419 of the invention mounted in an
operational condition within an enclosed housing
421. A driving unit 422 is disposed at a front
portion of the base portion 418 while a set screw
46 is used for securing the support member 420.

Fig. 11 shows an alternative embodiment of
the a paired squeegee blade portion according to
the invention. The movable base portion 530 has a
paired squeegee 528 comprising paired printing
edges and a lower profile edge 529 is attached to a
lower side of the base portion 530. Further, the
edge portions 528, 529 are mounted via a handle
527. In addition, according to the present
embodiment. A hinge 525 is provided for
connecting with driving means for allowing the
lower profile edge 529 to be selectively extended
and retracted, as seen in Fig. 12.

Fig. 12 shows a schematic view of the above



UU& ()--/! @10%! 1& ()--/! @10% @ @ ()--/0x0y0z0{ 0000ELuV4 !! z
1098B& ()-g/ z 10%4&' ()-g/ 9109B& ()-!109B& ()- 10 > > 10 > > 10 >

10 October 2002
40

arrangement mounted in an operational condition
within an enclosed housing. The hinge 525
extends downwardly to a contact member 526
which contacts the handle 527 for urging the lower
profile edge 529 selectively downward for printing
concave portions of a screen plate (not shown). It
will be noted that the lower profile edge may be of
a different width than the printing edge for being
selectively employed for printing only certain
sections of the pattern being printed. According to
this arrangement, mixed, or half pitch type
printing may be easily accomplished with the same
mechanism as utilized for normal printing.
Fig. 11 shows another embodiment of the

a paired squeegee blade portion according to the
invention. The movable base portion 130 has a
paired squeegee 128 comprising paired printing
edges and a lower profile edge 129 is attached to a
groove 129 at the lower side of the base portion
130. Further, the edge portions 128, 129 are
mounted via a handle 127. In addition, according
to the present embodiment. A driving mechanism
125 is provided connecting a compressed gas
outlet 123 from a supply line 124 to provided the
compressed gas to the contact member form
controlling movement of the squeegee. As with the
previous embodiment, the lower profile edge may
be selectively extended and retracted, as seen in
Fig. 14.

Fig. 14 shows a schematic view of the above
arrangement mounted in an operational condition
within an enclosed housing. The hinge 525
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extends downwardly to a contact member 526
which contacts the handle 527 for urging the lower
profile edge 529 selectively downward for printing
concave portions of a screen plate (not shown). It
will be noted that the lower profile edge may be of
a different width than the printing edge for being
selectively employed for printing only certain
sections of the pattern being printed. According to
this arrangement, mixed, or half pitch type
printing may be easily accomplished with the same
mechanism as utilized for normal printing.

Figs. 15 (A) and 15 (B) show alternative
constructions for a single squeegee capable of
printing half pitch patterns which may be provided
in an enclosed or non-enclosed printing apparatus.
According to this, a squeegee assembly 8 as
previously described additionally is provided with
a movable secondary blade 232 having narrow
gauge printing edge 234. A flexible drape 234B
may be included for providing a straight edge
along the lower side of the secondary blade 232
and having enough 'give' such that the narrow
gauge printing edge 234 may be easily inserted
into a half pitch section of a screen plate as seen in
Fig. 17. According to the present embodiment, the
drape 234B is formed of shape memory alloy which
is controlled to bend at a timing appropriate to
half pitch printing intervals.

Figs. 16 (A) and 16 (B) show the secondary
blade 232 with the narrow gauge printing edge 234
in retracted and extended positions, respectively.

According to the above described
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arrangements, various possibilities for
accomplishing various types of printing operations
including complex half pitch type processing.

Referring now to Fig. 18, further disclosure will
be made utilizing the principles of the method and
apparatus of the invention as described
hereinabove for providing a squeegee assembly in
which a highly flexible and accurate degree of
control may be obtained over a plurality of
squeegee blades in a single printing operation.

As may be seen in the drawing, a squeegee
assembly according to the present embodiment
includes a substantially square, or rectangular
frame 012 having a plurality of substantially
rectangular, blade plate portions 01 - Oln
supported therewithin at an inner wall portion 08
and supported by screws 09 - 09n. A
corresponding plurality of driven movable plates
02 (i.e. vertically movable) are disposed between
the plate portions O1. The blade plate portions
Oln have elongate vertical openings 013 formed
therethrough and each of the movable plates 2 is
provided with one or more control bars 03
projected perpendicularly therefrom to extend
through the vertical openings 013. The control
bars are associated with a control mechanism 011,
such as servo motors, hydraulic cylinders, or the
like, which clamp on either side of a single control
bar 03n passed through the movable plate 02,
according to the present embodiment. Additional
screws 06 may be provided for maintaining
accurate close spacing between the plate portions
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and the movable plates 02. Further, each blade
plate portion Oln is formed with a elongate
horizontal opening 010 therethrough along a lower
side thereof. According to this arrangement,
chambers B are defined in a space between the
blade plate portions O1 enforced by the presence
of the movable plates 02. According to the present
structure, as seen in Figs. 19 (A) and 19 (B), the
assembly is retained by base plates 07 also having
a horizontal opening 01 formed therethrough.
According to this, as seen in Fig. 19 (A) and (B),
printing material may be introduced via the
communicated openings 010 in a measured
amount to the chamber B. The bottom edges of the
blade plates are suitably shaped to act as printing
squeegees and the movable plate 02 is controlled
via a handle 018 to move up and down for forcing
printing material in the chamber B downward to an
outlet B' between the lower edges of the blade plate
portion O1 so as to effect screen printing thereby.
It will further be noted that in the case of printing
circuits in which solder or the like is used as a
printing material, the movable plates 02 may be
randomly driven in a limited vertical motion for
agitating the printing material for maintaining
viscosity thereof.

According to this structure, agitating means,
squeegee assembly and printing material storage
are neatly combined in to a single sealed structure
by which highly controlled printing may be
effected by a substantially simple structure which
is substantially sealed for maintaining a cleaner
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operational environment for such as delicate
electronic circuit printing operations.

As may be seen in Fig. 20, various
configurations for realizing a squeegee blade
assembly 8 utilizing the features of the squeegee
structure as set forth above. According to the
present embodiment, the movable plates 02 are
placed adjacent the blade plate portions 01
mounted via elongate grooves as set forth in
relation to Fig. 3 and a plurality of such
components may be assembled into a multi-blade
structure retained by way of the based plates 07
similar to the squeegee block of the previous
embodiment, so as to retain a plurality of blade
plates Oland movable plates 02 therebetween. An
upper side of the movable plates 02 a handle 018
and controlled by an appropriate control portion
of a printing apparatus.

According to the above, an exceedingly flexible
printing method and apparatus is obtained. It will
be noted that some of the movable plates 02 may
be utilized as cleaning blades similarly to the
previous embodiments, while others may be
formed with narrow gauge blade portions 014
(Figs. 20 (E), 20) for effecting mixed pitch printing
as described hereinbefore. Further, referring to
Fig. 20(C), side brackets 019 have been adapted for
accommodating such a multi-blade arrangement.

Figs. 21 (A), (B) and 22 (A) - (D) and 23 (A),
(B) show various alternative constructions of such
a multi-blade squeegee structure for screen
printing.



f 109B& ()--/LLLNQQQQQASH=!! 10B 10B 10BO S 109B& ()-f/! S 109BB& ()-f/! S
1098B& ()-f/ S 109% & ()-f/S 109B& ()- QQORUTWANANPBA! 10// 10// 10//13
10%/& ()-@3 10%& ()-@'WB 109 ()-@9 10% & ()-!10% & ()-W
XXgX| Z[\ ~<PB4! 10!, T 10%& ()-g/!, |

10 October 2002

45

It will be noted in the alternative constructions
of Fig. 21 (A) and (B) that connecting portions 04
are provided for each of the control bars 03 and
corner spacers 08-1, 08-2 are provided for stably
retaining such a multi-plate structure. Further,
referring to Fig. 22 (A) - (D), when assembled,
outer plate top control bars 023 - 023n are
projected from either side of the assembly so as to
allow movable control of the entire unit.

As seen in Fig. 22 (B), side plates 08-3 are
added to left and right sides of the plate assembly
and side driving portions 021 are provided one or
both outer sides of the plates 08-3. The driving
means 021 and a retaining member 021-2
cooperatively guide side guide pins 024 within
arcuate grooves 020 formed in one or both of the
side plates 08-3. Further to this, the upper sides of
the plates O1 - 02 are collectively retained at upper
sides thereof by a fulcrum arrangement 022, 022-2
such that the angular disposition of the paralleled
plates of the squeegee assembly may be controlled
selectively.

In operation, it may be seen in Fig. 23 (A) a
case in which a plurality of movable plates 02
between front and rear blade plate portions 01
(plates are marked with letters v, w, X, v, Z ...)is
moved to an uppermost vertical movement
position and printing material may thus be
introduced to the chamber B. Fig. 22 (B) shows a
condition wherein the plurality of movable plates
is driven randomly for agitating the printing
material.
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Fig. 24 (A) - (D) also shows the various setups
of blade plates 01 and movable plates 02 (marked
with letters g, h, i, j, k, |, m ...) may be arranged for
effecting different print, cleaning, mixed pitch
printing, agitating, etc. Figs. 24 and 25 show the
various options available in a controlled printing
environment such as disclosed herein. According
to the invention a substantially compact, efficient
and clean operation may be obtained. According
to the apparatus as set forth above the chamber B
may be divided in to an upper outlet B' and
separate individual outlets B'n... for each blade.
Accordingly, even very minute details, such as the
depressions S' formed in the screen plate S on its
base S2 may be exactly accommodated and
efficiently printed. And according to provision of
narrow gauge printing blades 014 such as herein
disclosed, for example, as shown in Figs. 26 and 27
(A), (B), mixed pitch printing operation wherein a
recessed area 015 of a screen plate is to be printed,
may be easily accomplished.

Referring now to Figs. 28 (A) - (D), the lower
edges of the blade plate portions 1 (and/or the
movable plates 02) may be configured in various
ways according to desired printing characteristics
etc. Fig. 28 (A) shows bluntly pointed edges
025for the printing blades optimized for thick
print operations while Fig. 28 (B) illustrates
printing blade edges 026 having a rounded
configuration. Such rounded blade edges may be
formed as shown in Fig. 28 (C) wherein a single
thickness of metal plate, for example, is bent
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double so as to produce a flexible yet strong,
rounded printing blade 026c. Fig. 28(D) shows a
sharply pointed blade edge 025r as described
hereinabove in relation to the previous
embodiments.

Thus, according to the present invention as
described herein above, there is provided a screen
printing apparatus having various advantages over
the related art.

According to the screen printing apparatus of
the invention, by utilizing such rigid squeegees 8§,
the pressure of the printing load is never applied
directly to the screen plate 1. Because the printing
load of the printing chamber 6 is not applied to the
screen plate 1, damage to the screen plate 1
according to being subject to pressure is avoided.
Further, the printing load may be adjusted
according to the structure of the screen plate.
Thus, substantially thin plate material may be used
for forming the screen plate 1 allowing fine pitch
high density printing to be realized.

Moreover, such control is also available in a
case where a substantially thick screen plate 1 is
utilized due to extrusion action carried out by the
vertically moving top lid portion B.

Sealing of the printing chamber printing
chamber 6 is assured even with movement of the
vertically moving top lid portion B. Further,
according to such structure, pressure of the
printing chamber printing chamber 6 may be
precisely controlled and dispersion of the printing
material is avoided thus allowing fine pitch high
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density printing to be realized with uniform
thickness of a printed area.

Further the chamber printing chamber 6 is
sealed and can therefore be pressurized with an
inert gas, such as nitrogen, for example, for
preventing activation of the solder and promoting
long term continuous printing operation by the
apparatus.

The apparatus of the invention is formed as a
single assembly, or cassette-like mechanism
allowing such a screen printing apparatus to be
compact and straight forward in design and
various combinations of the components are
possible.

Suitable control of the temperature of the
solder may be effected according to provision of
the temperature control portion and further, gas
control including a gas supply inlet 14 is provided
for providing an inert gas such as nitrogen to the
sealed chamber printing chamber 6 for preventing
the solder from degrading with age such that long
term continuous printing may be reliably
consistent.

A monitoring unit may further be interlocked
with the above described apparatus for carrying
out inspection of a printed surface immediately
after printing such that a feedback control means
is provided for allowing continuous monitoring
and adjustment of the printing characteristics.

Further, according to the squeegee
arrangement for screen printing which may be
utilized by the screen printing apparatus as set



10'f 109 ()-@'f 109 ()-@f 109 ()-@{WM S4!'S 109B& ()-!109B& ()- 10 U
U0 UU 10 U U 10%U U& ()-S/ 10% U& ()-S/!>
109& ()-S/, EzI "P1! 1 109& ()- 10-- 10--

10 October 2002

49

forth herein printing problems arising from
necessity of printing fine pitch and mixed print
patterns may be solved. Also the squeegee
structure according to the invention may be
implemented in an enclosed or open type
assembly.

According to the squeegee arrangement as set
forth above, a squeegee made of a shape memory
alloy stores the shape of a squeegee blade
corresponding to a shape of a screen printing plate
for printing a particular pattern. Moreover, the
squeegee blade is integrated with a heating unit so
that the shape can be controlled correspondingly
to a printing surface by changing a temperature of
the squeegee during printing operations. As set
forth above, various types of changes and
controlled may be implemented offering a
substantially high level of control.

As for the problem of mixed patterns and high
density, fine pitch screen printing, according to the
screen printing method of the invention a rigid,
very sharp edged blade is utilized at leading and
trailing edges of the squeegee assembly, which is
applicable for use on either mesh type screen
printing plates or for thin metal screen printing
plates having a pattern to be printed defined
therethrough. The temperature control means of
the invention being active to adjust an angle of
contact between the squeegee blade and the
printing plate in a direction opposite a printing
direction to allow the squeegee blade to slide
substantially smoothly over the contact surface of
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the screen printing plate.

Further, the present invention realized a
squeegee structure which offers not only a
horizontal printing surface, but also offers means
for removing a printing residue during operation
of the printing apparatus such that continuous
high quality printing may be realized with less
wear and abrasion being subjected to both the
screen printing plate and to the squeegee blades
themselves. Thus reliability, consistency, print
quality and reduced maintenance operation are all
assured. In addition, since the leading edge of the
squeegee assembly according to the invention has
a razor-like quality imparted by virtue of the sharp
edged rigid structure thereof, a oil film residue
commonly left according to use of conventional
printing material may be removed and printing
errors and flaws are reduced.

Since the assembly provides a plurality of
squeegee blades, it is possible to form a width of a
rearward one or more of the blades with a width
dimension greater than that of a forward one or
more of the squeegee blades such than the
narrower blades may be inserted into indentations
in a printing plate for printing specific portions of
a final print. The narrower squeegee blades being
withdrawn from the indentations of the printing
plate in a controlled manner according to passage
of the wider squeegee blades a timing after passage
of the narrower blades. Also, highly controlled
printing functions are possible by utilizing the
method of the invention as applied to the disclosed
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squeegee blade by previously storing a concave, or
projection configuration within a squeegee blade,
or a portion thereof and activating said stored
portion during screen printing operation via the
temperature control portion. Further the squeegee
blade of the invention may be provided in a hollow
recess between a pair of paralleled plates. The
squeegee blade portion being controllable to
project from between the paralleled plates for
effecting printing operation.

Further, according to the above described
structure, vertical movement of a group of said
parallel squeegees may be controlled cooperatively
for designating a selected one or more of said
squeegees as a printing squeegee. Thus
arrangements may be provided in a single
squeegee assembly such that even extremely
complex printing patterns may be realized in one
printing pass.

It will be noted that, although the preferred
embodiment is set forth in terms of a screen
printing method and apparatus applied to solder
printing of electronic circuits, the present
invention may be embodied in various different
ways without departing from the principle of the
invention as herein set forth.

The present invention in not limited only to
the description as herein disclosed but may be
modified and embodied in other ways without
departing from the scope or inventive concept of
the invention as set forth above.



10// 10// 10//!', 10%/& ()-/uSl 1!'S 10%h& ()-S/!'S 10% h h& ()-S/ 10% h& () -
10% h& ()- 10 UU 10 UU 10 U U  10% U U& ()-S/ xV4 11! 10% h h& ()-@!
10% h h& ()-@ 10% h& ()-@ 10% h& ()-!10% h& () -

10 October 2002

52

What is Claimed Is:

1. An enclosed squeegee type screen printing
method, comprising:

surrounding a viscous printing material with a
wall;

supplying and retrieving said printing material
from said wall;

an openably and closably controllable
squeegee mechanism;

agitating means active to agitate said printing
material when said squeegee mechanism is in an
open condition;

printing extrusion mechanism formed as part
of said agitating mean; and

control means for synchronizing said printing,
agitating, extruding and supplying operations.

2. An enclosed squeegee type screen printing
apparatus, comprising:

a printing chamber including a wall portion
for sealingly surrounding a viscous printing
material;

supplying and retrieving said printing material
from said wall;

an openably and closably controllable
squeegee mechanism;

agitating means active to agitate said printing
material when said squeegee mechanism is in an
open condition;

printing extrusion mechanism formed as part
of said agitating mean; and
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control means for synchronizing said printing,
agitating, extruding and supplying operations.

3. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, wherein a screen
plate includes a mechanism by which it is moved
upward and downward respectively according to
opening or closing of said squeegee.

4. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, wherein said
squeegee is rigid in structure and controls opening
and closing of a shut off chamber for preventing
excess pressure from subjecting on said printing
plate.

5. An enclosed squeegee type screen printing
apparatus as set forth in claim 4, wherein said shut
off chamber is defined on front and rear sides of
said squeegee in a printing direction thereof.

6. An enclosed squeegee type screen printing
apparatus as set forth in clim 2 , wherein kneading
and agitating action of said agitating means is
activated at each opening or closing of said
squeegees.

7. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, further including
control means for coordinating supply and
retrieval of said printing material, opening and
closing of said squeegee and operation of said
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agitating means.

8. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, wherein said
apparatus includes a vertically moving lid portion
which, cooperatively with said agitating means and
said squeegee driving portion are formed such that
a single driving source supplies power to each
according to a required operation.

9. An enclosed squeegee type screen printing
apparatus as set forth in claim 7, wherein said
printing chamber is supplied with said printing
material via one or more supply ports in
communication with one or more supply sources
based on in-chamber printing conditions detected
by said control means.

10. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, wherein a rigid
squeegee having a sharp edge formed on a blade
thereof is utilized for effecting printing.

11. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, wherein a roller
type squeegee having a roller mechanism formed
on a blade thereof is utilized for effecting printing
operation.

12. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, wherein said
squeegee is detachably mounted in a removable
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squeegee mounting cassette such that a type and
size of squeegee utilized by the printing apparatus
may be easily changed according to printing
requirements.

13. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, wherein a heat
exchange unit is provided around a peripheral wall
of said printing chamber further including control
means for setting a desired temperature within
said printing chamber.

14. An enclosed squeegee type screen printing
apparatus as set forth in claim 2, wherein said
printing chamber is sealed in an airtight manner
and further includes gas control means for
supplying an inert gas to said printing chamber
according to a desired printing condition.

15. An enclosed squeegee type screen printing
apparatus as set forth in claim 7, further including
an attached feedback monitoring portion
outputting information related to printing plate
damage, printing material viscosity, temperature of
said printing material, printing speed, vertical
movement speed of said squeegee, printing
pressure and print charging quantity to said
control means, said control means effecting
adjustment of control parameters in accordance
with conditions detected by said feedback
monitoring apparatus.
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16. An enclosed squeegee blade arrangement for a
screen printing apparatus, comprising:

plurality of squeegee blades held together in a
layer structure, said squeegee blades being formed
of a substantially rigid material having thin sharp
edge portions;

a leading edge of said plurality of squeegee
blades being specifically configured to enhance
screen printing via a printing plate over which said
squeegee blade arrangement is passed for effecting
screen printing.

17. A squeegee blade arrangement as set forth in
claim 16, wherein said leading edge of said
plurality of squeegee blades is formed to have a
flat surface substantially parallel to a surface of
said printing plate.

18. A squeegee blade arrangement as set forth in
claim 16, wherein said leading edge of said
plurality of squeegee blades is formed to be
rounded along an thereof edge substantially
parallel to a surface of said printing plate.

19. A squeegee blade arrangement as set forth in
claim 16, wherein said leading edge of said
plurality of squeegee blades is tapered to a sharp
point along an thereof edge substantially parallel
to a surface of said printing plate.

20. A squeegee blade arrangement as set forth in
claim 16, wherein said plurality of squeegee blades
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are retained by opposing side plates attached at
each longitudinal end of said plurality of squeegee
blades for mounting said squeegee blade
arrangement on a screen printing apparatus.

21. A squeegee blade arrangement as set forth in
claim 16, wherein one or more of said plurality of
squeegee blades is coupled with an insertion
mechanism such that a plane of printing effected
by said coupled blades may be selectively varied.

22. A squeegee blade arrangement as set forth in
claim 16, wherein a thickness of said plurality of
squeegee blades is between 2.0 and 0.01mm.
squeegee blades of various thicknesses being freely
combinable within said squeegee blade
arrangement.

23. A squeegee blade arrangement as set forth in
claim 16, wherein said plurality of squeegee blades
is housed within an enclosed housing utilized in an
enclosed squeegee type screen printing apparatus.

24. A squeegee blade arrangement as set forth in
claim 23, further including side plate portions
installed at each longitudinal end of said plurality
of squeegee blades, an upper plate formed between
an upper side of said side plate portions and a
lower plate disposed between said side plate
portions and corresponding to a print surface of
said plurality of squeegee blades.
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25. A squeegee blade arrangement as set forth in
claim 16, wherein said plurality of squeegee blades
is associated with a reciprocating mechanism such
that each of said plurality of squeegee blades is
reciprocally movable individually, or as part of a
selected pair of said squeegee blades.

26. A squeegee blade arrangement as set forth in
claim 24, so structured as to comprise a support
member for mounting said plurality of squeegee
blades, a driving mechanism for providing motive
power for printing operation effected via said
plurality of squeegee blades and a control
mechanism for controlling disposition of each of
said plurality of squeegee blades individually
according to a desired printing operation.

27. A squeegee blade arrangement for a screen
printing apparatus, comprising:

a plurality of squeegee blades layered together
along a direction perpendicular to a printing
direction, each of said plurality of squeegee blades
being formed of a substantially rigid material and
including substantially sharp edge portions, said
plurality of layer blades being joined together as a
single unit for effecting screen printing.

28. A screen printing method utilizing a squeegee
blade arrangement for a screen printing apparatus,
comprising:

providing a plurality of squeegee blades
disposed in parallel in a direction substantially
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transverse to a printing direction for effecting
screen printing via a printing material supplied to
said squeegee blades according to sliding contact
of said squeegee blades across a first surface of a
screen plate; and

arranging said plurality of squeegee blades in
a spaced apart manner having hollow chambers
respectively provided between each of said
squeegee blades and an adjacent one of said
plurality of squeegee blades.

29. A screen printing method as set forth in claim
28, wherein an edge of one or more of said
squeegee blades is formed at an acute angle.

30. A screen printing method as set forth in claim
28, further including a step of varying a shape of
one or more of said squeegee blades selectively
according to a desired printing operation during
execution of said desired printing operation.

31. A screen printing method as set forth in claim
28, wherein one or more of said parallel squeegee
blades is formed of an resilient material.

32. A screen printing method as set forth in claim
28 wherein one or more of said parallel squeegee
blades is formed of synthetic resin.

33. A screen printing method as set forth in claim
28, wherein one or more of said parallel squeegee
blades is formed of a rigid sharp edged elastic
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material.

34, A screen printing method as set forth in claim
28, further comprising the steps of closing a
longitudinal end portions of said parallel squeegee
blades and controlling said squeegee blades to
move selectively in a vertical direction.

35. A screen printing method as set forth in claim
28, further comprising the step of selectively
supplying a viscous printing material to one or
more of said hollow chambers provided between
said squeegee blades for activating an adjacent one
of said squeegee blades in a printing direction as a
printing blade.

36. A screen printing method as set forth in claim
28, further comprising a step of providing wall
portions between front and rear side of each of
said hollow chamber and adjacent front and rear
ones of said squeegee blades.

37. A screen printing method as set forth in claim
28, further including a step of providing said
plurality of parallel squeegee blades in an enclosed
housing, said housing having a printing aperture
formed on a lower side thereof being openable and
closable according to vertical movement of selected
ones of said plurality of squeegee blades.

38. A screen printing method as set forth in claim
28, further including a step of selectively
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controlling a width of one or more of said hollow
chambers provided between each of said parallel
squeegee blades.

39. A screen printing method as set forth in claim
37, wherein said housing provided around said
plurality of squeegee blades is sealed from an
ambient atmosphere.

40. A screen printing method as set forth in claim
39, further including a step of supplying an inert
gas to said sealed housing.

41. A screen printing method as set forth in claim
28, further including a step of randomly driving
said plurality of parallel squeegee blades
individually for performing kneading and agitating
of said printing material for maintaining a viscosity
thereof.

47. A screen printing method as set forth in claim
28, further including a step of selectively driving
said plurality of parallel squeegee blades
individually for performing kneading and agitating
of said printing material for maintaining a viscosity
thereof.

43. A screen printing method as set forth in claim
28, further including a step of selectively driving
said plurality of parallel squeegee blades
individually according to a predetermined
agitating pattern for performing kneading and
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agitating of said printing material for maintaining
a viscosity thereof.

44. A screen printing method as set forth in claim
,28 further including a step of selectively
controlling a tilt angle of one or more of said
parallel squeegee blades in conjunction with
vertical movement control of said plurality of
squeegee blades for effecting a desired screen
printing operation.

45. A screen printing method as set forth in claim
28, further comprising a step of selectively
controlling a temperature of one or more of said
parallel squeegee blades.

46. A screen printing method as set forth in claim
28, further including a step of controlling vertical
movement of a group of said parallel squeegees for
designating a selected one or more of said
squeegees as a printing squeegee.

47. A screen printing method as set forth in claim
28, wherein an extrusion quantity of said printing
material is selectively controlled according to
movement of said plurality of parallel squeegees.

48. A screen printing method as set forth in claim
28, wherein said controlled vertical movement of
said plurality of parallel squeegees is carried out
for effecting superimposed printing operation by a
selected number of said squeegees successively.
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49. A screen printing method as set forth in claim
28, further comprising the step of selectively
providing a specific printing material to one or
more of said hollow chambers respectively for
carrying out said superimposed printing operation.

50. A screen printing method as set forth in claim
28, wherein said squeegees are provided between
paralleled plates, printing with a particular one of
said squeegees being effected by controlling
vertical movement of a selected one or move of
said squeegees such that a printing edge thereof is
protruded from between said paralleled plates by a
controlled amount.

51. A screen printing method as set forth in claim
50, wherein edge portions of each of said
paralleled plate is configured to correspond
respectively to a contour of a selected portion of a
printing surface, said paralleled plates active to be
inserted and extracted from said selected portion
of said printing surface according to movement
thereacross in a printing direction.

52. A screen printing method as set forth in claim
51, further including a cleaning step of lifting a
leading edge of a foremost one of said paralleled
plates in said printing direction while lowering and
slidably contacting a rear one of said paralleled
plates with said printing surface while blowing
compressed gas through said housing and
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exhausting said blown compressed gas via an
exhaust opening for clearing a printing plate of
residual particles of a printing medium.

53. A screen printing method as set forth in claim
40, further comprising a step of controlling a
temperature of said compressed gas for controlling
a temperature of a contact surface of said printing
plate.

54. A screen printing method as set forth in claim
28, wherein a width of each of said plurality of
parallel squeegees is predetermined for printing of
a selected area of said printing surface, one or
more of said squeegee blades being controllable to
effect printing at one time.

55. A screen printing method as set forth in claim
50, wherein said vertical control of said squeegees,
said paralleled plates, said width of said hollow
chambers, said temperature controls and said
supplying of said printing material are respectively
controlled.

56. A screen printing method as set forth in claim
54, wherein said vertical control of said squeegees,
said paralleled plates, said width of said hollow
chambers, said temperature controls and said
supplying of said printing material are respectively
controlled in according to a feedback monitoring
step .
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57. A screen printing method as set forth in claim 37 |
said housing is divided via wall portions provided
parallel to said printing direction into a plurality of

housing sections of said housing.

58. A screen printing method as set forth in claim
57, wherein said housing includes a base plate
parallel to a printed surface at a bottom portion
thereof.

59. A squeegee blade arrangement for a screen
printing apparatus, comprising:

a plurality of squeegee blades disposed in
parallel in a direction substantially transverse to a
printing direction for effecting screen printing via
a printing material supplied to said squeegee
blades according to sliding contact of said
squeegee blades across a first surface of a screen
plate; and

said plurality of squeegee blades in a spaced
apart manner having hollow chambers respectively
provided between each of said squeegee blades and

an adjacent one of said plurality of squeegee
blades.

60. A squeegee blade arrangement for screen
printing as set forth in claim 59, wherein an edge
of one or more of said squeegee blades is formed at
an acute angle.

61. A squeegee blade arrangement for screen
printing as set forth in claim 59, further including
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a shape variation means active for one or more of
said squeegee blades selectively according to a
desired printing operation during execution of said
desired printing operation.

62. A squeegee blade arrangement for screen
printing as set forth in claim 59, wherein one or
more of said parallel squeegee blades is formed of
a resilient material.

63. A squeegee blade arrangement for screen
printing as set forth in claim 59, wherein one or
more of said parallel squeegee blades is formed of
synthetic resin.

64. A squeegee blade arrangement for screen
printing as set forth in claim 59 wherein one or
more of said parallel squeegee blades is formed of
a rigid sharp edged elastic material.

65. A squeegee blade arrangement for screen
printing as set forth in claim 59, further
comprising closed longitudinal end portions of said
parallel squeegee blades and control means for
moving said squeegee blades to move selectively in
a vertical direction.

06. A squeegee blade arrangement for screen
printing as set forth in claim 59, further
comprising means for selectively supplying a
viscous printing material to one or more of said
hollow chambers provided between said squeegee
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blades for activating an adjacent one of said
squeegee blades in a printing direction as a
printing blade.

67. A squeegee blade arrangement for screen
printing as set forth in claim 66, further
comprising a step of providing wall portions
between front and rear side of each of said hollow
chamber and adjacent front and rear ones of said
squeegee blades.

68. A squeegee blade arrangement for screen
printing as set forth in claim 59, further including
providing said plurality of parallel squeegee blades
in an enclosed housing, said housing having a
printing aperture formed on a lower side thereof
being openable and closable according to vertical
movement of selected ones of said plurality of
squeegee blades.

09. A squeegee blade arrangement for screen
printing as set forth in claim 66, further including
selectively controlling a width of one or more of
said hollow chambers provided between each of
said parallel squeegee blades.

70. A squeegee blade arrangement for screen
printing as set forth in claim ,69 wherein said
housing provided around said plurality of
squeegee blades is sealed from an ambient
atmosphere.
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71. A squeegee blade arrangement for screen
printing as set forth in claim 70, further including
supplying an inert gas to said sealed housing.

72. A squeegee blade arrangement for screen
printing as set forth in claim 66, further including
randomly driving said plurality of parallel
squeegee blades individually for performing
kneading and agitating of said printing material for
maintaining a viscosity thereof.

73. A squeegee blade arrangement for screen
printing as set forth in claim 66, further including
selectively driving said plurality of parallel
squeegee blades individually for performing
kneading and agitating of said printing material for
maintaining a viscosity thereof.

74. A squeegee blade arrangement for screen
printing as set forth in claim 73, further including
selectively driving said plurality of parallel
squeegee blades individually according to a
predetermined agitating pattern for performing
kneading and agitating of said printing material for
maintaining a viscosity thereof.

75. A squeegee blade arrangement for screen
printing as set forth in claim 74, further including
selectively controlling a tilt angle of one or more of
said parallel squeegee blades in conjunction with
vertical movement control of said plurality of
squeegee blades for effecting a desired screen
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printing operation.

76. A squeegee blade arrangement for screen
printing as set forth in claim 59, further
comprising a step of selectively controlling a
temperature of one or more of said parallel
squeegee blades.

77. A squeegee blade arrangement for screen
printing as set forth in claim 76, further including
controlling vertical movement of a group of said
parallel squeegees for designating a selected one or
more of said squeegees as a printing squeegee.

78. A squeegee blade arrangement for screen
printing as set forth in claim 77, wherein an
extrusion quantity of said printing material is
selectively controlled according to movement of
said plurality of parallel squeegees.

79. A squeegee blade arrangement for screen
printing as set forth in claim 78, wherein said
controlled vertical movement of said plurality of
parallel squeegees is carried out for effecting
superimposed printing operation by a selected
number of said squeegees successively.

80. A squeegee blade arrangement for screen
printing as set forth in claim 67, further
comprising means for selectively providing a
specific printing material to one or more of said
hollow chambers respectively for carrying out said
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superimposed printing operation.

81. A squeegee blade arrangement for screen
printing as set forth in claim 59, wherein said
squeegees are provided between paralleled plates,
printing with a particular one of said squeegees
being effected by controlling vertical movement of
a selected one or move of said squeegees such that
a printing edge thereof is protruded from between
said paralleled plates by a controlled amount.

82. A squeegee blade arrangement for screen
printing as set forth in claim, 81 wherein edge
portions of each of said paralleled plate is
configured to correspond respectively to a contour
of a selected portion of a printing surface, said
paralleled plates active to be inserted and
extracted from said selected portion of said
printing surface according to movement
thereacross in a printing direction.

83. A squeegee blade arrangement for screen
printing as set forth in claim 81, further including
a cleaning step of lifting a leading edge of a
foremost one of said paralleled plates in said
printing direction while lowering and slidably
contacting a rear one of said paralleled plates with
said printing surface while blowing compressed gas
through said housing and exhausting said blown
compressed gas via an exhaust opening for clearing
a printing plate of residual particles of a printing
medium.
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84. A squeegee blade arrangement for screen
printing as set forth in claim 83, further
comprising a step of controlling a temperature of
said blown compressed gas for controlling a
temperature of a contact surface of said printing
plate.

85. A squeegee blade arrangement for screen
printing as set forth in claim 59, wherein a width
of each of said plurality of parallel squeegees is
predetermined for printing of a selected area of
said printing surface, one or more of said squeegee
blades being controllable to effect printing at one
time.

86. A squeegee blade arrangement for screen
printing as set forth in claim 59, wherein said
vertical control of said squeegees, said paralleled
plates, said width of said hollow chambers, said
temperature controls and said supplying of said
printing material are respectively controlled.

87. A squeegee blade arrangement for screen
printing as set forth in claim 59 wherein said vertical
control of said squeegees, said paralleled plates,
said width of said hollow chambers, said
temperature controls and said supplying of said
printing material are respectively controlled in
according to a feedback monitoring step .

88. A squeegee blade arrangement for screen
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printing as set forth in claim 66, said housing is
divided via wall portions provided parallel to said
printing direction into a plurality of housing
sections of said housing.

89. A squeegee blade arrangement for screen
printing as set forth in claim 88, wherein said
housing includes a base plate parallel to a printed
surface at a bottom portion thereof.



