;e3e&" " #d$" Ux&6r &T&] b/ zaAPA~~~ |, | NK SUPPLI ER FOR FEEDI NG A PRI NTER

DEVI CE The present invention which is a divisional application fragaSrIL 2002
9500685- - 4 rjmmwmmmmmmHHWeral to printer devices of the so-galled "screen
print type" on an insul ating base board an electric circuit
t hrough a screen+pkiadxe. More specifically, the present invention is
concerned with an ink supplier for feeding a printer device with a fresh
Vi Seous con Description of the Prior Art Hitherto, various
types of prﬂﬂﬂﬂwumwuwme have been propﬂSed and put into practical use
particularly inghdd@«field of printed circuit manufacture. Sone of them are
of a type which enploys a so-called "screen print type printer". This type
printer device comiNKsBERROERIAQRFEEDING Al BRINIR DEYIGED be set on an

i nsul ati ng base board to be printed, and an ink squeezing device which runs
on the screen plate while squeezing a given anount of viscous conductive
ibnk gnt \3\5’ : E‘ﬂfﬁfé@ﬁﬂinp%mcﬁl \ﬂﬁif@ﬁ&i é\ﬁifvts'ftﬁ\afs aﬁﬁtolaﬂ?n ﬂsmbStkI@ngnﬁlaatrierr]weéaa.se

oar d. s is, on the surface o i, psul atin ase boar ere is
printed a degsnesd e PF'E{]?F depges Bf(retﬁe&P‘claﬁ%d cﬁ?ﬁ%‘?ﬁb‘?ri"géy R% R‘fh'%ﬁrﬂs 2oPAci des
with a per fiyuadtiag basé bbaddadr slettrit elroltthroughhessesre platedIMdre spddiicdiigstaeboar d

is then heated for fjxing the i nted.gircul.t aft tn. The screen plate is
usual | y coRESEOLN¥ENtSn '3%‘9%’3%?%@’ héf‘érgﬁ SURPHIEIOh eeﬁmqpr er deVE WHKRF L 2002
- 2 For cliash Uigtog ddmduptivesiaRt | nvention, sone of conventional printer
systens using the screen print type printer device will be described in
brief. 5 Japanese Patent Application 2-al9135 shows an i nk squeezing device
usabl e in such printer devices. The ink squeezi ng device conprises

generally a pair (Viz.pekteitynsh rearynef ppebal 2hlkades which have | ower
ends contactable w ‘Per.sur ace o € Sscreen plate, an ink

h_an up
cont ai ner housi ng ?Eﬁef QRxxﬁE&P%%tV%%ﬁétﬁ% Bﬁﬁq&fqﬂ%%ﬁﬁﬁ%ﬁd has an ink
out | et openi ng hEfico RewWD e¢pas ¢fs eods Pedndudtd eraakitalt beehousing is
squeezed tovar garitd dulladesy aRdtBel¥ishdt o grechodd seLvbieh opens the ink
outl et openi ng inting Ls.neede d 0s h eni.ng,.when not
needed. Only en%gégﬁéﬁébon%é?ﬁe?ghgagﬁhéﬁ%%(ggﬁgng%égfgbgggrrying out

printing, the EBRECYSnds S1-¢hblpdi r 66TBRAIEE e PP BrBEFAESEt0 cont act
with the upper Thusf aypeofptiret scr denipkatenend see g@fnéhel bjyades, which is

the trailing OBRre3® YARAS whSOHEEE! B BleAdet Rpyeyeringdueat9npnher ent
constructi on, %he p |nt%i devi ce ot %hg ap g%catnoqfhas sone_ 257 drawbacks
which are as fBPPEWECEGT HO Pt b th ’r@% 8 ¥ cTFonaf e8nt act carried
out between thdewarcsgl whlisdesramsl ohetber seweginatrd,atohevlbileot h of themtend

to have a markegduabkasicon W #hém amsSHAEL BF HiikRouicdnditiei v shortens the
life tine of tgﬁﬂ‘oghe ihLft tine of mis further ,shortened when the ink
par

h f
cont ai ns pew er Fglégejﬁ$¥%ﬁﬁ,p%ﬁr?n8r FﬁﬁﬁquQﬁmﬁ%ﬁ?pn, t he pewter
particles get PERSNALSHAGe B wWerhl BEiePBEEdECR s arfttl thetlsks eepripl at e and
ﬁ5 Lhus abradethgegurggg@aﬁg ﬂﬁeSp%iﬂbébiﬁgdbaﬁgiﬂbaﬁ?ﬂ9@5@¥@ Eas been
itherto proposg 4 i<C astic.blades.are used. | e of the
conventi onal | usgg He gl |Saest © mever} iﬁa QAgﬁFL 02
yconductive ink, which coincides with a perforated

print pattern formed in the screen plate. The
base board is then heated for fixing the printed
circuit pattern. The screen plate is usually
constructed of a stainless steel, silk or the
like.



- 3 this neasure, due to the nature of the plastic which is the materi al
of the blades, it is difficult to press the tips of the bl ades agagnHR|iBeo2
screen plate with a satisfied pressing force. 5 By this reason, the pewer
particles in the ink tend to separate fromthe flux of the ink during
novenent of the blades on the screen plate, resulting in that the pewter
particles are left in the perforations of the screen plate thereby 10
| owering the printing quality of the printer device. O course, in order to
obtain a satisfied pressing force with wt ch the bl ades are pressed agai nst
the screen place, another neasure may be thought out in which both the 15
screen plate and th a (€, 3 C j |.ze. r, in
this case, it becongggteggaé?ﬁ??%ﬁf?h%%ﬁéggﬁ%?%eﬁgﬁﬁggﬁﬁ% ht%5§¥?§ga very
fine perforat edCBPiVﬁntﬂéi‘{ae} T FRFEReSEEMS fUsHed bFBBe SFFrESEi ng force is
20 extrenely highintheypes forohtensdefritke wsdrledre pllaterdbededsi | y def or med
and finally brokeRegFurthernore, the printer device fails to provide the
squeezing bl ade wth_an_stabl e squeezing operation. In fact, during
movement of the 25 sYURBBFRG Bl tor‘P‘RFﬁ]el 2rien gl"o‘i'tlg;,l-’t%esq)?"é%s?%g force
of the bl ade agahrkstsaueeziciechepiaceuthbdeudiressuslr kedintewhi ch | owers the
Eri nti ng qual i Ej&evi%lé&ﬂesemf@?ﬁlﬂk léé@&h:g_oﬁﬁetz(fa@lé%&nﬁgiggsnemi onﬂi
er el nabove an [ atj - S rol | er
‘mstal led in thetpRRadas 4 paly W0EE, CRRoni® Il Sedi Foc gt (0
functions, one BeRAGSt ¥HEGh RFVEneOYPECEHSIS MON YRS WPl BkWaEhRt &fner
housi ng wheno t hepf&r skirdiddetoDpehengcireenl pdett gndam henkt her being to

press out the ipknphe etrh%wi&gtdvﬁ&ﬁﬁp@ei 1St AP Per RV ERe §Epeat ed
experinments and test ve revealed that a satisfied stirfing of the 29
APRIL 2002 - 4 PRAK® Shtahheasr B 88 e QRPEFRGI arly when the

viscosity of thehiokghswhigth 4 nviacouswhenducddtiengimkichinhthkly vi scous

ink, the sti rriﬁaugahgctisorgcm@e&@& gbward shanes ddeum thggSarotating
roller is quite |ow_ Sone Japanese Patents and Patent Pro%#%bonal

Publ i cati ons® sh8WH5EEE: BECHATR 0 YRLAMNGPEEF &G ol | @ the screen
pl ate, which fuopehdng wheremvint esgdial nefdedk dral tcbpsebetbereen plate

10 Sone are ﬁf I@p@ﬂgn@awegi Qqcsa'p&eéaez?hi cbnwewt@iag aed i oAk S _ca[1 ritﬁd out
once per each cleaping, and some are of a round tri e Ln_whic e
sweepi ng actionc?ggééﬁﬁﬁa?QﬁﬁlQ%w%%.aéﬁﬁgggg ;: &E‘#%ggikpéafﬁge of the ink
resi dual, the 1BT&N&ARGNg tdeyilewenf ergese it hes HaiTed dPbaResi 818
satisfied cieanbagughkf anmNcHntAderwiahanhse ugpteaantsuafac®asd ent _

Provi si onal Pubhllga%%%%&s%g\g% %%gtnoﬁt%pggl Qﬁgc%agdrég ,ngwlgpg}qrbgg defi ned

by the ink contajner S he cha 1S constructed to be
exposed to the BPBNCERELINGWEER, FRYRFs2Eade SAWRETHIE iR chanber is

easi |y af f ect edHbyetvbe, sdiueourdi nthearent | aohattruainder, stitd open condition)
the ink easily }psg8e¥Olatiil® of the application has some
25 drawbacks which are as follows. First, due to
the repeated frictional contact carried out
between the metal blades and the screen plate,
one or both of them tend to have a marked
abrasion within a shorter time, which thus
30 shortens the life time of them. The 1lift time of
them is further shortened when the ink contains
pewter particles. In fact, during printing
operation, the pewter particles get into a space
between the blade tips and the screen plate and
35 thus abrade them. In order to solve this
drawback, a measure has been hitherto proposed in
which plastic blades are used in place of the
conventionally used metal blades. However, 1in



25 conponents and thus the viscosity of the ink changes or increases
instantly. Furthernore, the ink is easily oxidized, which changes2pRIL 2002
nature of the ink. O her Japanese Patents and Patent Provisional 30
Publ i cati ons show an i nk supplier which feeds the printer device with

vi scous ink. However, due to inherent constructions, the ink suppliers
shown by such docunents fail to exhibit a satisfied ink supplying

per f or mance. 29 APRIL 2002 = 5  SUMVARY OF THE | NVENTI ON The present

i nvention provides an ink supplier for feeding a printer device with a
fresh viscous conductive ink, the ink supplier conprising a housing havi ng

a cylindrical chagpernbasyh Chéﬁﬂ?t{ ViSeQus % etmpéyﬁ%%e CIS to be

cont ai ned; a tub for Er b Eonnec%& ylindrica
chanber and an i Bnisi ke E%?Eéra]dé? BRESor idft e¥S devi ce; and i nk

drive neans for diﬁﬁlqgltheofpméssn&h&nslpsndﬁcthﬂahhddéS)&¢amw¢omard t he
i nk_ cont ai ner Ch?t'f@%c%@éﬁ“ﬁ'ia‘t@inlLH??’a‘ﬁé‘&tEféElé@' rids | g’{dvfoﬁ? ans

COprI’I Ses a sup rt, neans Sal usiLn corrpressed air
f eedi ng nean% g? f%%ﬁ?nﬁeFﬁQHC t&ﬁﬂ eEh%ﬁBEFcéﬁ éﬁh‘ﬂﬁ%s}%b with
conpressed air. tBRnCEFt@EseRamrt@l\l fizrnT HE ORAW KIGS £ Eftihed | imdntduming he
inventive ink suppléénti bf BRedeIGdED ntl@@”lséﬂ@e'no'ﬂ)l\&tté" Figs. 5-19

whereas a print ela ﬂﬂ/&fﬁ fg{l \gﬂa(f:h ttlhhe 5%%6 grknéll%%gpl iery 'th desi gned

is illustrated i'n generaf in |cu
per spective vi evw}rbftl'ae pP?ﬁf@FaGé\ﬂne”e qmt@W‘éﬁe?—ﬁepﬂﬁ\'ﬁ@tqh@ﬁb}k suppl i er

can be|rmommormnwbrfhg tﬁelpranidmyﬂﬁuaiﬂ&y oF | ubter pirdchtsdle vi ew of the

printer device %?QMP: i 3 i i ar fo Fig. 2, but
showi ng a pair %Eles d| snéHtrISeeg flroosr(?ey e éggal?ﬁo%{ the printer
device; Fig. 4 iESFRIVPERSSANG FAUC IAsE t ﬂg 34185 assenbl i es

whi ch hold a squeszipwedbtadeaghinlse mMGn&nreENipkacéhgad@UhEﬁisectlonm
view of an ink sypplise Ry tBe RheSEM: IJWMENA A MBhCBoEAN the
15 screen plate and the blades are constructed
thicker in size. However, in this case, it
becomes very difficult to form the screen plate
with a very fine perforated print pattern.
Furthermore, if the blade pressing force is
20 extremely high, the perforations of the screen
plate are easily deformed and finally broken.
Furthermore, the printer device fails to provide
the squeezing blade with an stable squeezing
operation. In fact, during movement of the
25 squeezing blade on the screen plate, the pressing
force of the blade against the screen plate
fluctuates markedly, which lowers the printing
quality.
Japanese Patent Application 2-419135 as
30 mentioned hereinabove and Japanese Utility Model
Application 3-77831 show a roller installed in
the ink container housing of the printer, which
has two functions, one being to stir up the
viscous ink in the ink container housing when the
35 1ink outlet opening is closed and the other being
to press out the ink when the ink outlet opening
is open. However, repeated experiments and tests
have revealed that a satisfied stirring of the



be enployed i'n the printer system Fig. 6 is a perspective view of the ink
supplier; Fig. 7is aviewsimlar to Fig. 2, but show ng a neasupe ARRIL 2002
automatically feeding a viscous conductive ink to the printer device; Figs.
8 to 10 are schematic drawi ngs showi ng one exanple for connecting an ink
feeding tube froman ink supplier to the printer device; Fig. 11 is a
sectional view of a first nodification of the ink supplier which is also
enpl oyable in the printer system Fig. 12 is a view of the first

nodi fication, but show ng an open condi ti én-of the sane; Fig.13 is a view
taken fromthe direction of the arrow "E' in Fig 12; and 29 APRIL 2002 -

6 Figs. 14 to 19 jaressgeti QB‘%'ai‘fieed"’Sffng@ﬁ@Hderliﬁ:V%ﬁ&i@ﬁlif tions of
t he i nk supplier., DET ILED.DESCRIPTS&?tgf THE, | NVENTI Rg{eré%ng o Figs.
1to 4 of the drfirhgshetKerEoss teh Prifter SdéViLE with ¥WFth the ink
supplier of the yhresehreahiegt isocicdnidielyisedscprst igldr atiangs, _
Eartl cul arkl y l? ﬁgﬁriﬂgaa@factg@apt@d? bﬂnk?éer_al_ﬂ@@.ﬁftﬁhdé %i}QU@h?g, \tNm ch
as an ink cqn c rme r : e housin as at its

% ?ﬁ{m@g@%&lér g &l%ln{ee £ 9

bottom portion : terarly "exten |ng out opening_ 3 through which a
vi scous conductive i fene (TaPgreser FpRenEF G RabeRt Rrpdipicpe2. | front
and rear) of bl aplesl PAaabhdn2Bshow cosmnded pdatkecletaramgpaidwre of the
housing "A" in 8 dBNAEEaHPnkOEALE dAIRI&DEINEER, {8 1 @HOHATE WL &l Openi ng
3 and extend al ong the sane! wi |, hecong,_apparent as the description
proceeds, tips A §%Slé’fléﬁh€gblla\'a‘e§% taRR 5BaSEHRSLREAE cont act
with an uppero si8dmeecané of a one-way trip type in which sweeping
action is carried out once per each cleaning, and
some are of a round trip type in which the
sweeping action is carried out twice. However,
due to the nature of the ink residual, the
15 cleaning devices of these types fail to exhibit a
satisfied cleaning performance.
Other Japanese Patents and Patent Provisional
Publications show an open type ink containing
chamber defined by the ink container housing.
20 That is, the chamber is constructed to be exposed
to the open air. However, in this case, the ink
in the chamber is easily affected by the
surrounding air. In fact, under such open
condition, the ink easily loses volatile
25 components and thus the viscosity of the ink
changes or increases instantly. Furthermore, the
ink is easily oxidized, which changes the nature
of the ink.
Other Japanese Patents and Patent Provisional
30 Publications show an ink supplier which feeds the
printer device with viscous ink. However, due to
inherent constructions, the ink suppliers shown
by such documents fail to exhibit a satisfied ink
supplying performance.



29 APRIL 2002 _7_ a screen plate 1 which is arranged below the printer

devi ce. Positioned below the screen plate 1 is an insulating base2dbapRiL 2602
on which a given circuit pattern is to be printed. 5 A shutter nechanism
(not shown) is incorporated with the housing "A", which functions to open
the el ongate outlet opening 3 when printing is needed and cl ose the opening
3 when not needed. Although not shown in the 10 draw ngs, a printer device
nmover is also associated with the housing "sA_ to nove the housing "A" in
fore-and-aft direction, that is, in the direction of arrows "X" and "Y" in
Fig. 1. As will becone apparent as the description 15 proceeds, only when

t he housi ng "@iMMARY SR SHENNVERTIOKNECt i on of the arrow "X" for carrying out
the printing,” one (viz., the trarling blade 2B) of the blades 2A and 2B
serves as a squeeZhewyessnbideentiersproyidds apdank avprliesiooleeding @ pnintérglevice with(a freshi s

seen from Fi Q§oou§-co‘h‘3gct|3e ink NtRe fr\i?g@dpﬁ&' c'ér%n%rm{dﬁlﬁ&h@wrﬁadd lifdficat bitnpaRh! S 6A
and 6B, a rea secur e walls 6A and 6B,

a front wall C'\EI)VH%QHF%{] ‘f'§5’°%&5 ‘éﬁt""? T‘E'sd‘bBee‘f‘mf?&af’i %'Hb?)S?r Prl%'d'EQ 68“'Wal | s 6A and
6B and 25 a tandediodlb¢teredrethé yylindricattobdmber ang preink pantdiney sbaratfer tiefmed mthe wal | s

6A, 6B, 7 angnrf?e ggg&bsﬁe& .Hﬁdh@%? ngo';fé'}cumﬁ %S‘F.Q%HQE co?c!l_u(ii,ﬁ‘\)ce .m&g fIBW owgﬁdaf our

walls and th pi vo
whi ch is hel fef copfaing] qﬂém!z%f tmalvq@h%wb%me@e qats'rmmr\yemeﬁ@ Qoﬁé’”ﬁsc?nt wal | 8.
As is seen fsuppbiEingsns i@r suppakingtsar Holsies afieempiedséd air fl8d@inPmbanedsr f@aingi on

whi ch eXtendﬁe%ﬂ’nhr‘f&‘é%%mﬂ&’ﬂ?%é}QOJs%‘Q%QS@-n%Q&%d ﬁ_)OI’tI on of the pivotal

front wall e rear wa I'nner surface 7A. The
pi vot al froa%mm whi ch extends obliquely
downward to ar wall 7. As is seen fromFig.
2, the | ower 29 APRIL 2002 _g_ portion 8A has an inclined inner surface
8B whi ch extends Embadimepisef theeinvertizk inksupplienwill be ees8cibef! it benjdriotiot wital | 8

t hrough a curved clined
51 oner our f 58 81T AE TN PARel Bricr AR P T SerlS s BBt o
to the incli msedjustrah@imsgmfet—:&tm BBs. 1A4. lalpadticulat,ne front bl ade 2A is secured
to the pivotal front wall 8 and the rear blade 2B is to secured to the rear

T qTese 11 oAl ARk p83L.bAAYRN, 4R AL AR REIABNAAN hOUEL Yt TS

downwar d rear war rection e arrow
pi vot al . fromstuppler Fargbé mCQME@.d 15 by a shutter nechani sm (not shown).

Each bl ade 2A or rig 2 s a schematically illustrated side view of the printer device shown in
Fig. 1;
Fig. 3 is a view similar to Fig. 2, but showing a pair of blades dismantled from

a major portion of the printer device;

Fig. 4 is a side view of a unit consisting of two clamp assemblies which hold a
squeezing blade of the printer device;

Fig. 5 is a sectional view of an ink supplier of the present invention which can
be employed in the printer system;

Fig. 6 is a perspective view of the ink supplier;

Fig. 7 is a view similar to Fig. 2, but showing a measure for automatically
feeding a viscous conductive ink to the printer device;

Figs. 8 to 10 are schematic drawings showing one example for connecting an
ink feeding tube from an ink supplier to the printer device;

Fig. 11 is a sectional view of a first modification of the ink supplier which is
also employable in the printer system,

Fig. 12 is a view of the first modification, but showing an open condition of the
same;

Fig.13 is a view taken from the direction of the arrow “E" in Fig 12; and



2B is constructed of a resilient netal, such as spring steel and the |iKke.
Each bl ade 2A or 2B has a snoothly rounded tip 2A and 2B for m nR&AFRIG2002
the frictional force produced when 20 slidably engaged with the 'screen
plate 1. Preferably, the thickness of each blade 2A or 2B is snaller than
0.5 mm If the blade is nade of a spring steel, the thickness of the bl ade
can be reduced to 0.1 to 0.05 mMm 25 As is shown in Fig. 3, in order to
mount the front blade 2A to the pivotal brent wall 8, a first clanp
assenbly la is used, which conprises an outer elongate nounting nmenber 11
of generally L-shape ross section,.an inner el ongate 30, nting, menber
12 of generally F Hgaﬂ‘bfﬂ gfar(?r%éo%ag(‘fﬁwérwéﬁfp%etﬁlﬁ?gﬁq‘tﬁmdé&%g@%% fng
bolts 13. Bdfilosuppliet.ng nounted to the front wall 8, the front blade 2A is
tightly clanmped by the clanp assenbly 1a, as shown in Fig. 3, and then the
35 clanp assenbly la is secured to the inclined | ower surface 8D of the
front wall HHPAISEDDESORIFTRONDFTEHE INVEMIION 13 into associ ated threaded
bores (no nunerals) formed in the front wall 8. 29 APRIL 2002 g As is
seen fromFig. 2, when the clanp assenbly 14 is properly secured to the

front wall 8, onRerwiiperidsA tof4 éfiRe Brawiigss tHRG & shoWPUNpdinter davideakitll 1S
flush with the inclined inner surface 8B. IS sgown In Fig. 3, in order

.5 As
to mount th&Vigtheipicerprlgl ¢fdhe Reesentipyention cagbe|used. 5 second cl anp
assenbly 18 is used, which conprises an outer elongate nounting nmenber 15
of generally Lshaped cross section, an inner elongate nounting to nenber 16
of generally rectlangiieardawisgsecpaot iavd ar kg uinl Figsof lcamdecti ng bolts

17. Before bej ngeidralegyt gl Jrirat vt | id, at Reuaag Ride, 2B is tightly
cl anped by the cla ssenmply_18 and t.hen the cl ssembly 18 is secured
by 15 means TS (45 TBAnSoPLRY S ChAPeh & FREFECh IS Sbtnbl y 10 whi ch
has been sedhedewsing $i has edard tflPoTtomsper&w®n tthe third cl anp
assenbly 19 Jscaweslly &rtehfiagr dehs oulel étedpby inke 3stdppadyh nner surface
7A of ther . wal . 0 iped,..as il derstood from Fi g.
a, before bgﬁlléwrm%n‘zjé%%%gt ﬁéﬁlfié%?’lv\%%lﬂ?? fhgofv\%el(‘:”l%ae%n assenblies 18 and
19 may be cRFAAR) tS RSt PElite Sn@add t (VB2 - an§rPRéN TRA%) 20 is
secured to tdfe bleadesva?A dnby2Beare aform@Ste@l tpalkhiey baft temnnecti ng bol ts
19a. As sho - [ 492 jpass hh hebones figrmed in the
rear wall 7%551%%&%%&%&25%%%%1@% oresﬁgggmg il(:?;?:ét—intqﬁir nner el ongate
menber 27 oftNGFERFHWRFRI GHE §498FKIGF Rt 1Rt ASPPRIBFoMN 3N Fig. 4, the
third cl anp eatsemblald drfg conpr same .an 2autwerl Bl bagaine appherer2d of generally

L- shaped crQss 3gfctd Lan gl@regat e nenber 27 of generally
rectangul ar %cr 0SS tsde(%:gtl?%%ﬁgﬁgﬂt ﬁgo g%nthfigtng:f bo'%ipéga' The third 35 clanp

assenbly 19 has a firstt3RFt#8i ofNFl &de hey EFadpedCher eby, which
ext ends i nt @Bt laerec Haoimerd St of coheabausiid "aAl dppetrhsuptiegesefwhi ch will be
descri bed hereinafter. 29 APRIL 2002 -10




As will be understood fromFigs. 2 and 3, upon assenbly, shorter walls 15A
and 29A of the outer elongate nounting nenbers 15 and 29 face to agAPRIL 2002
inclined inner surface which includes the 5 surface 11A of the outer

el ongate nounting nenber 11 and the inclined inner surface 8B. It is to be
noted that when the pivotal front wall 8 is pivoted clockwise in Fig. 2 to
a given angul ar position, the surface 11A of the first [0 clanp assenbly 14
connected to the front wall 8 becones in _gontact with the surface 15A" of
the shorter wall 15 of the second cl anp asserrbly 18. Under this condition,
the ink outlet openi 3 is closed. 15 As is seen fromFig. 2, denoted by
nuneral 30 is a §e&ﬁﬁ%ﬁﬁuﬁ}??%nlbwaaﬁh f-Ss PEHARFRLhOBALENEHS nt o t he
chanber 5 of thephdadiary deéVideom pbeitiivacd daslowal thé. sEraten s, the
second partitionghl 3 S ckp20 31 ed to an
i nner surface of pllae%%reela%éwa]{? #ﬁgﬁlgglﬁ g;té Q%A aﬁd %fv’?ﬁ irst and
second partition3Pdy&E Z“S"%‘F\‘éll%opéFEeEF‘eéﬁd'-oadJﬁ n%’c”l’aﬁegut er cylindrical
surface of anSel ongat® sbiikéer3heshiaotists (ot sfiedl)y held in the 25 chanber

5 of the housingisAincBi®d@d &l @ thstﬁ%ah'o%'él)h i ed rotating
shaft which is rgt at %bgy hel d %ﬁ l%e sid GCFD d’ 6‘@]82 ﬁt he hou5| ng

"A". The shaft h 2t e’ K V\A'f}ﬁeaﬁ 88‘9&&6 %FlQEﬁnBFQa reversi bl e
electric notor. VhEs Rrpmtmglaameededf anﬁeqmsm ,théeopehlieg 32 is

rotated in the chasbenor nﬂwedas A§t§6@§hf hem @rgawrz iA pAet 32A of the
cylindrical he roII Q bl ade 28, the

te e rti
shorter wall g Erﬁﬁrgn drte Wa‘i”f 15 e\éﬁaé h‘ see!ilon a e 2B constitute a
second gui de wal Pséﬁ’gl‘@ﬁlelde,wﬂﬁ'e thechapripg2désd -t f&%‘]ﬁ@rth@rtl cal inner
surface 8C, the honegdedg nrer iqurface-8Ba-afhe dinedduiash ) nokracstef, ace 8B,
t he surface 11A @Hdthgedf'rre;étl cf‘?dgf Zfrfgg}gt In et rﬁif"f“lﬂéﬁs Gl.
an

That is, between_the second gui de, wal there i's

defined a narrowtfa¥d & QRF APREY BREs2Fr bRSt q%%‘bh‘?‘él ni ng chanber 5
toward the f1%stpandesdsoncdrilvaddser Akadh@Bsiageddi nigs ymowkeninunder

rotation of the tﬁera&&e’ct&%d b %@“&@féwonx@f fid1e AFeMnE ofieee Fig
2), the front plvtal wal S vtedtogenth outI%itg%ngg3bythe
shutter mechani sh'*B rlpﬁér\ﬁ's Yhduct FPE FARYE 30 ¢ a Sis

forced to flow defntbedbiladesd 25 FDnYBt hervesr ew pasTayRedBnand

di scharged onto bheds¢r ggnwalat q:,el uﬂ@féf@to%eﬂrbhﬁ Erlq_;l ley. 32 is rotated in
a reversed direction,, the vi scou ais eve#] % g rrhmakl .ng a downward
f St

flowin the 2o narrove‘spa]sia@%e§3 85‘ lF&glsrft S %r 32.
Thus, when the r&&kérsenprasas on it hef rolderwadlst &% andiséBbedore the

closing of the Oﬂééetwam@;nnn%a%m@dﬁ%r& eshdgakagereld the dnk aideom the
outl et opening 3 0d $1 ngr gg 5%?4 orecﬁle roH’ gegjg,%c{alalfq_egfidcggnger may

be arranged between he no
its upper portlon by the side walls 6A and 6B and

25 a lid 9 detachably mounted to upper portions of
the four walls 6A, 6B, 7 and 8. Thus, the
housing "A" has a chamber 5 defined by the four
walls and the 1id 9. Designated by numeral 10 in
Fig. 1 is a pivot shaft which is held by the side

30 walls 6A and 6B for pivoting the front wall 8.

As 1s seen from Figs. 2to4, the fixed rear
wall 7 has a lower portion which extends
obliquely downward toward a lower portion of the
pivotal front wall 8. The rear wall 7 has a

35 stepped inner surface 7A. The pivotal front wall
8 has a lower portion 8A which extends obliquely
downward toward the lower portion of the rear
wall 7. As is seen from Fig. 2, the lower



29 APRIL 2002 -12 Thus, when the conpressed air supplier is energized, the
organic solvent in the container is drawn into the driven cylinder92FRIBRJ02
into the cloth belt 272 through the openings of the 5 driven cylinder 270.
This nmeans that the cloth belt 272 becomes wet with the solvent. Wen

cl eaning of the screen plate 1 is needed, the cleaning device is noved
rightward or leftward with one scraping bl ade 2b2 or 26a 1o raised, as
shown. During this novenent of the cleanigg device, the endl ess cloth belt
272 is driven by the notor, the driven cylinder 270 is fed with the

conpressed air fromihe ressed.air. .supplier, and the s iqn, punp is
operated. 15 Th&* Jh%“l%&enﬁa%?f‘a&&c&fni%g LRPEEn SHE: aé:e_Luqcé Vﬁﬁh‘r‘:‘lgn)l"rn)re
effectively cl e@¥nds Hesanedppelre vesttdiany bhaees s2eXaael FGaofmy be

PP LSS eiarm s, qush o cxeela e ey, 7 L
ike. In is ase, e i nk residual scraping. ect, of, t he, bl ades

and 26a is rruch%lér:rp'r ov% .l%%!égﬁa I@U&eﬁaf%?sél?magf Fgaﬁrbq}fi%e%hovm in Fig.
45 wherei n aSpl A% SWitatezo8l sber lOWaDROBES0R862ar evhiisthtiesl on
respective spri ngererdEly g8Ppbidnuthr2ed heheciapiligdd admed62 or 26a is
hel d. REferringéd%£?é§T8§.’and 6, there is shown an ink supplier of the
present invention éc s enplqyed_in the_printer g%stenl gge printer

supplier shown in theSde s?ﬂﬁ(ﬁﬁﬂﬂ?SE%QQQx%ﬁr¥ gReRBFEEr €310 by which
an ink cartridgel®l ikl athabhtywhélld 8 Hrel hohderediO el Rliestri c

Ut Ut gear 16 g L e e e o A T hel
et ween o supBiAaRy Tai edssf Brheds Rl tRgHE o RRkeded to the |
cartridge hol deddayvard orgprdapdswipharesyret Fop BBsudiivgct isot hed
rotation of thedmrnaey ar2ZS&% AR L 2002 -13
The pivotal front wall 8 is actuated
15 by a shutter mechanism (not shown). Each blade 2A or
2B is constructed of a resilient metal, such as
spring steel and the like. - Each blade 2A or 2B
has a smoothly rounded tip 2A' ‘and 2B' for
minimizing the frictional force produced when
20 slidably engaged with the screen plate 1.
Preferably, the thickness of each blade 2A or 2B
is smaller than 0.5 mm. If the blade is made of
a spring steel, the thickness of the blade can be
reduced to 0.1 to 0.05 mm.
25 As is shown in Fig. 3, in order to mount the
front blade 2A to the piﬁotal front wall 8, a
first clamp assembly 14 is used, which comprises
an outer elongate mounting member 11 of generally
L-shaped cross section, an inner elongate
30 mounting member 12 of generally triangular cross
section and a plurality of connecting bolts 13.
Before being mounted to the front wall 8, the
front blade 2A is tightly clamped by the clamp
assembly 14, as shown in Fig. 3, and then the
35 clamp assembly 14 is secured to the inclined
lower surface 8D of the front wall 8 by screwing
the connecting bolts 13 into associated threaded
bores (no numerals) formed in the front wall 8.



gear 318 relative to the supporting walls 320 and 322, washers 326 and 328
are di sposed therebetween. The | arger gear 318 has a threaded centerAPRIL 2002
opening (no nuneral) through which a 5 threaded rod 330 passes and with
whi ch the threaded rod 330 is operatively engaged. Although not shown in

t he draw ngs, ~a stopper is associated with the threaded rod 330 to prevent
rotation of the sane about its axis. The |10 threaded rod 330 has a pivotal
head 332 which is inserted into the ink (_:@r_tri dge 312. Designated by
nuneral 33a is a piston plate against which the pivotal head 332 abuts, as
shown. An ink feeding tube 336 extends froma top~of the ink 15 cartridge
312 to the ink il‘?’lsetlgsopséﬁrhngQm(géS-Fizg. “%erbftlﬁ%ecbﬁinﬁt 8FS@8Alde. Thus,
when the notor 314 iis grogprkd secuved he Ithegefrgearwdl® B8R ang ven

direction, the thigaqded r SR aect QE&% hereto
are noved into taﬁ i.nk fﬁgflt% ?édgeeg%ﬁbn\%@g{%%g . t%gl%?/lﬁggiﬁg ?hn ]%s
pushed out into ttte 3prilmteF? J&bFRe thfr dOgH S t1REB3BUT FRECnSfor 314 s
controll ed bySa contrd$ uai showmtin Eighed.ths priderertaevdwet cehei es out
f git\r/]en 2? nugtilel&te@fr mﬂiaz%éhr@ opsr @hbgﬁixé&&_éﬁﬂtw&ilumtai §§t'é%$1fda si gnal
o the notor e ringet [ | . unt. of viscous
ink a. If desi re&,1 e%(rjsosteé?%?g’ﬁ g% %ﬁe%\rég?%%{ln%ﬁ ‘g%&%?%gg?e&nby usi ng
anot her drive meCN&SSMlIWFe BRURBLES TRRRAY vES neEhdansHaARY &onprise a
rﬁtchet \r/]\heel coshegleel drvddeseedidal, am riatrhete Dped atév§byn§aﬂ@gﬁd W th
t he rat chet ee ifeC or_r i Lving the
rat chet. Upo engﬁ%%%gﬁﬁoﬁ% _%%%ggggl&yherﬁg&rrg%haégééfcégi&ilgnmved
reci procatively aid@ ehipduwiahkty hefr sanses taishekty. 1 ThusBefrEer od 330 is
nmoved i ntokt he i pleiggr MdwgtedlPot bhpugka@uivall29 APctE)ihé 2687 blédtehﬁ
viscous ink 4 in -he .prj ' t b0 t i gq7 Shows
anot her neasure ?%r H%uttgrgakmf%l ?;X#\éggl ng %1%\% s%@c%%%%%} eglsnk 5 to the
c

printer device. ®R& then jthe rglampadgremxiyr k8 dtl $@¢hEdcBrduct i ve
menbers 3S0 apd 382nar @ Hltdoedcahneetingablol tspackedkeposi thond chatbe i nk

contai ner chanbeps3effbh14N8 PriMien HSY ERenTheRQ LN CONEHEL EYReAEIDErS 350
and 3S2 are to connecte 1’:1% a contr in turn onnect ed

|l er a ich.is
to the notor 314T&fTt K&K sudpfi Egot’gee%gieg.t rd jqlmp %S,se%ﬁgﬁ t he
| evel o f the inkYa ifsalnestdet oset hanf &r secesrd @a i Meeddpierh850, t he
elhectri C resi Sta@,%p@%ksqu%éﬂﬂte%@wﬁéé osa.n?lfctﬂnée ﬂwew&l.@i@.andfsw .
changes or ipncreases.. Sensin e change, olle ergi zes e
not or 314 un??l FREFP&Vel* of %Jer?ﬁk igg%gst&gléet%o@'{%éeéf#?éﬁ %gﬁdugfi ve
menber 3S0. 20 FPgéore Leinw sweownbad ERalfpite TG dhhecti nghehEWPnk
f eedi ng tube 336ctanbhespianlelesleys candAs Swinlay e sesupIednmbi gs. 8 and 10;
the tube 336 is 889'@'?& ed d %ﬁ%‘?uhi‘g hpl e.éngip%@{é}g Ae Ainibeybi ng rear
wal | 7 by 25 neans of @ connecting nut ehind the rear wall 7, there
is installed an 8P6HgECe B8 ddie FB22hnrehli & P¥r MR t#a% el ongate recess
364 havi ng azsenpturelliay cabdssosmettbdng Bhdm st O ahl odks 3@2ows, ptbperly

fixed to the rea&oﬁfﬁgkgéﬁ@y EBaD5a 052 0Ql kdrJE i d ) RS rREENLAY 42 S

exposed to the reces of . the bl ock” 362. The bl ack 362 is.formed with a
plurality of par&l'PeFSpds¥adds %@‘%a@ﬁeefpgﬁgi V‘flrtghttq'h%ear%%cgss 364 to
the i nk contai nebogkantierned siee &ngin2er elongate member 27 of
the third clamp assembly 19.
30 As is shown in Fig. 4, the third clamp
assembly 19 comprises an outer elongate member 29
of generally L-shaped cross section, the inner
elongate member 27 of generally rectangular cross
section and the connecting bolts 19a. The third
35 clamp assembly 19 has a first partition blade 28
of steel clamped thereby, which extends into the
chamber 5 of the housing "A" for the purpose
which will be described hereinafter.



35 Each passage 366 has a threaded bore (no nuneral) which extends
vertically therefrom As is best understood fromFig.8, the threadedPRi 2602
receive therein respective adjusting screws 368. 29 APRIL 2002 -15 Thus,
by turning the adjusting screws 368 in the threaded bores, the area of each
passage 366 can be adjusted. Thus, the anount of ink 4 fed to the ink
cont ai ner chanber S can be controlled or 5 adjusted by the adjusting screws
368. That is, the viscous ink Q can be evenly stored in the ink container
chamber 5. If desired, in place of the ellBngate block 362, a slit cylinder
may use used for achieving the even storing of the ink 4 in lo the ink
cont ai ner chamber 5. Ahatill, behunderstogd ieom (Figs,. 2 @yd rider nmenber

gavi ng 3 IboR_gi Ei udg'ﬁeal by sextardi r.kgqlcfbi?é%f»?amdhuw%&mml : )oESthat th abl_%

i sposed behin i rear wa . bel ow i in peni ng, 42,

and an el ongat e % gﬁ%eéié@éﬁ%eiﬂ?%ﬂ$%ﬁ%e © o?ggvgﬁtﬁﬁﬁg?$t€%§Fiﬁaer. The
el ongat e chanberaRekBelingsd dmnren swrkrcoavhigh drsnigides opeai ng exposed
to thedi nk cont awefacgacmw of athd f‘@.ftpéi‘ né ongeviet enoutei nd i he@bi-nder is
rotated 20 stepw se | {a e i I, r a given tine, the
ink 4 is fed tom%ﬁegﬁﬁaﬁg%ri#gggﬁéaM%iﬁéﬁegg??F%?I%%her keeping its cl ose

position. Wth this, ¥heEnedee RerBer tiet iwher GhenpPiNetadk fLonthen, the
slit cylinder 25wa3$lt8r hedpliordtde’l aplesclpossei an Fdysi My ddeai wkvdnto fl ow
down through the,g hlaknggs}¥idd?(éHE“§ﬁPf5c8h Hhel, 5 Ge LG PEi NLET

devi ce. Referrlqg 0 Flg ) tog 13, there IS s ogg a first glflcatlon of
the ink supptl erChPRh2E§C8R1Y I SRISREES FR € pﬁ"?‘?ﬂterwgﬁ t8m of the
present inventi dpecédsessihesionusr stiodd thenskrdackl,l9he abdiieed i nk
supplier conpris L.r guhar | der I {{; Cugar opening
with which 35 a %go?%%kogg%ie% c%gf s a%???‘?éggifﬁ’g’ tes Chbly il%bt her
circular plate 48998 phvst SORAidGRect e t tRRoPYEL SH AREWRF by heans of a
known hi nge nechahosed.The pivotal plate 402 thus has two 29 APRIL 2002

-16 angul ar posi tiongs one HeLRIrdokl 36 PRSI b B8d SBPWAUNB B9 31
wherein the pivotal _plate %92 lies on 't $o|d§r IaHg 00 ,and an open
position as showh®id BFGOTS BafdrdiPh el 1S oP Isgﬁ%eaw_ 5 i's rel eased
fromthe hol der gxberdaodntohéehsi vdraber a? ecfokhies hewpsilged' Mith a grip
404 and fornmed wibnavhepeniked 4@&r RidBk and ghReend sgnniHarsseshd 408 and

410 are secured g0 i ppeg syntagces, of; I he,110apLat gs oH0% A 40Pk

20 31 secured to an inner surface of the rear wall
7. Leading ends 28a and 30A of the first and
second partition blades 28 and 30 are pressed
against an outer cylindrical surface of an
elongate roller 32 which is rotatably held in the

25 chamber 5 of the housing "A".

The roller 32 is coaxially mounted on a rotating shaft which is rotatably held
by the side walls 6A and 6B of the housing "A". The shaft has a gear meshed with an
outbut gear driven by a reversible electric motor. Thus, upon enegization of the

motor, the roller 32 is rotated in the chamber 5.

Thus, as is seen from Fig. 2, a part 32A of
the cylindrical outer surface of the roller 32,
the partition blade 28, the shorter wall 29A, the
shorter wall 15a and the second blade 2B
constitute a second guide wall G2. While, the



to respectively. Thus, when the pivotal plate 402 is in the close position
as shown in Fig. 11, the opening 406 is comruni cated with the bot tZpgAPRER002
end of the ink cartridge 312. Designated by nunmeral 420 is a bolt for
det achably connecting 15 the pivotal plate 402 to the holder plate 400. A
val ve 412 is nounted on the pivotal plate 402 which has an outlet connected
to the opening 406 through a pipe 414 and an inlet connected to a
conpressed air source 416 (or conpressor), through 20 a tube 418. The val ve
412 has a control button 412a for selecfﬂJély opening and closing a
communi cation between the inlet and outlet of the valve 412. Thus, when,
with the pivotal YpP&Te VRIE bealssuReng SUFE a3 sEC poshei sHrasSHaWeT n Fi g.
1) the cgnt_rol butrtfaic et 1B | stheshad) inkel compsessedface fa;mmttﬂte »
conpressed air s 0 L, t open the cartridge
312. Wth this) %%g%%‘lcgetlgni%éaﬁg 5&% iftr}q%hé;q%:}aér)%iggecggggﬁf%% forced to
nove | ef tward whitP&SFusiige twelyi dous THRE 45 ntoeEWeepr thcefidak ce
tha_o]y_gh t he tg?eaaaG_.seR&j‘r&I rqugdeowkildsl4l tdei eG2 s shewe dssecond
nodi fi1cation o : I I ri a
cylindrical nenbé%%i§%k%§€ﬁﬁ%fgggygghgégghﬁﬁgﬁé%%gé ggF%Qggtﬁzﬁé}n. The
cylindrical menb&Re4dEih£ontamniBdefNgaE o drPYakdi hiet fdgst 51 to
whi ch an el ectri gecainde blaPeAPRAL2RA02B-.17 453 is connected. Al though not
shown in the draw ng, i n 0 v t ink tank. The
A@cBEB@n@iéle, glar%%,t Mh8E, 95}%5.‘3.%%16&% a{l?é

cylindrical chanber has a conic ,por&aﬁn cylindrica
menber 450 51fs EPGREEY Htelthihhg €aEPRG 1954 Qbhihe ndsraYy i fs JFRS end an
el ectric fan 456Ffigr. 2aki nthe fosnti peveertli etlibn8 wishpavbkhedcasi ng 454. A

shaft 458 extendgpieh %méegdgmbghgggﬁhh@d@i%@ andenhc cwpi ch has an "upper
end connected through 1o a jojnt_460 to an output shaf f.an electric
not or 462 and ha?eQ%F@W§W‘eﬁg ppFPFoXlégﬁpﬁpéﬁﬂﬁé%%t%Yét?PF[%QlECreM/464.
As shown, the stEhe shasdreaw A64sekpsres O tHowoirwarasdt Fat apshti on a52.

A lower end gf theomkaftheadfaiBodbpeekabablly smpadiedhhygadt batst bearing

466. Denoted by r.al ' i ght which has a center opening through
whi ch the shaft g§§e§g§§%% f¢§%¢§$§Denoted by nuneral S70 s, a relief

val ve. The cylindri cathibfbehesp Ghe qipkbehdeéd 26 BYR5Rtrdtidy of
t hernoel ectric heatiergecba irgeei enentaed V2 seants belgd egai pped with a heat
radiation plate ﬁ%%‘ﬁ#ﬁye&%ﬁl mggg](ﬁgt ap%rown%laézf antyhe a76 which

extends to the i et openi ng ee Fi,g. 1) of the printer device. 25
Thus, when, &Pt hDEREOH REAEATRKSA ﬁé?ttPnﬁﬁ%?QﬁHﬁ&kﬁ“bﬁYoﬁ#?he wei ght

468, the notor 4@3lilerenergi ZBdusp whent hteshaftes3d inoaagivanodi recti on
the ink 4 is for fyl el ube 48, Dus d o-1 he; war ksof the
wei ght 468 on 30Eﬁ%eg%ﬁi§%n§?ﬁ€€%?E§h% flow.ofr e inQ:4 té&%@d t he tube
476 is pronot ed. CAReRYHERMRRARIBE P nkUBdRT1H i AR € educed to
a certain |evel, inke4elfecim ithe abvel d53opendngr gi Zeal avsepedlyor feeding
the chanber wéthpotreehcddk from3asibeqdl nk karled Riadgepraxi sben of the

f 56 and t h | ect h I ng/ Li ng,.el 4
Lomperature of tRBSPRESH GAF TR ConiPoRPBATt o a. GU 1eie | BubtEr 22-



29 APRIL 2002 -18 Referring to Fig.lS, there is shown a third nodification
of the ink supplier. Since this ink supplier is simlar in constrQotiARRIL©2002
t he abovenenti oned second nodification, only different 5 portions will be
described in the following. That is, inthis third nodification, a
plurality of stirring.fins 478 are di sposed on the shaft a58 in addition to
the stirring screw a64. There is no need of using a weight a68. 10 Thus,

the ink inlet opening 451 can be positioned at an upper part of the
cylindrical nenber 4S0. Referring to Fig:14%) there is shown a fourth

nmodi fication of the ink supplier. Only portions which are different from
those of the abowhuky rendn ofied GespresERd calr ogupbliieg: ikt will be

descri bed for ea%ﬁé&g}qﬁﬁfrlPﬁéogrg%BlEmé%ﬂégﬁéthDQETI3%) %ﬁfc n i nk

cartridge 480 is .use eived inthe ¢ chanber
of the cylindricdlS FEm& %HﬁQBQhea§r§N@ﬁ1Cxil%@ﬁfsé70a@34ﬂ@ﬂQQet openi ng
a5l and an el ect tihe \callo/cm %élcommgct;hdou@er ailpe abpenfhgreesS Iy in this

nodi fi cation. gRefgnk) cé%lca her%Hf§5H§HW atBEEt a%p@fgéﬁﬂlon of

t he ink suppller Ihls 2 ron is ove-nenti oned
third nodificati® @PmQﬁugetoWP§hmqﬁ%ﬁ%ﬂ%VSBFt|ons will be
described in the foIIWhEngclbamﬂmg;dﬁfuﬁeeabndememlazﬂllnkscartrldge 30

48:) |3 usefl mﬁ{)a@eld%gweaéﬂé/ é?&&ﬁi!ﬁ‘g aBvike qyélrﬁ@ob_aah@mm% Qi;erE he g
cylindrical menber cour.se e gni ng an
an electric valv é% %ﬁﬁe& e%ln?hﬁ?léf‘gl&ge bﬁtﬁé%e%égsg BI%W this
nDdlflcat|0n1035rRéﬁ94wrﬁft$h¢wg 18Purn@9eqh§%um@meae§txpﬁ S fication
of the ink suppl ic@eanimd & 1@d] ftnét endleds idkochr beildge748Qd s used,

whi ch is neatly peqgieved| i ey GYLLNOEgals, ShAIbCL, 9f nae?d HARRIL 2002 19

the cylindrical nmenb e Vi stous nk
chanber, there |§e§uW%¥ﬁmQhQnﬁ?mEf@S§8 aix fger phet COMPERSSEA i ndri ca
chanber of the cadtr istgslads):, Wmm@htﬁelSudEMdnﬁbwmpVEstbpeﬁh&b@n pl ate

a82, is connegte a r d u 4 OF hr ough a
pi pe a86, an?gleghgﬁ t‘Eniéﬁgf n@ffaégbé%e&#% §é¥e§8”8i3§é l) i °
more effectively cleaned

If desired, the scraping blades 262 and 264
may be equipped with vibration elements, such as
piezoelectric vibrators, or the like. In this

20 case, the ink residual scraping effect of the
blades 262 and 264 is much improved. One example
of this modification is shown in Fig. 45 wherein
a plurality of piezoelectric vibrators 280 are
mounted on respective spring members 282 by which

25 the scraping blade 262 or 264 is held.

Referring to Figs. 5 ana 6, there is shown an ink supplier of the present

invention which is employed in the printer system.

The printer supplier shown in the drawings

30 comprises a cartridge holder 310 by which an ink
cartridge 312 is detachably held. The holder 310
has an electric motor 314 mounted on one
longitudinal end thereof. The motor 314 has an
output gear 316 meshed with a larger gear 318

35 which is rotatably held between two supporting
walls 320 and 322 which are connected to the
cartridge holder 310 through a base plate 324.
For assuring a smoothed rotation of the larger



When the electric valve 488 is energized to 10 open, the conpressed air is
fed to the upper part of the chanber of the ink cartridge 480. w 220 ARRIE 2002
the piston plate 482 pushes the ink 4 toward printer device through the
tube 476. Referring to' Fig. 19, these is shown a 15 seventh nodification

of the ink supplier. In this nodification, a plurality of vibration

el ements 492 are used, which are disposed on an inner wall of the
cylindrical chanber of the cylindrical ret3er 450. Due to vibration action
20 applied to the viscous ink 4-by the vibration elenments 492, the fl ow of

the ink 4 toward the pripter_device is snoothly carried . 9 APRIL
2002 20 i. An inkg%%}bpﬁgigrr%ﬁtflé@di% é‘%r?HPéPr&éwﬂgcé’a;)&u]i% %12$r%§ﬂ

vi scous conduct i3 nkyasbeapsi Si26g:aral 2G| agehdiispgsedyl i ndrical chanber
in w_h:jg:h t hef }‘ r ?a’ihé’f@S@t‘@eéﬁgd?Wé/qidhfﬁefSgéﬁrb@ 1|csornhaagnbrhed¢ma%é&@& f or
providing a fl ui ction.between the cylingdrical .chanber and an in

cont ai ner chanbeﬁ*%@ggﬁeép?ﬁlggig%ﬁﬁﬁﬁ%ﬁr%tbigé?@%%?j iYe means for
forcing said foreshugadedisredndadt pesdak 28df Wakht siwiah sdiel i nk cont ai ner
chanber through sgireddde, roension isfidhd ke threle @RRRYLONPri ses a support

means (400, 454 oLLLN i d .housi 80),; ssed air
f eedi ng(g nmeans (Li%ﬂ%@%@qf%{*t gg%?)ﬁg ﬁﬁg%é%&%ﬁé,é%mﬁ&g}%&“ﬁ{agd
housi ng with conATEetPrERe. Wi thakhenE £erred SRS U BERERE M 1, in
whi ch sai d conpressthtaionfeédihg mears doopr i s axisonprEssed air supplier
(416); a val ug (4hRedla¥dNgoan 386! als GONeebedLt Aekhie 30y iitidigal s chanber
of said housing and an 1 nlet con ecteq%to said.co sseq air_s iler; a
control button (§ffa‘3rntf%$ $BFRcENFe Y ﬁﬁﬁ%ﬁlaﬁangﬁ'gsi n}?%

cation
bet ween sai d i nl diy andnexl eB343isAr inils seppplakef egafidedi mfrictpri nt er
SR 1L 3 sl S el o by S ApES, 100
ggn!t gi ned; a tubeteq‘%#“b(? o'f/'ilg?nagg 3 'edlctson%e‘l%fli %ngé t:vc\)/e\é‘ear%-'ht%eir@@l i ndri cal
chanber and 48 i Mexontddaed l2hapbsheaddinetn] at sapgnaniontder (&88 ce; and
i nk drive_neansiyygjgmpi@g gggdp§@gﬂéﬂﬂd§w¢@econductive ink to flow
toward said ink Conta&ﬁ%%,Cmﬁgﬁﬁtﬁgrﬁgggrsgﬁ%1T¥“%nergized to run

the larger gear 318 in a given direction, the

threaded rod 330 and thus the head 332 connected

20 thereto are moved into the ink cartridge 312.

With this, the viscous ink 4 is pushed out into

the printer device through the tube 336. The

motor 314 is controlled by a control unit. That

is, when the printer device carries out a given

25 number of printing operations, the control unit
issues a signal to the motor 314 to feed the
printer device with a given amount of viscous ink
4, If desired, the rotation of the rod 330 may
be effected by using another drive mechanism.

30 For example, the drive mechanism may comprise a
ratchet wheel connected to the rod 330, a ratchet
operatively engaged with the ratchet wheel and an
air cylinder for reciprocatively driving the
ratchet. Upon energization of the air cylinder,

35 the ratchet is moved reciprocatively and thus
turns the rod 330 stepwisely. Thus, the rod 330
is moved into the ink cartridge 312 to push out
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rinter device with a fres cou cqQnducti ve ink, .comrisin
P 20 tk o1 éhow one example qp 9-

connecting the ink feeding tube 336 to the

printer -device. As will be seen from Figs. 8
and 10; the tube 336 is connected to the ink
inlet opening 42 of the fixed rear wall 7 by

25 means of a connecting nut 360. Behind the rear
wall 7, there is installed an elongate block 362
which is formed with an elongate recess 364
having a semicircular cross section. When the
block 362 is properly fixed to the rear wall 7 by

30 means of bolts, the ink inlet opening 42 is
exposed to the recess 364 of the block 362. The
block 362 is formed with a plurality of parallel
passages 366 each extending from the recess 364
to the ink container chamber 5 (see Fig. 2).

35 Each passage 366 has a threaded bore (no numeral)
which extends wvertically therefrom. As 1is best
understood from  Fig. 8, the threaded bores
receive therein respective adjusting screws 368.



a housing having a cylindrical chanber in which the fresh viscous

conductive ink is to be contained; a tube for providing a fluid cQomRIL2002
bet ween the cylindrical chanber and an i nk contai ner chanber defined in
said printer device; and ink drive means for forcing said fresh viscous
conductive ink to flow toward said i nk contai ner chanber through said tube,
wherein said ink drive means conprises a plurality of vibration elenents
(492) which are disposed on an inner surfage of the cylindrical chanber of

sai d hOUSIng

AhS% Af . A. U@ AA, . A .S A @ ATA@. A AS. AfS. A, . Af @ Af A,
.AS.J?AS.AS (@ JVFEby turning the aé?tsg%gg screws 368 f% tth ve

.A.A.,I%@[\K{)]-E&ﬁg;ie@tbpeebLc@hﬁﬂanﬂaxﬂﬁaéaahcﬁhyﬂagﬂ(3£6x&£@]ca]ca]c
a] ca] ca] ca] cal Calw]é%féi&al C“%h%jsa] %1'?4 i%k’] G daEddd
ca C

%1 Z1 1L HSHRHSHSDS
Ul c’z\a] ca] ca] ca] cal'ta c%?EEF&é‘FEa & ’?:aF@aF@é’]tc’-’é]]c]eﬁ]Q:aﬂléa] ca] ca

Ul c*a] ca] ca Upcradjusted by the adjustlng screws 368. That is,

8] 9’ ](((](("T , ] -- 1&1-(8]*1123&/8@35§ﬁ§<ﬁ> ai?& '%e“@’@‘éﬁ‘l _él;lv%%'ldca}]rpad]&@}&ﬁica} ca} C
a] ca] ca] ca] ca] cal cal,cal ca ajc a aJcajcalc
al! BnC| CCH&H+HLL* Wd‘%&iﬂ?ﬁ% a% ‘B‘l? &Jjj X] }fﬂfa %1 Océ @é cajcalc
a] ca] ca] ca] ca] calddreed ea] ehpck] 34Rcalec &)lcd] (Sa] dhdaelcapyapca cxded] cal calc
a} ca} Cai | UiJ2X@<Ei<i:Zid )dcﬂie#mn@’?%@?@vfelrﬂ}étsd]ﬁﬂ]l@]cbﬁakﬁé} G_@ﬂl@a;} Ga] ca} ca} Ca]gﬁ
a] ca] ca] ca] cal,ca a cajca ca] ca] ca
CE5100y 081000t S eTRkar pRE %%3}% 5C ‘@*%ﬁ el ceherlanle

Y109& () - S#10%g& WMEinfer fringg & 51a¥l§9Ya
-109%2Z8& () - , 109Z& drjgi8FUDPAAL LY é&g@h@g@gr éd{:ZiV@dﬁa@aioxxmxx | > 109X& () - +

0 ! 0 /R
o L0 ) | S ol ot q@“ %%ﬁﬁ% P e O
h& () - %vb{ ZM@B10i litﬁcflltﬁ%ﬁwaHO/o % PgLop /ml% 8 enilm%&?() @Y
F10% h™ h& () 158 Xdﬁd?ﬂﬁ%éi@ﬁbé&e#cﬁ&@&b@Imémbé% is arranged to
cover the slit cylinder. The elongate chamber
member has at its lower wall an elongate opening
exposed to the ink container chamber 5 of the
printer device. The slit cylinder is rotated
20 stepwisely by a suitable electric motor. For a
given time, the ink 4 is fed to the chamber
member with the slit cylinder keeping its close
position. With this, the chamber member is
filled with the ink 4. Then, the slit cylinder
25 is turned to its open position causing the ink 4
to flow down through the slit into the ink
container chamber 5 of the printer device.
Referring to Figs. 11 to 13, there is shown a
first modification of the ink supplier which is
30 also employable in the printer sysEem of the
present invention.
As is best understood from Fig. 11, the
modified ink supplier comprises a circular holder
plate 400 which has a circular opening with which
35 a bottom open end of the cartridge 312 is mated.
Another circular plate 402 is pivotally connected
to holder plate 400 by means of a known hinge
mechanism. The pivotal plate 402 thus has two
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lies on the holder plate 400 and an open position
as shown in Fig.12 ' wherein the pivotal plate 402
5 1is released from the holder plate 400. The
pivotal plate 402 is equipped with a grip 404 and
formed with an opening 406. First and second
annular seals 408 and 410 are secured to inner
surfaces of the two plates 400 and 402
10 respectively. Thus, when the pivotal plate 402
is in the close position as shown in Fig. 11, the
opening 406 is communicated with the bottom open
end of the ink cartridge 312. Designated by
numeral 420 is a bolt for detachably connecting
15 the pivotal plate 402 to the holder plate 400. A
valve 412 is mounted on the pivotal plate 402
which has an outlet connected to the opening 406
through a pipe 414 and an inlet connected to a
compressed air source 416 (or compressor) through
20 a tube 418. The valve 412 has a control button
412a for selectively opening and closing a
communication between the inlet and outlet of the
valve 412.
Thus, when, with the pivotal plate 402
25 assuming the close position as shown in Fig. 11,
the control button 412a is pushed, the compressed
air from the compressed air source 416 is fed
into the bottom open end of the cartridge 312.
with this, the piston plate 334 in the cartridge
30 312 is forced to move leftward while pushing the
viscous ink 4 into the printer device through the
tube 336.
Referring to Fig. 14, there is shown a second
modification of the ink supplier. This
35 modification comprises a cylindrical member 450
having a cylindrical chamber formed therein. The
cylindrical member 450 has at a lower portion an
ink inlet opening 451 to which an electric valve



f g,410@©$0$&f()-0!‘,410@&f()-0!,410@&f()-0‘10@&f()-f&510%&f()-zgaunULzoog
) *{+n, - C. /wWJ3?C 10!;
T,410% ()-0!'D, 410%& ()-0!'\0,410%0& ()-0!'t ", 410%H& ()-0!0,410% (\ (& ()-0
10,410% j & ()-0///71/1/A00uS10! " nl0% U U& ()-0! B m0O%&' ()-0!nl0%JU& ()-0&10%
U& ()-f&@o% U& ()- 10 10
100>1182/345wU8u810!!S‘nﬁO@Gk‘k&f()-O!\Op???&UiU&'()-O!p‘nﬂOWGLGU&'()-O!p‘m
10%}& ()-0!0nl0% U
U&' ()-0!0nml0o%& ()-0555555567uS10!t =0f 3109&' ()-0! ~f 310%&' () -0 109%& ()-f &@AL0%
£ dsls 000 DhSBASIM e Qg (o
00 SRS S S PR R o
109 () - S&@L0% PRk fRnp- 10BheTeF ARGy Rlvrmper has a conical
outlet portion 452. The cylindrical member 450
S 1is tightly held in a casing 454 which has at its
upper end an electric fan 456 for making a
positive ventilation within the casing 454. A
shaft 458 extends in and along the cylindrical
chamber, which has an ‘upper end connected through
10 a joint 460 to an output shaft of an electric
motor 462 and has a lower end portion equipped
with a stirring screw 464. As shown, the
stirring screw 464 extends to the conical outlet
portion 452. A lower end of the shaft 458 is
15 rotatably supported by a thrust bearing 466.
Denoted by numeral 468 is a weight which has a
center opening through which the shaft 458 passes
freely. Denoted by numeral 470 is a relief
valve. The cylindrical member 450 is surrounded
20 by a plurality of thermoelectric heating/cooling
elements 472 each being equipped with a heat
radiation plate 474. The conical outlet portion
452 has a tube 476 which extends to the ink inlet
opening 42 (see Fig. 1) of the printer device.
25 Thus, when, with the viscous ink 4 left in
the chamber below the weight 468, the motor 462
is energized to run the shaft 458 in a given
direction, the ink 4 is forced to flow toward the
tube 476. Due to the work of the weight 468 on
30 the viscous ink 4, the flow of the ink 4 toward
the tube 476 is promoted. When the amount of ink
4 in the ink chamber is reduced to a certain
level, the electric valve 453 is energized to
open for feeding the chamber with fresh ink from
35 the ink tank. Due to provision of the fan 456
and the thermoelectric heating/cooling elements
472, the temperature of the ink 4 can be
controlled to a desired level.
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0 y Refegéing to Fig. 15, there is égown a thiré)

modification of the ink supplier. Since this ink
supplier is similar in construction to the above-
mentioned second modification, only different

5 portions will be described in the following.

That is, in this third modification, a
plurality of stirring. fins 478 are disposed on
the shaft 458 in addition to the stirring screw
464, There is no need of using a weight 468.

10 Thus, the ink inlet opening 451 can be positioned
at an upper part of the cylindrical member 450.

Referring to Hg1é, there is shown a fourth
nodification of the ink supplier. Only portions
which are different from those of the above-

15 mentioned second medication of Fig. 14 will be
described for ease of description.

In this fourth modification, an ink cartridge
480 is used, which is neatly received in the
cvlindrical chamber of the cylindrical member

20 450, as shown. Of course, an ink inlet opening
451 and an electric valve 453 connected thereto
are not necessary in this modification.

Referring to Fig. 17, there is shown a fifth
modification of the ink supplier. This

25 modification is similar to the above-mentioned
third modification of Fig. 15. Thus, only
different portions will be described in the
following.

In this fifth embodiment, an ink cartridge

30 480 is used, which is neatly received in the
cylindrical chamber of the cylindrical member
450, as shown. Of course, an ink inlet opening
451 and an electric valve 453 connected thereto
are not necessary in this modification.

35 Referring to Fig. 18, there is shown a sixth
modification of the ink supplier. In this
modification, an ink cartridge 480 is used, which
is neatly received in the cylindrical chamber of
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cylindrical chamber of the cartriddge 480, which
s is defined above the piston plate 482, is
connected to a compressed air source 484 {or
compressor) through a pipe 486, an electric valve
488 and a tube 490.
When the electric valve 488 is energized to
10 open, the compressed air is fed to the upper part
of the chamber of the ink cartridge 480. With
this, the piston plate 482 pushes the ink 4
toward printer device through the tube 476.
Referring to" Fig. 19, there is shown a
15 seventh modification of the ink supplier. 1In
this modification, a plurality of vibration
elements 492 are used, which are disposed on an
inner wall of the cylindrical chamber of the
cylindrical member 450. Due to vibration action
20 applied to the wviscous ink 4 .by the vibration
elements 492, the flow of the ink 4 toward the
printer device is smoothly carried out.
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CLAIMS

1. An ink supplier for feeding a printer device with a fresh viscous
conductive ink, comprising:

a housing having a cylindrical chamber in which the fresh viscous
conductive ink is to be contained;

a tube for providing a fluid connection between the cylindrical chamber
and an ink container chamber defined in said printer device; and

ink drive means for forcing said fresh viscous conductive ink to flow
toward said ink container chamber through said tube,

wherein said ink drive means comprises a support means (400, 454)
for supporting said housing (312, 480); and compressed air feeding means
(416, 484) for feeding the cylindrical chamber of said housing with
compressed air.

2. An ink supplier as claimed in Claim 1, in which said compressd air
feeding means comprises:

a compressed air supplier (416);

a valve (412) having an outlet connected to the cylindrical chamber of
said housing and an inlet connected to said compressed air supplier;

a control button (312a) for selectively opening and closing a
communication between said inlet and outlet.

3. An ink supplier for feeding a printer device with a fresh viscous
conductive ink, comprising:

a housing having a cylindrical chamber in which the fresh viscous
conductive ink is to be contained;

a tube for providing a fluid connection between the cylindrical chamber
and an ink container chamber defined in said printer device; and

ink drive means for forcing said fresh viscous conductive ink to flow
toward said ink container chamber through said tube,
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its axis; a stirring screw (464) mounted on the terminating portion of sald
shaft; a weight (468) axially slidably received in sald cylindrical chamber of
said housing and having an opening through which said shaft freely passes;

and temperature control means (456, 472) for controlling the temperature of
sald housing.

4., An ink supplier for feeding a printer device with a fresh viscous
conductive ink, comprising:

a housing having a cylindrical chamber in which the fresh viscous
conductive ink is to be contained;

a tube for providing a fluid connection between the cylindrical chamber
and an ink container chamber defined in said printer device; and

ink drive means for forcing said fresh viscous conductive ink to flow
toward said ink container chamber through sald tube,

wherein said ink drive means comprises a shaft (458) extending in said
cylindrical chamber of said housing and terminating at an outlet opening of
said cylindrical chamber; an electric motor (460) for rotating said shaft about
its axis; a stlrring screw (464) mounted on the terminating portion of said
shaft; a plurality of projections (478) formed on said shaft; and temperature
control means (456, 457) for controlling the temperature of sald housing.

5. An ink supplier as claimed in Claim 3 or 4, in which said housing
comprises an Ink cartridge.

6. An Ink supplier for feeding a printer device with a fresh viscous
conductive ink, comprising:

a housing having a cylindrical chamber in which the fresh viscous
conductive ink is to be contained, said housing Including an ink cartridge;

a tube for providing a fluid connection between the cylindrical chamber
and an ink container chamber defined in said printer device; and

ink drive means for forcing said fresh viscous conductive Ink to flow
toward said Ink container chamber through said tube,

wherein sald ink drive means comprises a piston plate (482) slidably
received in said cartridge (480); a compressed air source (484); a tube (490)
extending between the interior of said cartridge and said compressed air
source; and an electric valve (488) operatively disposed in sald tube.
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7. An ink supplier for feeding a printer device with a fresh viscous
conductive ink, comprising:

a housing having a cylindrical chamber in which the fresh viscous
conductive ink is to be contained;

a tube for providing a fluid connection between the cylindrical chamber
and an ink container chamber defined in said printer device; and

ink drive means for forcing said fresh viscous conductive ink to flow
toward said ink container chamber through said tube,

wherein said ink drive means comprises a plurality of vibration
elements (492) which are disposed on an inner surface of the cylindrical
chamber of said housing.



