;uvwxe3eT6JT1 April 2002 SPECI FI CATION 166166 VI SCOUS NATERIAL éﬁg CATION
APPARATUS TECHNI CAL FI ELD 10 The present invention rel at €5

mat eri al application apparatus for applying a viscous naterlal 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 configuration of a

converi onal viscous material appbEEAEiloRTdMaratus is des mmmmmmum
reference to the schematic illustrations of Fig.29A and Flg wn
in Fig.29A, this viscous material application 20 apparatus conpiégsges a
material supply section 1 for holding a viscous material 5 such as an
adhesi ve or cream soVISCOUSIMATERIAE SAPPLICRTION | ABPARBTUSN 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 Lp-Fik9cRPBrrkfpsome cases a valve 16 for starting and stopping the
suppl y of conpressed alr nay al so be prOV|ded betmeen t he naterlal suppl y
sectiﬁ? é d 2 eng t he %;%1 sectlon g qnaterl 1

appar at us, in The cparses%eré 3°prad eterr%i dsqugntlt *5f “t'ie VI STOUS
material 5 is required to be dlschar ed, the viscous materi al is

pressuri zBBPL L 6ATABBV PR FasNsr £ QP*Y%%%pPl§HSFP8ﬁ1Wﬁ§%ﬁ¥%%Lﬁ%Ph

regul ati ng section 22 and forced dowmmward, and the 10 valve 16 is then
opened andst ke vadleotisvemt 6ream §Qﬂ¢&ma@§eé1ﬁQﬂﬁ4¢R9Yﬁs@ﬁaﬁgeqﬂwén4a
Then, when application onto the circuit board has been conpleted, the valve
16 is cl osppdlitlwewer targel wusboas aatércalitapphrdati on apparatus 15 of

t he conventional configuration described above, because the conpressed air
supplied fromthe pressure regulating section 22 is applied on top of the
viscous material 5 contained in the material supply section 1, then

depengd ngpaBRkEREURBaRAgt eristics of the viscous material 5, the 20 pressure
of the conpressed air may be affected by the viscosity resistance of the

Vi scous nateri 5 In t rea ty.

di stant di scha?é% p%l?g Ii Q hghg%gg Ilzlar g%Pse%tlé(;%ﬁ‘Z&%%%g%i ue‘ﬁlg{awg

vari ations evel i,n e pressure transm ssion i.t .25 S dlfflcult
o obt ai nAFGHEY L aceRTaca® chﬁa?pgaeraq%a%tﬁ.ésssmba. SR TSy
Furthernore as shown in Fig the response tinme fromthe paint mhere a

si gnal |st6uFB&tﬁﬁ?qm%%%?(ﬂ%ﬁﬂﬁﬁ%ﬁ¥%ﬁn%a?ﬁeﬁé?e?%ﬁné&dpﬁé§sgﬁ§ t P he

poi nt where discharge at 2
shown 1in Fig.293, this wviscous 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

T
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1 April 2002 5 that pressure is actually started, also Igﬁg@hegﬁ %ﬁg%the

sane reasons, and so a waiting period develops fromtrans

di scharge start signal to the actual start of discharge. In addition, after
st oppi ng pressurization residual pressure remaihs, and so other 10 probl ens
ari se such as the viscous material 5 hanging down fromthe discharge port
9a beithg PBAcdd GUHIRERRTIRe SRR gb- por F 44 PdRd ARIARFRTYESt 0 1hetRE rcui t
board, creating a bridge, when the viscous material application apparatus
i's next posbei whedeon Piredsitedniinegofugntis vk Hereroves¢ous heaterial

af orenenti oned conventi onal apparatus, in those cases where a device called
a nmultiplé rnezztegulicred t tio abpl whiaddhayrgefd ,di Sledarvdecpost materiadchd asst hat
shown in Fig.3l A and Fig.3l B, was used for performng a two di mensi onal

bul k supphyegbuthee¥i FeMS dFIRY IH) , cblirdfséal how naippIakie Erai Senar ose.
In highly viscous materials, the pressure transm ssion through to the

Vi scous L 5 o] Ui B-0r angd Londu ste 31
was applFggg%gﬁgecfgggﬁﬁﬁg%grEgggl%?hgg ngghomme%ﬂq%rg?SZA'a%%h¥?a%%ZB,
becau the transmitted essure 25 fraomihe . compressed air_differed
depeni‘?ngvt;)’%vfeheig]osilﬁ o% of" tr?é)edrﬁeéjchéarnﬁfe ;;%ohret 4‘61,5%01%/%ri%?4?%%la§[eve? oped
in the discharge quantity depending on the di scharge position. The present
i nventi ondéﬁﬁ'E‘aFSePesglr\?é‘ t eabd&es‘ﬁi%m%nsf,’oﬂt hgén obj ecteTof p‘?’lb%i‘ ding a
viscous material 3 1 April 2002 5 application apparatus capabl e of
i npr ovi ngagpdéRatgenacttradiharnct §¢itkeaBpagdehpscicasry mRiatsd ngtlerit the
pressure transm ssion for discharging the viscous material efficiently, and
i mprovi ngvaheer @épdascieneds. 10 DI SCLOSURE OF THE I NVENTION I n order to
achi eve the above object, a viscous nmaterial application apparatus of the
present invent HoReGORPriigeSa Fidushodyteava g adglriessuonz espbsdpabes whi ch
connects through to a discharge port and stores a viscous 15 material; and
a Vi SgoUS oFRteld alo S Yordey| é@nf?ﬁui’é@f@ﬁeﬁ%'s&&i%l%@ rhels et srsal
under pressure to the pressurized chanber, wherein a discharge pressure
regul atin evi gyl ati [ r r I f I S
mat eri al g§lg| nc%:r aé%sgé&;rgggcrﬂg)sélnmgecghzgg@ gg%%c?’?%lég rt%he%p: eis/éls?f?r:P ed
chanmber when _the vj,scous natgri I ins%de Qﬂg gﬁessurized chanber. i.s
pressuri z8G<hRE"di<ThdPgetPR 5 BF o det Bi Her Tl'fisi He" THE pFesSarPled
chanber or facing the pressurized chanber. According to the present
i nventi onCOBEEANSE tiRe D% A2 hat@PPLY SEGFLAN wrﬁ?%ﬂegﬁﬁﬁmé%@g
chanber is discharged with a discharge pressure regul ated by the di scharge
pressure Deguth@ir@h@%@¢%@rbﬁ©@¢@edlgiﬂﬁmﬁ iVﬁ§ﬁ@@Sth@apﬁé§§iri§ed ehanber
or facing the pressurized chanber, the air pressure is transmtted
ef fi c2@nt byeandrani $0r rihe 4 comprApgisield 2802 Smayp the wiffectednaberithe and
so the responsiveness fromthe start of pressurization to the start of
di schar geviigpbevey, rard s&asidiet AF eclth sehac@es quadkriy106 @l viisedust
material is discharged al nost instantaneously. Then, follow ng conpletion
of the di g¢hangg)tbacausgann e dypbiRi€ssWre dfer JTRILAR tW dNddhd ge
pressuri zed chanber, the problem seen in conventional apparatus, where the
Vi scous perialy jha dayn faomihe,di sgharggnport and hen, ,to t he
application target during the next application, is prevented. Because the
ef fects of vLsgogity Eg;i%}aqfeigr%h%S|¥éﬂgﬁ%ee en g%thsggghl ry'sggus
nateriaIsYaFﬁS oved séﬂaﬁﬁ% accuracyfﬁn i'heT eased e%F|C|ehc§ ar e
achi eved across all types of viscous material application, enabling for
exanpfe, Haﬁnif%%ﬁ#ﬂ?%gﬂard§°evéﬁmﬁﬁfkhehéﬁgéyof QEFBEATHri MWt e a
printing paste is applied along a straight 20 |line .

quantities and discharge pressures.

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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The di scharge pressure regul ating device may suitably conprjse. h
positioned inside the pressurized chanber for increasingngr Bﬁkfé§§¢%g

internal capacity thereof through the intake or exhausting of gas, and an
air supply 25 section for regulating the pressuire inside the pouch by

ei t her_supplying gas to,, or discharging gas fromth ouch, and as the
shape 2f gﬁ#p@ﬁﬁ?%‘?&nﬁ%r ARETHALAYL t?é’-air%t%e %l‘s%xﬁﬁggf:f’ﬁﬁsoffodfastl?? om t he

air supply section and the pressurized chanber, the capacity of the
pressuri zedmg reagpnsl 2002 5sehabewdis intor e dr @%mlé@&%d,fmbl ing
the di scharge pressure to be easily adjusted. In this case, the closer the
air pouchtiranpnsstionedof 0 & heidickaltgegespart isisyriel t ke prbssuacizeal
chanber, the snmaller the difference will be between the air pressure used
for dischgegetandst he AGdalrgkd di schad ge Judgsswrg, aadtbhe nBEspp heg
responsi veness is inproved. The di scharge pressure regul ati ng device nmay

al so be ¢ : - L,AM to S i haCYl Lder an ice
o 1| ot of TR & dr AR agnr R ok {Pasraron nonar 26 A i Plen 5 “the
actuator and, increases or_decreas t he city insi,de the pressurized
chanbgi. EEPPESPﬁD? }SFt%%fck%ﬁrgﬁ?ev%gggﬁglg?¥§réo%f§bJFh O i o Whi ch a
pressuri zed chanber, a discharge pressure regul ati ng device and a ﬁ%scharge
port are £RaPedtagr odsSE 2895 &?%‘Ft’rty‘laof SimGar FPraFfgn8ityi BEdts Hiteri al
supply devices, with the discharge pressure of the viscous material at

di schar gedpsshareas BP&Rg fhe apggnﬁéh?raﬂgecﬁ?ontﬁ? t BRI G ouROMEd eri al
supply devices being regulated in a single batch. According to this 25
confi guratirenting strbendgei ntWingn stbk asitdeads dewdeirbied adpwkicahieon

di scharge of a highly viscous printing paste is carried out uniformy and
with a hi gppdegeae ot aegur peyitiegardbasshef ctilkeudisbbarge position. 6 1
April 2002 5 Another suitable configuration uses a plurality of discharge

pressyge regul ahirpgedR¥irees, iW th dke diSehad@h i Gssur e ebnvdier Vosgpus
material at a discharge position being regulated as desired, and this

fi ' I I ' lLat:i ith
case. 10 PRPPREP RS e iy RGN TG o Rt of (RaTPnsd et 6 WAl R Khpr oach

one anothgg a downward direction to

z%Te 4C Wi a plurality ogxgigcharge ports 4d, such as
that shown in Fig.31A and Fig.31B, was used for performing
a two dimensional bulk supply of the viscous material, the

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 in 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
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sides of the |ower section of the pressurized chanber, and usi

openi ng between the bottom edges of these plates as a di sﬁrﬁ?#p%&fz t hese
inclined plates function as a 15 substitute for a squeegee in the
aforenmenti oned screen printing, and enable the filling of a screen opening
with printing paste to be appropriately_perforned by di scharge pressure
regul & i oAPPAREAESCR| gHRPHE St eCBPP%QPng 9% péE‘EirSI"é,ngano‘%a%&FW%venent
in printing quality is 20 achieved. According to a configuration not
restrictedctorsappl yndy presasiang r efffigriaing byhecersvong naveritite suppl y
device used for transferring the viscous material under pressure in the

af or enent pesedueentirgusatiisegionbyfdordi sgh2bgihe thken viedyouso mdtemidbr easy
exchange, and enabling a cartridge filled with a viscous material to be

accommodated; Wi At Myt henAREAPREYYngt BReViE6pUAsIBEAREEEL IS Sstored in the
pressurized chanber, the pressurizing device for supplying 7 1 April 2002
5 the viscous material becones unnecessary, and supply of the viscous
material is sinplified. Furthernore in another suitable configuration, a

sof t ﬁigﬁh&gﬁgg%g&gfbg:gHEnfﬁ&EﬁgIBﬁtmeen t he aforenentioned inclined

pl ate e surfaces of the 10 pressurized chanber. In such a
configuration, _when the inclined Q%ates are ﬁressed onto the screen, the

i nclined platednfl 8kx388usFAg arh#bBroveRent 2PAVE hePRPEsi ord wi YHS EPies

screen. Accordingly, the problemof the viscous material seeping out
bet ween t hetenéhlnezPrpl btebliand aprasiw®en Afheffhe 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 1is provided either inside the ©pressurized
chamber or facing the pressurized chamber.

According to the present invention, because the

25 viscous material stored 1in the pressurized chamber 1is

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



15 the viscous material is supplied into the pressurized chanb: en
the viscous material inside the pressurized chanber is pr]eggltﬁﬁe%{(?%h

prevented. However, in order to further inprove the adhesion, the inclined
pl ates need to be | engthened to increase their flexion. Such | engthening 20
causes the capacity of the pressurized chanber to increase anﬁ t he_anmount

of supbli B8 FNEcBLSCAHPeMPEPTLELr nePdasSe, G JiF SROIFS YSHP | ad¥in the

supply tine and an increase in the weight of the application unit. By

i nsertingshasbf pfepasspuriaasiral thetthee s tetd iafc|difehany | HRRZOWRY t he
| ower side surfaces of the pressurized chanber, the capacity of the
pressuri zeddchanbertdlsl kegi sshakye whulae tditiyl loenthei vg sfcloersi ome todr tdnke
inclined plates, and the volune of the viscous material is kept to a

mnimum Jhe §ofthelgsedi Camabeti alnsoaheamésosbe. 8  Thdp) i £ ing
constructed along the inclined plates, and may be connected at the edges of

the two plLahgset Pbnaldreriad i ueky¥nacpar ate esesnof reefitiughastisssmteri al
are also Inserted at the edges of the inclined plates. Wen |large anounts

of vispous Bt eLi Al gL g B%E%%%is%h?iz%@ec%%ﬁntb &, agtic ﬂ?c;[bglgé;ﬁljs%egq nged not

be fornedr%T%ﬁ%St e 1nclirned plates, and a Soft ‘mat eria inserted
only at the tips,of ﬁhe i nclined pl ates. IQ anat her suitgble iﬁgi“guration,
in the caSENVRBFLOPRF| ARRAFAHE £ i MPPAG of AT he I Ur P2EG SRanE W th a
15 viscous material using the aforenentioned viscous material supply device
t he suppl §opRresEtpR dfhe hediaadige meiti aRNSupphendedfBeres ct®, HR even
t hough the supply pressure has been cut the viscous material wthin the
pressuri zedpthaabgenst itdrgest ai dsirandegrelee of nezdssuppplacpsieh, whith 20
functions as a discharge pressure regul ating device absorbs this residual
supply prpseuenteanni Bepguse the prfdssutrsi 2ed vty cousi sttarece egltet | on
in the pressure inside the
15 minimal even with highly viscous materials, improved
discharge accuracy and increased 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



pressuri zed chanmber. Accordingly, the residual pressure wthin th
pressuri zed chanber is renoved, and the 25 di scharge pregtdmﬁf*% i@ﬁﬁr(ﬂl ed
usi ng the aforementi oned pouch. Furthernore, in another suitable
configuration, by providing a pressure detecting nenber at an internal edge
of the pressurized chanber or between the pressure chanmber 9 1 ril 2002
5 and % heChpBEBESs Lifat BRFEF2 3B pPY diﬁﬁﬁ?e%se(p%ene’agb%ﬁ%gvi@@o&lmép?%l is
supplied to the pressurized chanber by the viscous material supply device,

t he presspresderectiondareederlvetdivstaden the phéssgrpged Wifanbkeses ful

of the viscous material. 10 Furthernore in another suitable configuration,
in those thsesiwhepeuchr ing greSsisnadt ton tdfe t desphasger poed civasbds by

t he di scharge pressure regul ati ng device, the detected pressure at pressure

det ecti ngtAENBREsHALS zBAl chaAslBrd RhedeheNldied HY esiSiicseritd UAOMEMbe | S
made that the 15 anpunt of viscous material is insufficient, and the

vi scous nﬁ%ﬁagé}l %Hgma}ird?r’f;%%d?e U-§§9dt9o§UBEEEhEQ§§Via§1%IO%ém§@E&£i to

repl eni sh e Vi scous nat W thin the pressuriz chanber. 1n anot her

suitaple confjguration, the pressuriized 20 chapber s _noved while .
resoll | 285 BYAFRE dPERREYBe bt ure s e S | N Sdebt Reo ShUCPRES priBsur e
of the discharge pressure regulating device is regul ated based on a
pressure oFPFAESHr essurized chamber detected with the pressure detecting
menber. 25 Furthernore in another suitable configuration, a rotataiscous
material is noBhfi ZdEBpNIs RFRFSERR SRAVLALEDL: g Hote MAY akdsiverbe
suitabl e configuration, the viscous material is recovered into the
pressuri zednehanbeedl@rom an actuator such as an air cylinder and a

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 is 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 1linearly aligned viscous material supply
devices, with the discharge pressure o¢f 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, 1in 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.




1 April 2002 5 by setting the pressure of the pressurized, chanper éo a
negati ve pressure by the discharge pressure regul ating delidRr1d) ¢ ang
conpl etion of discharge, and lifting the pressurized chanber while noving
the chanber in a horizontal direction. 10 Mdreover in another suitable
configuration, the tenperature of the viscous material is_stabilized by
exchargyi ng t hePBPEDPEKsi Bl bdPaf r PRUCHI U E» DESER PRI ORLBEAFLHEY DRAW NGS
15 Fig.1 is a longitudinal cross-sectional view showi ng a viscous nateri al
appl i cat i dhsappagat wrressoorali ngondabingr slevdssdi nehthofthehed pseange
invention; Fig.2A and Fig.2B show experinmental data according to the sane
enbodi nenprevbare . Phei risgraphmnshewi ag tate 20 diexhangjevepesst dbnt he

di scharge pressure, and Fig.2B is a graph showi ng the efficiency of the

di schar gepph 8§S e ul1Rr@QOL A §05PPEH S0BNW tthid el ial orapPRsBl &S,
Fig.3 is a longitudinal cross-sectional view show ng a second enbodi nent of

t he prese L i an; i I ongi {,udi St t | view
show ng aT%ﬁ??gggﬁbggfﬁéﬁfgo?eéﬁgéggggeE? F%VEE?FSE&géiSEEQ gﬁggﬁig.SB show
a foug h enbod'negh OR tge resent iﬂgention @heng FE§C§AnES a front Vi ew,
and FiG. 58 i s ELEPBERUPERy B ptASHOo0boPa e ¢ Ba s IS Ser ki &
reference diagrans for the sane enbodjnent, describing a process for
appl yi ng 4PpF n@Pﬁ§°6§§t@Wﬁﬂ%ﬂﬂﬁﬁ??ﬁ&%r?aPPWBVa§9ré@%%QQHﬂﬁrﬁfi?P%P
sequence fromFig.6A to Fig.6E Fig.7A and Fig.7B show experinental data
conpar i ngsidegapifatitenslowe i sepbige pfesder @AM Zeshvadmnikaiad @2xa@npl e,
where Fig.7A is a graph showi ng data according to the sane enbodi nent, and
Fi g. 7B i suaigpapheshgpemogdiet wooor die@gbbbtamc engest icdnalhes@anpl ate$i g. 8A
and Fi g. 8B show experinental data conparing the 15 responsiveness of the

di schar geapr essdf echit fie a poaftyenthed@l iaxaipkd, phwdes FEgn8Aibs asgraph
showi ng data according to the sane enbodi nent, and Fig.8B is a graph

showi yg) datiBsageqidi NPot0 & RRYdONal exarp! 8roFbleftidnad! osgrdai nal
cross-sectional view show ng a 20 nodified exanple of the sanme enbodi nent;
Fi g.1 OA apd.Fi 0B 1Lt [ t h e ' t wher e
Fi o 10A | BEFaRg aa e b EaEt Pt o AngeRRER ORI e

show ng a,di sehar e, pressyye, di stribution for the sare eqgodirent,

pressure regulation, and so highly accurate printing is
possible, and an improvement 1in 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




25 Fig. Il A and Fig.l1B show a sixth enbodi ment of the present_jnpvention,
where Fig.lIAis a schematic perspective view show ng théféggﬁhﬁiéﬁ%é
el enents, and Fig.lI B is a graph showing a discharge pressure distribution
for the sane enbodi nent; 12 1 April 2002 5 Fig.l2A and Fig.12B are
di agrams showi ng the action ?f t he present invention using the ffurth and

the fi%thtBAbBASFRHEsMaFRELE LFPGCCIRS YrRaGFFRAEYdi Y & P oHAF vi ew

showi ng the state immediately follow ng the conpletion of discharge of a
vi scous nﬁ@éﬁpas,méﬁGrFﬁé.PElempﬂéfaeaengitudinaI cross-sectional view
showi ng the state where the discharge pressure has been regul ated foll ow ng
conpl eti on of #BusthargpereFiigq dr®tlen fobgabldi cehfigogstienti enasolf ew
describing the essential elenments of a seventh enbodi nent 15 of the present

inventiong15kgikb4Anandr F4 0. | 4B shewraeei gbtheenbodhaeni f of ethdiet psesent
invention, where Fig.l4A is a |ongitudinal crosssectional view, and Fig.|4B

I's a trangyersheAr 03 atest | il Vi, POwERQ- b3Ael S studtelctiaectdve yhew
showing an Integrated type soft elastic material, and Fig.ISBis a

per Spegti Kooyl aw, shaw a0, o fl vi defl, t ypeysoft el et RIS ! Al Bl GeABA and
Fig.l aré grapﬁs Showi ng"the renoval of fesidual” pressur'e frominside a
pressuri zed chamher by an 25 air pouch; Fig.l|7A, Fig.l 7B, Fig.lZf.aqg
Fig.| 7D arBC¢tBELs &M Sival 247 e%e§ﬁ8§/i r?dlt\?arif}b%ssgfg?gs &t &5 +1Bodch:
Fig.18 is an explanatory diagramshowing a slit for renoving air; 13 1
April 200plstepgfled icgugd ngx prarddPsioy edieadr dm s oedsuretiet®Rt i ng
menber inside a pressurized chanber; Fig.20 is a graph show ng the pressure
i nsi de a pressuri zedcchudbrylwhehhan pneltlieal stipphy andcovsadud tevhal
supply are carried out; 10 Fig.21 is a graph showing the pressure inside a
pressuri zedephagbentdbeitwgepr ithiei Aigyc1Ringd2 liasean x| t@rat e ye e aghemn
show ng pressure
15 the viscous material is supplied into the pressurized
chamber or when the viscous material inside the pressurized
chamber is pressurized is prevented. However, in order to
further improve the adhesion, the inclined plates need to
be lengthened to increase their flexion. Such lengthening
20 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 unit. By
inserting a soft elastic material between the inclined
25 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



detecting nenber inside a pressurized chanber; Fig.23A and Fi 243
di agrans showi ng the flow of a 15 viscous material; Fig. o A %&548
show an exanple in which a shaft is positioned i nsi de a pressuri zed
chanber, where Fig.24A is a Iongi tudi nal cross-sectional view, and Fig.24B
is a Ieft side view, 20 Fig i,s a.graph _showi ng viscosity variation of a
Vi scous rrﬁ?@FF’éPCtﬂjgaéeﬂgaﬁBeFﬂ&CQGBe&lr O IFEGFr af S AN R FF RNttty
distributions for a viscous material; Fig.27A to Fig.27E are di agrans

showi ng aatopseatddse50f otheedorerp hytasvi s&o@d egmartiiate I oPRAAGD of a
screen; Fig.28A to Fig.28C are diagrans describing a nmethod of rapidly
retur ni ngpaecyescafs saferiedbstdcr ommdeiper atar alasheies&rge@8Ati stlae

| ongi tudi nal cross-sectional view, and Fig.28B and Fi g.28C are graphs; 14

1 April 20@geB Fbf. 294e anichdi the®B Al eschemalihenpel spget | ¥Rothews show ng
two types of conventional viscous material application apparatus; Fig.30 is

a graph S@?%QQsdﬁra@Fﬁ:%lt heer ?%Qﬂﬂ%'s‘i%’l%ss e therdischarge pressuse for

t he sane conventi ona exanple; Fig.3lAan Fl g. 3l B are schenatic

perspgctive \é\i%pshgow ngmte lyoD S E’he I tc'leln%dngvlﬁa{tees of aR&h
p

conveht i oH&F%e & Frg°32B%are gr dphs Showd g %ata £5¢ the

15 di scharge pressure fromthe rrultl pl e nozzl es of, the sa conventi onal
exanpl es, "ebEFédpoRarhg RFt Hntsﬁétﬁélaé’@ﬁé(n@ﬁ't rFt?sofOfIS:' .%Iwweﬁ?g 3B

respectlvely, and
plates.

In another suitable configuration, in the case where

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, 1in another suitable configuration, by

providing a pressure detecting member at an internal edge

of the pressurized chamber or between the pressure chamber

9



Fig.33 is a diagram of a nodified enbodi nent of the present_iny. 10N,
showi ng an exanple where joints are 20 positioned at the fé}l?rh]ﬁg&ﬁ%ht
sides of an application unit. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON As
follows is a description of a viscous material 25 application apparatus
according to an enbodi nent of the present jnvention, with reference to

Fi g. 1 & hrenghthregvagcodagmpigrasl ﬂup'géb@§vﬁ§ﬁeﬂgﬁeﬁnﬁﬁi?ﬂﬁi%ﬁ?%ﬁﬁ%ratus
according to a first enbodi nent shown in Fig.l conprises a material 15 1
April 200RaBesippl yisestuippditd aficai ¥theumnesuciiash ghagReranbtdppiheati on
unit 3 which forns a main body of the apparatus. The material supply
section lvisabasnsmatersebussuppeyi alebiseich tlse arprahesree delte cr zagn

sol der stored inside a cylinder shaped storage tank | b, and under 10 the

ef fect of negperegsedcaisr wised iy ot eshad zsdpphimbar phgngern 1l afopeiat es
and pressurizes the viscous material 5, and transfers the viscous materi al

under pregsuLE,SOnLbatiLhe inside of a chanmber (pressurized chanmber) 3c of
t he applicat?oﬁ uﬂ%t Sl%s always full. 15 The application unit 3 and the

mat erjal supply segtion 1 are c t ed .q Qi _nt ' pQsitigqning a
througﬁ apertuygrggeﬁr85?deéginggﬁg%fgin?xgﬁfgﬂfhafﬁgﬁgﬁﬂﬁgﬁﬁﬁﬁﬁape% ure 6a
interconnects with a viscous material suppl assa rovi ded ,

hori zont aFPgSEn CERESsiHE LT THe D 8F8F8ﬁ8ﬁ¥?gh88 gﬁaﬁgﬁ$ BLES$YEl 8L cous
material 5 is supplied to the inside of the application unit 3. A discharge
nozzl e 4bchameads By ofhe dHistH@RLfEE sBEESEHTE aieIher botd ofEFE Cehe the
application unit 3. In contrast, the air supply section 2 is positioned at
the top oflethet28 apptssate omtunpre8suand dohptebsed membelr ofrehi snel r
supply section 2, which has been adjusted to a predeterm ned pressure for
use i n mateathl asppphgtersiheanpliressedel, Ntao jarigaian tpduc e odeapyting t he
entire upper portion of the inside of the chanber 3c. In the first

enmbodigrentmobiAt So¥bvistofBr at2@Q215 ia rifua dlerdnd die e{oreneaduoned
air supply section make up the discharge pressure regul ating device.

2
Al t hough ﬁgwwgfigdgﬁ{;glggsdg@ggei Ny hiéssabo%rregﬁﬁpw gLt 9as ish as

nitrogen gas cou used as the gas phase. e air pouch 3
Lo S BrBNC: ShapEt,XERSE! 40 TRYe 0L, LUNEL Bl (SR L
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 1in 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



t hi ckness of 0.03mmto I mmfor exanple. Furthernore, on c i de ' of
the conposition of the viscous material 5, the use of a s ﬁ%%ﬁ%iﬁégﬁgtant
material for the air pouch 15 is also desirable. Preferred thickness for
the air pouch is in the range of 0.3mmto 0.5mm If the thickness of the
air pouch 3b is overly thin, then there is a danger of the pouch rupturing.
In par?i chYarsetthd % %mmwr&eea tU‘eoepﬁreEE’gEfLiZ?éid %he @i stous
material 5 is supplied into 20 the chanber 3c, in order to absorb residual
suppl y presgaréveenBfapagren Pre Ehanb@is@eargdd PHRILUTS ar9dssibingty of
the air pouch 3b rupturing at this tine. Furthernore, if the thickness of

t he air pdachcadb ficd lowemoy ¢dmpket hem blferds scharglngendofl idétierg orlat i on in
t he responsi veness of 25 the expansion and contraction of the pouch.

Furt her nopgeasutheedi 1 e 8b expasds myviaont r ages ageanpanyi ng t he
i nfl ow of conpressed air fromthe air supply section 2 or the outfl ow of

conpressef],ak b he 1 g abEL$HRPI Y section 2, the capacity of the chanber 3c
i nside 17 1 April 2002 5 the application unit 3 either decreases or

i ncregses. Accgggingg¥1 the V5§89H35”315515ﬂb % | n%%q%igﬂgﬁgpﬁgber o

IS
pushed out or Sucke up under “a préedeterm ned pressure. e{nDre,eby
shortening the distance _fromthe . air pouch 3b .ta the discharge rt. 4a to
approxinag@WQeFéﬁHFForofO égéan&FcPW§ rggﬁﬁﬂgfﬁené§% i%tgbﬁﬁﬁﬁﬁg . % ot her
words, as shown in the graph of Fig.2A there is no waiting period fromthe
poi nt di seKERgeIiLBIt tPRedisninALAr aBt BAF PPBSBuri zation occurs, and there
is no residual pressure at the conpletion of discharge. 15 Experinents
reveal ed that the discharge pressure reached the predeterm ned pressure
transferred fromthe air supply section 2 within 0.3 to 0.5 seconds.
Furt her noBRIER DRSCRAREIOHNOEr THRWPRAWNDNGHI scharge is turned off, the
pressure inside the chanber 3c foll ow ng conpletion of the

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;

11



20 pressurization falls al nost instantaneously to a val ue q#ose t ro,
pELL 404

enabling the discharge to be stopped. In addition, in t het f i ment,

because the di stance 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

conpressed air_supplied to the air pouch 3b fromthe air supply section 2,
and the dischang'gﬁeéﬁugﬁQﬁgﬁh@r9i§€5ﬁ§%ﬂ9ﬁﬁq%ﬁgEﬁ%%h§P§e&hﬁwﬁﬁW%e

di scharge port 9a are approximately equal, and this fact is confirnmed by
conpar at i ¢ebedpaenfentde xPHdictERdawWiRIPETONEENRt iRRIYIBI a1l PRINTing02 5
apparatus, as shown in the graph of Fig.2B. In this manner, in the first
enbodi nenpasthe (efifscoivesnayatodr prEssbye saramsnipsinning inpraoveedbsnee

di scharge pressure regulating function which utilizes the expansi on and
contracti gpomctigneaf tbheigl sEpouch 3b associated with the supply and 10
exhaust actions of the air supply section 2, and the effects on the flow

characteri sti C?ﬁaf. 7F\hear‘{éiSCEoiq;f. TRt &R éxalteeriﬁq@nitalt h@aﬁﬁan@&ﬁpé’»ﬁ@%

e
reduced. The exhaust action of the air supply section 2 is realized by

eit hejq releashpgohlie Ay idslde ke abropoueh Shinto dhe-gionsphaie, or by

15 suctionrng e air “out. "Accor second”enbodi ment’ shown™in Fig. 3,
IR W G S A R

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

i s provi deBej rfate 8MPogyPRler 3nd afdJdcdRpriess@d HFPH r SRCHFAE%ai Fa3ippl y
section 2 which has been adjusted to a predetermned air pressure is
suppl i ed &roardhngi toper coguenthdnascerdinngey t he piston 7a

Fig.8A and Fig.8B show experimental data comparing the

15 responsiveness of the discharge pressure with a
conventional example, where Fig.8A 1is a graph showing data
according to the same embodiment, and Fig.8B is 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.10A 1is a longitudinal cross-
sectional view, and Fig.l1l0B is a graph showing a discharge
pressure distribution for the same embodiment;

25 Fig.11lA and Fig.11lB show a sixth embodiment of the
present invention, where Fig.l1llA is a schematic perspective
view showing the essential elements, and Fig.l1lB is a graph

showing a discharge pressure distribution for the same

embodiment ;

12



noves up and down causing a deformation of the diaphragn17ﬁ}25. t &&Qed to
the bottomend of the piston. This deformation of the diéb %ﬁﬁéi causes
an increase or a decrease in the capacity inside the chanber 3c, thereby
appl ying pressure to, or releasing pressure fromthe viscous material 5. In

19 1 ril 2002 addition t he devj.ce shown.in the Figure,, the
di aphr%gAﬁq 7b nﬁygaf% GIPF: %}8-32 eF‘F&w\é/ill&rgrtaﬁ‘& |5‘1h||9<¥’.1“ﬁcct6l+ iu"’rﬁgflt‘%i1 Lthird

enbodi ment shown in Fig.4, an electric notor 8 known as a voice coil notor
(VCM) is tBed poesertvi Agvenkelanoremindi obled pfeebhh 72229 aehf eVl At
regul ation of the discharge pressure. In the third enbodi nent, the

mechani snembedeinantbhe defheneat i Bhool2Rhe idi aphr agongh tivslinedd foross-

i ncreasi ng or decreasing the capacity inside the chanber 3c is the sane as

that of thecseenal enbadismniinglthougbaby usimadianetledalilowdmioeshd5 even
faster responses is realized. The operating distance (the stroke) of the

voi ce coi LoBiQfi8ni $reidiRehao rof | gdvh¥cahbarlicReia1pr exsurei genser 19
to the chanber 3c or near the tip of the piston 7a and then conparing the

detecfpd yal ue Whth:2u88haYal i s Qs AL AINAL T YoLY tNE I 87 StARC s tate

where the discharge pressure has been regulated following
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.1l4A and Fig.14B show an eighth embodiment of the
present invention, where Fig.l14A is a longitudinal cross-
sectional view, and Fig.1l4B is a transverse cross-sectional
view;

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

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

25 air pouch;

Fig.17A, Fig.17B, Fig.17C and Fig.17D are cross-
sectional views showing various states of an air pouch;

Fig.1l8 is an explanatory diagram showing a slit for

removing air;

13



20 value (the resistive force) generated during operation, is r. m t he
driver of the voice coil notor 8 and converted to a presgu@rlgﬁgz({ﬁs

pressure val ue then used for control. In either case, in order to ensure
efficient, inmediate and precise transm ssion of the pressure, the 25

di stance between the drive source and the diaphragm 7b of the di scharge
pressre regul B9 n§d de¥$ cePRAnECFREARR 5XRAr ‘%%’Fal‘"? SHIEHY t PHS$Hfuced as

far as possible. A fourth enbodi nent shown in Figs.5A and 5B is an

appar at usdehéchireguenbes iheidesehnrgasprésedrehasbagia 20 1 April 2002
5 discharge pressure regulating device simlar to the air pouch shown in
the first enboHigen0, atthaughraph eathwweing tthes ebesbuent issidat dy
providing a plurality of material supply sections |, and sharing a chanber

1la and aptubsushaped anampeuch kidbn the di seheige pragsire WahBi n @n 10
predeterm ned capacity is regulated in a single batch by the single

dischargeagggf§gﬁglrgg$$?%iQgedggggge?sggggficalIy, as shown in

Fi g. 6A-Fi g. In orde nount an el ectrical conponent, in a printing

h | h ] h . f 15
o It Tthg o vi SEodsZhat oF o (RFFRLi nb paetd) B orter s Fhfa R e or

circuit board 32, a sgueegee g? s used for
pressurized chamber during printing;

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 1is 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 is a longitudinal cross-sectional view, and

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



filling an opening 35 in a screen 34 positioned on the ﬁ;LCUit' o) 32
with the viscous material 31, but in the present enbodi APk of the
squeegee 37, a thin 20 blade (inclined plate) 12 described below is used
under the operation of the aforenentioned di scharge pressure regul ating
device. In other words, a viscous material application apparatus according
to thé fourth EaBodPhednd sFided 8s 3FR FGAdsd BFTEPSEF&¥R pFisis ng
machi ne. 25 According to the fourth enbodinent, in the printing step where
t he vi scosBowanegri diwB1 tyrased @b fidonvend igpedi ngva3scpust hanagwenl 34, by
i ncreasing or decreasing the capacity of the chanber 1la by utilizing the
gas i nt akgppbtlcexhansappgractispns associ ated with the air pouch 11b 21 1
April 2002 5 positioned along the alignnent direction of the materi al

supply sectiongid.andikhe dj:sghargeopigsyaear eoul atHenorslgydeei ks suppl y
section) 2 positioned in a single |ocation at one end of the apparatus,

hi ghly acgyr ata.di 56Ranas g eSsU &a USEIRN! $har @ I ordmth 401 a1

mai ntai ning the filling press e viscous material 31 entering the
openi 35 at sui tabl e val ue, enabling an inprovenent in the printing
qualiﬂg. %ﬁﬁmgiﬁhple of this viscous material application apparatus has a
| ength of 270mm and the viscous material 31 is stored in material 15
suppl y sectionE1¥; 3Wrt R%he FpsPlPontr c SRR anBeFRBEGEREFs YT i oned

with a 85mm separation to the left and
showing two types of multiple nozzles of other conventional

examples;
Fig.32A and Fig.32B are graphs showing data for the
15 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



the right, respectively. The viscous material 31 is trans%iéégf%Q€£§§nn
I

pressure froma through aperture 9a with dianeter of appr

inside a joint 9 connected to 20 the material supply section 1, into the
chanber 1l1la inside the application unit 11. The chanber 1la is provided
with an air port 11d for supplying conpressed air frogmthe air supp
secti oh 2SUBPLEi nfeEtdOland 't héti rdpouchURRHY As§ﬁ§FPnll&'and“H¥pi 11f
with air holes for the 25 intake or exhausting of air are nounted inside
the air pepphifpbioBecansé t e |vWBrgith ofoxme dischadge pody 1£f attlrgomm
is quite long, the shaft 11g is provided to enable air to be transferred
evenly andppastantsaneouthy imavbetrhelai supplgh ddbtidvherebycopmeyiamsi ng t he
air pouch 11b, which 22 1 April 2002 5 is nmade of nylon tube of 0.05mMmin
t hi cknessyikeetsdefardring apd sk r udi ngh odtisiede veheawdahenan | so1dde | oi nt
1le is connected to the pipe 11f. The air pouch 11b has a di aneter of
approxi mag gLy d0umsand & Iepolduel appooxi SBbebyo220um 131d 4%y Commect ed to
the joint I'l'e 10 using an O-ring or the like to prevent air leaks. Two thin
bl adeg, 12 de t.hipncc r._hl ades. o , i n. thi I t ached at
bot h iq degﬁgt et%%ot?fomggﬁ%trﬁ%sc%an%le% ?‘F%@ﬂafr?} a$%9§g$§§i %’ug)gg“&t’i o% by

bl ade meights 10 ?O as to _approach one another .in a downward direction 15

| eavi ng aPsPREFRg18f CREFPLLE PHSETRI A5 iTS RGP BT iR Foigt 2-hi
arrangenment replaces the conventional squeegee. In the fourth enbodi nent,

t he openi Agdbdtradss aive the VAFAOBFPadaderdali undpRsPERESHISCIFE: gehdort 14,
and the viscous material 31 is discharged through this 20 di scharge port

14. Side phat ésslizlear eff ixxedhtobele Ghzedsurized wechhnbiede s3oppdrstis of

ur et hane rubber or the |ike disposed therebetween, to prevent the viscous
materi al 3pplieattieakungtont ief alhayshaoer 1la. For viscous nateri al
application apparatus formed with 25 three material supply sections 1 such
as thes appar at 4gedgppn iba€i8B0VR: td3t ATEIHL Ind T LOMDFHEL § Ve EXPEH | Ment s
conparing an apparatus utilizing discharge pressure regulating devices (an

aif supply seel iQhrg AU &Y A 3 EaENe ] 1BhaShY s ity f {Rfodgtrth

enbodi nent, "and a

aperture 6a provided in the joint 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 3c, the viscous material 5 1is

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 is 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, is transferred into an
air pouch 3b occupying the entire upper portion of the

inside of the chamber 3c. In the first embodiment, this

16



1 April 2002 5 conventional apparatus in which the visco teri IS
nﬁﬁ%ﬂr{ f%???t he

di scharged using only the conpressed air for supplying

material supply section 1 are shown in Figs.7A to 8A. First, in terns of a
conpari son of the pressure 10 variation between the three neasurenent
positions, at the central section_and at the |eft, and right sections, al ong
the | éngt ALBf RAETapiiar aP6s, HheRLPACPRBELASE  ifdre THEPLY T SSEELSH ¢ nas
set to 0.2kgf/cn2, the variation in the fourth enbodi mrent was approxi mately
0. 01kgf / chkeaypshben dilg chs rgieg PIRS SAFE Ca9uaftdad VigvYiare i ghbleeugh
However, in the conventional apparatus the variation was approxi mately

0. | kgf / cnBompseshedn ailr Fvgs 7BseNexin thia coripratinsort,of ahheneespoyess veness
of the discharge pressure, based on Fig.8A and Fig.8B. The 20 filling
pressure gh8R hkNBivwesgappyaxi aBheHya0s3 Becasda herthbegheuphhsenbodi ment,
as shown in Fig.8A whereas for the conventional apparatus the rise tine

was approxi matel ¥ 19, Seconds.sd na 8hihiar fPBANG piH AWM}k Lorpistion of
the pressurization, whereas in the conventional apparatus a 25 residual

|
Dol o RLaaPRroxi gt ely 3y3kgf /Gn@ 1 eHQ'cQ?&’a%” 46, chanber &g&@%{g@over a

peri od of "appr oXi matel’y 30 seconds was required from stopplng

di scharge until this residual .pressure was reached,. in fhe fourt
enbodingn?f?ﬁEoﬁ?Essu?%fYﬁgﬁH%gPﬁe ChanB¥%°1 1a°8r op€ al E?’24Wlpﬁ April

2002 5 instantaneously. The reason for this imediate drop in pressure is
that fol | Baifi§nessplodt | on0drmt ke pHEsshiPrz %P1 -he AW theFER eI ON
contracts and exhausts air to the air supply section 2 thereby renoving the
resi dual poessdeeawithi nft kbecltampesitian ©F Firet hersarus asatshovnl im Fig. 9,
a design wherein a plate 11h is fixed to the top face of the viscous
mat eri al 8hebeaiseg q essubilredtbydsiatant peucdrildlb fosi daet ke rchadet  of
the fourth enbodi nent, so that the viscous material 31 inside the chanber
1la spyeags QUcUHdDIrdRLe 15 PFedks?cpOFiiliBredd Po¥i ERAUS IFBLEELE
application apparatus according to the fourth enbodi mnent descri bed above,
the viscous nRpteria I S £Pe ri.zed icnsi de kel Uy Yy,
and with ?h%h%%%géﬁ& %gcgdr%g%hy,t%ag)d S?ﬁlé 20@?%%3{5&%}% eri a%lﬁéﬁ
di scharged.fromthe .di scharge port 14 is_applied unifar | ong. t.he | ength
of “the o 8thapgechort 35 Al inity Frdlhthiteairen: tahsln I HiEE | on
t he di scharge pressure is varied at, each of the a plica%ion positions. 25
Accor di ngPPRCRhEUPFPERTEnbodiheR L t i35 al ERRIPALY BEEL oY T provi ded
in two locations as shown in Fig.lOA and air pouches 3f, 3e, 3g are
provi ded P@ PHeegurdéad yASN fhehdicepusamagedtiadn and URMel ¢@&fintmd
right sections, and are arranged with separate air ports 3a which 25 1
Apri |2@002h& thamsbeondect ini thirdairr toupisprdectdsonizd. dd¥pnhe piissharged
vi scous material has a high viscosity of approxi mtely 200Pas, such as a
printing paséénihfennbyheetdiampbdmeld) rampd eshare fier at e sxoimirieissed @i r
fromthe left hand and

the air pouch 3b rupturing at this time. Furthermore, if

the thickness of the air pouch 3b is overly thick then
there is a danger of deterioration in the responsiveness of

25 the expansion and contraction of the pouch.
Furthermore as the air pouch 3b expands or contracts
accompanying the inflow of compressed air from the air
supply section 2 or the outflow of compressed air to the

air supply section 2, the capacity of the chamber 3c¢ inside

17



right hand air supply sections 2 to 0.5kgf/cn2 and setti 0 1he g@ue for
the central section to 0.3kgf/cnR, the discharge pressurgl9 R He anber
3c is subjected to localized pressure regulation at the |eft section, the

right section and the central section, as showm in Fig.10OB. In order to

i nprove the accuracy of the |ocaljzed pressure 15 regul ation even further,

the chanbBPe3c2BBUEE2EESD bRNPErt Pt i DhEdET n IRCEFHSFTe U t HEFEESFFS suppl y

sections 2. Furthernore, the plurality of air pouches 3e, 3f, 3g need not
necessari Rgcpedppglyr otd§ | W ICRU amegﬁrllﬁhe SasinsideetBppataripeded@r i bed
above, and in a sixth enbodi mrent 20 shown in Fig.IlA by arranging a

pl uralityisf paishepoutitesoBbsuokedrapl ehdetrhe ¢isshergenipreasspresssreari ed
within a single application unit 3, and a desired pressure distribution is

created. FugthbBmbsep @hapmorh@ming tded @iessnce dirsirithet ion: @Zdudhg. | 2A
and Fig.l 2B are di agrans showi ng the suction action on the viscous materi al

31 when tag, d{icwegeda%ha%ei SpHP\‘fed4§Y"6f)6f'é%?rtolignél%@l!ycaﬁbﬁﬁ tasget 32
foll owi ng discharge of the vi'scous material 31 fromthe viscous materi al

i [ ] Lan.qf . il 2002 [
oL GRAPEEL LR PSRBT SR L o e

enbodi ne i ) i i i
e e & a0 bEEePrRSTaTe LS orldhn! TS S ddle o SFRYSA™ AL 1

is no waiting period from the point discharge is turned on
until actual pressurization occurs, and there is 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
alr 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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14 is pulled apart between the application target 32 and e djsc e port
14, and a portion of the viscous 10 material 31b is applitgkﬁﬁﬁfhggsg
application target 32, and the remai ning viscous naterial 3la is left
hangi ng dawn fromthe di scharge port 14. However as shown in Fig.l2B, by

suctioning air fromthe air pouch Ilb via the pipe 11f with air hol es, the
air pouchdPRBrebHEracks aitPhe Wi s&B6s 952RRt e‘?“?aIFl&?l'@Bhangi hY doWSi s
returned to the inside of the chanber 1la. In other words, when the viscous
mat eri al @mpphecat iLonthgpddasiys emboddgesitti died O 1ketY t9k RPPFFEERI on
target 32, then if done so in the state shown in Fig.l2A the 20 viscous
mat eri al Btaadhésesohoishdémareaesiubyowndigrhdmryai sodws\gee poegulldt {hde
surfaces of the opening to the chanber 11a). However if, as shown in

Fig.12B, fhacdangl i peivhscaus 1eler i alhe3lanstsarsdicdn ongtl i nsbglerd beishanber
1la using air suction such as that described above, 25 then even if the

di scharge peitnldd SHLPRSEt bened b toPs O 4 apRLhcahions ggetasd for

reprinting, the viscous naterial 31 does not protrude out, and t'he surface

of th egpggkgagkona&@wﬁ% 32 | Su{eeptaiirﬂ %ug):ﬁ; d%%gtt%gggfﬂggg(g;@%e by the

requi rperformng this suction’is su _ _
UT 11 01 enPEEBoEBNPRAEE: 1o ok CTARRGIF SIS E AT 1P ooy S50 08 SRR TERDL L G
- 0. 3kgf/cnR bei ng suitable.
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 is
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 3c, thereby applying pressure

to, or releasing pressure from the viscous material 5. 1In
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Fig. I3 shows a seventh enbodinent. In the above 10 enbodj nents. s y of
the viscous material 5 to the chanber 3c forned inside t *éﬁ@? n unit
3 was carried out using conpressed air, but the supply device is not
restricted to this configuration. For exanple in the seventh enbodi nent,
the application unit 3 is forped so as 15 to be _detachahle fromthe air
pouch %b, agdaytsapplty dihe ndeviseodionat ém athe FI9pgfri &SRR e Fhangi ng
this application unit 3 with a new application unit 3 filled with the
vi scous nébempsl absoSupplizef athelipyeons FacelidP-5 nay al so be carried
out by exchanging a 20 cartridge 3h fornmed such as to be accommobdat ed
wi thin the chamrbeordtngl tsueh ghiade emboeimaetingr nahospacien oFighé,caanri dge
3h forms the chanber (pressurized chanber) inside the application unit 3.
The mat er pakcetithgotakt B dgwih d8ya beoady BBLer malceapaidvy ofs beseg
accommodated in the 25 chanber 3c such as nylon, a fluorine based system a
metal SYSLEM ofidiRan- MHA! sySlandfbeleht Bigubadl FRNT SHOVRCANetd 0. | 4A
and Fig.l is an apparatus in Ich the discharge pressure is regul ated
usi ng discharge pressure,regul.ati evi il ar t h cApril
2002 E?aiFe88u8ﬁli§b §§ow§th tlgcpg%?%h é%%ﬁ%*ﬁ%ﬁt, mﬁ%%eﬁﬂ%g b?%%é?ity of
aligned material supply sections.1l share a ch er /1la and, an ai.r pouch
11b, the ﬁT“QEHé?lﬁﬁtpréé&r@e fRA™a eetife]tlbr%g%eod% PR 1P s Ofegti@t ed i n
a single batch using the single discharge pressure regulating 10 device,
and a sof fiaphsepe ndPerial B®Jd s fofsetNegdeBsiNgenCrhedfeiR?Ssnde P f aces
of the chanber 1la and the thin blades (inclined plates) 12. Even w t hout
the soft ehpstityminedidsl 38 ohembehe3dvi dcouharasane aks3thiag suppthed to
t he chanber 1l1a or when 15 the viscous material 31 inside the chanber 1la
i S pressuskzetdd bymipseisermyg, t Ra thpplghcabiyomsindg kh delsceomrtio tdweiser een
and causing the thin blades 12 to flex, the adhesion to the screen can be
i mpr oyed, 388 FA¥tkeakageHfsddei yi s69uszsat er imle Fpdrpmhetaesrakde thin
bl ades 12 and 20 the screen can be prevented. However, in order to inprove
t he adhesi e kther n £ :gn i : | d Lihim the
screen to(ggef§?F8&gé,B?hgh%hSﬁﬁg%gégga1§mﬁg§gQfgﬁ%géﬁéﬁgﬁr&éﬁ%ﬁéﬁ%&?he
flexion of the thin blades 12 increased. wever,  suc e enj uses
t he capach’yaggaS PHecRamsEr " T18° 3Oirncl|régécs?eec§ned cf%hagngaer%gin{] %’% qg%%%l i ed
viscous material 31 to increase, which invites an increaiﬁlin t he squly
gnithep jdetrete

time and BRei fdfea’t FhHet R MEHh! 2 oPNEhERETDI FERPREAR

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.b5A and 5B 1is an

apparatus which regulates the discharge pressure using a

20



1 April 2002 5 By inserting the soft elastic materi al %Q_ @& thin
bl ades 12 and the | ower side surfaces of the chanber 11a d%. %y of
the chanber 1la is kept small while still ensuring erX|on of the thin

bl ades 12, and the volunme of the viscous material 31 is kept to a m nimum

10 The soft elastic material 38 |s constructed along the thin blades 12,
and @y bElEBRAEEEePERSTHE edGoY 15t iR FGBLERI B UG 2 1 BPRi ML h
single integrated unit, as shown in nuneral 38a of Fig.|lSA or

al t er nat i perghpapopa éﬂnﬁhﬁif¥ﬁ%ﬁaﬁ@%@@l@¢ntefﬁl§héu9hgm:ﬁﬁﬁﬁuﬁﬁegflc
materials 38b 15 fornmed along the thin blades 12 and another pair of soft
el asti c mahesi absb88émboknedsat thhae t Wy eggesiafindghe & higlutaldiesy 120f as
shown in Fig.l5B. In cases where | arge anounts of the viscous naterial are

per m ssi bhetethglselippelaskice iBakeNi, aland8 sheed ndota kthdnyered 1ad angd tdie thin
20 bl ades 12, and the soft material 38 is inserted only at the two edges of

the thin p{ﬁggeéhégedlzlér trheﬂcmglr? 1ibe §Hét d@géﬁg'r%e L @lsislr 38, i@yi Pes f 1 xed

to the cha 11a, or nay al so be sinply insertéd between the chamber 1la

and te BL04DL2desnlZ Q. SeRar aLe dblahe oo Khe edhes: of pblien?T ) hi n

bl ades™ 12 r% er nor e ion O

the single discharge pressure regulating device.
Specifically, as shown in Fig.6A-Fig.6E, in order to

mount an electrical component, in a printing apparatus such

as a planograph and mimeograph system (screen system) for

15 printing a viscous material (printing paste) 31 onto a land
pattern 33 of a circuit board 32, a squeegee 37 is used for
filling an opening 35 in a screen 34 positioned on the
circuit board 32 with the viscous material 31, but in the
present embodiment, instead of the squeegee 37, a thin

20 Dblade (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 used 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 11lb

21



bl ades 12 could al so be ensured by reducing the thickness, of the
bl ades 12 or by using a resin based material. As descri bek %&eéwn a

vi scous nmaterial application apparatus of this enbodinment is used as a

print 30

| arge degree of flexion for the thin blades,k 12, any
wi t hi 1P t heostE&enets FaNDowele &id Imens sébﬁ%cﬁéPBr if 5he Mateghiry

1 April 2002 5 head in a screen printing machine, by allow ng a

wavi ness or the |ike

with

the thin blades 12 even if there is no circuit board beneath the screen. 10
Furt her rosepdlyi repgrians ng, anhé dppe i dasicharas t pIespyref tekegwbatin@ired to
enabl e free novenent up and down to enable the screen to be foll owed,
al t hough desicéct (ajrt heuppl andseownompverenpositidmedpplncati osinmie 11 in

order to

effectively utilize the flexion of the thin blades 12 is 15

preferabl ecbatibat at eastadbl emd heft hitRebl agpardutp Movghlp anek@eate and

the viscous materi al

38, in adgiébﬁgr{:}g be'p@%s%%frre shoyy s sfes abl y e sgle\f%trn{e%lsl stegt ,

suitable materials include a soft polyethyl ene or urethane 20 rubber for

a'thQEQnanﬁD{tﬂS F8585ha o shR e P HRANIRL Rl i caliyr dpen

5|I|con ru%be

exanp{

15

20

25

entering the opening 35 at 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 wviscous material 31 is stored in material
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 is
transferred under pressure from a through aperture %a with
diameter of approximately 6mm inside a joint 9 connected to
the material supply section 1, into the chamber 1la inside
the application unit 11. The chamber 1lla is provided with
an air port 11d 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
intake or exhausting of air are mounted inside the air
pouch 11b. Because the length of the discharge port 14, at
270mm, is quite long, the shaft 11g is provided to enable
air to be transferred evenly and instantaneously into the

air pouch 1lb, thereby preventing the air pouch 11lb, which

22

31 to be scraped. Moreover the soft elastic materi al

and



particularly foam based silicon rubber, which is a soft material,_is also
suitable. In addition, if a material with a high degree(ﬁ Aprihed®0%uch 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 is
improved and the life of the soft elastic naterial 38 is extended, 31 1
April 2002s5 meRe | 8fa BIAPAri $8kSof Fr eo M eVidt s kR iHENEYHe chefber 11a
using Fig.l6A and Fig.l 6B. Wen the supply pressure to the material supply
section ldeSormin@oldrohi myathadiing | agteidehetbardimmbira Wileh t helTlwe scous
material 31 fromthe material supply section 1, then as shown in 10

Fig. 1 6A, tbénvi $¢eus smaieinea]tedil tidisiloe phee chafber Thia aiet gowscka THst ai n
anount of pressure (hereafter referred to as the residual pressure) even

though thgasuppl Yo LRSS € das RRAd:GWHateaRd s raabdual peggemr epfoes
not decrease significantly even after several m nutes have passed. The 15

di schar ge L LS..0 ed tk i 1 alt houg e
dischargeag géggﬁgt%gx ggﬁ%@%iro edggya%%%ﬁgggg%oﬁgﬁ %%% ihggﬁgsgl%gses
wher e 6he residual pressure s s gle# than the discharge pressure, control
of thE diEEﬁﬁgg@np9e§§ﬂge05et§ﬁeg? PfiPcHIEYFR -t AdSe~€as8s where 20 the
residual pressure is Ia%&er than the di scharge pressure. Accordin , If

the air pouch 198 FBipnPLafed whemasiGply TPHds SARPSS iSSPt &t

material supply section 1, or during the supply process, and then when the
suppl y 25ipr édswkarsiss care aptthehpdi mt thethnsiidesofat heheh&esdom 1f
becones filled with the viscous material 31, if the air for the air pouch
11b i s al shecohambke ddfd,atdarch afe theldi inppochtidh éyalidlesld heetgstslual
pressure w thin the chanber |la to be absorbed, and as shown in Fig.|6B,
the residugl s32 as to approach one another in a downward direction
15 leaving a spacing of approximately 10mm, and 1in 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 wviscous 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 1like
disposed therebetween, to prevent the viscous material 31
from leaking out of the chamber 1lla.
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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1 April

2002 5 pressure inside the chanber 1la is rEduceﬂkn&thjféﬂﬁﬂﬁrIOd

of no nore than 1 second. Consequently, the pressure wt

di sappears,

At this

the pres
pouch 1|

al t hough
col |l ects

11a

and the discharge pressure is controlled by the air pouch 11b.

time, as shown in Fig.l7A the air pouch 11b 10 may be provided in
a separate chanber 11mfromthe chanber So as not to |nh|b|t t he
novemegnt SPNYHBLYPRASUSPRRTETUS T MP%ﬁFntPﬁé‘Eﬁﬁﬁﬁé§ FakerialsechiS case,
suri zed chanber of the present invention includes both 1la and
11m, or disehangedelyssnani |arlef téet s campraskiedvedis b9r prowlrl Yd he air
b in the upper portion of the chanber 1la. The air pouches 11b
descri bedmapeubnai| firtvirs fpoe ntnahaveahadswrely cakationods aeet istwwwhFign| 7A),

the sane effects are obtained using an air pouch 39a which
gk ksl manacshegrt |i ke shape such as that shown in 20 Fig.l 7B,

or an

air pouch 39b which collects air in a bag type arrangement such as that
shown in Fig.|¢6, sépp' yhngeLhgse &PSS bi bbb esi sbhe éﬁ”etl?éfeﬁésﬁﬁfe al so

by fornlng t he pressurlzed anber” (chanber) 1la in a pouch shape,

gﬁgg}g gé%g%}g@te%%gl REOYRY egal eapsq}lrcer}%_en‘?‘cgcgéglfgo{\%at atthet}l; gi on

obt ai ned
and u ¢n
the a

t he desc

15

20

25

rmer S sHOwR 1n [ s enbodi
ri ption

central section and at the left and right sections along
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 0.01kgf/cm?®, as shown in
Fig.7A, and can effectively be ignored. However, in the
conventional apparatus the variation was approximately
0.1kgf/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
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
residual pressure of approximately 0.3kgf/cm2 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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outlined an apparatus in which the thin bl ades were nade e th a
t hi ckness of 0.3mm but copper, stainless steel or resi n]? flﬁ;%%e{%
conbi nati on of pol yam de and 33 1 April 2002 5 polyimde or the like)
plates with an approximate thickness of Olmmto 0.5mm may al so be used.
Furthernore in the present eppbodinent, the left.and ri ts 9 pbetween

t he maﬁer%’éﬁtéﬁbﬁp9o‘§§%¥ronsTTean]E)ei‘ﬂéna Qi cBRidn Wecgﬁlalé% €°Bostti oned

in the upper 10 portion of the application unit 11 as shown in Fig.5, but
these joiprssemyeal soihe psdati onefobhowheg| ef tcommlatiighm si @é surtbRes of
the application unit 11, as shown in Fig.33, with the viscous material 31
fromthe paésshﬁlizau;bphy st | es Pdmimglibpptoredrdatoam bhd séxdeassirs ace of
15 the chanber Ila. So doing enables the supply of the viscous material 31

to the chapbertdlaci® heicargupgd youkestionhl g. Nextebas sbewnihg Filge 18,
when the viscous material 31 is supplied into the chanber 1la, there are

occasi ons .20 ?ﬁ 3? gFﬁrQogggBlQOQhéegﬁbﬁgeknlgge chanber 1la even when
the chanber ails Because the inside of the chanber Ila is subjected

to a leforn1pﬁur%Hggmg¥etrg%émshJ%chgn Fig.9, a design wherein a

plate 11h is fixed to the top face of the viscous material
31 being pressurized by the air pouch 1lb inside the
chamber of the fourth embodiment, so that the viscous
material 31 inside the chamber lla spreads out uniformly,

15 1is also possible.

In a viscous material application apparatus according
to the fourth embodiment described above, the viscous
material 31 is pressurized inside 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.10&, the
discharge pressure is varied at each of the application
positions.

25 According to the fifth embodiment, material supply
sections 1 are provided in two locations as shown 1in
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




11b, the sane pressure wll be applied to the air pocket 40a,
significant problens arise accordingly, but if 25 an m|'¥mﬂﬁrﬂgq§ﬂ§% as a

mnute hole or a slit is provided to all ow even nore accurate pressure
control, then the air within the air pocket 40a is vented. At this tineg,
because the hole or slit is mnute, the resistance to the viscous 34 1
April 2002nEeRaPRREEF WitBeBpInGUBRLYi SSFEAPIFi ¢h, dfd (s SR
material 31 will not seep out through the air vent 40. Next is a

descri pti vhsobpushenafezetal ohaf whehighchuibepsity i effidprEPLxdnatehe
viscous material 31. When a supply pressure is applied to the materi al
supply segbopa-3, 18uahd atshe Wwisiootisngapastal Bhensbyupgltitdchgt dcldheahanber
1la, the supply pressure may be applied for a predeterm ned | ength of tineg,

al t hough ByepeQuidifit atheeasbmePes PEGS e debRCtEmg NMRyMEr hdddeidhe@r on
an inside edge of the chanber 1la or between the chanber 1l1la and the

mat eri al §y§9£yhg§ds%gy(%Eg?l§h§eé£§6§s“@ew%td“%ﬁf@ﬂgﬁréd&iéékﬁiﬂéed

with the viscous naterial i's defected using the pressure detecting
menber. 41, As follows_is a_description of et hod of s Lying the viscous
ﬁ%l Eﬁequ?kﬁeerﬂfinﬁg §£raT 8?5528% go 0.§ngycm ! the

mat er “baS8d-6hFi
discharge pressure from the chamber 3c 1is 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.l11lA, 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.1l1lB is a graph showing that
pressure distribution.
25 Fig.1l2A and Fig.12B 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 viscous

material application apparatus and application of that

26



20 The nethod for the initial supply of the viscous nate;iﬁh§§ i t he

chanber 1la is the sane as that described above, and whert * of the

chanber 1l1a is full, the air pouches 11b, 39a, 39b, 39c (hereafter recorded

as sinply 11b) are inflated and printing is started. As the 25 printing

occurs, the anount of the viscous naterifl 31, raduall¥ q§gre ses, but as
press

long & tHESEPYS pdateniad | SnFRf Fhte PRI hrobikeRr hPRE uferj sthe
generated inside the chanber 1lla and printing is continued. 35 1 Apri

2002 5 Wheppahetasr gfouthe 1 BBOsdseed: f 4l Iapd nthat embaddmedtl ohger ¥l s
the capacity generated by the reduced viscous material 31, the pressure
i nsi de t hehthanbee, 1thef atdssowmndnattachels 3alpneset thewstiddhangeprsssur e
necessary for printing. By detecting the lower limt pressure inside the 10
chamber 1ia wist hplhEedr apatte wtedvaedd nghaenypyl ibht itde t&eyeti G2 iand he
amount of the viscous material 31 is detected, and by then carrying out the

same operaf] Onaﬁgﬁggpaée gsed dyjingatfhe initial SHPRLY tiond e-supmbysthe

inside of the c er 1la wwth the viscous material 31, the 15 air pouch
11b ¢ once_again i.nfl nahbl i I%; q? p e 40 b
genera edm%ﬁﬁr?%% gﬁgnff%g ggﬁ%gcg%tﬁﬁg%g? fl %%%ggiéé?SE% F%éidﬁE?
pressure within the chanber 1la is not, pr blen1theﬁ onkg t he nqéerial
suppl y setPforf SR Hibd VBECEHEr ALt 't 3catls e"PBYtBHal “Ptessur e
is a problem it nmay be necessary to renove the residual pressure using the
ai r pouchfIe®. ther tHedhrge iPP¥hodd - cadtdSiRY e2$ h&nSuPpl tTH nkZBf the
viscous material 31 is known beforehand, then the 25 viscous material 31
may be subpl sedtiipnaogoradancerait bha eeétr tdavialg klehvas the mumserlbf
printings, w thout detecting the lower |imt pressure, and in cases where
the viscogity afirt helesscaue BEtrepoalch3ll liks doow,ractsorarad Hhow Bbscouds Apri |
2002
15 material 3la hanging down is returned to the inside of the
chamber 1lla.
In other words, when the viscous material application
apparatus is repositioned on top of the application target
32, then if done so in the state shown in Fig.12A, the
20 viscous material 31 adheres to the area surrounding the
discharge port 14 (the surfaces of the opening to the
chamber 1la). However 1if, as shown in Fig.12B, the
dangling viscous material 3la is suctioned inside the
chamber 1lla 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

27



5 supply pressure may be applied, and the viscous nateriqé 31 §¢ £d a
little at a tinme. Next, the pressure inside the chanber & éﬁ:nting

is described with reference to Fig.2l. By inflating the air pouch 11b, the
pressure inside the 10 chanber 1la is raised instantaneously, and printing

is then carried out by noving the applicatio it 11. During_.this tine,
because tR¥ ment O?UPBLYaﬁﬁ$V€é§FOR'un??glﬁﬂE%u§§§SFH§evi585u§jﬁiteriaI
31 to nove inside the chanber Ila, the pressure detected by the pressure
det ect i ngswekber astiaenynerdphenigvdre t pahf i phentetecceatwnes tthe air
application unit 11 is stopped. If the screen gpening is such that this

di f f er encpoiioh péds une thoesa hats cafis e Cakgfi/a’en®, thedkd ficnd rogiourh 11b
can be left inflated at a predeterm ned pressure, but 20 if problens arise,

then the phessyre.during actual printing should al so be detected, and the
difference in the pressure inside the chanber 1la between the case when the

appl i cation unggg;i3iss§5@§pgp and drftg Caa®orhgRnitl 1S FRVI figei SspsRd i n
considering the novenment state of the 25 viscous material 31. Particularly

Ot £t er e . | ; 1
of t ent y SoSAFRERL 8- REBET LT Ehe: GiSRERs] AT GIS o0 A MHe | qifariges 27 0°
words the_case where . the viscosit ril 2002 5

as fallen, and_so 37 Iy
the presstfe M8k APFLd5udig Iﬁgﬂgé8§£f8nbélr}%se§ iWsaCEBFEQESe 4% h the
degree of this fall in pressure. This resetting of the pressure is a way of
correcti ngSihe r EPERPLEASAPp Witth t Kty sER]i t §UBPlYhe d¢Va€6us ifat €¥dtal 31,
and so if the relationship between the viscosity, the 10 detected pressure
and t he seespréstseade has Hlrradprifdammidtiony nedFpn adwanpée then thd s
resetting can be perforned automatically even during printing. Furthernore
even if 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 3c such as nylon, a fluorine based system, a metal
system, or a non-metal system.

An eighth embodiment shown in Fig.14A 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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the viscosity of the viscous material 31 varies with a vayiation i
tenperature or with extended usage or the 15 |ike, by reé%t&? t#ébz
pressure of the air pouch 11b by conducting a conparison with the pressure
measured during the previous printing, stable printing is achieved.

Furthernore by applying pressure to the _air pouch 11b prior to the start of
printithg, 24Rd gl%ﬁeﬁﬂﬂHQCéPiJHEQOfBHFFRLF%hOé;Téhﬁmi8 SRELR b
screen opening, then the pressure of the air pouch 11b is reset even

wi t hout apiuspljt¥orfuceilagngdy mrietial. sPRPler #BEE1ODG pr o¥harfg &
plurality of pressure detecting nenbers 41 around the perineter of the

i nsi de of cRéambhe dHanbemnd 1da, aisc shownhi 11E,g. 22¢ dhiechregsurpreadatee of t he
viscous material 31 is detected with greater accuracy, and detection of

novenent Qithhg W sgpeget@imihaéll Zhpatsitde ide rebanbekdllan alasos hegrares
possible. If the pressure difference between the pressure detecting nenbers

41 is 38 baﬁ*cﬁ‘priulﬁi go2 t}é ar gengidengl benapyeneyrLfs e Visgous: /iy eri al

31 is poor, In other 'words the viscosity 1s high, and so the pressure of

t.he a‘|d pggCQ %1ba{fl§9%) siosftseélégtflclﬁgggrygiu'%B %eri%asseﬂtfec} kk?e’ageeésﬁure
di f f erence betweefl thé
the lower side surfaces of the chamber 1lla and the thin
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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pressure detecting nenbers 41 is small, then the novenent of . t i scous
material 31 is good, in other words the viscosity is Iow,lgfg%nslo ﬁ%é/
pressure of the air pouch 11b is set to a small value. Next is a
description of a nethod of pronoting the flow of the viscous material,
based on Fig.23A and Fig.23B. 15 If the_ viscous, material, 31 which fills the
"ot deor the ERatBSPEE TR0 S0t tacTREL PR e RBREST La J0c RRNEET Wi o

di schar ge gressure applied, as shqown in Fig.23A, then a circulating flow
devel ops FR1BhE184/S diT 2% ohDEs LOWETdi 6t | B BFCRBV efeithe |FhAMEEase
where a discharge 20 pressure is not applied, this flow does not occur, and
because théavi $bsuscamaertial 081 t419 deRamher ihRe sig ekapB4 smalils winilkely to
enter the opening in the screen 34 and so printing cannot be conducted. In
ot her wordsjillheecrsumirnd tfHexdicscoos naherithiB]l HHdratdses 12he mwhdcotise
material 31 to 25 enter the opening in the screen 34, thereby enabling

printing {818@eCAT | e OUtiscdusShAdbetNaFi 312385 &Ribs pheNaANEROM Mg | he
sanme as the case where a squeegee 37 is used for printing, and when 39 1
April412002ne soft elastic material 38 is constructed along the thin
blades 12, and may be connected at the edges of the two
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 1lla 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 the squeegee 37 is noved the viscous material 31 undergoes a. Ci ating
flowin the sane direction. Furthernore, in the case of t i@P%hhééﬁg%
system in order to pronote the nobility of the viscous material 31, the
viscous material 31 is stirred frequently inside the 10 vessel, before
bei ng supplied to the squeegee 37. In cases such as the present jnvention
wher e & heN9fdcdis Aat BFFeEN 3PLEINGINY gBaghdRgnberY 184 1 AHE Vi EcotRr Hat eri al
31 is unable to be stirred prior to supplying, but considering that the

vi scous ndeereal 031 flesiiga ther chhabé&hins Hledey old, daryngaviaess MY ng
operation, it is clear that the viscous nmaterial 31 is stirred prior to the
commencenenté dfi ke i aithinbyhovengethe iappbtabived, urdrid 1thbacki sawhid ort h
across the top of the screen 34 with a discharge pressure applied, and

perform ngatbksal P Of s20s OREFE | @A LRI | Bfiet @AM NbLAGesS 1@ Seivbabl £f
technique for stabilizing the printing. In addition, in those cases where

there is d;to,St] Vi} S ha 1 as shown in Fig.24A
and Fig.2§%§§§ é%a?? §§r§§§ﬁr%§?g§db?ﬁ§?52 %Rg 3%%%%@? 1la so 25 that the

! a shaft 42 7 de th 0 25t hat
neioll tho cnahsrieFioRhy T BPHEGIAR. Lotk Sl onfel By e o

revent the viscous terial 31 from]eaking out. A pulley 44 s fixed to
gt is often conifigured to enggle greg movemeng up %nd down to

enable the screen to be followed, although restricting the
up and down movement of the application unit 11 in order to
effectively utilize the flexion of the thin blades 12 1is

15 preferable in that it enables the thin blades 12 to move up
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 is 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 is improved and the life of the soft elastic

material 38 is extended.
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| east one end of the shaft 42, and the pulley 44 is 40 1 April 2002 5
connected to a notor 46 via a belt 45. In other words, by1 AR n%go‘?%e
notor 46, the shaft 42 rotates and the viscous material 31 is forcibly
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 ¥l owing BAdtsdi® he VFYeRAT15PReleaBESSSAr Bei ke udL FRiNByt MDVI ng
the application unit (print head) 11 back and forth, the viscosity of the
vi scous nahembakr 31ld subdngr didyl Gh centdai Pl | iheivatbe, supmbuigh by
using the shaft 42, 15 the viscosity is |owered even further and the degree
of Vi scosptygsyareatioonhen nidtee niSlcossppby eseéati3d durisngsubsSenusning
printing is reduced. Needless to say, rotating the shaft 42 while noving

the pri ”Fth@a@iliiQ?CBfa@ﬂef ehbhbey aven wie tefd aptddtus atsrfol lows is a
description of the flow velocity of the viscous material 31 inside the

chanber %?orage@ﬁg %%ﬁgln%PA %I%]lm'%;ﬁiiﬁ-ﬁhe 1f’I O‘é’h)éfxl ogLt y%&f)mt1 he; yi scous

mat eri al durrng printi a e arrows of Fig.2 is Targest
2 ) opsbiepaol bhe disehatosperti 26 1 a0dodger sanes HLkBOVERENt UP
retains a certain amount of pressure (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 1lb, and
although the discharge pressure can be controlled by the
air pouch 1lb 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 1llb 1is inflated when
supply pressure is 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 1lla
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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di scharge port. In cases where the viscosity of the viscous nater,] 3l is
hi gh, because the nmaterial is less inclined to flow, thelﬂﬁﬁf%&ﬂééﬂqy IS
smal l er, and accordingly the flow velocity at the |location of the 41 1
April 2002 5 discharge port 14 falls and no | onger matches the velocity of
the print head 11, which causes slippgﬂﬂ%betmeen the screen 34 and the

vi scols nREessare3insidri h§epShamass i £81 EeIRGRENYLADES, § PLERY where
the printing speed is high, the flow velocity at the |ocation of the

di schar gecf0 por moke athenptd txeepebd upCobgeauratiyscothey RWfegHers/i scous
material 31 inside the chanber Ila acts as resistance and prevents the fl ow
velocity withbe dtBehacpempert 14af r dsiappreeas,ng,arehd taoecordli sajlared | ppi ng
devel ops between the screen 34 and the viscous material 31, and 15 printing

becones dptEbsute. i dscenewpliadFby. 288 aby gbsenrotpting the shaft 42
provi ded i nside the chanber 1la during printing, the flow of the viscous

material 31 inﬁ#dgﬁage tGhaTbers 11858 RROMiLd7andc 50 LAt hasecagRs where

the viscosity o e 20 viscous material 31 7s high or in cases where the
Dr1 T, 38Rl Sa et 15, ) OMXELSELT XeBheLDILREFRD e o o
lla so as not to inhibit 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 11m), or alternatively similar effects are achieved
15 by providing the air pouch 11lb in the upper portion of the
chamber 1la. The air pouches 11lb described up until this
point have had a circular cross section (Fig.l17A), although
the same effects are obtained using an air pouch 3%a which
collects air in a sheet like shape such as that shown in
20 Fig.17B, or an air pouch 39 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) 1la 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.17D. 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

33



carried out without slipping occurring between the scree 34:g£ﬂ éﬁﬁ?
viscous material 31. 25 O course the shaft 42 nmay al so

allowed to rotate in accordance with the flow of the viscous material 31
and furthernore a strain gauge or the | i ke could al so be attached to the
end axis of the shaft 42 taq 1 April 2002 5 enable the viscosity to be
neasur®d, PRLY1MéFei BFy ER6t étllkﬁé PHE teSaMithy 3% FRPEPEIE R | VelCRR&ESis a

descrlptlon of a nmethod of retracting the print head (application unit) 11
froma sceéefl. 3umwtohBubmnemngiynglanybei seeds material 31 on the surface of
the 10 screen, with reference to Fig.27A-Fig.27E. As shown in Fig.27A,
there is the viFaecohnsrmatreriial Bhei nstekers chabbdiméha, oftiidie lpfitntamdad 11
and the viscous nmaterial 31 contacts the screen 34 at the discharge port

14. As shewghtn 0igtd7B béthbenpthat mead ikl |§u$p1rpl gekicfibad in ddds 15
state, then a |arge anount of the viscous materi 3l is left on the screen

34. Furthﬁﬁavrs ?%i‘cék‘%ﬂ 'G%Etg 27C w&ven g>$swfoﬁéant Reaghdl hspdifted

after def atlng e alr pouc 11b, using the sane technlque used to prevent

h | ha f di h
Some. 17 scBiE Rater et ROkt orr YR PRER e 447 SRS Bty k"

remai ni ng Vi scous naterlal 31 reguires .caonsi derable effort, and sp aII of
the vi scobBEREt JOIATS3 B FhEC sPRed?Si4 e b r BRBVEFEE @quﬁﬁiﬁ nt

head 11. 25 According to the present invention, by deflating the air pouch
11b i nsi deidhe Twahdess 11 t K ecaﬁﬁ?ﬂ%935¥0ﬂhéﬂ§ﬁécéjava@ﬁabﬁbowar Xt oring
the viscous material is increased, and by noving the viscous material 31
i nsi de th&ighafberwiltdla akey friemotie setecnaB4,3 edawer ytbe tihetdlial 1
April 2002 5 viscous material 31 is carried out with ease. By noving the
vi scous nmetppilgl s@ktiirsisdel t beinasheplita ifrdnhi shevsiee (sundarg tdie
viscous material away fromthe screen 34), the present invention enables
the recoveny Ofhdher 11la. So doing enables the supply of the
viscous material 31 to the chamber 1la to be carried out
smoothly.
Next, as shown in Fig. 18, when the viscous material
31 is supplied into the chamber 1lla, there are occasions
20 when an air pocket 40a remains in the chamber 1lla even when
the chamber 1lla is full. Because the inside of the chamber
1la 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 i1s minute, the resistance to the viscous
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viscous material 31 to be carried out with ease. In this 10 enpodi nent, the
vi scous material 31 was noved by deflating the air pouch ]11"}?”’51]3 %1 i bed
bel ow, but the method for increasing the capacity of the space avail able
for storing the viscous material inside the chanber 11la is not restricted
to this nethod, 15_In this, enbodi nent, as shown in Fig.27C, the air pouch
11b | © dePPREEHE 0 3ilncFREREY heUEapaci Y§EBf NEAB s BRE 89aithgnl B ERUSt or i ng
the viscous material inside the chanber 1la, and so as shown in Fig.27D, by
nmovi ng t heaperhal haddwillhoetzeaenl Pyt akdreeghpthg aprt venti é6ous 20
material 31 on the screen 34 with the thin blades 12, and then lifting the
print head 11 Nexthile thedkerrripntah nofens ideteantiiomiedfaswisdowrin
Fig.27E, the print head 11 is separated fromthe screen 34 wthout |eaving

any viscoggamBéeriak 34 enitbg surhaeeeok iheuscheer 34l 23 AsWrddaws is a
description of a nethod of rapidly returning the application unit 11 to

room ! enpesahuy iepérQ§§§E2 OFnggp%%dt @olFitaSZ%Q-tg\égﬁﬂt %re@g%;{ | Q-4 e ted

during use, or t ke I's usually place ication unit 11

and t Vi SGO material 31.is.stored.44 1.Aprjl 29}25inarfrigerator
or th@el iﬁré(.g g\ﬁ%nvﬁrggaﬁ%t%185eir%gtrlegtﬁarltse&uptpl%etderﬁ:?e&a eurcehag%beﬁwgllvaf’scous
material 31 needs to be returned to roomt rrpe[ature, and as shown in

Fi g. 28B, tRfs FHRRME | PIREGU Fes ke RF s efPdl 31 RIFPIRFSEMRRDY from

t he refri(lgerator at | east 30 mnutes prior
ength of time, although by providing at least one pressure

detecting member 41 either on an inside edge of the 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 1is detected wusing 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 1l1lb, 3%9a, 39b, 39c (hereafter recorded as

simply 1lb) 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 1l1lb is

inflated, a predetermined pressure is generated inside the

chamber 1lla and printing is continued.
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10 to the start of production. If exchange of the viscous nateria% gl
occurs frequently, then considerable tine and effort is ek Q02
returning the viscous material 31 to roamtenperature. In the present
invention, by replacing the air inside 15 the air pouch 11b as shown in
Fig.28A, the tenperature of the viscous material 31 is rapidly returned to
room t®nper at uFBe8s Eovdt § nPergh2del RfFEeHr babeyi drfiletedaranel Rarl i er
and excessive amounts of tine and effort are elimnated. 20 | NDUSTRI AL
APPL| CABI Lpryeps fddder itthed eaoael twucgendragedobyhdher esehicéchvehstons

di scharge pressure regul ating devi ce positioned near the discharge port
enabl es efmbterénl Plesshee p2esisuarsninssiden tthe cdeumbavhell & fa Stousamat eri al
stored inside a pressurized chanber is discharged, and enabl es an

i nst ant angedshdkschar gardgethe Tawétr edl omltat pa sARHOP s W, unfdpr m
di scharge pressure with good efficiency and a high degree of accuracy, and

moreover By;Htkhizi ngyt e detink %@Hre: L AR2 15 Y G U D P RRD P gti ng,

the increase in precision of the filling pressure at an opening of t
scr een, enajl Ieaf e qr_.bridge ragjon t.he viscous material, to be
preveﬂ%ed?ggﬁgego ﬁ% ﬁﬁ&ghthg i§9§§%$% i?é%%%ﬁ%%?nﬁe %grpréﬁfin pe
quality. 10 46 , 1 ril 2002 CLAI M5 %. A viscous material applicatjon
appar at usTEGHEFLSMng " 5 R SafAoB8dy P8) W% Nt SEPTesT@terdd ichafbets (3c)
for storing a viscous material (5), the pressurized chanber connecting
t hrough t 6€heaFseharge gor t than) cagrvilsgo 1 tratlee i SRmMeumpgraFedinge §4) for
transferring said viscous material (5) under pressure to 10 said
pressuri zedoshanmbeed (3®rimpnd the initial supply to re-supply the
inside of the chamber 1la with the viscous material 31, the
15 air pouch 1lb can once again be inflated, enabling a
discharge pressure to be generated and the printing to be
continued.
At this time, 1if residual pressure within the chamber
lla is not a problem then only the material supply section
20 1 need be operated, but in cases where residual pressure is
a problem, it may be necessary to remove the residual
pressure using the air pouch 11b.
Furthermore, in those cases where the supply timing of
the viscous material 31 1s 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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a discharge pressure regulating device (2, 3b) for regul aji dj arge
pressure of said viscous material (5) by increasing and gté%gﬁg}négég
capacity of said pressurized chanber (3c) when said viscous nmaterial (5) 15

i nside said pressurized chanber (3c) is pressurized and di scharged, wherein

t he di scharge_pressure regul ati ng devi ce inc)Judes a pouch (3b) whjch_ is
posi t idne@UPRSYIBTEREVBFe Mr%?e%géi%ﬂﬁﬁ )éhﬁuy 'Qﬁﬁiéﬁﬁ%%k%t g%d 20
decreases in internal capacity through intake and exhausting of gas, and an
air suppl puppéipdna(2ittée r&gal &iMAg pressure inside said pouch (3b) by

ei ther one of supplying gas to, and discharging gas fromsaid pouch (3b) .
25 2. A viscouNeRra}erthk appkssatreoniappdeat tse coopamise ng: 1ha nadur hogly (3)
having a pressurized chanber (3c) for storing a viscous material (5), the
pressurizpggig@iahanber @eRReGhiedy AROUYdfe rrdieschay geriprdl (4a) ;B@
viscous material supply device (1) for transferring said viscous materi al
(5) under ; prggeung tensal dipressuehzegiphambee (Sdss@hd dinside APEAL 2002
a di scharge presstre regulating device (7, 8 7b) for regulating a

di scharge pressur f.said .vi ) terial. ( by {ncreasi d

decre sinﬁggmggﬁagﬂgyl%frgéﬁ %gﬁggﬁggFgﬁﬁgkfﬁ%%efxfgé¥aﬁﬂéﬂﬂga?% 5?%%ous
material 5 (5) inside said pressurized _chanber (3c) is pressurized and

di schar gef2rahgfePHEL R¥ HF’&W&r§§epﬁ@E$hQ§q%ﬂﬂﬁ%ﬁﬁ§u}%ﬂaﬂQ%F%W%I 3 an
actuator such as an air cylinder (7) and a voice coil notor (8), and a

di aphr agntimp) wheeauso trkesmeavanaderci nthgengeprédficabignactatorlhnd

i ncreases and decreases capacity inside said pressurized chanber (3c) . 3.
A vi scouscaatesi dheapplscats omabppasat 3 1% coopei sinsgdea the nclhadye havi ng
a single pressurized chanber (1la) for storing a viscous material (31), the
pressuri zedachanbepregrneet ideg cdtcau @y tthe e erdli sethatigiengpanémifd4) ; 20
a plurality of viscous material supply devices (1) for transferring said

vi scoys materjiall (8d) 160eer HASSUhEtt Qi dY eshehi 2ed chgwbecafilds); and
a single discharge pressure regul ating device (2, 11b) for regulating a

di scharge ptessuyre_o dqvi scous 25 material (31) by increasing and
decreasinSH%€cgga§Ft%t§?bggfd pressuri zed chanber (1la) when said viscous

material 31) insi sai d pressurized chanbe la) .i.s pressurized and

0 scharged.  t heLa DEna TSt SO ETE bt AEhg tHaY) Cish i STt t her

i nside said pressurjzed chanber 30 (lla) or facing said Eressurized chanber
(1la), wWhBEBPAUERe dRsssPt z&@USRarey PIPR}CMBhe Wit nERge e sRene?

regul ating device (2, 11b) and the discharge port (14) are shared across
t he pluraﬂﬂbyQﬂnlb%ehﬁfy 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 1la Dbetween the case when the
application unit 11 1is stopped and the case when it is
moving is used in considering the movement state of the

25 viscous material 31. Particularly in the case where the
pressure difference inside the chamber 1la 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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48 1 April 2002 aligned viscous material supply devices, (1 ’5€2§
AR 0o ns

di scharge pressure of said viscous material (31) at di schh

al ong an alignnent direction of said viscous material supply devices (1) is
regulated in a 5 single batch. 4. A viscous material application apparatus
conprising: a main body (3) having a pressurjzed chanber (3c) 10 for
storimy agk}?s@di?sssr\’éieeri’gl tthy 2 Ee pﬁ?“lé:gbuiilbed‘ EP mn&ESPAg Yhr ough
to a discharge port (4a); a viscous material supply device (1) for

transf erraAgosaARACY| ¥Ebsthat degare (s théer fatéss0reressysfd pressuri zed
chanber (3c); and 15 a plurality of discharge pressure regul ating devices
(2, 3e, 3f, 3gThisr resgukangngfa tdiesgeageups essurewaly SHi dcorseoimsng
material (5) at a discharge position by increasing and decreasing a

capaci ty pheSaklaPli6asHipZadrahanker i63ek iWien fSaiHk Wisseniss Mdesiad1 (5)
i nside said 20 pressurized chanber (3c) is pressurized and di scharged, the

di schar gespr easr &.d eghl ahing:dlewl camiel nge piou) dedoeliieloding) de gl d

pressuri zed chamber (3c) or facing said pressurlzed chamnber . 25 5. The

Vi SCO rial .a ication u cc i 0 .cl ai erein a pair
of inc izgé %?g?%sg%%fi gggpg??%cﬁgg t§£%%$%réi égsoghgeﬁégeﬁx?gétign
of said pressurized chanmher (11a).so .to approach one another_in a
M- Bt AN e i Bl e PG e M J

(12, 12) is used as_a discharge port (14). 6. The viscous material
appl i cat i eAtapphtadbsy4®ven ARFINg200AS iy 15 Hipheguore even if

the viscosity of the viscous material 31 varies with a
variation in temperature or with extended usage or the
15 1like, by resetting the pressure of the air pouch 11b by
conducting a comparison with the pressure measured during
the previous printing, stable printing is achieved.
Furthermore by applying pressure to the air pouch 1llb
prior to the start of printing, and moving the application
20 wunit 11 at a position with no screen opening, then the
pressure of +the air pouch 1lb 1s reset even without
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 1la also becomes possible. If the pressure

difference between the pressure detecting members 41 is
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according to claim6, wherein a soft elastic materi al (32% is inserted
between (12, 12) and a |l ower sid chanber (1la). each of iZPT e 29R%
pl ates a surface of said pressurized 7. The viscous material application
apparatus according to claim2, wherein following filling of said
pressuri zed chanmber (3c) with said viscous material (5) using said viscous
mat eri%al &pPey &é\ﬁrbeti"f),mﬁ’%‘%m%‘él fupph§ prescene Mérsitdieng PhsitR said
pressurized chanber (3c) is absorbed by said pouch (3b). 8. The viscous
mat eri al BPPLi cdtn opathppar#ruds atber dV hecedl ey aiim 4higher @ind aspr egwire
detecting nenber ( 41 ) is provided at either one of an inside edge of said
pressuri zpdeshanberof{ 1thy amnir a poasiht | bhbbet3feen tike petesduri aedl adparber
and said viscous material supply device (1), and said pressure detecting
menber (44)1de} eciBe Wbgs safd pesprégssr&hagbefefddde isetvdded vid h said
viscous material (31). 9. The viscous material application apparatus
accor di ngo 05 6h AL Mute ST LA, 5810 1R agRlr) ZedhChaRREr ddidheds
pressuri zed %y sai |schane pressure regul ating device (2, 11b), in cases
wher e detected pressure at, sai d pressure detecting nmher (9 es not
r eachﬁg p?%dgttheer mgﬁgaoﬁ?es%au%eeflagln é‘rimuln gfoo\%e’sc%)rﬁs Trater i "avti("r%%l?cor?es
judged to be insufficient, and said viscous material é31) is supplied by
sai d vi schU3CABLEYi 4F <O¥pl PdeVAiT e e)Pragsusfecyi SEsudifaaidl 1P
application apgaratus according to claim 10, wherein said pressurized
chamber 5Ds s@tAppid omAPl(vadyeis noved while pressurized by said
di scharge pressure regul ating device (2, 11b), and a pressure of said
di scharge presBexe risgutatdesyrdetics (@f Hlbhetbodeqfi apedmbased drhea
pressure of said pressurized chanber 5 (1la) detected with said pressure
det ecti ngfpenber (Hé) vistousheavezials aked an PRl .i2ca iy SRS ZBBIS
according to claim9, wherein a rotatable shaft (42) is provided in said
pressig i zed ehambersddids) madBdigdi B110,viScows 1Bt el 1 {3ldei o rmbid i zed
by rotating said shaft (42). 12. The viscous material application apparatus
accor di nachanfLal 114, SANGAIL SALAYL SRUS LIB! &fd Al (3ded®shS Jigsover ed
anber (1lla y sal

into said pressurized ch setting a pressure o
pressurized chanmber (1la) to a _negative pressure b i d.djsch e pressure
Pegul at | nG HEORERS ( FTEERNTS aRBPEPREY e Sar b bPesir (a6 ZRambePot e
whi | e nmovi ng sai d, chanber (1l1a) _horizontally. 20 13. The viscous materi al
appl i cat | ht GppatHRds Hibr dien§LleeScl AR m Pe wies ndareehperat ¥F e Gt sai d
viscous material (31) is stabilized by exchangi ng gas inside said pouch
(11b). 25digechiger edn Bravierand -machlime tdwmpcasiengwhhsevi acoliss ghardgs al
application apparatus according to claim6 as a print head (11}. 30 15. A
vi scas npressatre aps | nati oappetddd wihdrsei Alawsidagpge poéssoccued cradrber
(11a), discharge pressure regulating device (2, 11b) and di scharge port
(14) are sbesese achessriaquus ahater il | Bneanlied) ignad vheécedse?h 34

it is unlikely to enter the opening in the screen 34 and so

printing cannot be conducted. In other words, the flow of

the viscous material 31 enables the viscous material 31 to

25 enter the opening in the screen 34, thereby enabling
printing to be carried out.

As shown in Fig.23B, this phenomenon is the same as

the case where a squeegee 37 is used for printing, and when
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1 April 2002 material supply devices (1), a discharge prﬁgs re.:gf i scous
bl

material (31) is regulated in a single batch by increasi sing a
capacity of said pressurized chanber (1la) when said viscous material (31)
inside said 5 pressurized chanber (1la} is pressurized and discharged, and
said v s material (31) noved_j nsi de sai d _chanher, (11a) and recovered
into §% gEﬁaﬁﬁBFe@ffaP% ﬂ§ WPW? cBhg YatEPIS| MAhSIELedt | éi]%ﬁé%ﬁﬁpﬁﬁereln
10 a single pressurized chanber glla di scharge pressure regul ati ng device
(2, 11b) anBlBFYLAEIBE HoPY {R4f 8r 82BRafdde§EL88s a plurality of |inearly
al i gned viscous material supply devices (1), a discharge pressure of a

vi scous nateri Bhr{Béympseregum atleel tase Sﬂhg¢@1$asqhebge¢5sym¢ﬁmasih@ and
decreasing a capacity of said pressurized chanber (1la) when said viscous
material 63d¢ri nsl derawite ptesshobied tghantbethé | baycbasphessitiazed3 pnd

di scharged, and said viscous material (31) is recovered into said

pressuri zefe CRARY UL 1) e BYa St NPs a sRHGSIW ef A qeanh €1 20 iRigspuriged
chanber (1la) to a negative pressure by said discharge pressure regul ating

devicgy (2 f SHLI (43a). 17. A viscous
naterﬁ%l g%%%?%at?gﬁo%%t%éggahg gPEE§§ ggsﬁﬁglgag§§§é3r§ied chanber (11a),

di schar ge presgure rqgulatl deV| (2 11bétand dis harge ort (%ﬁ% are
shared across a"pl TPaFTty°'of Iﬁﬁ%a apfﬁﬁg V|§8859 meter? ?rgu

devices (1), a discharge pressure of a viscous material (31) is regulated
in a S|ngVésﬁaPEhW@FQ&?%%m?%a%?ndﬂﬁ&F%eér&Qﬁmﬁ?%i%%%acﬁh?(ﬁl%@ﬁ%ﬁ
pressurized chanmber (1la) when said viscous naterial (31) inside said
pressuri zedtehdabedl( isapnpbler éosire A4d ravd dirsicharigedsupmid/ igud d Mitscous
material (31) is recovered into said 52 1 April 2002 pressurized chamber
(11a) by sethsidgrangrebstir eéhef viaicdupr esswriizadd 3dhamzarde ke dloambercgati ve
pressure by said discharge pressure regul ating device (2, 11b), and lifting
sai d 15 essusi zedwehaitheimd 1deg whihe ifmgvioresaiidbrh chanmber (1kka) that

hori zontal ly. 53
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@BCDQw. TPLeting)Gog mprenc 46109k )she P atest 1k the wbsgous
10$&<109%&' ()- wi[M ! #10% 10f nfn 10f nfn 10f nf n! #10% nfn& ()-6!a
#10%&f()-@Bke#ia%&sé)iS!fO#QQM&Y(FtGrZX6NI!k $109& ()-5!'\ $10%& ()-5'k
$109%& ()-5'k $10%& ()-5'f$10%& ()-5!'109& ()-./01>5rS1!'S
#109&' () - *#10YP&' (3hdwnf AO%EAE. £Y; ! PR the #0sdBus material 31 is
viewed in terms of viscosity, then during each printing
10 operation the viscous material 31 is flowing and so the
viscosity decreases, albeit gradually. By moving the
application wunit (print head) 11 back and forth, the
viscosity of the viscous material 31 is lowered by a
certain amount in advance, although by using the shaft 42,
15 the viscosity 1is lowered even 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 is a description of the flow velocity of
the viscous 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, 1is 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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15 printing becomes difficult.

As shown in Fig.26B, by also rotating the shaft 42
provided inside the chamber 1la during printing, the flow
of the wviscous material 31 inside the chamber 1la is
promoted, and so in those cases where the viscosity of the

20 wviscous material 31 is high or in cases where the printing
speed is high, the flow velocity 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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| 10%r&' () cONDIHRS ( Fhe# Bo%ReN( 34 B4 g )discharge port 14. As shown

in Fig.27B, if the print head 11 is simply lifted in this

15 state, then a large amount of the viscous material 31 is
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

20 14, then some viscous material 31 is still left on the
screen 34. Reusing this remaining wviscous 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 1lb inside the chamber 1la the capacity of the
space available for storing the viscous material is
increased, and by moving the viscous material 31 inside the

chamber 1lla away from the screen 34, recovery of the
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movement is continued as shown in Fig.27E, the print head

11 is separated from the screen 34 without 1leaving 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 wunit 11 to room temperature,
based on Fig.28A to Fig.28C. When production is halted
during use, a 1lid or the 1like 1is usually placed on the

application unit 11 and the viscous material 31 is stored
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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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the filling pressure at an opening of the screen enables

leakage or bridge generation by the viscous material to be
prevented, and so the invention is useful in improving the
printing quality.

10
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1. 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
saild 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)
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
decreases 1in internal 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) .

2. 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
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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
10 transforms under influence of said actuator and increases

and decreases capacity inside said pressurized chamber

(3c) .

3. A viscous material application apparatus

15 comprising:

a main body having a single pressurized chamber
(1la) for storing a viscous material (31), the
pressurized chamber connecting through to a single
discharge port (14);

20 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

25 material (31) by increasing and decreasing a capacity of
said pressurized chamber (l1la) 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

30 (lla) or facing said pressurized chamber (1lla),

wherein the pressurized chamber (1lla), the discharge
pressure regulating device (2, 11b) and the discharge

port (14) are shared across the plurality of linearly
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viscous material supply devices (1) 1is 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 regulating 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) is pressurized and discharged,
the discharge pressure regulating devices being provided
either inside said pressurized chamber (3¢) 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 (lla) so as to approach one
another in a downward direction, and an opening between
bottom edges of said plates (12, 12) 1is used as a
discharge port (14).

6. The viscous material application apparatus
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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 viscous 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 (11a) is filled

20 with said viscous material (31).

9. The viscous material application apparatus
according to claim 10, wherein when said pressurized
chamber (lla) 1is pressurized by said discharge pressure

25 regulating device (2, 11b), 1in cases where a detected
pressure at said pressure detecting member (41) does not
reach a predetermined pressure, an amount of viscous
material (31) is 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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said discharge pressure regulating device (2, 11b) is
regulated based on a pressure of said pressurized chamber

5 (lla) 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 (lla), 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 into said pressurized chamber (lla) by
setting a pressure of said pressurized chamber (lla) to a
negative pressure by said discharge pressure regulating
device (2, 11b), and lifting said pressurized chamber
(1la) while moving said chamber (lla) 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 (1lb).
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
reqgulating device (2, 1lb) and discharge port (14) are

shared across a plurality of linearly aligned viscous
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l6. A viscous material application method wherein

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

15 1increasing and decreasing a capacity of said pressurized
chamber (lla) when said wviscous material (31) inside said
pressurized chamber (lla) is pressurized and discharged,
and said viscous material (31) 1is recovered into said
pressurized chamber (lla) 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 (11la).

17. A viscous material application method wherein

25 a single pressurized chamber (lla), discharge pressure
regulating device (2, 1llb) and discharge port (14) are
shared across a plurality of linearly aligned viscous
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 (lla) when said viscous material (31) inside said
pressurized chamber (lla) is pressurized and discharged,

and said viscous material (31) 1s recovered into said
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