;yz{| e3eT, 6bT8 August 2002 SPECI Fl CATI ON VI SCOUS MATERI AL APPLI CATI ON
APPARATUS TECHNI CAL FI ELD 10 The present invention rel at®Pugngt 2 us
mat eri al application apparatus for applying a viscous material such as an
adhesi ve, cream sol der or a conductive paste to an application target such

as a circuit board. 15 BACKGROUND ART The basic configuratj
convertional viscous nmaterial apPPEC€IFIEATIMNaratus is desrm@@@ mﬂ!‘mww
reference to the schematic illustrations of Fig.29A and Fig. . own

in Fig.29A, this viscous material application 20 apparatus conffi®es a
material supply section 1 for holding a viscous material 5 such as an

adhesi ve or cream SOJyISCOUSIMATERIAS APFPLICATION | ARPARRTTSON 22 for

regul ati ng and suppl ying conpressed air to the material supply section 1,
and the viscous material 5 is pressurized by the conpressed 25 air, and

di scharged froma di scharge port 4a of a discharge section 4. Furthernore
as shown 'fﬁcﬁﬁﬁcgﬁ%lﬁﬂﬁom cases a valve 16 for starting and stopping the
supply of “conpréssed arr nay al so be provided between the nmaterial supply
secti 1 8_August 2002 5 and the discharge section 4. In this ,
apparJtus, in [R8 &ISSSer eV5SPFLAB: & '%eeogqﬁﬁntaltylétcoflﬁe R <ot

material 5 is required to be discharged, the viscous material 5 is
pressuri zaEP$t 6AT 4BBYBPPRresHEr €8¥e RRRYY UPphi FdSEPYM TRE Fridds uFech
regul ati ng section 22 and forced downward, and the

as an adhesive, cream solder or a conductive paste to an

application target such as a circuit board.

16 BACKGROUND ART
The basic configuration of a c¢onventional viscous
material application apparatus is described with reference
to the schematic illustrations of Fig.29A and Fig.29B. As
shown in Fig.29A, this viscous material application
20 apparatus comprises a material supply section 1 for holding
a viscous material 5 such as an adhesive or cream solder,
and a pressure regulating section 22 for regulating and
supplying compressed air to the material supply section 1,
and the viscous material 5 is pressurized by the compressed
25 air, and discharged from a discharge port 4a of a discharge
section 4.
Furthermore as shown in Fig.29B, in some cases a valve
16 for starting and stopping the supply of compressed air

may also be provided between the material supply section 1
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10 valve 16 is then opened and the viscous material 5 discharged fromthe
di scharge port 4a. Then, when application onto the circld tAdgas¥ 222 been
conpleted, the valve 16 is closed. However, in a viscous materi al
application apparatus 15 of the conventional configuration described above,
because the conpressed air supplied fromthe pressure regulating section 22
is apd i edndn thep dischargesceed hodt efi al B cohis meParathe ndbherihe
supply section |, then depending on the characteristics of the viscous

mat eri al &aséheh@0eprepgedetefrmtihedc ompnésded o rtheayw brrafd eudteeir byl t he
viscosity resistance of the viscous material 5 and find it difficult to
reach thesviei Hdguidfed heo dbst ants chiasefear, gecHr i daows mheedischa ges
section 4. Consequently, variations developed in the pressure transni ssion,
and it 25 pessdiLLbaulckoho J8RIA i althx 86cuy abe dissehange quag i thes and

di scharge pressures. Furthernore as shown in Fig.3 response time from

t he point e i LS .0 . to,start, d sc t redet er,m ned
pressure,p%ggﬁggp%gpil\%vﬁéﬁg g%ggkgbgg%{%r@ g ‘%3{;8%%5 afqh%tgl{p% essure
is aqﬁyall% starﬁgd,.als% | engt hens for the sane r.easons, aq? SO a W@iting
peri off deV2tBps fPonifrafiBfifssPERGF a Wsciidfge E55u%i JiHte Tt he’ act ual
start of discharge. In addition, after stopping pressurization residual
pressure FeRaRAsIeAndLE6Mot K 1F TR PPSe sheh as (HeWi scHhrr
material 5 hanging dowmn fromthe di scharge port 4a being forced out near

t he di schappéipatioraocana ddiserdimruid tiheardrbast beear commledtachg Bhéri dge
when the viscous material application apparatus i s next positioned on the
circuit boaitde 16 Furthesevte in the aforenmenti oned conventional apparatus,
in those cases where a device called a multiple nozzle 4c with a plurality
of discharge p@b&évéﬁ;_Syﬁhaa%i%%%hssm%MbtﬂbflQpﬁh&c@@doﬁ(bé%é%aﬂﬁ§ used
for performng a tw di nensional bul k supply of the viscous material, the

20 folg ow,AgpEoN A 1R AT Qéc?nfi&'uf'éwgf'&fl &E%%?EBeHﬂta%fdv%J,S’bé dd essure

transm ssion through to the viscous material 5 does not occur uniformy,

and when o] tiV S 3 appl i t Ci [ (o] t hen as
shown in ﬁ?%.ggﬁﬁﬁﬁﬁgfﬁg.égé,%%ﬁgidggptﬁggPrgﬁgﬁiF?§§SEF§S§%%€§§%t%$§n1the
conpressed ajr differed depending on the pasiftjon of the dischar port 4d,
S Var | at | SRCHLOBI God Pn e (LR GEoRuAT | ) deHeitRy BACERESA Sthar ge
position. The present invention ains to resolve the_above problenms, with an
obj ect of CRRBILAEAgLA EHhscaat aritad | BPPRLY BeAb#0Bt l200hen LRperdtion
appar atus capabl e of inproving di scharge accuracy and increasing efficiency
by carryiog otltet hsharasmristiensmifssitdve f gisdibsehamngtagishe ¥i scths
material efficiently, and inproving the responsiveness. 10 DI SCLOSURE OF
THE I20VENgTr€bshpneoraer tthe acbimereskhe abbve mby edtte affesteds bat ethal
application apparatus of the present invention conprises: a nmain body

having a piessyitzedeshanbareWdifct ONMESESuS hn@tghisD 8 dinschainge peort and
stores a viscous 15 material; and a viscous material supply device for

transferringri BRIVI SCOUS S8 etin@dl HNPERi PF eSFUrend 04l Be spresSid iHLtye
chanber, wherein a discharge pressure regul ating device for regulating the

di schar ge ssyre qf- t Vi s ri pncreasin ﬁgﬁgng t he
20 capaci?§£gf E e gﬁ%sgﬁy?zé%ﬂgﬁgﬁg%g m%%ﬁpgﬂg vﬁécousg%a.%gfg% i'nsi de the
pressurized _chamber i rressuyized, and di scharged is provided either inside
Phe” presslPFoREt CRaNEEMAIC AL 11 EHB SPSuiS ot eRaber LORec 68 it t o t he
present invention, because the 25 viscous naterial stored in_the
presstit | ZBAS chabeF1FeL i sdtitar gOPtRiTh aDdPBANar gROPHERERr e FLIENAER by
the di scharge pressure regul ating device provided either inside the
pressuri zedagharbes endfdchabarde pressurezed chanber, the air pressure is
transmtted efficiently and unifornmy 4

Furthermore as shown in Fig.30, the response time from

the point where a signal is output to start discharge at a

predetermined pressure, to the point where discharge at
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8 August 2002 5 to the viscous material, and so the responsiveness fromthe
start of pressurization to the start of discharge inpro®Pugnst 228078t abl e
di scharge quantity of the viscous nmaterial is discharged al nost

i nst ant aneously. Then, follow ng conpletion of the discharge, because no
residual pressure 10 remains within the pressurized chanber, the problem
seen i comyenpresglrappar attuahher 6 teEé od, sl nhtegtAenpad@s dovh from
t he di scharge port and then adheres to the application target during the
next applsam¢i oneassnpr eventedsoBeeause itthagef freotiodf dawrlomis y frewnst ance
are 15 mnimal even with highly viscous materials, inproved discharge
accuracy angnhimcseased f f iaci ensyhargeacdt £ved sigymesls abl thpesa@fual scous
mat eri al application, enabling for exanple, a uniformdischarge even in the
case of sgreep prdntipgswharged Printing RRLHe iloh,apphEedral g gSig ai ght
20 line. The discharge pressure regul ating device nmay suitably conprise a
pouch posj}j . L NSl t urj b i nc Si 0

decr easi n%£%%$§$ﬁ%$§%§§a0|%@P(?‘E%?eoégggsrlgggh f%%‘;?rﬁl?’akeg%? eé; au(gs r|lenlig of
gas, agnd an ajr supply 25 section for regulating the. pressure inside the
pouch'by %¥??L?m§uggF§?n§u gsﬁﬁx G H?%gﬂgﬁgWﬁgeﬁéglfPO%QHﬂ%ﬁﬁné:Wnand as
t he shape of the pouch transfornms with the intake or exhausting of gas from
the air shbphy St i HedHRFdhe BEssdd zBgi8FanbercetheChpa®dy othe he
pressurized 5 8 August 2002 5 chanber is increased or decreased, enabling
t he di schatgehpressuperto dHz ecardl yadhgpusred.ten the s chseuit heoedwder the
air pouch is positioned to the discharge port inside the pressurized
chanber, theasim§l er bheddef f ertencethel |vibecdet waehetrhealaiappl Bsstuien used
for discharge and the actual 10 discharge pressure, and the nore the

responsi vgpgssatssi MPr A¥RE. pdbet dbsehasgerpeessyeei tepghatiing devi ce may
al so be constructed froman actuator such as an air cylinder and a voice

coi | qptor, ang,a-diaphragm whi chhransfgrdmdiiaronky t hecdhfd ense, pf the

actuator and increases or decreases the capacity inside the pressurized

chamber . ggﬁ%hgé%eg ?igi (tsihio%edecsaisreasblvshélpe egfpégy,i ecgggil%ﬁr aat 'If?\gltgj{bdlf@' ch a

pressuri ze sCharge pressure regulatin evice an Schar ge
port are shared across.,a 20 pluralijty fUAJn arly aligned viscous naterial
Suppl y deUPEES (Ft Ao i BLHAR J&THT S3s e DI 1dRe BPECEU4 R i
di scharge positions along the alignnment direction of the viscous nateri al
suppl y detieessberag inedilGatEd i3nd EidgPtBbat'dR. VAESorfithgPe Bl P FsN25
configuration, in screen printing such as that described above, the
di schar geaotwa kiigiensivinedous:ld i supmy pagt ehies vdgicoiued madte s f orthy and
wi th a high degree of accuracy, regardl ess of the discharge position. 6
20 following ©problems also arose. In highly viscous
materials, the pressure transmission through to the viscous
material 5 does not occur uniformly, and when a conductive
paste 31 was applied to a circuit board 32, then as shown
in Fig.32A and Fig.32B, because the transmitted pressure
25 from the compressed air differed depending on the position
of the discharge port 4d, a variation developed 1in the
discharge quantity depending on the discharge position.

The present invention aims to resolve the above

problems, with an object of providing a viscous material

3



8 August 2002 5 Another suitable configuration uses a plurality of

di scharge pressure regul ating devices, wth the di scharg% H@é%'&lr%o% t he
viscous material at a discharge position being regul ated as desired, and
this configuration enables |ocalized pressure regulation to be perforned
with ease. 10 Furthernore, by attaching_a pair of inclined plates which
appr oach drRlhfdEher i@R?%RWWN%rdCGP?géﬁ(NPEO BOPRO¥LAEs ALIERATIRner
section of the pressurized chanber, and using the opening between the

bot t om edgesundcy hesed plistesasimg diefdhiarigaqyor by t heseyingl i et ptle es
function as a 15 substitute for a squeegee in the aforenentioned screen
printing, passsenablkeanBaikisibhnEaf &ischeeniopenhag wilsidousr indtengigphste to
be appropriately perfornmed by discharge pressure regulation, and so highly

accurate @ffﬂ&i@gt1§,p9§§ibhg;oaﬂﬂgaﬂhén@égysﬁgmpehasgrinting quality is 20
achi eved. According to a configuration not restricted to supply by pressure

transfer using the viscous material supply device used for transferring the
vi scous material under pressure in the aforenentioned configuration, by

form 2 i d o] r easy exchange, and enabling a

cartr dge§¥$$$%§@§?t§9a¥%%s£§%§ﬁﬁ%§§riaI to be accommpdated within the main
body, the viscous material is stored in the pressurized chanber, the
pressuri zi ng dE@iC%r@%¥ SE%pI@??@Fve the above object, a viscous

material application apparatus of the present invention

comprises: a main body having a pressurized chamber which

connects through to a discharge port and stores a viscous

15 material; and a viscous material supply device for

transferring the viscous material under pressure to the

pressurized chamber, wherein a discharge pressure

regulating device for regulating the discharge pressure of

the viscous material by increasing or decreasing the

20 capacity of the pressurized chamber when the viscous

material inside the pressurized chamber is pressurized and

discharged is provided either inside the ©pressurized
chamber or facing the pressurized chamber.

According to the present invention, because the

25 viscous material stored in the pressurized chamber is

discharged with a discharge pressure regulated by the

discharge pressure regulating device provided either inside

the pressurized chamber or facing the pressurized chamber,

the air pressure is transmitted efficiently and uniformly

4



7 8 August 2002 5 the viscous material becones unnecessary, and sggply of
the viscous material is sinplified. Furthernore in anot HrRugRstRQ0
configuration, a soft elastic material is inserted between the

af orenenti oned inclined plates and the | ower side surfaces of the 10
pressuri zed chanmber. In such a configuration, when the inclined plates are
pressed ohPothfeVierelf, MpheTiAdli ABE [Cattd® fUIRSPUBISITNF Sh F1RIF ovedrent i n
t he adhesion with the screen. Accordingly, the problem of the viscous

mat eri al seaptngfoprebeundeating tacltheed bolrdt exf ahicsalmraeriveprawes, 15 t he
viscous material is supplied into the pressurized chanber or when the

Vi scous naheér balsuintsdldes t Hesphesgar iqpedtdhgnbef theprndssuuiszathtsrial
prevented. However, in order to further inprove the adhesion, the inclined
pl ates need tQibendegedhenpfose | NEseASCahEGRELTF] eXi omheSUChed ENGE DYeqi ng 20
causes the capacity of the pressurized chanber to increase and the anount
of suppli i ial 4tqQ . as i a : i in the
Suppl y 1 SEmELEEEUR, T SAET o1 ke e e Ml ARl DR

i ' ft elasti ial b he inclined 25 pl d th
N R o I e e R

pressuri zed chanber is kept small while still ensuring flexion of the

i ncli ned PPAYRRTIGRALt FPRANIANHS rof "PRESYI SRBuT IFMS alPaFerkept Rpds

m nimum The soft elastic material could also be 8 8 August 2002 5

const r uct @@wal ofigem hethacldifedha1aa ePOrdnd amgly bBeBonaeResdSatt@hethRiges of
the two plates, or alternatively separate pieces of soft elastic naterial
are al so apséitatdiat t Hmmoges dirtihg i nthe nediepitat esppWhentliange ahwmunts
of viscous material are perm ssible, the soft elastic nmaterial 10 need not

be fornedpaéosgtéie | Bebhtied phat eFfeaftd afsafilsdmriiay atesidddhde drsert ed
only at the tips of the inclined plates. In another suitable configuration,

in thg cagenyhgre bokhowing hen{ihiyngvetchble Presswii-aed chambesvaith a
15 viscous material using the aforenentioned viscous nmaterial supply device

the SqulMiQEﬁ§§8ée'égc&gg%Qﬁ %ﬁausiH@%é%éé% efficiency are achieved

across all types of viscous material application, enabling

for example, a uniform discharge even in the case of screen

printing where a printing paste is applied along a straight
20 line.

The discharge pressure regulating device may suitably
comprise a pouch positioned inside the pressurized chamber
for increasing or decreasing internal capacity thereof
through the intake or exhausting of gas, and an air supply

25 section for regulating the pressure inside the pouch by
either supplying gas to, or discharging gas from the pouch,
and as the shape of the pouch transforms with the intake or
exhausting of gas from the air supply section and the

pressurized chamber, the capacity of the pressurized

5



supply device is cut, but even though the supply pressure has been cut the
viscous material within the pressurized chanber still ret S4EasE d’gqﬁ?ee of
pressure, a pouch which 20 functions as a discharge pressure regul ating
devi ce absorbs this residual supply pressure remaining in the pressurized
chanmber, causing a reduction in the pressure inside the pressurized
chanbdr . PR ndiSy, Inteeasad doal daesamsd wi el ine phes UrFRaF Thanber
is renoved, and the 25 discharge pressure is controlled using the

af or enentpoaesupeuth. beuredsirwradijnatadot hen sthiabreseonftihgurakdsar by
providing a pressure detecting nenber at an internal edge of the

pressuri zeide charbesowth bébsweers itthe e ssdr e hehatbech&rge 8 pAugusin20H2 5 and
the viscous material supply device, then as the viscous material is
supplied tRetpheepsassredzedanbarhetnby siag 1¢irs ¢ous diE et cess uply wevi ce,
the pressure detecting nmenber detects when the pressurized chanber is ful

of the viseoyseataLi aliy #&e@éﬁr@erd%c?. Jsarag%eﬁsragi b3kl & HeoNfdgyati on,

in those cases where duri pressuri zati on of the pressurized chanmber by
t he djschar ressure requl ating, deyi ce, the g ecie [ essur t pressure
det ec qsnggh"gﬁ%%g%oé%r%%?@?ee’acﬁ% p(r%é(?et BPkene E%r e%%%ﬁg?gééﬁ%lrﬁ%%%en ®is
made that the 15 anount of viscous material is insufficient, and the
vi scous nbfRFPEPIsupply device is used to supply the viscous material to
repl eni sh the viscous material within the Eressurizeq chanber. In anot her
sui t abl e confi B¢ atiigehagge ReMFeedegolehanberdswgovedy whillse be
pressuri zed by the discharge pressure regul ati ng device, and the pressure
of the dischatgecpedssurr peguciuatpmeice &3 argaliat ey liasked @and a
pressure of the pressurized chanber detected with the
voice coil motor, and a diaphragm which transforms under
15 the influence of the actuator and increases or decreases
the capacity inside the pressurized chamber.
Furthermore, it 1is desirable to employ a configuration
in which a pressurized chamber, a discharge pressure
regulating device and a discharge port are shared across a
20 plurality of linearly aligned viscous material supply
devices, with the discharge pressure of the viscous
material at discharge ©positions along the alignment
direction of the viscous material supply devices being
regulated in a single batch. According to this
25 configuration, in screen printing such as that described
above, the discharge of a highly viscous printing paste is

carried out uniformly and with a high degree of accuracy,

regardless of the discharge position.



pressure detecting nenber. 25 Furthernore in another suitable
configuration, a rotatable shaft is provided in the pre§%d¥?i%ﬂtc%%ﬁ%er,
and the viscous naterial is nobilized by rotating the shaft. Furthernore in
anot her suitable configuration, the viscous material is recovered into the
pressuri zed chanber 10 8 August 2002 5 by setting the pressure of the
pressiri zed chdppehefo sk ¢ vEP R IRN t KSSH séhaPgerpték¥uret

regul ating device foll owi ng conpletion of discharge, and lifting the
pressuri zétischanper pusisseineoviaguiaeichadesides, a woth zaheal ddselergon. 10
Mor eover in another suitable configuration, the tenperature of the viscous
mat eri al psestabel iofedthy exchaug ngatdeial r aitnsa deligehairiyepopedi t Bith EF
DESCRI PTI ON OF THE DRAWNGS 15 Fig.1 is a longitudinal cross-sectional view

showi ng ap¥ig§owegimberkala A d LAdd ONaARPRRALUT AGGRIHATE drP éndbhIsd
enbodi nent of the present invention; Fig.2A and Fig. 2B show experi nental

data_accordlng}0at Dee3aE.cR0di JERLy WHCEE FLO:BANLY 8:0hR08NOW ng the

20 responsiveness o rge pressure, I's a graph show ng
the efficiency_of the discharge essure through a conpari.son with a
convell i onal - apRarAEERSERT o By e PRERBAGR, (7l RAFZo tee Thbar Ponal DI ESY
showi ng a second enbodi nent of the present invention; 25 Fig.4 is a

| ongi t udi WAFCRr BBrSEER SRS ANUNLhoR ng FOVRFRIde BEESTEM dt° tHREDr esent
i nvention; Fig.5A and Fig.5B show a fourth enbodi nent of the present

i nvent i onsidagr efFitfesAdwen 3eohioni efy, thad PriegssBiizeda diambas evend1l 8
August 2002 5 Fig.6A to Fig.6E are reference diagrans for the sane
enbodi nrentsidesthiebiopgna nor degseedrortiappbyt hgmaedpest iofg these plates
as a discharge port, these inclined plates function as a
15 substitute for a squeegee 1in the aforementioned screen
printing, and enable the filling of a screen opening with
printing paste to be appropriately performed by discharge
pressure regulation, and so highly accurate printing is
possible, and an improvement in printing quality is
20 achieved.

According to a configuration not restricted to supply
by pressure transfer using the viscous material supply
device used for transferring the viscous material under
pressure 1in the aforementioned configuration, by forming

25 the main body to allow for easy exchange, and enabling a
cartridge filled with a viscous material to be accommodated

within the main body, the viscous material is stored in the

pressurized chamber, the pressurizing device for supplying



paste (vi
Fi g. 6E;
di scharg
showi ng
showi n
experi
with ac

conventi

a 20 nodi fi ed EMatheemotret Ha same lexboshiireab] e Ficgnlf@4uanad ibing. |0Bssfiow a

iscous material) by screen printing in a sequence fron1F|g 6A to
Q®%ons in
e pressure with a conventional exanple, where Fig.7A is a graph

Fig. 7A and Fig. 7B show experi nental data conparl%gAE@“%%r

data according to the sane enbodi nent, and Fig.7B is a graph

data according to a conventi onal exanple Fi g. 8A and Fi g. 8B show
nERe Haﬁaoeénﬁlaﬁﬁﬁaatlh@ef@m@és wﬁﬁ%ﬁ@sréhofa%esw%ha%eﬂb? essure
onventional exanple, where Fig.8A is a graph showi ng data according
to the sambseabodinabariadndsFegmBBifsed. graph showi ng data according to a
onal exanple; Fig.9 is a longitudinal cross-sectional view show ng

fifth embodi ment of the present invention, where Fig.l|OA is a |ongitudinal
cross seckigBakcVifite s Fiis | B destrOr BpRweBaW tHed SfSEbRegei Pregsure

di stribution for the sanme enbodinent 25 Fig.I| A and Fig.lIB show a sixth

enbodi ne
per spect

showi
Augusﬂgz
present

is alon
follow n

15

20

25

nt @45 hbg p%ﬁ%%@% | yent |l “@ &rFi @i hbA 5%ﬁ%§%%%g“%f‘3the

ive V|ew15h mnng t he essenti al enents,

a dlschar ssure distributi n for_ t nbodi
oBEe%SEFb gﬁﬁ“
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| etion of discharge of a viscous material, and Fig.|2B

g the CO”E

plates flex causing an improvement in the adhesion with the
screen, Accordingly, the problem of the viscous material
seeping out between the inclined plates and the screen when
the viscous material is supplied into the pressurized
chamber or when the viscous material inside the pressurized
chamber 1is pressurized is prevented. However, in order to
further improve the adhesion, the inclined plates need to
be lengthened to increase their flexion. Such lengthening
causes the capacity of the pressurized chamber to increase
and the amount of supplied viscous material to increase,
which leads to an increase in the supply time and an
increase in the weight of the application wunit. By
inserting a soft elastic material between the inclined
plates and the lower side surfaces of the pressurized
chamber, the capacity of the pressurized chamber is kept
small while still ensuring flexion of the inclined plates,
and the volume of the viscous material 1is kept to a

minimum. The soft elastic material could also be

8

is a graph
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| 2A



10 is a longitudinal cross-sectional view show ng the state where the

di scharge pressure has been regul ated foll ow ng conpl eti%rﬁ‘éﬁuﬂf—s%q’l%ge:
Fig. 13 is a longitudinal cross-sectional view describing the essenti al

el ements of a seventh enbodi ment 15 of the present invention; Fig.l4A and
Fi g.14B show an ei ght h_enbodi nent of the present invention, where Fig. | 4A
is a |DngFenarrartedodssedt fhralingiléwedamd atieg | 484 3y thansorpreete
cross-sectional view, 20 Fig.I5A is a perspective view show ng an

i nt egr at edtt yhe swigeswel aft tbendtwsr iplatand Birg.dl3RBimsatd yeEnspeepavatei ew
showi ng a divided type soft elastic material; Fig.|6A and Fig.| 6B are
graphs shpweogst b respvaklakthiesimiidr jHesauvee fIrsyn insedeed presshki zed
chanber by an 25 air pouch; Fig.l|7A, Fig.17B, Fig.17C and Fig.| 7D are

crosssectbggak VbEWsti oW ) MAdd Oyl aief.es OfyndR alhrBeUChmofthes! &fs an
expl anatory di agram showing a slit for renoving air; 1 8 August 2002 5

Fig. 19 '§i§§o§§%§€é&9é¥ 95%9. %%ﬁ@%@bﬂ%,prt%%%@eéﬂéﬂw HRODE] 41 Nsi de
a pressurized chanber; Fig. s a graph show ng the pressure inside a
presspyfi zed chamber, when_an .initial suppl. nd an itional ,supply_are
Corr i ofeetr ok st Epahay Mg | KPP Mela sl aSited norae” F HYEELr sed
chanber during printing; Fig.22 is an explanatory di agram show ng, pressure
det ect i ng"#ERbERL ﬁ@P@ja Bepressgtede @rdaflertheri tgEB R A i Jgr."?g@%‘iie

di agrans showi ng the flow of a 15 viscous material; Fig.24A and Fig.24B
show an eraapke-in which a shaft is positioned inside a pressurized
chanber, where Fig.24A is a longitudinal cross-sectional view, and Fig.24B
is aleft sidelwi emotderFigulbabke acgndpbushowong virscobet ycasar iwatensm of a

following the filling of the pressurized chamber with a

15 viscous material using the aforementioned viscous material

supply device the supply pressure of the viscous material

supply device is cut, but even though the supply pressure

has been cut the viscous material within the pressurized

chamber still retains a degree of pressure, a pouch which

20 functions as a discharge pressure regulating device absorbs

this residual supply pressure remaining in the pressurized

chamber, causing a reduction in the pressure inside the

pressurized chamber. Accordingly, the residual pressure

within the pressurized chamber is removed, and the

25 discharge pressure is controlled using the aforementioned
pouch.

Furthermore, in another suitable configuration, by

providing a pressure detecting member at an internal edge

of the pressurized chamber or between the pressure chamber

9



viscous material; Fig.26A and Fig.26B are diagrans showi ng flow vel ocity
distributions for a viscous material; Fig.27A to Fig. 278 A h?0s
showi ng an operation 25 for recovering a viscous nmaterial fromon top of a
screen; Fig.28A to Fig.28C are diagrans describing a nethod of rapidly
returning a viscous material to roomtenperature, where Fig.28A is a

| ongi tludi aa¢ Ehes¥iseeuFoRateviak, sap®lm gerdBeandEy. aBERe eviFephs; 14
8 August 2002 5 Fig.29A and Fig.29B are schematic perspective views show ng
two typesmatecbalvenis osalppliiscbusonatiee i glregmplnicad ochapparat by; Hig. 30 is
a graph show ng data for the responsiveness of the discharge pressure for

the sanme ¢os¥enti onate0aExXaswhply Fi gevdl Ae ANdLirt 9. St &k &l £ SCher@dt tng
perspective views showing two types of nultiple nozzles of other

conventi opghy,g¥ 2Rk 88t sFidhed2A N D, Fi 85 3B, & cHEABBE $8OWIG i afor the
15 di scharge pressure fromthe nultiple nozzles of the sane conventi onal

exanpl es, p. j ith the nmeasurenent points of Fig.3l A and Fig. 3B
respectiv%¥§%6§%dﬁggéggéf?s a diagram of a nodified enbodi mrent of the

resent inventjion,, showi ng an exa e where joints are.20 positioned at the
Pt T T ont FarERePErray IR ¢ RMR e Do LB, R R N0 THE

| NVENTION As follows is a descrjption of a viscous material 25 application
appar at ustBeesr §a86§ St et SerdbE MENPreFSEREZPEESBNCE MEntRERSSW 1 Fed
reference to Fig.l through Fig.28, and Fig.33. A viscous nmateri al

appl i cat i ohambpar d&tyusthecatidiahpnde aptriepstrentriwetinho@evilgeri gthhe
conprises a material 15 8 August 2002 5 supply section 1, an air supply
section 2deaadtad appisate omtunpredsubechddosasimy mriemdeady doést heot
apparatus. The material supply section 1 contains a viscous material 5 such

as an adhesh¥r angrereanrmehdar pseesadel, NS dedyndd Ndemahapach sterage
tank | b, and under 10 the effect of conpressed air used for materi al
suppl ¥ @smount of viscous material is insufficient, and the viscous
material supply device 1is wused to supply the viscous
material to replenish the viscous material within the
pressurized chamber.
In another suitable configuration, the pressurized
20 chamber 1is moved while pressurized by the discharge
pressure regulating device, and the pressure of the
discharge pressure regulating device is regulated based on
a pressure of the pressurized chamber detected with the
pressure detecting member.
25 Furthermore in another suitable configuration, a
rotatable shaft is provided in the pressurized chamber, and
the viscous material is mobilized by rotating the shaft.

Furthermore in another suitable configuration, the

viscous material is recovered into the pressurized chamber

10



pl unger | a operates and pressurizes the viscous material 5, and transfers
the viscous material under pressure so that the inside of AEhERHRI02
(pressurized chanber) 3c of the application unit 3 is always full. 15 The
application unit 3 and the material supply section 1 are connected by a
joint 6, and by positioning a through aperture 6a provided in the joint 6
so tha&t thE tIRGUGHW apbft B It fcdrfifecPEeRPE1edi sl et &P ad
supply passage 3d provided horizontally in the side of the 20

af or ement hegatiivhanpeesSeret heyvi sheousdhstiaied Soressuppl i eeubatimgi nsi de
of the application unit 3. A discharge nozzle 4b extends from a discharge
section 4datitse flaallicomnef ddiep bppl deabifordiydiarde,l nagantridgsting hehai r
supply section 2 is positioned at the top of the 25 application unit 3, and
conpr essegraksufi 08ut hichaaldersupRhy18eCtidifing Weheh hasaheen adphustged to a
predeterm ned pressure for use in material supply, is transferred into an

air pouch : i .entire upper portion of the inside of the
chanber 3%§Pf%8ﬁﬁgyf??§%égl @dinent, this 16 8 August 2002 5 air pouch 3b

and t af orenenti oned ai,r supply,section 2 ke u he di.scharge pressure
regul B ng deviRESREE houdh” cBRBrBEEcd ST usGA™ACERPE LaRbodi TRt . an
inert gas such as nitro enﬁgas could al so be used as the gas phase. The air

pouch 3b FE™PBFABYTLEr ofifa HBEchVeRsPEd vEeSSIrifd mdde oitd edr R resin
mat erial such as a urethane el astoner, polyethylene or nylon or the I|ike,
with a théskhesging Dhe3antt dnbhdefan axanpPechFurthernore, on

consi deration of the conposition of the viscous material 5, the use of a
solvent resistant material for the air pouch 15 is al so desirable.
Preferred thickness for the air pouch is in the range of 0.3mmto 0.5mm |If
t he t hi ckBrsErOobESORIBTIOROOENTBh DRAWYRGEY thin, then there is a danger of

the pouch rupturing. In particular, the air pouch 3b needs to
15 Fig.l is a longitudinal cross-sectional view showing a
viscous material application apparatus according to a first
embodiment of the present invention;
Fig.2A and Fig.2B show experimental data according to
the same embodiment, where Fig.2A is a graph showing the
20 responsiveness of the discharge pressure, and Fig.2B is a
graph showing the efficiency of the discharge pressure
through a comparison with a conventional apparatus;
Fig.3 is a longitudinal cross-sectional view showing a
second embodiment of the present invention;
25 Fig.4 is a longitudinal cross-sectional view showing a
third embodiment of the present invention;
Fig.5A and Fig.5B show a fourth embodiment of the

present invention, where Fig.5A is a front view, and Fig.5B

is a side view;
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be pressurized when the viscous material 5 is supplied into 20 the chanber
3c, in order to absorb residual supply pressure renainin% Apgesk 208éber

3c, and there is a possibility of the air pouch 3b rupturing at this tine.
Furthernore, if the thickness of the air pouch 3b is overly thick then
there is a danger of deterjoration in the responsiveness of 25 the

expansi on and Edft PActicont - ¢he2pBudie ferENafer fbR @r a18s t KeTaitheotRMe 3b
expands or contracts acconpanying the inflow of conpressed air fromthe air
suppl y seembodipent,t lesmniliow of comeressedoi rapplyherg aier Bupptingecti on
2, the capacity of the chanber 3c inside 17 8 August 2002 5 the

appl i cat i pastai t(v3 seichizermatesr eabesber sareretasesintitngr dnngl ysedqlienyé scous
material 5 inside the chanber 3c is pushed out or sucked up under a
predeter mepgfl PLgSBHr €o FugtBernore, by shortening the distance fromthe
air pouch 3b to the discharge port 4a to approximately |I0mmfor 10 exanple,
t he responsive SohS 1pr 29 N r ho Ln of
Fig.2A, there ?gahghmaéﬁ?ngﬂﬁg?P%dE%%§ﬁ1Fﬁggggpﬁ?%gﬁscﬁgFée %s %%%@ on
until,actual.. rizatiaon ogcur n here is.no residual pressure at

t he cgﬁplggf6%E§§§ isé%arﬁgééhﬁ ‘%er %%%?grgevgéng fhatgg%%g%?éé %?ge
pressure reached th redeterom ned pressure transferyed fromthe air supply
section 26§PWH'ﬁ'OW§e§8 6F§‘§gtdﬁﬁs£ ﬁE?PﬁeF We §ﬁﬁ§”ﬁgﬁﬁbrF°mhen
the discharge is turned off, the pressure inside the chanber 3c follow ng
conpl et i ohhef fame 2emppeivantzatdish Fapl dBalipse | FetRht shewdsy data val ue
close to zero, enabling the discharge to be stopped. In addition, in the
first enbadcoedingbecaaseonhientdishahcexbmpheen the air pouch 3b and the

di scharge port 4a at the tip of the discharge nozzle 4b is small, the air
pressure 25 of rijespoaptefiegd 88 Ishowpplxkped imerited adat PpotsrhpBbidd orhé he ai r
supply section 2, and the discharge pressure of the viscous materi al

di scheg gedebponsibendkschange pehle 4a @Aln2RRYOXi Peidirgualyiand this
fact is confirmed by conparative experinents conducted with a conventiona

18 8 AuguftenPPn312BRANBLYS, A My Idhthe ar 3phf iR dfcdhis
according to the same embodiment, and Fig.8B 1is a graph
showing data according to a conventional example;

Fig.9 is a longitudinal cross-sectional view showing a

20 modified example of the same embodiment;

Fig.1l0A and Fig.1l0B show a fifth embodiment of the
present invention, where Fig.l0A is a longitudinal cross-
sectional view, and Fig.1l0B is a graph showing a discharge
pressure distribution for the same embodiment;

25 Fig.11A and Fig.l1l1B show a sixth embodiment of the
present invention, where Fig.l1llA is a schematic perspective
view showing the essential elements, and Fig.l1l1lB is a graph
showing a discharge pressure distribution for the same

embodiment;
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manner, in the first enbodinment, the efficiency of pressure transmssion is
i mproved by a di scharge pressure regul ating function whigrAegust z2@02 he
expansi on and contraction action of the air pouch 3b associated with the
supply and 10 exhaust actions of the air supply section 2, and the effects
on the flow characteristics of the viscous material 5 stored in the chanber
3c ar & reducedFighé2bxpndsEigeilkdn agle diegxiamss ghsiwinsedthometien redl i zed
by either releasing the air inside the air pouch 3b into the atnosphere, or
by 15 suctheni pgeséetai invehtidocousing tboha sfconthendmodi nemé shofivhin
Fig.3, an air cylinder 7 which is connected to the air supply section 2 and
a di aphr agRbdliMBheB, | s wiRSE | bpdgbebaw are used liongtiead gkt hecross-

af orenenti oned di scharge pressure regulating 20 air pouch 3b. A piston 7a

IS provi dgﬁ)ﬁ’}cgﬁﬁﬁgs@i'éw%ﬁg{*ﬁq{g 7thé‘”9t89gpriﬁﬁ1%‘a‘ia%§rlg{ R IdIE Y TeissPPly

section 2 een adjusted to a predeterm ne I pressure iIs

supplied fromap.air port. 3a, and cordingly the pistgn 7a es and
donn caus RS AP Rr Rl (TP e S aphyAGIPYS 25 Rriadned b tHe bER  om
end of,. the piston. Thia,de ormation of the diaghragqa?b,caus S an_increase
or a thcrifsé i ACPALTRAPERTt yCHIRT RETHE W anBeFV3cS NP MR B by NEpp? YA TR
pressure to, or releasing pressure fromthe viscous material 5. In 19 8
August 2082eBeaddict i ShSERRIIR BECEEELShdVHF | ReERe rEidyeE e hEoHl apir@gm 7b

may al so utilize a bellows or the like.
completion of discharge;

Fig.13 is a longitudinal cross-sectional view
describing the essential elements of a seventh embodiment

15 of the present invention;

Fig.14A and Fig.14B show an eighth embodiment of the
present invention, where Fig.14A is a longitudinal cross-
sectional view, and Fig.14B is a transverse cross-sectional
view;

20 Fig.15A is a perspective view showing an integrated
type soft elastic material, and Fig.l15B is a perspective
view showing a divided type soft elastic material;

Fig.16A and Fig.l16B are graphs showing the removal of
residual pressure from inside a pressurized chamber by an

25 air pouch;

Fig.1l7A, Fig.l17B, Fig.l1l7C and Fig.1l7D are cross-
sectional views showing various states of an air pouch;

Fig.18 is an explanatory diagram showing a slit for

removing air;
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According to a third enbodi nrent shown in Fig.4, an electric notor_8 known
as a voice coil notor (VCM is used for driving the afor%n@ﬂ??%ﬁe%oﬁgston
7a to achieve 10 regul ation of the discharge pressure. In the third

enbodi nent, the nmechani smwherein the deformation of the diaphragm7b is
used for increasing or decreasing the capacity inside the chanber 3c is the
same a5 t hat oFlQhg9seé%nda%nb%ﬁPh%%%FOQYth%h@%r%W USRS SPERSTRESdri ve,
15 even faster responses is realized. The operating distance (the stroke)
of the vodetecbihgnweobe8 issadehar peoasnsliked bhambeachi ng a pressure
sensor 19 to the chanber 3c or near the tip of the piston 7a and then
conmparing the degepdediyal ve yrapha skdwimbuether préesnnti vehyidde a

resi stance 20 value (the resistive force) generated during operation is

read frompt-B8sdriyes ofcHdubasdi cnhefai | AWt orndtand cofyspt@d beda pagssure,
and this pressure value then used for control. In either case, in order to

ensure efghg%gggnahngﬁgbg&gaggdcgggggaegggansnission of the pressure, the

25 di stance between ive source and the diaphragm 7b of the discharge
pressyre regul ting device_and_t he di charge Qort 4a needs to be.reduced as
g}gA } @ in a

far a$ possi bl outth BnbBErRENt “RA%WAT | nTRF gsPBAS AN 58T e Sn

appar atus whi ch regul ates the di scharge pressure using a 20 8 August 2002
5 di schar BESprPBEsare FRAUPSEI AYTdBYi BE18FAPPar to the air pouch shown in

the first enbodi ment, although a feature of
Fig.22 1is an explanatory diagram showing pressure

detecting member inside a pressurized chamber;
Fig.23A and Fig.23B are diagrams showing the flow of a
15 viscous material;
Fig.24A and Fig.24B show an example in which a shaft
is positioned inside a pressurized chamber, where Fig.Z24A
is a longitudinal cross-sectional view, and Fig.24B is a
left side view;
20 Fig.25 is a graph showing viscosity variation of a
viscous material;
Fig.26A and Fig.26B are diagrams showing flow velocity
distributions for a viscous material;
Fig.27A to Fig.27E are diagrams showing an operation
25 for recovering a viscous material from on top of a screen;
Fig.28A to Fig.28C are diagrams describing a method of
rapidly returning a viscous material to room temperature,
where Fig.28A 1is a longitudinal cross-sectional view, and

Fig.28B and Fig.28C are graphs;
14



this enbodinent is that by providing a plurality of material suppl
sections 1, and sharing a chanber Ila and a tube shaped %i#“ﬁ)‘bﬁgt‘?q%), t he
di scharge pressure within a 10 predeterm ned capacity is regulated in a
single batch by the single discharge pressure regul ati ng devi ce.
Specifically, as shown in Fig.6A-Fig.6E in order to nount an electrical
conporfent, in BigreBRi mhpparatds saeh &ShemstdifogPapirardiNemedgwph
system (screen system) for 15 printing a viscous material (printing paste)
31 onto ashawingat ttevan 38ypksa cof cuicorbmartd B a sdaeegee IMatsrimskd for
filling an opening 35 in a screen 34 positioned on the circuit board 32

w th the ypptogstiehespphrdtusbut in the present enbodinent, instead of the
squeegee 37, a thin 20 blade (inclined plate) 12 described below is used

under the operpf§0800f st he AfQNeeRb) PRgdqdt §CHaRIe HY ess4ben s Bakh &84 g
device. In other words, a viscous material application apparatus according

to the foyeth 0qj. t.is u e j.nt ad of a s it ng
machi ne. gg Aggg?d?inlg%}g t(%e %ﬁ%%bog{)%enfcggi n St%nmee pr%f?‘?‘%éﬂg rg%l)i wher e
the vjscous material 31 is used to fill the opening 35 in the screen 34, by
i ncr easi ng*3MPu8Ereasi ng the capacity of the chanber Ila by utilizing the
gas intake and_exhausting actions_associated with the air pouch 1lb 21 8
August 2002 5 poSi 81dnetihl §/F-£RE RTYnishemfitricct PERSBECEABS Bl E7Y 2l

supply sections 1 and the discharge pressure regul ating
showing two types of multiple nozzles of other conventional

examples;
Fig.32A and Fig.32B are graphs showing data for the
16 discharge pressure from the multiple nozzles of the same
conventional examples, corresponding with the measurement
points of Fig.31A and Fig.31B respectively; and
Fig.33 is a diagram of a modified embodiment of the
present invention, showing an example where Jjoints are
20 positioned at the left and right sides of an application

unit.

BEST MODE FOR CARRYING OUT THE INVENTION
As follows 1is a description of a viscous material
25 application apparatus according to an embodiment of the
present invention, with reference to Fig.l through Fig.28,
and Fig.33.
A viscous material application apparatus according to

a first embodiment shown in Fig.l comprises a material

15



device (air supply section) 2 positioned in a single |location at one_end of
t he apparatus, highly accurate di scharge pressure adjustﬂnﬁ?guﬁFezgggforned
for 10 maintaining the filling pressure of the viscous material 31 entering
t he opening 35 at a suitable value, enabling an inprovenent in the printing
quality. One exanple of this viscous material application apparatus has a

| engt P of SEPBMH &EELERE vilscold? neddFi aFuUBRlYs SE6HE@N n rat 414l 38
supply sections 1, with one positioned centrally and the others positioned
with a 85anrdépakarhonundtt hed | efhicind fhemsi ght, medspedtddsel yof Thehei scous
material 31 is transferred under pressure froma through aperture 9a with
di anet er appapptaxi mt efgebmutasided asppphyy 9seohhent etl tooRbathe nateri al
supply section 1, into the chanber 1la inside the application unit 11. The

chamber |kasksuBr avtdadi 4 th adu@h I aROrdn 1hdhkan veupRhY i REBaPESS8Ed air
fromthe air supply section 2, a joint 1le, and the air pouch 11b. A shaft

11g and a_pi 11 it.h i f L Kk h a i N air
are nountggbgggi é%ﬁﬁ?zﬁré¥éﬁﬁ§?ﬁ1%ﬁa%§§a§§8k?h§ ﬁgﬁéiﬁﬁgfq%%% ?géﬁarge
port 14, 270 is quite long, the shaft 11g is ovi.ded to enable air
Do bell t afPert ey oty CHTBASEs SHBoUSES I T PRESAHFLpdhp bib, 5

t hereby preventing the air pouch 11b, which 22 8 August 2002 5 is_nmde of
nyl on t ubBlYRIBTO ﬁnPPﬁrPﬁF@kﬁ&ﬁapqq%ﬁﬂﬁﬁﬁ%ﬁrﬁﬁﬁ;¥ﬂﬁF?ﬁ%ﬁW%ﬁﬁ¥&ﬁ%u?side
the chanber |Ila. The joint 1le is connected to the pipe 11f. The air pouch
| I b has aadPareas fgrsapphoxviacery IToyhakimd aundagt R SHEEr B nalhaty

220mm and is connected to the joint 1le 10 using an O-ring or the like to
prevent akthel eakside of a chamber (pressurized chamber) 3c of the

application unit 3 is always full.

15 The application unit 3 and the material supply section
1 are connected by a joint 6, and by positioning a through
aperture 6a provided in the Jjoint 6 so that the through
aperture 6a interconnects with a viscous material supply
passage 3d provided horizontally in the side of the

20 aforementioned chamber 3¢, the viscous material 5 is
supplied to the inside of the application unit 3.

A discharge nozzle 4b extends from a discharge section
4 at the bottom of the application unit 3. In contrast,
the air supply section 2 1is positioned at the top of the

25 application unit 3, and compressed air from this air supply
section 2, which has been adjusted to a predetermined
pressure for use in material supply, 1is transferred into an
air pouch 3b occupying the entire upper portion of the

inside of the chamber 3c. In the first embodiment, this
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Two thin blades 12 nade of thin copper blades of 0.3mmin thickness are
attached at both sides at the bottom of the chanber 1la,8@guse 2804 in
position by blade weights 10 so as to approach one another in a downward
direction 15 |l eaving a spacing of approximately 10mm and in screen
printing this arrangenent replaces the conventional squeegee. In the fourth
enbodifrengirt meuspendlng apet videh eherementhPResl ades 3PPP1P fSeGFE athe?

di scharge port 19, and the viscous material 31 is discharged through this
20 di schamgkepopt th4. dSisddaploat @xrebdvarce dagueldtting hewhaaberAlltllzowgh h si de
stoppers 15 of urethane rubber or the like disposed therebetween, to
prevent tbempressua rHirervat 3Ikelr om | eaksngnmddiodferithe ghanbeirtllgas For

vi scous nmaterial application apparatus formed with 25 three material supply
sections 3y8HCAsanith8gaRPgaat HeuUESalsBedeahg¥a, adatacr 884l baakkom
conparative experinentS coffparing an apparatus utilizing di scharge pressure

regul ati ng devi.ges_(tan _air..s ly.s i d_.a j im |l ar
to that of the%gguﬁég éﬁ%%ﬁ%ﬁ%ﬁt?éa§§£%8 S%rgg 2ugﬁ§¥ﬁﬁg%gﬁgﬂ%éﬁ%%%%?Lna
appargtus_in which t vi scous_mater.ial 5 is.discharged using only the
conpr Bhocte ey Tor THHBRN | fio riat SRS { POREER Lot G st b Bl Y SELE T BN 1
are shown in Figs.7A to_8A First, in terns of a conparison of the pressure
10 vari at FbAShelREen PAEYERPEECHABasOF enBhiCPosP¥i ofRe atikPe cehthala
section and at the left and right sections along the | ength of the

appar at usthipbnesa tdfe Ca@dmmhére e ipr mErambe wadugdherooreakgbicnp,
the variation in the fourth enbodi nent was approxi mately 0.01kgf/cnR, as
shown in &6nkide¥Ariandotanhef fcenipiosdlty ome afgrdreedri Hdowey engtemnidheb,
conventional apparatus the variation was approximately O | kgf/cn2, as shown
in Fig.7Bchdlexise if aa C8BR@ELSOT R stthetr esponsi yENess ehet hel i sehat ge
pressure, based on Fig.8A and Fig.8B. The 20 filling pressure rise tinme was
appr g mat gl ¥ 1Q.3 Reconds 4 or bhe rbeutlh @Radid®nt £oAS tROWN i o &l Gn 8A,
whereas for the conventional apparatus the rise tinme was approximtely 10
seconds. | sl nner,» 50l 1 Qwi | etd of _.t. SUE i i on
wher eas i!ﬁgt g% E%vgépggngﬁ gpigg'!rmat%\lggs%g %@egfdﬁg}}e p?%lgcgfﬁgése%f& et
approxi mately 0.3kgf/cn® renmined_in the chappber and norgover a period of
appr oxi maf&fyP38¢c eé@n&f\ﬁ¥§§¥ﬁnﬁq%ﬁ’f?%ﬂ?sggﬁﬁ?nésoﬁ REIE S Har grunti |
this residual pressure was reached, in the fourth enbodi nment the pressure

i nsi de t heCBRANBEPtEFANGropsltal Pdstioular g PRguadtr20edch iFHstiffidhebusl y.
The reason for this inmediate drop in pressure is that foll ow ng conpletion
of the prkesprezaurdacdt Waeai theowdisdous owitardals anid eurkied ainteo t he
air supply section 2 thereby renoving the residual pressure within the
chanbzd 1the &Bakberhé8cpoie axdehrown iabdimh Xesidlesl gupky epressprate 11h
is fixed to the top face of the viscous nmaterial 31 being pressurized by
the air peemhidihgi Asi ded hehahmdesc of ahbetheuet A serbasdwingilisoy that the
viscous material 31 inside the chanber 1la spreads out uniformy, 15 is

al so pOSStHé?ai&n§bdﬂ§P9HSrG§E9E&ﬁb appldiced | etmappargis St nprto the
fourth enbodi nent descri bed above, the viscous material 31 is pressurized

inside th h &l rekds Unief ory y o ' [ o] ur and
the 20 vigggugﬂ%ﬁ?%rla g% d%@%hé?gggp¥$%ﬁ1?%£ g?sgﬁggggyp%P?E%A ?@g%pplied
uni formy ﬁlong.the Ien%th of %gﬁ,dLSCh r.ge port_.14. However in a fifth
enbodi ment"§howhSi A ERYIFEACT HETARTSTA G Dhrids st TSRANT BT S2ath of
the application positions. 25 According to the fifth enbodi nent, materi al
suppl 4P setPfoREPINg 8N pRABY BRRTFACENET] BEatEnB4S shown in Fig.1 0A and
air pouches 3f, 3e, 3g are provided in three |ocations in the central
section and at FERERPERETrandS i YMe 3é&t ikoWsh atll gxpaBfpafdedcont R Gepar at e
air ports 3a which 25

accompanying the inflow of compressed air from the air

supply section 2 or the outflow of compressed air to the

alr supply section 2, the capacity of the chamber 3c inside
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8 August 2002 5 interconnect with air supply sections 2. _I1f the d'@ﬁgarged
vi scous material has a high viscosity of approxinately Z%Ok%gg?ts% as a
printing paste, then by setting the air pressure for the conpressed air
fromthe left hand and right hand air supply sections 2 to 0.5kgf/cnR and
setting 10 the value for the central section to 0.3kgf/cn2, the discharge
pressite FPBm BRBLERARDER 3ENEE sdibj BLERETt olPPEEPFERd PF eskUrESREYBI ati on
at the left section, the right section and the central section, as shown in
Fig.1 OB. Racerdendly,i mheovels¢ruaicoatatyasdf X hinsbdal thed ghasdaur e3a5

regul ati on even further, the chanber 3c could also be partitioned in

accor dancéswptishekhe caitr stipphykseéctiponsd2r Rurgretetemnirde presshréy of
air pouches 3e, 3f, 3g need not necessarily be positioned in a straight

line as iputbRe2ppaent By demidEh@bave, dasdahBea rebmt R heThoidt BetcRO
shown in Fig.llA by arranging a plurality of air pouches 3b in parallel,

the di schapge:or asallr @iksnbatieedoyiEhi @ &l NalR RAkERLON 1 Ukt Borand a

desired pressure distribution is created. Fig.[fBi1s a graph show ng that

pressye g%ﬁ&éiQUt%ﬁQ'rég ghgibéﬁggggﬁgg¥mgégvg?e di agrans show ng t he

suction actron oh € VI'stous n-the discharge port 14 is

noved away from the application target 32 fqllow ng dischar of the
Vi scous materi AP SERPFOHPERS” vPSc RS Rardt e BRATL S o Gythr at et and

application of that 26 8 August 2002 . _ _
is no waiting period from the point discharge is turned on

until actual pressurization occurs, and there 1is no
residual pressure at the completion of discharge.
15 Experiments revealed that the discharge pressure reached
the predetermined pressure transferred from the air supply
section 2 within 0.3 to 0.5 seconds. Furthermore in the
same manner, when the discharge is turned off, the pressure
inside the chamber 3¢ following completion of the
20 pressurization falls almost instantaneously to a value
close to zero, enabling the discharge to be stopped. In
addition, in the first embodiment, because the distance
between the air pouch 3b and the discharge port 4a at the
tip of the discharge nozzle 4b is small, the air pressure
25 of the compressed air supplied to the air pouch 3b from the
air supply section 2, and the discharge pressure of the
viscous material discharged from the discharge port 4a are
approximately equal, and this fact is <confirmed by

comparative experiments conducted with a conventional
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5 viscous material onto the application target 32, for the apparatus_ of the
embodi ment 4 and the enbodinent 5. In this case, the visBoldondtef?0f 31
near the discharge port 14 is pulled apart between the application target
32 and the discharge port 14, and a portion of the viscous 10 material 31b
is applied to the application target 32, and the remaining viscous material
3la i P | eRPPARAGLAg SN FHVW t HE ditBEhad§aPPoref 141HARever &8 sHolh in
Fig.l2B, by suctioning air fromthe air pouch 11b via the pipe 11f with air
hol es, thsanherpodohthéb fdastr @pboddmentthe thes cofiUfsi At ev f apr8isuhangi ng
down is returned to the inside of the chanber 1la. In other words, when the
vi scous narenkalsapphi dat ioprappear dyus idi sdEpsid | mness e t opgelat heg
application target 32, then if done so in the state shown in Fig.l2A, the

20 vi scousufBt €bhal wBlcadheres itest he ray ea U DKl Nehd hech 8£hat 16n port
14 (the surfaces of the opening to the chanber 1l1la). However if, as shown

in Fig.l2B..th8g %%”Qlﬂ@ga}f’isﬁBHéh”%tberét%ac{ ﬁtéé. @ggﬁi aped é@%&lﬁ? 1he

chanber 11a using air suctionh such as SCri above, hen even if
t he djscharge rt_14,is repositioned on top.of the appligation,target 32
for rifbri REMAGSCL HRCHHaRBUSS et i alr a1 GYEP Wot SEESLPRde2out 2ndnd" Phe
surface of the application target 32 is kept in a clean state. The,p{essure

requi red F&ESPERf BPNICRG tfHicY ragt et s il Pye viscous materia

5 stored in the chamber 3c are reduced. The exhaust action
of the air supply section 2 is realized by either releasing
the air inside the air pouch 3b into the atmosphere, or by

15 suctioning the air out.
According to a second embodiment shown in Fig.3, an
air cylinder 7 which is connected to the air supply section
2 and a diaphragm 7b which is described below are used
instead of the aforementioned discharge pressure regulating
20 air pouch 3b. A piston 7a is provided in the air cylinder
7, and compressed air from the air supply section 2 which
has been adjusted to a predetermined air pressure 1is
supplied from an air port 3a, and accordingly the piston 7a
moves up and down causing a deformation of the diaphragm 7b
25 attached to the bottom end of the piston. This deformation
of the diaphragm 7b causes an increase or a decrease in the
capacity inside the chamber 3¢, thereby applying pressure

to, or releasing pressure from the viscous material 5. In
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8 August 2002 5 by the air supply section 2, and the pressure for the
suction action need only be sufficient to contract the aPrPpgushk 2982 \ith
val ues of -0.2kgf/cne to -0.3kgf/cnR2 being suitable. Fig. |13 shows a
seventh enbodi nent. In the above 10 enbodi ments supply of the viscous
material 5 to the chanber 3c forned inside the application unit 3 was
carri edl oatdiasipg denprlesdavare, shewn hen stppl ¥ igéicee the ndiapbsagict ed
to this configuration. For exanple in the seventh enbodi nent, the
appl i cati db mayt al3spsutadned sobasldyst orbéeheetflaklkeabl e fromthe air pouch
3b, and supply of the viscous material 5 is carried out by exchanging this
application unhtc3r@ihl acsew applirgatdnBbditidnt3 &hblkad Wt Irilghe ,vi sgous
material 5. Supply of the viscous material 5 may al so be carried out by

exchangi ng18c2@ieakdticdges Ihdw ned gughias (@ihe rcaMmpaaled; W oLy the
chanber 3c. In such a case, the internal space of the cartridge 3h forns

the Cha”bg?r(ph‘}%ﬁﬂrnigzedcﬁga”?%}%ﬂnéﬂggné © ?g?%ﬁat an gt;‘ét Zch18Ge

mat eri al the ¢cartridge 3h nay be any mater capable bel ng

acco dated in _the 25 chanber 3c such as nylon, a fluorine_based system a
netarﬁgysfgﬁFESFlﬁnnoﬁﬁheigﬁ sﬁiﬁghaﬁﬁ?eﬂgﬁ%qF%ﬁ%bdine shd%n Eﬂl g. 1 4A
and Fig.14B is an apparatus in which the discharge pressure is regul ated
usi ng a dFBERILBENSr esEhf eMeefardemng'irRie R $ihe | dpfepnahiopgof the

diaphragm 7b 1is wused for increasing or decreasing the

capacity inside the chamber 3¢ is the same as that of the

second embodiment, although by using an electric drive,

15 even faster responses 1is realized. The operating distance

(the stroke) of the voice coil motor 8 is either controlled

by attaching a pressure sensor 19 to the chamber 3c or near

the tip of the piston 7a and then comparing the detected

value with a set wvalue, or alternatively the resistance

20 value (the resistive force) generated during operation is

read from the driver of the voice coil motor 8 and

converted to a pressure, and this pressure value then used

for control. 1In either case, in order to ensure efficient,

immediate and precise transmission of the pressure, the

25 distance between the drive source and the diaphragm 7b of

the discharge pressure regulating device and the discharge
port 4a needs to be reduced as far as possible.

A fourth embodiment shown in Figs.5A and 5B is an

apparatus which regulates the discharge pressure using a

20



8 August 2002 5 air pouch 11b shown in the fourth enbodi nent, wherein a
plurality of aligned material supply sections 1 share a 8 Awgest 12002nd an
air pouch 11b, the discharge pressure within a predeterm ned capacity is
regulated in a single batch using the single discharge pressure regul ating
10 device, and a soft elastic material 38 is inserted between the |ower
side Surf@ésshardehePraesie? LeaUdmdite ERVACHI ol {ancIGhedhfl a2 £5) 12.
Even without the soft elastic material 38, when the viscous material 31 is
suppl i ed pouchesthanbem Ithe of i pwienenBod hsent s c 6d& houybr isal TSIt Urssi of t he
chanber 1l1la is pressurized, by pressing the application unit 11 down onto
the screephasd embsdigehie tBi nthhadepyl? grvfilddng t he ashesabityo she
screen can be inproved, and any | eakage of the viscous material 31 from

bet ween tﬁgtéhiglbkﬁﬁﬁi 13c2R40A8 the a3er @9 Galy Re dHAMsEY eth 5 Hoygvgr, in
order to inprove the ad Ke5|on even further, and enable any maV|ness or the

ke et DL nLheragRen o di el Laedont e LR Ibades A s bees
amount o ”Eaﬁ#?%@b?%ﬁo&“ B e oo W R niel b

increase in the supply tine and an increase_in the weight of the

appl i cati BReuAtrIie. d2gchagga BhsEsPo02rsIBYFhBEr EPHECEhe soft el astic
material 38 between the thin blades 12 and the | ower side surfaces of the
chanber 1l1a, tHpecapacplyvef asheshdramban 1Fig AR . Gal Lnwedderst 0|
ensuring flexion of the thin blades 12, and the volune of the viscous

mat eri al Bduns ksptlectaimedi mompob@nthe isofa petiastimy repmarat us88sush
constructed along the thin blades 12, and may be connected at the edges of

the two thknablpesodZapior ahag mnicyHapH nd egtah edsupebn as; N for
nunmeral 38a of Fig.l5A or alternatively may be divided into a pair of |eft

and r1thp§QB£1ﬁba§tb@s%%h%rh%E%rQQQ 13 A19eRg daane)t he tdidy, bl afesy 12 and
anot her pair of Soft elastic materials 38c forned at the two edges of the

thin bl aﬁ,g%t%ér agshewn 'c'lrchge' BRar 0ASES d egrm LIPP xgé‘é& gl the

Vi scous erral are permssib the soft’ e a need not be

formed a'?”?thS tgh opening 35 in a screen 34 positioned on the

circuit board 32 with the wviscous material 31, but in the
present embodiment, instead of the squeegee 37, a thin

20 blade (inclined plate) 12 described below is used under the
operation of the aforementioned discharge pressure
regulating device. In other words, a viscous material
application apparatus according to the fourth embodiment is
used as the print head of a screen printing machine.

25 According to the fourth embodiment, in the printing
step where the viscous material 31 1is wused to fill the
opening 35 in the screen 34, by increasing or decreasing
the capacity of the chamber 1la by utilizing the gas intake

and exhausting actions associated with the air pouch 11b
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20 bl ades 12, and the soft material 38 is inserted only at the two edges of
the thin blades 12. Furthernore, the soft elastic materi®@lAagushy20@2fi xed
to the chanber 1l1la, or nmay also be sinply inserted between the chanber 1lla
and the thin blades 12 or a separate plate fromthe edges of the 25 thin

bl ades 12. Furthernore, the flexion of the thin blades 12 could al so be
ensur €& bpopélikenag tHonhi ERAesslinnent t Hiigepltagas ab &hepymyseryah resin
based material. As described above, when a viscous naterial application
appar at ussoppl hi ssentbioshisredt asdustEtke aslisgirange 30res8uAegusegDORing head
in a screen printing machine, by allowing a | arge degree of flexion for the
thin bl adgsvide anyivavsoppsyorsébeibhke nitpopithensgreen is foihgwed, and
the viscous material 31 is scraped with the thin blades 12 even if there is

no circuifobgatdnbegeatdhd hewer egn. +h@ FUpbheRrBEe dHIGRYyPridthpgeet he
application unit 11 is often configured to enable free novenent up and down

movement ot CRE BEpl | CATEOR o £ TP A OET o o eI Vay g | 25 Ehe

novenent O pplication unit in order to effec he
flexi of the thin blades.12.is 15 prefera inthat it enables t thin
bl adeld 15mabNEAVBLIR SAG ot 15Hd PERB SHESo s THE H SOU TAETE Shr Abed.
Moreover the soft elastic material 38, in addition to being soft, should
preferabl?nﬁéréﬁgvéﬁﬁfr%%?%%%%t§5aﬁﬁi a suitable value, enabling an

improvement in the printing quality. One example of this

viscous material application apparatus has a length of

270mm, and the viscous material 31 is stored in material

15 supply sections 1, with one positioned centrally and the

others positioned with a 85mm separation to the left and

the right, respectively. The viscous material 31 1is

transferred under pressure from a through aperture Sa with

diameter of approximately 6mm inside a joint 9 connected to

20 the material supply section 1, into the chamber 1lla inside

the application unit 11. The chamber 1lla is provided with

an air port 11ld for supplying compressed air from the air
supply section 2, a joint 1lle, and the air pouch 11b.

A shaft 1lg and a pipe 11f with air holes for the

26 intake or exhausting of air are mounted inside the air

pouch 11lb. Because the length of the discharge port 14, at

270mm, is quite long, the shaft 1llg is provided to enable

air to be transferred evenly and instantaneously into the

air pouch 1lb, thereby preventing the air pouch 11b, which
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suitable materials include a soft polyethylene or urethane 20 rubber for
exanpl e, although if the material is to be exchanged per$ RWEas¥2092%en
silicon rubber and nore particularly foam based silicon rubber, which is a
soft material, is also suitable. In addition, if a material with a high
degree of hardness such as fluorine based 25 material is joined to, or
coat e ont® tWadgur Phcengiophe tabrt @fastd - eriml @81@]6&?%' t hEr Qe r een,
then the slipperiness is inproved and the life of the soft elastic nmateri al
38 is extdaflednid a8l Apgudtr@2ioR 5oMgstides Bheonpwnilson dflapr essThe

| evel s within the chanber 11a using Fig.l6A and Fig.l6B. Wien the supply
pressure toihbelmst esi Jonsuppled secttion gips CtUE. f olthewaig tdwudh | 1iwg of
the chanber 1la with the viscous material 31 fromthe material supply
section lpathen asi shovdy i A0 Jgdd:Bhatdl, ViioaaUS afBt epi ale3dthnsbfe the
chanber 1l1la retains a certain anmobunt of pressure (hereafter referred to as

the resi dygl pLERSULE) OV hougly the supRLYCPLESSUre dias heen:cujc and

this resi pressur oes not rease significantly even-after several
m nut have passed. The 15 djscharge, pressure is.generated by the air
pouch 1b"° AR aptﬁoﬁéﬂgtﬂﬁ glgcﬂé%getgr8§§ﬁ?gtcﬁﬁgb2eégﬁfroIIed by the air

pouch 11b in those cases_where _the residual pressure is smaller than the
di scharge presStiPetNdBnPlarest 1endagics Afarde hredifie et LHi P8It in
those cases where 20 the residual pressure is |larger than the discharge
pressur e. incédidikngisg, arfet hstachegdowth kabhi sidesl atedtivhedpodiopl yof
pressure is applied to the material supply section 1, or during the supply
process, ahd theanbehlen ltthe ssupp e 2bepdesnupesisiont ot dlwiporatghte

i nside of the chanber |l a becones filled with the viscous material 31, if
the air foo tshe & rtpougprbHet Somésanethert hin def ldaintia ref dhee@t fopouch

11b enabl es the residual pressure within the chanber 1la to be absorbed,
and ags showaviAgFi 9. [RRcitRe besi gygtoBZmately 10mm, and in screen
printing this arrangement replaces the conventional
squeegee. In the fourth embodiment, the opening between
the two thin blades 12, 12 forms the discharge port 14, and
the viscous material 31 is discharged through this
20 discharge port 14. Side plates 13 are fixed to the chamber
lla with side stoppers 15 of urethane rubber or the like
disposed therebetween, to prevent the wviscous material 31

from leaking out of the chamber 1la.

For viscous material application apparatus formed with
25 three material supply sections 1 such as the apparatus
described above, data results from comparative experiments
comparing an apparatus utilizing discharge pressure

regulating devices (an air supply section 2 and an air

pouch 11lb) similar to that of the fourth embodiment, and a
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8 August 2002 5 pressure inside the chanber 1la is reduced within a period
of no nore than 1 second. Consequently, the pressure witHiPUIREtc?8P%er 11a
di sappears, and the discharge pressure is controlled by the air pouch 11b.
At this tine, as shown in Fig.l7A, the air pouch 11b 10 nmay be provided in
a separate chanber 11lmfromthe chanber |la so as not to |nh|b|t t he
noveneht GPnYﬁEt%P§€6u§Hﬂ%ﬁ9§%ﬂ ;M HPLRRN thfe BherDe? PRESFRALsuthif case,
the pressurized chanber of the present invention includes both 1la and
11m), or disehpagpdel ysingi |enlef fida s compraswicdvedirs BYTpravPel ngnghe air
pouch 11b in the upper portion of the chanber 1la. The air pouches 11b
descri bedmapeunntl| firuinrs ploe nmahave aladswprely cakationosls seet istwowrnFi gnl 7A) ,
al t hough the sanme effects are obtained using an air pouch 39a which
col l ects gigsimpnatshgpt |i ke shape such as that shown in 20 Fig.l7B, or an
air pouch 39b which collects air in a bag type arrangement such as that

shoun 1 P10, | #€rofppl YhNcLhise PeSSEDI Lbbssiabhie SAMS: gLl eotsegipe 2l 5o

obtained by formng the pressurized c ITa Ina pouch shape,

and U NG, 20: SLRSH! G JRES POV Lah(c PAUEI. A9CLE8: POoLR hefeal on

the alT enter e€cones a anber as ‘shown i |nent

t he descri t|on outlined an pp t.us ich the thin blades me e made of
copper wi ERPEEERI GEHOSTLf 20 3Rl léSS%Jhrandst‘éf-ﬁngsssesct S o R

(pol yi m de or conbi nati on of pol yam de and 33
the length of the apparatus, then in the case where the air

pressure was set to 0.2kgf/cm?, the variation in the fourth

embodiment was approximately 0.0lkgf/cm?, as shown in

16 Fig.7A, and can effectively be ignored. However, in the

conventional apparatus the variation was approximately
0.lkgf/cm?, as shown in Fig.7B.

Next, 1is a comparison of the responsiveness of the

discharge pressure, based on Fig.8A and Fig.8B. The

20 filling pressure rise time was approximately 0.3 seconds

for the fourth embodiment, as shown in Fig.8A, whereas for

the conventional apparatus the rise time was approximately

10 seconds. In a similar manner, following completion of

the pressurization, whereas in the conventional apparatus a

25 residual pressure of approximately 0.3kgf/cm?® remained in

the chamber and moreover a period of approximately 30

seconds was required from stopping of the discharge until

this residual pressure was reached, in the fourth

embodiment the pressure inside the chamber 1la drops almost
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8 August 2002 5 polyimde or the like) plates with an approxi mate thickness
of O lnmnmto 0.5mm may al so be used. Furthernore in the pf AeFHsEendRRR nent,
the left and right joints 9 between the material supply sections 1 and the
application unit 11 were positioned in the upper 10 portion of the
application unit 11 as_shown in Fig.5, but these joints may al so be

posi t iPonetRdh2RhaNPREELEnd r THRt SFHPBudPIcekh b tiehRticatirter bt 11,
as shown in Fig.33, with the viscous material 31 fromthe nmaterial supply
sections préepagesuppld ed theim t hefel Hewing f acewP S itdre chafiber tHen. So
doi ng enabl es the supply of the viscous material 31 to the chanber 1lla to
be carri edressusimathby, Nt K6 ahs Jwowh | b1Bi gorlifacthenanke exlsndtss
material 31 is supplied into the chanber 1la, there are occasions 20 when

an air pogket dfa dremuidis i Budpa chaeberohlazeveRe gy t hemshanpercdda is
full. Because the inside of the chanber 1la is subjected to a uniform

pressur e pys{Hea di prOUGPe! benihe RATERRRESSUT FaW || be applied to the air

pocket 40a, and no significant problens arise accordingly, but if 25 an air
vent ﬁp such as  a inute hole aor a slit iﬁ%ﬁrgvided to.all ow even nore
Wi

accurate pressur%?c AP or, Thek HE a%P ?n’pﬁ% gFPlﬁgckg eﬁﬁé?isa
vented. AL LDis L[ ne, hecause thg hole of slit i mnue, the resistance to
31 being pressurized by the air pouch 11lb inside the
chamber of the fourth embodiment, so that the wviscous
material 31 inside the chamber 1lla spreads out uniformly,
16 is also possible.

In a viscous material application apparatus according
to the fourth embodiment described above, the viscous
material 31 is ©pressurized 1inside the chamber 1la
uniformly, and with a high degree of accuracy, and the

20 viscous material 31 discharged from the discharge port 14
is applied uniformly along the length of the discharge port
14. However in a fifth embodiment shown in Fig.10A, the
discharge pressure 1is varied at each of the application
positions.

25 According to the fifth embodiment, material supply
sections 1 are provided in two locations as shown in
Fig.1l0A, and air pouches 3f, 3e, 3g are provided in three

locations in the central section and at the left and right

sections, and are arranged with separate air ports 3a which

25



8 August 2002 5 material 31 seeping out is very high, and so the viscous
material 31 will not seep out through the air vent 40. Ngx@ugusy 2002
description of the detection of when a chanber Ila is filled with the
viscous material 31. When a supply pressure is applied to the materi al
supply_ section 1 10 and the viscous material 31 is supplied to the chanber
1la, tthe sDpprycopressuréthayibe sappilivedSdricaspréedet BF ntiRddi ealgr hoed ti e,
al t hough by providing at | east one pressure detecting nenber 41 either on
an insi devedgeusf maeechabberadla ohilgét weénscple tyhanberagpuoaimataby
material supply 15 section |, the state where the chanber 1l1la is filled
with the goseaus, maueh als 3l psigieiegt pdsts) nghthe by essiviglediect ang
menber 41. As follows is a description of a nethod of supplying the viscous

material 3ledufi-BY 5+ Nichig, cQﬁ%?QSQQdFiQiJ?O-fr%Ql Toge Meldd Hahgt hgngni ti al
supply of "the viscous material 31 into the chanber Ila is the sane as that

descri bed e d n i nsLde. t Be .chagrber s I air
pouches IF%$R§92?%g95¥n§§%& %¥e§%?g%8§302r&gﬁ as é?%%%@ ff%? %?%E?ﬁ?lated
and prntj is_started. the 25 printing, occur t he nt ,of the

o scol "iber | TTY8" (FRHuarnt qefREBEls. SBUETRE | SRy s SRHEEM potBh 11
is inflated, a predeterm ned pressure is generated inside the chanber |la
and printgﬁ@cpgraﬁntPFﬁﬁﬁﬁre from the chamber 3c 1s subjected to

localized pressure regulation at the 1left section, the
right section and the central section, as shown in Fig.10B.
In order to improve the accuracy of the localized pressure
15 regulation even further, the chamber 3c could also be
partitioned in accordance with the air supply sections 2.
Furthermore, the plurality of air pouches 3e, 3f, 3g
need not necessarily be positioned in a straight line as in
the apparatus described above, and in a sixth embodiment
20 shown in Fig.llA, by arranging a plurality of air pouches
3b in parallel, the discharge pressure is varied within a
single application unit 3, and a desired pressure
distribution is created. Fig.1l1B is a graph showing that
pressure distribution.
25 Fig.1l2A and Fig.1l2B are diagrams showing the suction
action on the viscous material 31 when the discharge port
14 is moved away from the application target 32 following
discharge of the viscous material 31 from the wviscous

material application apparatus and application of that
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35 8 August 2002 5 When the air pouch 11b becones fully inflated and no

| onger fills the capacity generated by the reduced viscd%sh%ﬁﬁiﬁi%@o%l, t he
pressure inside the chanber 1la falls, and reaches a preset lower limt
pressure necessary for printing. By detecting the lower limt pressure
inside the 10 chanber 1la with the pressure detecting nmenber 41, the
reductd onviacene awd@eniadf eREovitdeouaPrhierthPn 3Largedet 22t edoranthdy t hen
carrying out the sane operations as those used during the initial supply to
re- suppl yarherahss defof thae cotrmdigrentl ad wianid t blee viegbows mesterdal 3In t he
15 air pouch 11b can once again be inflated, enabling a discharge pressure
to be genenadtedasnq tthe prigdiduy motdeiL£DNBLnHedr Ahe Misdhamye iporesi dual
pressure within the chanber 1la is not a problemthen only the materi al
supply seehiqr 20;11 &igedphetonsdBiesh BHE idbases Wier eargstdual prgssure
is a problem it may be necessary to renove the residual pressure using the

i h b. j : tim th
i Scous maer ) ArUEATREER Rt Dot O oraid. Tnevcthieods Trooes net el a1
b ied_ i rd i th t tim h th f
o nt ThasPoGPERBht 98t ot | R HIEN! Sier S TP pretsire. LaRESEn Paocd hher e
the viscosity of the viscous material 31 is |ow, a normal |ow 36 8 August

2002 5 supPfy LU n¥ySEEUSpIRR R 1athd 3life ¥ scdifE nBeBRial 3d°o%ppl i ed
alittle at a tinme. Next, the pressure inside the chanber 1la during
printing fsodesdei sHdbaliatgs eperendd. .t o Hawevdr &y ishowat iimg Fhe- BB, pouch
11b, the pressure inside the 10 chanber 1la is raised instantaneously, and
printing bg sheticanngecioutfiym mbhengitrhecamil i thti enaumhe MhipeDutlfig this
time, because the novenent of the application unit 11 causes the viscous

materi al RithOoafPVAolBS|, dehthaichaEheih L1hd Jddit rrass Wi dgieci sk dys t he
pressure detecting nenber 15 41 will be | ower than that detected when the

appl i pAti QR UPEL1 13158 n3HEAREH -adn 11$ SEEEPR-QPEBI RBel S n3lcR tdatefdi s
difference i n pressure does not cause any problens, then the air pouch 11b

can be Iegﬁa%ggkaigg at a predeterm ned pressure, but 20 if problens arise,
then the préssure dufing actual printing should also be detected, and the

di ff i h j nsi th hanber 11 t t h . when th
app fcati on onft PENEE Sl ‘MRl | RBS cHaaCREn T4 AloviHg 1 B 1

considering the novenent state of the 25 viscous material 31. Particularly
in the cadePaRekest R pressite WTF STenk@Pi A det FPRINARISCM 152 TS ar ge,

often this indicates t he viscous_naterial 31 is easily nDyed, in other
wor ds t he32aseharer &ft Ibong sgosiiy Khs fstidten, shaunsoli37 Figg 18dgusthe002

20 viscous material 31 adheres to the area surrounding the
discharge port 14 (the surfaces of the opening to the
chamber 1la). However if, as shown in Fig.12B, the
dangling viscous material 3la is suctioned inside the
chamber lla using air suction such as that described above,

25 then even if the discharge port 14 is repositioned on top
of the application target 32 for reprinting, the viscous
material 31 does not protrude out, and the surface of the
application target 32 1is kept in a clean state. The

pressure required for performing this suction is supplied
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5 the pressure of the air pouch 11b needs to be reset in accordance with
the degree of this fall in pressure. This resetting of tQKQEﬁ%%ELﬁQP?S a
way of correcting the relationship with the viscosity of the viscous
material 31, and so if the relationship between the viscosity, the 10
detected pressure and the set pressure has already been determ ned in
advande, BYerrhthi 8ifeseiPPhY ciiFbCherfor B8 ANONMBLCSEAULE ef@FR dult¢ ng
printing. Furthernore even if the viscosity of the viscous material 31
varies w shchivarpation needermpenaths eseffwsidnextendedtusage tdve taer 15

li ke, by resetting the pressure of the air pouch 11b by conducting a
conpar i sopouthhitbe priagsuvelneasored 0d@kigly drtfe tpr evd odisg prémt igingt abl e
printing is achieved. Furthernore by applying pressure to the air pouch 11b
prior to ghersbaget of printing, and noving the application 20 unit 11 at a
position with no screen opening, then the pressure of the air pouch 11b is

reset even withoyty actially SPNAUGLING, ARkBiREHAY  FUThheraor e by

provi di ng a pIur |ty pressure tect|ng menbers ar oun the per|neter
of thg inside. of 2 as._shown .in.Fi.g e pr e state
of th® vi SE0d HEr ?l pp@?y %dgﬁgcyéﬁcﬁﬁﬁhm t@&ﬁ@# acc r§§§, {ectlon

of nnvenent of the viscous material _31 inside the chanber 1lla also becomes

possi bl e. 3¢ FH&St 388+ €S diFT%r BREE BRI WEBN WhHe" pPestiit e C@ETEHi M menber s

41 is 38 8 August 2002
using compressed air, but the supply device 1is not

restricted to this configuration. For example in the

seventh embodiment, the application unit 3 is formed so as

15 to be detachable from the air pouch 3b, and supply of the

viscous material 5 1is carried out by exchanging this

application unit 3 with a new application unit 3 filled

with the viscous material 5. Supply of the viscous

material 5 may also be carried out by exchanging a

20 cartridge 3h formed such as to be accommodated within the

chamber 3c. In such a case, the internal space of the

cartridge 3h forms the chamber (pressurized chamber) inside

the application unit 3. The material of the cartridge 3h

may be any material capable of being accommodated in the

25 chamber 3¢ such as nylon, a fluorine based system, a metal
system, or a non-metal system.

An eighth embodiment shown in Fig.l14A and Fig.14B is

an apparatus in which the discharge pressure is regulated

using a discharge pressure regulating device similar to the
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5 large, then the novenent of the viscous material 31 is_poor, in

words the viscosity is high, and so the pressure of tfma%u#“?ﬂﬁﬁﬁ?qgﬁ)(39a)
is set to a large value, whereas if the pressure difference between the
pressure detecting menbers 41 is small, then the novenent 10 of the viscous
material 31 is good, in other words the viscosity is, low, and so.the
pressifre dtrt ROUGH bbRcHFhaR: i $nsdtha ofquEhhl Iewwe%xt wngrgin a
description of a nmethod of pronoting the flow of the viscous material,

based on FlgraBitandiFi gl2gredl1sndferiml vissppdy naeekians31 wahahef ials the
i nside of the chanber 1la is noved across the top of a screen 34 with a

di schar gecparissur @ lappdn@®danasishopouch HRilg,23ithet kidschaxigec et sngrd | ow
develops in the sanme direction as the direction of novenent. In the case

where a diySERBRJQ 20r HAESSHIENES RRbaRARKN efs tRigwikew dDesanodimerar, and
because the viscous material 31 slides over the screen 34 it is un ikely to

ent er the%gpgﬁll ngFFg\% Oﬁ%ﬁregfn fle ang; SQKRYL @tl '}Q:efé%nd}%t @]ﬁsl%%lllc}lé :

ot her wor t he e VI stous naterla enabl es the
gl 018 S O SEEIMR, ol 0560 iy etebline.
safe as t@ﬁecaiso%aevz\:heéfdg Ss uee %% 3<ZfI ?:hlésec grg}gef)rllqtal ngnd tgle &in
blades (inclined plates) 12.
Even without the soft elastic material 38, when the
viscous material 31 is supplied to the chamber 1lla or when
15 the viscous material 31 inside the chamber 1la is
pressurized, by pressing the application unit 11 down onto
the screen and causing the thin blades 12 to flex, the
adhesion to the screen can be improved, and any leakage of
the viscous material 31 from between the thin blades 12 and
20 the screen can be prevented. However, in order to improve
the adhesion even further, and enable any waviness or the
like within the screen to be followed, the thin blades 12
need to be lengthened and the flexion of the thin blades 12
increased. However, such lengthening causes the capacity
25 of the chamber 1lla to increase and the amount of supplied
viscous material 31 to increase, which invites an increase

in the supply time and an increase in the weight of the

application unit 11.
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8 August 2002 5 the squeegee 37 is noved the viscous materjal 31 undergoes
acirculating flowin the same direction. Furthernore, i% Ap@u3Es20R this
squeegee system in order to pronote the nobility of the viscous naterial
31, the viscous material 31 is stirred frequently inside the 10 vessel,

bef ore being supplied to the squeegee 37. |In cases such as the present

i nventd on wher BYt RBS@r§dads thit 798t 812851FnFREETA2haPo IS TRED t B
viscous material 31 is unable to be stirred prior to supplying, but

consi deri hpinhatladkes Vidcand mheericaler3lsidei derfheceshafbearhel schdmbért ows
during the printing operation, it is clear that the viscous material 31 is
stirred pitiiay tthe heapaoiencemfertheof cpambérng lby ovkagtt senaddpl wichAl ¢ on
unit 11 back and forth across the top of the screen 34 with a di scharge

pressure gpphiedenanei Mer fordfiine t birs tMpe ©hiR0 WRRTAL | A2, Pr kAl tohe
printing is a suitable technique for stabilizing the printing. In addition,

in those e erpg J tiyqy t I.SGOu terl , then
98§§§8V"% th igé_c;%%, nxgs{s?ﬁ£$a§ ¥ the ‘Hei%e dé?rf% ?éiﬁ]m%&

as shown in . 24A an aft 42 is provi e chanber
1la sg, 25,1t hat the viscaus terial Ls stirred rotating.this shaft.
The oftar tTh3 " SPEL” elatiat M e 1S and FE Eea et a8 Ui helhe,  and
O-rings 43_prevent the viscous material 31 from]|eaking out. A pulley 44 is

fixed to Btefesstlone_RdMGy the sRaPEcA2d AMd the RAdSsy af itdeyotwosg

August 2002
thin blades 12 forming a single integrated unit, as shown

in numeral 38a of Fig.15A, or alternatively may be divided
into a pair of left and right soft elastic materials 38b
15 formed along the thin blades 12 and another pair of soft
elastic materials 38c formed at the two edges of the thin
blades 12, as shown 1in Fig.15B. In cases where large
amounts of the viscous material are permissible, the soft
elastic material 38 need not be formed along the thin
20 blades 12, and the soft material 38 is inserted only at the
two edges of the thin blades 12. Furthermore, the soft
elastic material 38 may be fixed to the chamber 1lla, or may
also be simply inserted between the chamber 1la and the
thin blades 12 or a separate plate from the edges of the
25 thin blades 12. Furthermore, the flexion of the thin
blades 12 could also be ensured by reducing the thickness

of the thin blades 12 or by using a resin based material.
As described above, when a viscous material

application apparatus of this embodiment is used as a print
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5 connected to a notor 46 via a belt 45. In other words,_ by rotating the
notor 46, the shaft 42 rotates and the viscous nateriaI318gQP§FN%9 y
stirred. As shown in Fig.25, if the viscous material 31 is viewed in terns
of viscosity, then during each printing 10 operation the viscous nmateri al
31 is flowng and so the viscosity decreases, albeit %radually. By novi ng
the afplike@Fodunpt IPFEER BEEAMELRY bARKRNARE, f RY h 21 RY 1TIscBsi k38X BT t he
viscous material 31 is |owered by a certain anount in advance, although by
usi ng thedshede 42, flextilom vigrosheythdn| ddexdsd elen &oyt Wewimedst hexr degr ee
of viscosity variation in the viscous material 31 during subsequent
printing tiser edkeedyiteed! a3 t ocsayn rict atobfowbe, shafd #Rewhtriscomyi ng
the print head 11 back and forth is even nore effective. 20 As follows is a
descri ptiga-ofithe 3l oysvelacges ofjithe Misceus nmapesdas b i agkde fhe
chanmber 1l1a, based on Fig.26A and Fig.26B. The flow velocity of the viscous

material Slodur|ng, printioge B3 SHOMOY:A AT CONELA! Fig 26A i | ar gest

at the location of the discharge port 14 and decreases with novenent up
and y fromthe discharge port. In. cases where the viscosity of t

T scol et or | BFEHETEORT SRR, R TR Gt ePeal M 2T hetPREd 16 11 ow
the flow velocity is snmaller, and accordingly the flow velocity at the

| ocati on B PhREeR1congigygast too@nabif sk grOpBrEn4UPapRd ™d=% onger
mat ches the velocity of the print head 11, which causes slipping between

t he screegnddlanthehecressods ke efphlovad, makthguphi mesiy igitinac whe
Furthernore, in cases where the printing speed is high, the flow velocity
at the | ogatand ddwhheodemehar gé tBepepplidaatioenuing tt d lsgeednger bt t he
viscosity of the viscous material 31 inside the chanber 1la acts as

resi st ancer padt prevenus ittheef [ €ve vellegiby aif t beeditsamarigeagost 124 £4 om
i ncreasi ng, and accordingly slipping devel ops between the screen 34 and the

Vi scoss ”%{:/@fé@ébf’éniﬁnghéé R eh%agigew@%hqinf H1Gels 145 oy d Nup

Fi g. 26B, also rotating the shaft

and down and the viscous material 31 to be scraped.

Moreover the soft elastic material 38, in addition to
being soft, should preferably be solvent resistant, and
suitable materials include a soft polyethylene or urethane

20 rubber for example, although if the material 1is to be
exchanged periodically, then silicon rubber and more
particularly foam based silicon rubber, which 1is a soft
material, 1is also suitable. In addition, if a material
with a high degree of hardness such as fluorine based

25 material is joined to, or coated onto the surface of the
soft elastic material 38 facing the screen, then the
slipperiness 1s improved and the life of the soft elastic

material 38 is extended.
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provi ded inside the chanber 1la during printing, the flow of the viscous
material 31 inside the chanber 1la is pronoted, and so i{ RRGY8ECEQR2 where
the viscosity of the 20 viscous nmaterial 31 is high or in cases where the
printing speed is high, the flow velocity at the |ocation of the discharge
port 14 is increased, and accordingly printing is carried out w thout

sl i ppithg occur FEX§ bet wéenCPRR25EF@RN O BRKESPHESY SRWuSS mitdiiayy 8ae 25 Of
course the shaft 42 may al so be freed and allowed to rotate in accordance
with the thembet thle viisdéogs Mg k¢l a8t Bigl. 108t herWiber a&hst rauppgruge or
the Iike could al so be attached to the end axis of the shaft 42 to 42 8
August 20R2eSsamablte tdhe wscosidy soppeyneasuied, 1buls feutci bbylowiagi ng
the shaft 42 is nore effective. Next is a description of a nmethod of

retractingntheipnify beadheaRMantrid anainiioh hd remeossrRefeBfa nout
| eavi ng any viscous material 31 on the surface of the 10 screen, with

refer ence§ 8mFi glag7Am§ﬁ%ﬁ%%rf 1%%#?\/\[154&@1?. 7 A, tilr%?lr eﬁl'gst %ng}{i sgQus

mat eri al Insirde a c the prin hdad a e Vviscous
TR FhoC Bty SRR A B 4 SRR PO s MR TR
large ann%g%agastgecgk%%%%sgmﬁﬁﬂgEﬂfi%&é;gure {hereafter referred to
as the residual pressure) even though the supply pressure
has been cut, and this residual pressure does not decrease
significantly even after several minutes have passed. The
15 discharge pressure is generated by the air pouch 11b, and
although the discharge pressure can be controlled by the
air pouch 11b in those cases where the residual pressure is
smaller than the discharge pressure, control of the
discharge pressure becomes difficult in those cases where
20 the residual pressure 1is larger than the discharge
pressure.
Accordingly, if the air pouch 1lb 1s inflated when
supply pressure 1is applied to the material supply section
1, or during the supply process, and then when the supply
25 ©pressure is cut at the point the inside of the chamber 1la
becomes filled with the viscous material 31, if the air for
the air pouch 1lb is also cut, the deflation of the air

pouch 11lb enables the residual pressure within the chamber

lla to be absorbed, and as shown in Fig.16B, the residual
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|l eft on the screen 34. Furthernore, as shown in Fig.27C,_even if the print
head 11 is lifted after deflating the air pouch 11b, usifhPegRs®AQ02

techni que used to prevent the viscous material 31 hangi ng down fromthe

di scharge port 20 14, then some viscous material 31 is still left on the
screen 34. Reusing this remaining viscous material 31 requires considerable
ef fort® apBessundl1iBpifRe thiesOipnafs eklal 131T6AUFRE &ditddm  PRSIOHe
recovered by the print head 11. 25 According to the present invention, by
def | ati ngof henai mopmuchhanb 1nsiefeonde ch&ebeequeatilye chpacipyesiurde
space avail able for storing the viscous material is increased, and by
novi ng t heivhscoushent ehbabedl ilnai delitsa@pelaardjer dnkh amey fdisehdwegscr een
34, recovery of the 43 8 August 2002 5 viscous material 31 is carried out

with easeprBysiB¥i N§ EbRr¥bsteysSpyBtRel ak r3doliBRi dept he chanber 1la in this
manner (noving the viscous material away fromthe screen 34), the present

W ih case. 1n th S°18 et rent PoRS WTSooL mater [T ATvaS eaver by
oo . ' ) y
sef] 4 el SOUER LI 25 eTErLDed b UM A DO Lot
materi al iygiq§)tg% Cﬁ%gbe£ollfh£fb9€t the movement of the viscous
material 31 within the chamber 1la (in such a case, the
pressurized chamber of the present invention includes both
1lla and 11lm), or alternatively similar effects are achieved
15 Dby providing the air pouch 1lb in the upper portion of the
chamber 1la. The air pouches 1lb described up until this
point have had a circular cross section (Fig.17a), although
the same effects are obtained using an air pouch 39%a which
collects ailr in a sheet like shape such as that shown in
20 Fig.17B, or an air pouch 3% which collects air in a bag
type arrangement such as that shown in Fig.1l7C. Applying
these possibilities, the same effects are also obtained by
forming the pressurized chamber (chamber) 1lla in a pouch
shape, and using an elastic material pouch (air pouch) 39c
25 so that the region the air enters becomes a chamber, as
shown in Fig.1l7D. In this embodiment, the description
outlined an apparatus in which the thin blades were made of

copper with a thickness of 0.3mm, but copper, stainless

steel or resin (polyimide or combination of polyamide and
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restricted to this method. 15 In this enbodi nent, as shown in Fig.27C, the
air pouch 11b is deflated to increase the capacity of the 2pEREtad@PZanl e
for storing the viscous material inside the chanber 1la, and so as shown in
Fig. 27D, by noving the print head 11 horizontally and scraping up the
viscous 20 material 31 on the screen 34 with the thin bl ades 12 and then
liftingy tRelpimafenead the dd Kmi R ates novily it APRERRHERNES | ShiekReRBed as
shown in Fig.27E, the print head 11 is separated fromthe screen 34 w t hout
| eavi ng any 0i- dumus ondt Grinaimagl adsot he ssebace of the screen 34. 25 As
follows is a description of a nethod of rapidly returning the application
unit 11 to roorFukrehpematrer ein based mieddgt 28Aboaimest?8 G hdhar Ay odhdt i on
is halted during use, alid or the like is usually placed on the

appl i cati @RgHRi i o]i:ht%nd9tB@t%béﬁo%%e”qﬁﬂé@iaﬁlsh$p§§ro%‘%@t‘l@ns 8 Asgust
2002 5in a refrlgerator or the like. Wen production is restarted, the

t enper at ug g of éB?lEb%EBHS HHEErI;ng%e ged OEQtFﬁnégtuigedtﬁg r8§§§gous

t emper at ure, shown in orna y requires the
nater;¢l 31 ;o be r ed frg e refri, f%or ath east, 3%& q¥ es EFIOF
10 to't hePStarf o cEPBRICRFI8RcHEAGe of $ReSPPERAY et 3
occurs frequently then considerable tinme and effort is expended

ret urni ng Pﬁéevﬂ§6&&§rﬂﬁ%r?éﬁ°3fq(PQ%ﬂﬁﬁQQﬁﬂmﬁ%Iﬁpﬁ 1@§Hrﬁp$rE§QHF

invention, by replacing the air inside 15 the air pouch 11b as shown in

Fi g. 28A, shdet enpefacese of tthe vhppddsamareriwniBl 1k rasi dspowat uthed to
roomtenperature as shown in Fig.28C, and so production is started earlier
and excesgiige3apouwishoftie nwiasmdusl f nateaielel 3n rfatced. the | NDUSTREAL
APPLI CABI LI TY As descri bed above, according to the present invention,

di schar gespppsgursedte@fat i npetlayi eaippasidd ofesh nepe sheledi siohtd@e peort
enabl es efficient pressure 25 transm ssion to occur when a viscous nateri al

storegsinghde anhphessurized chapbegohagdi schat god.crand epples 0N the
i nst ant aneous di scharge to be carried out at an appropriate and uni form

di schar ge, pLesgur '?naV{‘,é{ihagLOZglEftf' HIENC¥naRBe2 Mngh dsopee AfrAGRYragy. and

nor eover by utilizin

smoothly.
Next, as shown in Fig. 18, when the viscous material
31 is supplied into the chamber 1lla, there are occasions
20 when an ailr pocket 40a remains in the chamber 1la even when
the chamber 1la is full. Because the inside of the chamber
lla is subjected to a uniform pressure by the air pouch
11b, the same pressure will be applied to the air pocket
40a, and no significant problems arise accordingly, but if
25 an air vent 40 such as a minute hole or a slit is provided
to allow even more accurate pressure control, then the air
within the air pocket 40a is vented. At this time, because

the hole or slit 1is minute, the resistance to the wviscous
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8 August 2002 5 invention in screen printing, the increase in precision of
the filling pressure at an opening of the screen enabl es8| Bagagt 8P08ri dge
generation by the viscous material to be prevented, and so the invention is
useful in inproving the printing quality. 10 46 8 August 2002 CLAIMS 1. A
viscous material application apparatus conprising: 5 a main body (3) having
a presdur M2EBTERA $SeP1RGr C¥toriigvaryi sdelis nat@risal ¥, vigeous
pressuri zed chanmber connecting through to a discharge port (4a); a viscous
mat eri al wmappkyadevilcwill) nbor seeanstisr thmgughi dhei ecouyemst ddi.al (5) under
pressure to 10 said pressurized chanber (3c); and a discharge pressure
regul ati ng deviNegt(2is3ly fdersardgtliain ngfa thschisgectpi@sswie ahepai d
viscous material (5) by increasing and decreasing a capacity of said

pressuri zedamBarben a( 36) fhar S 4 idEOUs JBIE il tdD)ail 531 NSi figegahd
pressurized chanmber (3c) is pressurized and di scharged, wherein the

di scharge_pressure r%gglaﬁin%_%ﬁ-i ddhal B PP r1é§$Q LGh: |
positionea Fﬁs?dé £Re pFesgurP eéjﬁﬁaﬁger §§3 and¥§mﬁ |%2€%§€%§§a%d 20
decreases _in internal capaci.t .tg{ gh intak aqﬂ exhausting of g and an
ait SBpl 9 SeblroN (AP POl e dirar iy 1 SOl b Thet te” 28, G PGSR {38y by
ei ther one of supplying gas to, and dischargin as fromsaid pouch (3b) .
25 2. A vir§8ouSUlet Br iBHCSPHIS cBBYonPapp PRt iR c%ﬁﬁi 8 ngredeharningdy (3)
having a pressurized chanber (3c) for storing a viscous material (5), the
pressuri zeé&nghckantdmegomdddroual v ARAVIBLRD discleaye poetprdayura
vi scous nmaterial supply device (1) for transferring said viscous nateri al
(5) under dptessiing membaird 43r estineirz eth ArmanbesidE8ogdgandt 47he chamber
lla or between the chamber 1la and the material supply
15 section 1, the state where the chamber 1la is filled with
the viscous material 31 is detected using the pressure
detecting member 41.
As follows is a description of a method of supplying
the viscous material 31 during printing, based on Fig.20.
20 The method for the initial supply of the viscous material
31 into the chamber 1lla is the same as that described
above, and when the inside of the chamber 1lla is full, the
air pouches 11b, 39%9a, 3%, 39¢c (hereafter recorded as
simply 11lb) are inflated and printing is started. As the
25 printing occurs, the amount of the viscous material 31
gradually decreases, but as long as the air pouch 11b is

inflated, a predetermined pressure is generated inside the

chamber 1lla and printing is continued.
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8 August 2002 a discharge pressure regulating device (7,_.8, 7b) for
regul ati ng a di scharge pressure of said viscous nateriale(%ﬁgYéxi%QQ%asing
and decreasing a capacity of said pressurized chanber (3c) when said
viscous material 5 (5) inside said pressurized chanber (3c) is pressurized
and di scharged, wherein the discharge pressure re ulating devi ce jncl udes
an actlator sutheRsthE AT cHPRRYed 1P7)PeGRIeS vERERY coPf1abeer ) ,"And a
di aphragm (7b) which 10 transforns under influence of said actuator and

i ncr easeslandetdeéiddses heapranadci insyeeesatddpbys slne Zafiudethbetis¢dey . 3.
A viscous material application apparatus 15 conprising: a main body having
a single paessialzadd, charbereckhar fiowsisteorihey chanksoousl arafaerisal 4138d), the
pressuri zed chamber connecting through to a single discharge port (14); 20
a pluralityaehe¥i seouprerieas i alowappl Yiflevi cesebblirkor ddadsfany i ngosai d
viscous material (31) under pressure to said pressurized chanber (1l1la); and
a single gisghange PheSadiecteay! ahiend AR o s fegatifng a

di scharge pressure of "said viscous 25 material (31) by i1ncreasing and
decregsin acy .. sal re ' o (11 i d vjiscous
naterﬁgl gg?mgggigghga?éj%}egggriéé%éééggbégg%gﬁgyg sﬁ%?%ggﬂrggéd %%%

di scharged, ,the,di schar ressure regul ati ng .devi ce bei ng .provided, either
"o de. af BUBFELSHr | Dod HANBEPISE (Shaytht FASORISara By P ed Shanber
(11a), wherein the pressurized chanber (11a), the discharge pressure

regul ati ngetegred, (2nd11y) BABNt FargvidRargt: pbhe E2BF ARemHEEF a@F oss
the plurality of linearly 48 8 August 2002 aligned viscous materi al
supply detvheces (djedamihmaingy sdier genprtdsdur euppblyai dovi seossppiyverilaé (31)
at discharge positions along an alignnment direction of said viscous

mat eri al snpply déviches chijnbes rnaguhdttéd the arisiuyimataticdl 3, Aclvé scous
mat eri al application apparatus conprising: a nmain body (3) having a
pressif i zgdrchasber (B Idhr Olorsdeor iaR@G id Vbscousrmatedi al efdpirihbe a
pressuri zed chanmber connecting through to a discharge port (4a); a viscous
mat eri al - 54pphyxgevieesbhkdf Ao LpANSLAELRGS Al ViREOUT iRRLRG! Blo (53 under
pressure to said pressurized chanber (3c); and 15 a plurality of discharge
pressure reggkatgag devices (2, 3e, 3f, 3g) for regulating a discharge

pressure 6" §ai'd°Vi scous materi al (5) at a discharge position by increasing

and decreasing_a capacity of said pressurized chanber (.3c) when said
vi scous mat eri &F Fgfsiﬁ§ﬁﬁb éﬁ?dr%glg?%gsBF??@HrEh&HE Wiﬁgeiébiﬁkggurized
and di scharged, the discharge pressure regulating devi ces bei ng provided
ei ther instdelsain®tpriesinh ¥y thamberly3éncomatadiind SHRP f e3¢k 19%Rd
chanmber (3c). 25 5. The viscous material application apparatus according to
cl ai 2@, whaeefdnba paeragked,nbiitndd plastess Whexe s ighm atpeedrtice ol dot h
sides of a | ower section of said pressurized chanber (lla) so as to
approach anepesimidrey it amdgwnbar chelteesdrpn,tandecawvepenhag bed imbenl
pressure using the air pouch 11b.
Furthermore, in those cases where the supply timing of
the viscous material 31 1is known beforehand, then the
25 viscous material 31 may be supplied in accordance with a
set timing such as the number of printings, without

detecting the lower limit pressure, and in cases where the

viscosity of the viscous material 31 is low, a normal low
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30 bottom edges of said plates (12, 12) is used as a discharge port (14).
6. The viscous material application apparatus 49 8 AugRisRud®®® 2089 di ng
to claim6, wherein a soft elastic material (38) is inserted between each
of said inclined plates (12, 12) and a |ower side surface of said
pressurized chanmber (lla). 5 7. The _viscous material application apgaratus
accor @i ngSEBPLY aPAEESURReRaYn PRoPPEWLRG /f iANT g ofV i3 HrieatstfiFed® Ehanber
(3c) with said viscous material (5) using said viscous material supply

devi ce (1yuppésedual 1ibtsapptyapké®sure remai ning i nside said pressurized
chanber (3c) is absorbed by said pouch (3b). 8. The viscous materi al
appl i cati on appara} usthecopdesgutre cimsinid, wher etclamber esSlue detiedi ng
menber 15 (41) is provided at either one of an inside edge of said
pressuri zgdi ghanager i 611aksardpadPogiikhon Retameenrd he prasyrized ch@«{rrber
and said viscous material supply device (1), and said pressure detecting
menber (4 S n .d ur{ggd chagb i s fl d wth
sai d visc%ﬁggﬁgﬁgéiaPH§31§?£9.8§ﬁéﬁvi£%§Us nate$¢%§§%%%?ic%%%%%gaaég?atus
accorj ng f o ghal m 10 whereln uhen sai.d pressurized chamber, (1a), i
pressuriz% %y Sai digchgrge pressure regﬁ?atlngEHEV|ce‘%2f 1 % in
cases where a, detected pressure at said  pressure detecting nepber (41) does
not reachC3rptedePiF Me@oﬁﬁggsﬁgg,%ﬁp Tofaits ddurs BRI tEEY) s
judged to be insufficient, and said viscous material (31) is supplied by
sai d vi scbuBea0 hecausal Bwppmpwrmante ef) . the. FRpliratsas napekiall
application apparatus according to claim 10, wherein said pressurized
chanber 50aus8sAtpestvi2ig Idayersahovdd twhithever éssidez edhebyclsamnige r

di scharge pressure regul ating device (2, 11b), and a pressure of said

di schar gel1pagssHeepi-egehati dgteevieee b2t hkl rdssurguaiast as afemite A
pressure of said pressurized chanber 5 (1la) detected with said pressure

det ectg ngganenhan (4d) 1ohdr Hieayi 888HS JElRdR] ARPHT Gkl OApEPP AL os
according to claim4, wherein a rotatable shaft (42) is provided in said

Eressuri;ggighggbgﬁ %gggﬁsggnd said 10 viscous material (31) is nobilized
y rotating said shaft .

If the screen opening is such that this difference in
pressure does not cause any problems, then the air pouch
1lb can be left inflated at a predetermined pressure, but

20 if problems arise, then the pressure during actual printing
should also be detected, and the difference in the pressure
inside the chamber 1lla between the <case when the
application unit 11 is stopped and the case when it 1is
moving 1s used in considering the movement state of the

25 viscous material 31. Particularly in the case where the
pressure difference inside the chamber 1lla is large, often

this indicates the viscous material 31 is easily moved, in

other words the case where the viscosity has fallen, and so
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12. The viscous material application apparatus accordinq%to claim4
wherein said viscous material (31) 15 is recovered into dpﬂmﬁﬁﬁs%%ﬁgzed
chanber (Ila) by setting a pressure of said pressurized chanber (1la) to a
negative pressure by said discharge pressure regulating device (2, 11b),
and lifting said pressurized chanber (1l1a) while noving said chanber (11a)
hori zont aF g . PreseyreThelvitdoudlratRAU ~ apPl iteR9OntlpKRE at@SShcch? di ng
to claim2, wherein a tenperature of said viscous material (31) is

st abi | i zedcpyrdxehangi by ghe ¢dagrde ehi thpauEalilih)pressuge. A screen
printing machine conprising the viscous material application apparatus
according to cThim Geastaipygi if hded gid9suBd 15. aAwalyscduscomt et hg
application nethod wherein a single pressurized chanber (1l1a), discharge

pressure tegukalhbgofeMipewiZh thb) vardodiisehargaHorti dddis aiecShadpd
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actually conducting any printing.

Furthermore, by providing a plurality of pressure
detecting members 41 around the perimeter of the inside of

25 the chamber 1lla, as shown in Fig.22, the pressure state of
the viscous material 31 is detected with greater accuracy,

and detection of movement of the viscous material 31 inside

the chamber 1lla also becomes possible. If the pressure

difference between the pressure detecting members 41 is
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material 31 is unable to be stirred prior to supplying, but
considering that the viscous material 31 inside the chamber
15 1lla flows during the printing operation, it is clear that
the wviscous material 31 is stirred ©prior to the
commencement of printing by moving the application unit 11
back and forth across the top of the screen 34 with a
discharge pressure applied, and performing this type of
_20 operation prior to printing is a suitable technique for
stabilizing the printing.
In addition, in those cases where there is a need to
stir the viscous material 31, then as shown in Fig.24A and
Fig.24B, a shaft 42 is provided inside the chamber 1lla so
25 that the viscous material 31 is stirred by rotating this
shaft. The shaft 42 sits inside the chamber 1lla and is
supported at both ends, and O-rings 43 prevent the viscous

material 31 from leaking out. A pulley 44 is fixed to at

least one end of the shaft 42, and the pulley 44 1is
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#10%M5)‘EBE#RQ%%&§I€@!§$Uﬁ%&ére&0even further and the degree of

viscosity variation in the viscous material 31 during
subsequent printing is reduced. Needless to say, rotating
the shaft 42 while moving the print head 11 back and forth
is even more effective.

20 As follows 1is a description of the flow velocity of
the wviscous material 31 inside the chamber 1lla, based on
Fig.26A and Fig.26B. The flow velocity of the viscous
material 31 during printing, as shown by the arrows of
Fig.26A, is largest at the location of the discharge port

25 14 and decreases with movement up and away from the
discharge port. In cases where the viscosity of the
viscous material 31 is high, because the material is less
inclined to flow, the flow velocity is smaller, and

accordingly the flow velocity at the location of the
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&0- !10%@&T£%énngfggghs material 31 inside the chamber 1lla is
promoted, and so in those cases where the viscosity of the
20 viscous material 31 is high or in cases where the printing
speed 1is high, the flow wvelocity at the location of the
discharge port 14 is increased, and accordingly printing is
carried out without slipping occurring between the screen

34 and the viscous material 31.
25 Of course the shaft 42 may also be freed and allowed
to rotate in accordance with the flow of the viscous
material 31, and furthermore a strain gauge or the 1like

could also be attached to the end axis of the shaft 42 to
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left on the screen 34. Furthermore, as shown in Fig.27C,
even if the print head 11 is lifted after deflating the air
pouch 11lb, wusing the same technique used to prevent the
viscous material 31 hanging down from the discharge port
200 14, then some viscous material 31 is still 1left on the
screen 34. Reusing this remaining viscous material 31
requires considerable effort, and so all of the viscous
material 31 on the screen 34 must be recovered by the print
head 11.
25 According to the present invention, by deflating the
air pouch 1l1lb inside the chamber 1la the capacity of the
space available for storing the viscous material 1is

increased, and by moving the viscous material 31 inside the

chamber 1la away from the screen 34, recovery of the
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increasing the capacity of the space available for storing
the viscous material inside the chamber 1la is not
restricted to this method.

16 In this embodiment, as shown in Fig.27C, the air pouch
1llb 1is deflated to increase the capacity of the space
available for storing the viscous material inside the
chamber 1lla, and so as shown in Fig.27D, by moving the
print head 11 horizontally and scraping up the viscous

20 material 31 on the screen 34 with the thin blades 12, and
then lifting the print head 11 up while the horizontal
movement is continued as shown in Fig.27E, the print head
11 is separated from the screen 34 without leaving any
viscous material 31 on the surface of the screen 34.

25 As follows 1is a description of a method of rapidly
returning the application unit 11 to room temperature,
based on Fig.28A to Fig.28C. When production is halted

during use, a 1lid or the 1like is usually placed on the

application unit 11 and the viscous material 31 is stored
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10 to the start of production. If exchange of the wviscous
material 31 occurs frequently, then considerable time and
effort is expended on returning the viscous material 31 to
room temperature.
In the present invention, by replacing the air inside
16 the air pouch 1llb as shown in Fig.28A, the temperature of
the wviscous material 31 1is rapidly returned to room
temperature as shown in Fig.28C, and so production is
started earlier and excessive amounts of time and effort
are eliminated.
20
INDUSTRIAL APPLICABILITY
As described above, according to the present
invention, discharge pressure regulating device positioned
near the discharge port ‘enables efficient pressure
25 transmission to occur when a viscous material stored inside
a pressurized chamber is discharged, and enables an
instantaneous discharge to be carried out at an appropriate

and uniform discharge pressure with good efficiency and a

high degree of accuracy, and moreover by utilizing the
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chamber connecting through to a discharge port (4a):;
a viscous material supply device (1) for
transferring said viscous material (5) under pressure to
10 said pressurized chamber (3c); and
a discharge pressure regulating device (2, 3b) for
regulating a discharge pressure of said viscous material
(5) by increasing and decreasing a capacity of said
pressurized chamber (3c) when said viscous material (5)
15 inside said pressurized chamber (3c) is pressurized and
discharged,
wherein the discharge pressure regulating device
includes a pouch (3b) which is positioned inside the
pressurized chamber (3c) and which increases and
20 decreases in 1internal <capacity through intake and
exhausting of gas, and an air supply section (2) for
regulating pressure inside said pouch (3b) by either one
of supplying gas to, and discharging gas from said pouch
(3b) .
25
2. A viscous material application apparatus
comprising:
a main body (3) having a pressurized chamber (3c¢)
for storing a viscous material (5), the pressurized
30 chamber connecting through to a discharge port (4a):
a viscous material supply device (1) for
transferring said viscous material (5) under pressure to

said pressurized chamber (3c); and
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said pressurized chamber (3c) when said viscous material
(5) inside said pressurized chamber (3c) is pressurized
and discharged,

wherein the discharge pressure regulating device
includes an actuator such as an air cylinder (7) and a
voice coil motor (8), and a diaphragm (7b) which
transforms under influence of said actuator and increases
and decreases capacity inside said pressurized chamber

(3c).

3. A viscous material application apparatus
comprising:

a main body having a single pressurized chamber
(lla) for storing a viscous material (31), the
pressurized chamber connecting through to a single
discharge port (14):

a plurality of viscous material supply devices (1)
for transferring said viscous material (31) under
pressure to said pressurized chamber (1lla); and

a single discharge pressure regulating device (2,
11b) for regulating a discharge pressure of said viscous
material (31) by increasing and decreasing a capacity of
said pressurized chamber (1lla) when said viscous material
31) inside said pressurized chamber (lla) is pressurized
and discharged, the discharge pressure regulating device
being provided either inside said pressurized chamber
(l1la) or facing said pressurized chamber (1lla),

wherein the pressurized chamber (lla), the discharge
pressure regulating device (2, 1lb) and the discharge

port (14) are shared across the plurality of 1linearly
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aligned viscous material supply devices (1), and a
discharge pressure of said viscous material (31) at
discharge positions along an alignment direction of said
viscous material supply devices (1) is regulated in a

single batch.

4. A viscous material application apparatus
comprising:

a main body (3) having a pressurized chamber (3c)
for storing a viscous material (5), the ©pressurized
chamber connecting through to a discharge port (4a);

a viscous material supply device (1) for
transferring said viscous material (5) under pressure to
said pressurized chamber (3c); and

a plurality of discharge pressure regulating devices
(2, 3e, 3f, 3g) for regqulating a discharge pressure of
said viscous material (5) at a discharge position by
increasing and decreasing a capacity of said pressurized
chamber (3c) when said viscous material (5) inside said
pressurized chamber (3c) 1is pressurized and discharged,
the discharge pressure regulating devices being provided
either inside said pressurized chamber (3c) or facing

said pressurized chamber (3c).

5. The viscous material application apparatus
according to claim 4, wherein a pair of inclined plates
(12, 12) are attached to both sides of a lower section of
said pressurized chamber (l1la) so as to approach one
another in a downward direction, and an opening between
bottom edges of said plates (12, 12) is wused as a
discharge port (14).

6. The viscous material application apparatus

49
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according to claim 6, wherein a soft elastic material
(38) is inserted between each of said inclined plates

(12, 12) and a lower side surface of said pressurized

chamber (11la).

7. The viscous material application apparatus
according to claim 2, wherein following filling of said
pressurized chamber (3c) with said viscous material (5)
using said wviscous material supply device (1), residual

10 supply pressure remaining inside said pressurized chamber

(3c) is absorbed by said pouch (3b).

8. The viscous material application apparatus
according to claim 4, wherein a pressure detecting member

15 (41) is provided at either one of an inside edge of said
pressurized chamber (lla) and a position between the
pressurized chamber and said viscous material supply
device (1), and said pressure detecting member (41)
detects when said pressurized chamber (lla) is filled

20 with said viscous material (31).

9. The viscous material application apparatus
according to claim 10, wherein when said pressurized
chamber (lla) is pressurized by said discharge pressure

25 regqulating device (2, 1llb), in cases where a detected
pressure at said pressure detecting member (41) does not
reach a predetermined pressure, an amount of viscous
material (31) 1is Jjudged to be insufficient, and said
viscous material (31) is supplied by said viscous

30 material supply device (1).

10. The viscous material application apparatus

according to claim 10, wherein said pressurized chamber
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(1la) 1is moved while pressurized by said discharge
pressure regulating device (2, 11b), and a pressure of
said discharge pressure regulating device (2, 1l1lb) 1is

regulated based on a pressure of said pressurized chamber

5 (1la) detected with said pressure detecting member (41).

11. The viscous material application apparatus
according to claim 4, wherein a rotatable shaft (42) is
provided in said pressurized chamber (1la), and said

10 viscous material (31) is mobilized by rotating said shaft

(42) .

12. The viscous material application apparatus
according to claim 4, wherein said viscous material (31)
15 is recovered 1into said pressurized chamber (1la) by
setting a pressure of said pressurized chamber (lla) to a
negative pressure by said discharge pressure regulating
device (2, 11b), and 1lifting said pressurized chamber
(1la) while moving said chamber (l1la) horizontally.
20
13. The viscous material application apparatus
according to claim 2, wherein a temperature of said
viscous material (31) is stabilized by exchanging gas
inside said pouch (11lb).
25
14, A screen printing machine comprising the
viscous material application apparatus according to claim

6 as a print head (11).

30 15. A viscous material application method wherein
a single pressurized chamber (lla), discharge pressure
regulating device (2, 11b) and discharge port (14) are

shared across a plurality of linearly aligned wviscous
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Wi e=s75%diambbhi Y11a) when said viscous material (31) inside said
5 pressurized chamber (lla) 1is pressurized and discharged,
and said wviscous material (31) is moved inside said

chamber (1lla) and recovered into said chamber (1lla}).

16. A viscous material application method wherein

10 a single pressurized chambér (lla), discharge pressure
regulating device (2, 1lb) and discharge port (14) are
shared across a plurality of linearly aligned wviscous
material supply devices (1), a discharge pressure of a
viscous material (31) 1is regulated in a single batch by

15 increasing and decreasing a capacity of said pressurized
chamber (1la) when said viscous material (31) inside said
pressurized chamber (1la) is pressurized and discharged,

and said viscous material (31) is recovered into said
pressurized chamber (l1la) by setting a pressure of said

20 pressurized chamber (lla) to a negative pressure by said
discharge ©pressure regulating device (2, 11b), and

lifting said pressurized chamber (1lla).

17. A viscous material application method wherein

25 a single pressurized chamber (1lla), discharge pressure
regulating device (2, 11lb) and discharge port (14) are
shared across a plurality of 1linearly aligned wviscous
material supply devices (1), a discharge pressure of a
viscous material (31) is regulated in a single batch by

30 increasing and decreasing a capacity of said pressurized
chamber (l1la) when said viscous material (31) inside said
pressurized chamber (lla) 1is pressurized and discharged,

and said viscous material (31) 1is recovered into said
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pressurized chamber (lla) to a negative pressure by said
discharge pressure regulating device (2, 11b), and
lifting said pressurized chamber (lla) while moving said

5 chamber (lla) horizontally.
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