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lates to an tank. It is exenplified in thﬂs‘ltw‘l 2395

The present
an ink |nk Jmﬂ Mmmmwmmﬁre dot matrix printer head. Such a wire dot matrix
printer ed with ink at distal end faces and novabl e
ransferring ink to the sheet in the .

agai nst a sheet 5? prlnt paper for
formof dots to record a character, a figure, a graphic i mge or the like

enoun- i it ANHROANBAI 5560 B N L N A AR
tank to the disg§ai» ends 'of the- wire and transferred fromthe wires

directly to a sheet of print papér. One known ink guide mechani smfor such
an ink supply systemis disclosed in US-A-4, 194,846 and conprises a

porous nenber capable of absorbing ink from an i nk tank, the ink guide
Mechani Bhe haveagnw rissverbhedctirAg teife Gfordus nenber . The , porous nenterk

contains_fine; ?ohe§ ¥Q§§§%§fg § 9hn dARLELS VBLY J) @ certain range,- with

the rest?t thit the sor I ng
ink tank for a2 wire dot matrix printer hszad. Such 2z wire

dot matrix printsr head has wirss supplied with ink at distcal

end facss

and movable against a sheet of print peper for
transferring ink to the 'sheat in tha f&rm of dots %o
record a character, a figure, a graphic image or the
like on the shsst. ‘

An ink supply system for 2 wire ‘dot matrix printer
is known in which an ink ribboh is not' used, but ink is
supplied from an ink tank to the distal ends of kthe wirs
and transferred from the wires directly to a sheet of
prink bpaper. One known ink guide mechanism for such an
ink 5upp Y system is disclosed in Us-A-4 194,846 and
camprisss a porous member capable of absorbing ink from
an ink taak, the ink quids nzchanism having wires
contactlng th= porous membz2r. The porous member
contains fine holss uhose sizes or diamsters vary in a
certain range, with the result that the ink absorbing
capability varies from porous member to porcus mamber,
and both excéssive and insufficient quantitiss of ink
are liable to ba supplied tc ths distal ands of the
wires. The quantities of ink retained in the vicinity of
the distal ends of the “ires differ widely, and the
porous member is liable to vary ip dimensicns .or to be
deformed due to coaction with the sidas of the uires..

Consequently, the ink densities of ths so-formed dots



capability varies from porous nmenber to porous nenber, and both excessive
and insufficient quantities of ink are liable to be supplied to1the¥@v§%95
ands of the vices. The quantities of ink-retained in the vicinity o the
distal ends of the wires differ widely., and the porous nenber is |iable
to vary in dinmensions or to be deforned due to coaction with the sides of
the wres. Consequently, the ink densities of the so-forned dots 1 4 NOV
2005 '2 are irregular. EP-A-97,009 discloses another ink supply nmechani sm
in whighei AkEregudpplied froman ink tank to the distal ends of wires by

means of a punp. The ink su mechani sm of EP- A- 97, 009 has, however, the
di sadvant age®*rar vﬁ%ﬂ%d£%¥$hif?6naBPtbﬁé'dHHhei?PB;ber &fitffe punp and
a printgrhgas iinkcaElRippheed esHbhsahn iimerieaskedtocase. dlikthg necessary

to provide a good seal so as to_ obtain goqgd punp gerf rmance, 'and a
| ar ge- e0fggefdrilFes MRS ?EqRi PRBPH o 'dy i ¥iiNg>HRB Yunp. The ink supply

”ECha”inéghiaﬁiew teCHPAA Yo oI e 6N hB@cGaSEe Ofha diYkHkz=6@hgur printer
head, and such an irk supply mechanismis not suitable for use with a
smal | phakt dhe ifeadtnuf Do of sube 835NNESte e BrEERE88e4PE RUFE. dot

MRt ri X Q61 0t 8 ;Re_G GRIRY | 54 Ndo@p1 b RKahaNkie S W5 €ingUndeearaas having a
portion which is arranged to receive ink fromthe ink tank; and a

printi AGSstwi r dta 1sdinGtl S Thi! poPt PERY6F WS GP9S #BAnt 83 FR &%hole’ in the
Wire guhdg;pe thiap g £r SoiRgn ABaNSnAAW MG Pge SBPICGL@r Wriivie path which
comuni cates both with Hﬂe salg _portion of the mnrﬁ gulﬂe qeags and with a
di st al SeRgcepdsst iFQIWEahel OF i hF L K46 FOesPHRP t o TOBPRYYi ARFPG Yt he

latter pechanism is particularly complex in the case of a
multi-colour printer head, and such an ink supply
mechanism is not suitable for use with a smeall printer
head.

in DE-A-2,546,835 there is disclosed a wire dot
matrix printer head comprising an ink tank; a wice
guide means having a portion which is arranged to
receive ink from the ink tank; and a printing wire a
diskal end portion of which is mounted in 2 hole in the
wire guide means, the wire guide mezns having a
capillary ink path which communicates both with the said
portion of the wire guide means and with a disktal end
portion of the printing wire so as to supply ink to the
latter.

In DE-A-2,546,835, howaver, the ink tank

contains liquid ink which enters one end of the



l n ‘DE- A- 2, 546, 835, however, the ink tank contains liquid ink th Rﬁﬁﬂ ?h@i
" one end of the 1 4 NOV 2005 3 capillary ink path, with the resu

flowis liable to vary or to be interrupted if the liquid ink contains
particles of dust etc. which clog the capillary ink path. Furthernore, the
wire guide nmeans is so constructed tBat any air which has been drawn into
the ink by capillary force cannot escape therefromprior to reaching the
distal end surface of the wire guide neans, wth the result that the air
can expanc&awideﬂraﬁjﬂexd}ovrbatpm eseltre whiechesslpr epent iakd fdauwse s | ow

probl ens A |onal no neans ar rovi ded, f.or ventln exce55|ve
i nk accun&lé&ﬂﬁb cﬁ%t%?a%%dlggﬁgéggtSE lfhéhﬁ|ﬁé—50| Neans.
EP-A-Q,0420219:3:ﬂﬁn3r;ﬁntsldﬂié@l@56@luapmbte dghlcﬁatﬂ.bﬁ' Rhientcep ildady i
conprising an in nmeans; a re guide neans having a _portion whic
is, arrang8d £&° ecgaﬁgqﬁﬁ??#%n1mh gEesﬁBgﬁﬁ Reafs égdsﬁhlch has a

di st al dendo&uﬁfﬁ&mecﬁr’cﬂia& Enptd g Mhﬁ.ehahdssbaéneddawnoﬁ.hltgn t(b1fe V\/m CE is
mounted in ole in .the w er ebet e
W re gui da e lds CARAITRT T S5AY | SE5 P EKERAERE W E R L BHAREARCe S b0t h v t h
the said peatcihdmdarihe i stizl adndénslusfiatacefotheheirel geigdai deamsgns and.
with the di.stal_,end t.i f i pting. W S ly ink to
the lattef; %%h§h%ﬁf%¥q} qﬂ%%hﬁ%ﬂ?c%?%ngg§ﬁ?ﬁﬂgﬁglgggg§o%§eiEEQCOIIectlon
groove S|puassdna1uhu£hhrsepr&a&h&uaméceausetﬁbomjpeob@amae means into

whi ch 'nkAaalg%HaCi ! e £XEepPLYRabakeoR pbevOhelal end surface of

the wire e nean drawn un apl ary a action e or each ink
coIIectloﬁxgﬁ§@uHEb@mﬁ;&ﬂﬂmmukﬁtinsa@nntbﬁedestalnenﬁl§U€6ﬁ§?r9€t|on

however, thereg;hs 9% 1R OVlesian for

In EP-A-0,042,293 there is disclosed a wire dot
matrix printer head comprising an ink supply means; a
wire guide means having a portion which is arranged to
receive ink from the ink supply means and which has a
distal end surface; and a printing wire a distal end
portion of which is mounted in a hole in the wire guide
means with a gap therebetween, the wire guide means
having a capillary ink.path which communicates both
with the said'portion and the distal end surface of the
wire guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the
said hole communicating with at least one ink collection
groove situated in the distal end surface of the wire
guide means into which ink collection groove any
excessive ink on the distal end surface of the wire
guide means is drawn under capillary attraction, the or
each ink collection groove being open to the atmosphere.
In this construction, however, there is no provision for
ensuring that the force of capillary attraction
increases in the direction from the ink supply means to
the said distal end surface with the result that there

can be wastage of ink in the said ink supply means,



ensurlng that the force of capillary attraction  increases in the dp EjJIO
"~ fromthe ink supply means to the said _distal end surface with the: Qv 2005
that there can be wastage of ink 'rﬁ the said ink supply nmeans, - C 1 4

NOV 2005 especially if air is trapped in the latter. In US-A-4 095 237 an

ink reservoir,or cartridge_i.;s disclosed which contains a porous filter and
has an-aif ~hol e- " The™ r 82eFVGiPP Y e corpietery filled with the filter

or only partially. However, no enbodinment with a partially filled

reservoir Is d&sthidedsds %I?I as n@nkad¥agtaggibei g rrgg;_.t nade 1G4S

theref ore disobpseed whithe RrRSEMs '@VEBEb% tﬂltpgrov% E Caygli ty and

hi ghl y-rellicl e iThle t28Ke ¥hh CR Q@&, H?Q% ﬁ®' h% capabl e

Wb Ch L e 08 Erale RARPARL 2 8 n?r Iﬁé 3° cf e RLTR G L
P 1y S¥R) g6 E%i?i 81& id! FﬁgFﬁgﬁg 23 o of

as  tenperaiudf M é? 5f cons ~%gaﬁo BRe
present invention, ore ere is provided an ink tank according to

i ndependent claim 1. Further advant ageous features of the invention are

evident "fyomhe, eQPQ:%‘PS”t £ BB?E cthGel r%:‘%et agkaEQEtSUPRWhE%ﬁ |0£8|°er

anount of 1nk nee printer conprises top, wall,

r ect MRV kde ot B deh vanal Akd mir blehﬂ-enaﬁﬂagabﬁer bkt week wiFeh Hezsoge, the

i Nkt COMREH SesuaRi bRkK '§HP@hY1sp85babW€' 6f kappnkanged a8e d 0ah4s
shorter side in the bottom wal| to receive ink Pronrat | east one por ous

menbAPRIFFRIA- 252 Wfézg%%@ M”EhfFﬁR‘ bRBernsubanifo spke M gt ek uk @S and-
havi ngnisidsteadt ita) |'Uhé10 iaflueay 6f Ratkistoranknosed dandde ksaknlThgsat

| east. one porous is arranged,in the ink tank such that only a
prm<§ﬁW9ﬁf%ﬁH¥?cﬁFfﬁaE&°n?e%g?noﬂelﬁélFOEEHFHEF§°Pﬁe at | east one porous
menber so

According to the present invention, therefore there is
provided an ink tank according to independent claim 1. Further
advantageous features of the invention are evident *from the

dependent claims.

The ink tank for supplying a proper amount of ink needed
to a dot matrix printer head comprises a top wall,
rectangular bottom wall and walls extending therebetween.
Furthermore, the ink tank comprises an ink supply. port
which is arranged close to its shorter side in the bottom
wall to receive ink from at least one porous member which
is impregnated with ink under subatmospheric pressure and:
having substantially no air layer or pocket enclosed by
the ink. "The at least one porous member is arranged in
the ink tank such that only a projecting portion of at
least one wall contacts the at least one porous member so
that the remaining portion of the at least one wall is
spaced at a distance from the at least one porous member
and that an air hole in one of the ink tank walls
communicates air in the space with ambient air. The at
least one porous member is compressed in the tank in the
vicinity of said ink supply port.

According to a further aspect, the at least one porous
member is

compraessed in the vicinity of the ink supply port.

Preferably, the ink tank is formed as a detachably
mounted unit '



that. the remaining portion of the at least one wall is spaced at P4 N 005
di stance fromthe at |east one porous nenber and that an air hole in QKeZ
of. the ink tank walls conmunicates air in the space with anbient air. The
at | east one porous nenber is conpressed in the tank in the vicinity of
said ink supply port. According to_a further aspect, the at |east one
porous nenber is conpressed in the Vi ci nity of the ink supply port.
Preferably, the ink tank is forned as a detachably mounted unit 1 4 Nov

2005 beénge@H%HéHr%ﬁijEhpid¥éﬂﬁﬂﬂtdf°ink“5u§ﬂ@9lké%%¥3ﬁ§§1e§éﬁh§f .
said i nk-Supply sections having an’'|nk-supply delivery port,” each of said
i nk- s8FpRy HEE1SWRRLYE0FESTACRS PR Y HRI alfdor bithyS URBABe e loiaiay bpossi,d

por oug ApBTer ggdgi rmn@gsrﬁsp%lc{,;%ébthags Mk pln 4885 hnt W, faﬁ%%:gbtiﬁg

i nk-supply sections carrying i nk of ifferent colors. Prefera .

uni t aPeMeRE S@IPISA tRinkSREAf BOROYESWITNRET pREfalmpyresmatad sebphry 18&t i ons,
each saitd { Hkesu y egttgn I } I ; j chounict ary
i nk sﬁé‘& 3 L€ 1RRG nc?iﬁgg%!rﬁgi %?&g\é’g%?’tﬁgé%%%&éﬁgi Eapiingb A lBa BTV
suppl f1$EEEPBRsCPéPHEd by the porous nenber and inpregnated with ink, at

| east two of said ink-supply sections carrying ink of different colors,
said ink in said |nk-su plz sections beilgé; of a-col or aother than bl ack;
~and a furt REPLEERRLYt FHNKIBLPRFY &k TUPREY WAKYF aF i ARTBEFpIWLthort, a
separ ptaranktgbserbi ngkreapplyf ossediohsa perneds ormtesial cARtalpedywithin

i d cate’ ink ly tank and .i ted.with jnk, and. th
cont abrea- presdrt SEhart A BU0apH Wik Beifl WREEREY MORioVERPPLY

pr ef etahky comttaicalngr an ednknplportbhios fembdr Hor i gachabfpreg et tag -
portigaﬁp?§e§gé%Qé§§'formed by the porous member and impregnated
with ink, at least two of said ink-supply sections carrying ink
of different colors, said ink in said ink-supply sections being

of a color other than black; and

a further separate ink supply tank formed with an ink supply
port, a separate ink absorbing member formed of a porous
material contained within said separate ink supply tank and
impregnated with ink, and the ink contained in said separate

ink supply tank being black.

Moreover, preferably vertical projecting portions 44#+ and

horizontal projecting portions 454+ are provided.

The at least one porous member is preferably compressed by
wall means of the ink supply tank. The at least one porous
member may have a tapered portion. Moreover, the at least one
porous member may have a thicker portion in the wvicinity of the

ink supply port.

The said wall means of the ink supply tank preferably
comprises a lid thereof.

The at least one ' porous member preferably has pores
therein which increase in size with distance from the ink

supply port.



The at |east one porou's nenber is preferably conpressed by wall n€$E@ ?6
the ink supply tank. The at | east one porous nenber nay have a tép { (005
portion. Mreover, the at | east one porous nenber nmay have a thicker
portion in the vicinity of the ink supply port. The said wall neans of the
ink supply tank preferably conpriges a lid thereof. The at |east one
porous nenber preferably has pores therein which increase in size with

di stance fro%ff‘ﬁ’téf'kheéﬁpgdl@é)éie kot m@@%g Bt PRéNtierk headk

sui tabl e f o Md Ry e dikad afkan BBY 69 %5%d%ﬁ@dﬁ3ﬁhﬁgﬁ means

havi ng a p%b qﬂ% QE ' Soc ] ENGGH 1 @1 rﬁpetﬁg ' Qﬁhfhgnét pE&asthisone

por ous e Lhepe Dbeind 3. g§p| ?ﬁﬁa&n Q%p ﬁha%jmieéﬁt one

porous me gﬁb%ﬁ] or ceof 8 att g 8% |%$M%f4%# creases -in the
0

di rection %Fﬁe W éﬁlde neans e sal portl e W re guide
means ext enditygduildh tie vikch an:kcs@aaés e neceidereckidnr edt lhefrom a

part of the at Ieast on oro menber whi ch_t he average dianeter of
the pores & <&el4ids uﬁ ?aFéaEPq5m9WM9§nﬁh%EhﬁEr EE&G%es t he

chance of pRaydd Céﬁserﬁﬂ.d;lsinb@l PHeCRRki @daKNlQ, tAe €3Pirklaiye iimk pat h.
Mor eover, air which has been drawn into the ink by capillary force can

escape t herafie@mIrratsh 4 Ha £l 6 £CELONA 8T 0OYE tObnET PRus WErise £ henl at t er

may serve ung dy Wta@%'dﬁamé"&(eP%fdtHg BBr%@, tife Gi=Stiadstend surface
of the wire guide nmeans. 1 4 NOV 2005 - 7 Preferably, the said portion of

the wire guide neans has an in}( guide groove therein whose width is |ess
than the awgrage idi aretierasyf drie sombhestepbeesreduces the chance

of particles of dust being carried ini;,o the capillary
ink path. . Moreover, air which has been drawn into the
ink by capillary force can escapes therefrom through ink
coliection gi‘oova or .grooves, while the latker may serve
to prevent excessive ink building up on the distal end

surface cf the wire guide means.



Preféerably, the width of the gap between a wire guide hole in thg K
guide neans and a wire therein is substantially |less than the w t%b%w 2009
irnk guide groove. The ink supply tank may have an air hole therein which
conmmuni cates with air in at |east one space 'between the ink absorbing
nmeans and an inner wall of the ink supply tank. The ink absorbing neans is
preferably inpregnated wth ink at a pressure |ower than atnospheric
pressure, e.g. in the range-of 666 to 1333 Pa (5-10 nm Hg) The invention

i's |IIustratedfr@q@¥abl M@Meogalgx BRkE o R et henAGeOAPagyiag drawi ngs, in
whi ch: Figure i's an expl oded perspective view of a prlnter head

SU|tabIemﬁéﬂ5u§ﬁﬁgafhéﬂhﬂ@¥aﬁﬂ aceevgi fifgetre in hhoswentdbh; 1Rigure 2 is an
expl 0ded | BRLSRRGH \the! I£VE r AL EY anEll 2Ry Ll b 1Tk Eapbeand Tnk supply

guide formng part of the printer igure 1; Figure 3 is a side

el evational vi &weifleingdtryt i hie Hhéthaﬁﬁeﬁhﬁngﬂﬂ(ﬂﬁtwﬁ$ﬁkathhke|s mount ed
L pracegllad pBsad odn ol 1he pukBkehRad 0 B QW e lenkLgue o s an
expl oded pérspectlve vi ew of "an gui de ﬁh may Torn1part of a
printer headubsitiatie fly ‘ﬂssnghahethﬁkwudﬁk7&6bdﬂuingpkogth€°|nventlon
Figure 5 |% 3n expl oded perspective view of a further enbodinment of the

i nk tank accordlng to the invention which may form part of a printer head.
Figure 6 |s a férsged isuprt¥wtapkr pay begleern @iy, hoke ahbprRiPank

previ ousl, ﬁO%n&Q{h@c@@MEﬁngﬁr Fhoyke 164k &schepatic view to

|IIustrate t
betwveen the ink absorbing means and an inner wall cE the

ink supply tank.

The ink absorbing means is preferib"y impregnated
with ink at a pressure lower than atmospherLc pressure,
e.g. in the range -of 666 to 1333 Pa (5-10 mm Hg)

The invention is illustrated, merely by way of
example, in the accompanying drawwngs " in which:-

Figure l.is an exploded perspective.view. cf a
printer head suitable for using the ink tank according to

the invention;
Figure 2 is an exploded perspectwve view, partly

cut away, of an ink tamk and ink supply guide forming
part cf the'priﬁter head of Figure 1;

Figqure 3 is 2 side elevational visw illustrating
the manner in whicn an ink tank is mounted in place io a
head body of the printer head of Figure 1;

Figure 4 is an exploded perspective wvisw of an inX

guide which may form part of a printer head suitable for
using the ink tank according to the invention;

Figure 5 1is an exploded perspective view of a further
embodiment of the ink tank according to the invention
which may form part of a printer head.

Figure 6 is a perspective view, partly broken
away, of an ink tank previously known to the
applicants;

Fiqure 7 is a schematic view to illustrate thne way



i'n which air trapped in the ink tank of Figure 5 is expanded; and &i g
" is a schematic view of -a seven-colum printer to illustrate an arrangenen
of- wires thereof. Figures 6 and 7 of the acconmpanying drawings illustrate
an ink tank construction previously known to the applicants conprising an
i nk-inpregnated nenber 160, e.g.. of a porous material, which fills a tank
140. The ink tank construction of‘F?gUres 6 and 7 is of a- sinple shape
and can supply a suitable anmount of ink to a printer head body under
appropriahmtuﬁﬂdﬂeayr tatappedi bn biet ek tenknpife@igtuee fenber 160. The
menber 160 can ﬂ Qggnated with. a large quantity of ink while
preventing outflow-froman air hole 142 in the tank 140 and
froman ink summggqmﬂta1ﬂa.aThehamathaleiéprfaa skowm-iqo Fingure 7,

t t 160
The respediivibet & "L SParee 28" EalnbRhehlior MU Rk qRETCT T e
i nk tank 140 ofEﬂgﬂresaEXﬁmdrhcofohhethebompknymnghdnaﬂ¢n§ﬂm 140 which i
f / 141
remte 1 amifie Lk spRlot ROLk ! SoRYedcLouar d-b0s Lty suneky £ort

under a pr f'erence |ch eve ween close to
the ink sammlwg@ﬁncamwm_qnmprrﬁumgkanemnke1mpeegﬁa@ﬂda@amhﬁHIary

attractio i i gggg; 1 Vi Ci i f fo the ink
supply por 14 %% ihcredse cgﬁégg %Qﬁls &%bé?ipas can be

seen in pdﬁmuanhﬂmaa%zﬂqnstﬁu¢¢mDQUaﬁtthuué5|ﬁpaeénét&@|Qﬁ<as r educed,

205

d

S

i nk-inpre u I DG esi st ance
to |nEpflga?§ﬂ% F§H§ﬁ4%¥ﬁ% t[éﬁﬁ#i¥e§rg%$gég pat § %?esgﬁfqgﬂnoth i nk

flow |f a peinverd head Poteveried %Pé@éraab¢e§§ﬁﬁ-élélrﬁff erence
attraction by the ink-impregnated member 160. The

member 160 can be impregnated with a large quantity of
ink while preventing unwanted ink outflow from an air
hole 142 in the tank 140 and from an ink supply pof%
141, . '

The air hole 142, as shown in Figure 7,
communicates with air in spaces between the ink-
impregnated member 160 and the respective inner walls of
the tank 140,

When ink is supplied from the ink tank 140 of such
a construction, the'.ink in the ink tank 140 which is
remote from the ink supply port is moved toward the ink
supply port 141 under a pressure difference which is
developed between the ink close to the ink supply port
141 and the ink remote therefrom as capillary
attraction of the ink-impregnated member 160 in the
vicinity of the ink supply port 141 is increased due to
ink consumption. However, as can be seen in poOrous
materials, as the quantity of impregnated ink is
reduced, ink-impregnated members are generally subjected
to an increased resistance to ink flow and to the fact
that interrupted ink paths prevent smooth ink flow. If
the ink flow is prevented before a pressure difference



1 4 NOV 2005 - 9 is produced high enough. to nove the ink in the ihk Napkpogs
140, then the ink renote fromthe ink supply port 141 renmains in position
and unused, resulting in a short ink supply duration. As shown
schenatlcally in Figure 7, the ink tank 140 frequently has pockets or

| ayers of air trapped t herein. When the anbient tenperature rises or the

at nospheric pressure is lowered’in such circunstances, an air |ayer 143
comunicating directly with the air hole 142 is expanded and is di scharged
out of the air hole 142 as indicated by arrows A w thout applying any

pressure {0 &BPSdLEYEHeW%%e¢HdU§h WIST RS tRRCKEIK 144 Ohe CORPLERRIY
trapped air 1s expanded-as i ndi'cated by the arrows B and thus noves the

surroundlhgobnkhe(}péﬁe Nk vEimadie skiepmak gl i ifockerP InaPaft Ak ink supply

port 142 o&\Qﬁnge%H' Eb@qwaﬁ\ew@iwge@utfaang@mia%eaashébeeknw print
paper to be smeared by an ink spot or can allowin find its way into

the printerppbdduFaERRRI-sm with a resulting mal function of the latter.
One aspect of tRe g&%@%nfsazﬁwthbm1§ §RUE gwéow dend cERSELNgTiON in

whi ch the ink supp is |less ected to t erature aryl other
enV|ronnehﬂ&lfreapﬁaﬁkdn§aﬂIPQﬂk?%ﬁlﬁtelauﬁﬁﬁ;Qﬂmﬁiﬁe%%ﬁ@P?%ventlon a

printer headelsnadaghed tole udhidh@ FURbLxS®\ M ¢ HELHLSE. chbverrent i

effected o € hea such a prlnter or of a sheet of print paper or
both, a wht®ospberdspondisry o i deave Bddod® Fusthe LoFWlrsaPerhg directed

agai nst_the REENY 2hapen 3t cgmﬁ‘cﬁﬁ—ﬁféé*bfﬁ’ BASId Oy LhSromd Galerm an | nk

dot. Desired characters figures cah thus be produced by repeating the
above cybbbe LA2sishexpesidadt anthges pdipce ngghPyhkat ofbe 2ic .

hole 142 as indicated by arrows A without applying any
pressure ko the impregnated ink, whereas a pocket 144 of
coﬁpletely trapped air is expanded as indicated by the
arrovs B and thus moves the surrounding ink. Uporr
arrival of such an air pocket-144 at the dnk supply port
142, the resulting undesired iok outflow can cause a
sheet of print paper to be smeared by an ink spot or can
allow ink to find its way into the printer head
mechanism, with a resulting malfunction of the latter.
One aspect of the present invention is thus to

provide a construckion in which the ink supply is less
sukbjected to tempefature and other environmental
variations.

In one printer using the present invention, a

printer head is adapted for use in a multi-coclour
prinker. Movement is effected of the head of such &
printer or of a shest of print paper or both, a2 wire
corresponding to a desired one of tha colours being
directed against the print paper at a prescribed
position thereon to form an ink dot. Desired characters
and figures can thus be produced by repeating the above
cycle. 1In such a colour images printer using inks of
different colours, a sheet of print paper (or other

makterial) may be scannped by a printer head in a.



di fferent colours, a sheet of print paper (or other material) may, be
scanned by a printer head in a. 1 4 NOV 2005 - 10 direction nornal % NOv 205
direction of feed of the print paper to forma one-dot line in one
scanni ng stroke, and the print paper nmay be fed along by line pitches to
record i mages. The construction of a multi-colour printer is schematically
shown in Figure 8. A printer head 76 I06s- novabl e back and ‘forth in the
directions of an arrow X, and a sheet of print paper (or other mater.ial)

71 is fed along successively at a one line' pitch in the direction of an
arrow Y. Aredtiayn oiomha e postheodd rE2titdy o4, fd6d ofi the priinter head 70

extends al.on straight line. inglined at an a ; LLb.Lesp to the
scanni ng pa(ﬁ‘%s&? o%%‘ ,atﬂ%evvld% g&?:%tg sorbeeisncggirggg%\(lj\%fgofgé gglarecti on Y
at a pitahofptist pdpeXehtpwbienkedmademiga-by nkineyahtchks aad bl ack-i nk

W res (not shq¥gﬂg$re " located at the positions 72, 73, 74 and 75,

respecti\ﬁﬁ%ﬁr et colour-image printing free from undesired col our
m xi ng. Since arltwtcofsoneccobouprfi & mulit iorcdlopaofpainberotsanot her col our

for mxed colour. formation., oulti-colouyr i - prd pt arg generally
liable t&%ﬁﬁ‘%ﬁl??%g u%%%ﬁ echgﬁgﬁgen$Xiﬁb‘ éég%%g f%%d ?nk of the forner
col our i snayEdlieddokthmd woetbalinyithg dilredtilomd eheaNakFEPYcblour. In

the printefa LAIIUCLE OB oheFLOYEE oy Yot iddeo MU LR 18 theckak noSt
affected 1n colour by inks of the other -colours, Is first applied to the
print paperod SHCERSprevbrit 2Ehd ONfkd ioR tHE Gt et & ot 58 FF bR bei ng
applied tgx the 440w 0f, tHe WM-EEyCAEN ViiRG iweldoyv 70k, 78 hus4avosdi ng the
m xture of the yellow ink with ?he i nks of  the other _choyrs. ‘

on the ‘printer head 70 extends along a straignt line

inclined at an angle B with respect to the scanning

directions X, the wire positions being spaced in the

direction ¥ at a pitch of L sin 8. Yellow-ink, magenta-

ink, cyan-ink, and black-ink wires (not shown) are'

located at the positions 72, 73, 74 ana 75,

respectively, to effect colour-image printing free from

undesired colour mixing. Since a dot of one colour is

put on top of a dot of another colour for mixed colour

formation, multi~-colour image printers are generally

liable to suffer from unwanted colour mixing because the

ink of the former colour is applied to the wire carrying

the ink of the latter colour. In the printer

construction of Figure 8, vyellow ink, which is the ink

most affected in colour by inks of the other colours, is

first applied to the print paper so as to prevent the

inks of the other colours from being applied to the tip

of the wire carrying the yellow ink, thus avoiding the

mixture of the yellow ink with the inks of the other

colours.

The present invention is concerned primarily with thelink
tank of a printer head, and no further detailed
description of the overall printer construction will
therefore be given.



The .present invention is concerned primarily with the ink tank of a

printer head, and no further detailed description of the overall br4mﬁhk2mm
canstruction will therefore be given. 1 4 NOV 2005 Figure 1 is an expl oded
perspective view of a printer head for use with the ink tank according to
the present invention. An ink tank 2 is detachably nounted by a hol der on
top of a printer head body 1. Thelink tank 2 is of a double construction
conposed of an ink tank 2b for contalnlng a bl ack ink and an ink tank 2a

which is Edw'q{hdeed into Lhree seeid ? § Q}gegllenks -The nks, are
- 3 Folke |
e gl ks B Bl e Lo Lo 9 8 ool el

1 ha5|11|1% Tt portion an ink supply gui de 12" (Flgure 4) - having ink
gui de groove neaps itk lkxark e ars emltheadbmg meutrheed Neppecid véer on

i nk-inpregnat ed . emher 60" and. | aV|n a wr ui de hol e
13a f o= %lfpdlon'g g I?er]ﬂ“peror cﬁ‘ ?f%\#{' Bgrt |"5’§ rl>T slp%c?fv printing
wire (not dosjhﬂm)cdrimrmlcrtlo'lfhecrcmme%huﬁ am snlmdwvrtarrk F:hgufrcerl four ink
tanks and assaciat r et t_jn.ord O sinmplif e description
e%&%l?@f%\%1 é% ﬁi a&@ a# k %Fo& jsrﬁﬂ%fg k

bel ow, r efEr e NOT A e made on tank and its
associatednmudadﬂunthmmnaﬂ<Sﬁqﬁﬂwﬂguide ¢@‘QMﬂ$dlmnkmr%$kﬁu:ﬁki3 whi ch

formno parl fyddmAESaH dﬁport#a?@gn%‘ebﬁtgnﬁmfb%r /R bl e pALLL from the

i nk tank stal e wmre he” pr ead shown
in Fi gureSJ) |o§ &"d@@tféﬂlsf @ratm&*@aln Wnioelracsl 60r Yeriinmderin gife tErkor in a
four-col oy Amage printer, and four wres are enployed respectively

corresponding to the ]
For each ink, the printer head body 1 has in its

front portion an ink supply guide 12" (Figure 4) having
ink guide groove means 12"b with a1 end leading to the
respective ink-impregnated member 50" and a wire guide
13 having a wire guide hole 13a for guiding the tip or
distal end portion of a respsctive pfinting wire (not
shown) therein.

There are thus as shown in Figure 1 four ink tanks
and associated wires etc., but in order to simplify the
description below, reference will normally be made only
to a single ink tank and its associated wire etc.

The ink supply guide 12" and the wire guide 13

which form no part of the present invention

jointly form an ink path from the ink tank 2 to 'the
distal end portion of the wire. Thes printer head shown
in Figure 1 is adapted for use in 2 four-colour printer
plotter or in a four-colour image printer, and four
wires are employed respectively corresponding to the
four colours. '

In 2 standby position, the distal end portion of
the wire is located rearwardly of a distal end surface
13c of the wire guide 13, and the length of the wire is
selected such that an ink meniscus formed in a front

portion of the wire guide hole 13a covers the distal end

of the wire.



four. colours. In a standby position, the distal end portion of i XVI reis
| ocated rearwardly of a distal end surface 13c of the wire QUIde 3% NWd 2005
the length of the wire is selected such that an ink nmeniscus forned in a
front portion of the wire guide hole 13a covers the distal end of the
wi-re. 1 4 NOV 2005 - 12 An ink guide assenbly, which conprises the ink
supply guide 12" and the wire gufde I3, will be described in greater
detail with reference to Figure 4. The ink supply guide 12" has a central
hole L2"= for guiding the distal end portion of the wre. The i nk- s upply
guide 12" alago jhas oandaa(laaistmklgul dzewg:rlocnmnplrQS bs| ERGi h§Xto the
i nk-i npr egnat ed er 60} The.irk _gu r o, 12'.b has a wdth and a
depth5§ﬂéiﬁ %ﬂgﬁztrnﬁd hke manﬁx?é&4ae%§ sggg%léd fromthe ink tan) .2
as dgscldhedd atergamtdhedebkidupnlth grefierd@tahbe Ergarref dont surface
12"e thereof a circular groove,h12"a which _cgQ at,es Mtk <t he ink guide
banrigily e HtP QYnﬂé%d ' ""‘% %ny %"‘E }F% K

grooves 12" %hr 5orr1 nd? he mnre gqlde 13 has a
proxi g eﬂd t@wge@{sphacedd|pdﬁt1mmr@ﬂlah°gwoeve The' dnkThere i s only
a smal bet re and the peyiph Suyr JWefining the wire
gui desh’dqfewla‘bl“ V?‘ﬁ Jt#] drad™a e Ie T nE ?%ng ed fromthe ink tank

2 threu_agh;t\i&dﬁkggwdﬁqgrmkemzi'ﬁ:egnath@ nekbagsuffl'y Jiisde™2 and through
ot r agIGHE FPeibolt rant=5r 3 Ra i T8 SReRLl SR e cdent.
i nventdroit WAk oWk bigs deSQbﬂlyeduprp]dJee@ frwthhﬁefléﬂ‘er’i@é“%c? Figure 2. The
' nk t%%scrLbedefgpeéng FaQKeZ’nEZ uﬁﬁﬂ? bé?ﬁe 12" has c¢cn a

front surface 12"e thereof a circular groove 12"a «hich

communjicates with the ink guide grooves 12"b through an

inner portion (not shown). The wire guide 13 has a

proximal end 134 thareof placed in the circular grooveg

12"a. There is only a small gap betwean.thegwire and

the peripheral surface defining the wire guide hole 13a

in the wire guide 13. The ink is guided from the iok

tank 2 through the ink guide droowe 12"b in the ink

supply guide 12 and through the wire guide 13 to the

distal end portion of ths wire under capillary

attraction. _ “
An embodiment of the ink tank 2 according to the present

invention will now be described in detail
with reference to Fxgqre 2.

The ink tank 2, or each ink tank 2a, Zb, compriseas
2n ink tank tody 40, two stacked ink-impregnated membars
61, 62 of a porous material which are disposad in the
space in ths ink tank body 40 so . as to Fill the latter,
and a lid 50. The ink-impregnated members €1, 62 are
impregnated with 1ink at a pressure lower than atmospheric
ranging from 666 Pa to 1333 Pa (S to 10 mn Hg), so that air
remaining Ln the porous‘ink—impregnated members «ill be
reduced as much as possible to increase the amounk of
w:mpregnated ink. The ink tank body 40 hes a bottom 40a
provided with a front ink supply port 41 and a fronk



an .ink tank body 40, two stacked ink-inpregnated nenbers 61, 62 of laNU\,/ 2005
porous material which are disposed in the space in the ink tank body 4

sa. as to (ill the latter, and a Lid 50. The ink-inpregnated nenbers 61,
62 are inpregnated with ink at a pressure |ower than atnmospheric ranging
from656 Pa to 1333 Pa (5 to 10 manjHg), so that air remaining in the
porous ink-inpregnated nenbers will be reduced as nuch as possible to

i ncrease the anount of inpregnated ink. The ink tank body 40 has a bottom
40a provivked wiQh Befimntan nkisupply gér deflinadd im fa ositedpddNOV 2005 - 13
wal | 40b V, l e d, {i i p riio h of . The

i nk suppl r;ﬁjgllu Etzﬁéfl]gfsggn ar%%g}é E\/\gipé% %éﬁltqﬁsé&% p°D éﬂ hfgnﬁngbguppl y
port 41 ar}dlwﬂciﬁ mgeeed imowhehénpr |Snp@r‘yh@a:¢~bddy alnd Thelipbt t om 40a of

the ink t qu,pgy 4 r u e R
pl urali tyadllf% ts %Smstzfg% ﬁé‘?ge\a/\ﬁfw b gglcgdor;n:léwlm C\Q{&Igce\?\nbt [E ?gg suppl y
port 41. THee sirgt stasy, bodBbA O 45zs a&eﬁ%pds@@ﬁ@p@sv‘-t% tho WhdcBommuni cat e

with the Ya b, pr d th ri the ink
supply gwﬂde 1%%th%ﬁlqﬁynot OP QYbE%‘ gsg t's %bg 4%cl%al(rgehj oi ned

t oget her t®FBITH R %S r‘rgll‘-'é‘ shkr WcﬁUPBéét Rertwittth e A ACA585Gui des the

ink into tdw id¥c %&@'d’ls%c%)é/@soéﬁgs1IEetbnEnba'&|&n&%ﬁicAaQ:@|§9tﬁas a side
wal | 40c haV|ng on its inner wall plurality of vertical rldges 47 havi ng

| over end<ifel i dagiRRYY tgri@o‘b%itb%?@éoéhéeépbér tB8dS e pt2 DL of ' cont act

with the dhankidyd dsibdhlylhenidk mnkAD@alMqu ﬁut—.t Bebwhas thd romdtspartition
48 which i dIS sed ‘behi'nd the air olg g d in front .of the ink supply
bort 41, (8T SHraiesh 8 HekF hg BnEOERAY SPREGE 6 1T i de val

40c. Thewhardh Iuccgéiﬂle}mswm alowelosurbacqutiieseahea inX undalae tyhef

Iongitudiq%& gd¥¥¥§f%%ooves 12b. The ink tank body 40 also has a
side wall 40c having on its inner wall a plurality of
vertical ridges 47 hav;ng lower ends held agalnst the
bottom 40a and upper ends kept out of ‘contact with the
tank lid 50. The ink tank body 40 further has a front
partition 48 which is disposed behind the air hole 42
and in front of the ink supply port 41, the front
partition 48 having one end joined to the side wall 40c.
The tank 1id 50 has on a lower surface thereof a
plurality of longitudinal ridges 51.

The space or hollow interior defined by the bottomn

40a, the side wall 4Cc, the partition 48, and the lid 50
of the tank body 50 accommodates therein the two porous
members 61, 62 as double layers which are held in
contact with only the raised surface 44 of the bottom
40a, the vertical ridges 47 of the side wall 40c, the
partition 48, and the ridges 51 of the 1id 50. The
porous members 61, 62 have different average hole sizes
or diameters. The porous member 61, which has a larger
average hole diameter, is placed on top of the other
porous member 62. Thus the porous nember 62, which is

closer to the ink supply port 41, is made of a porous



The space or hollow interior defined by the bottom 40a, the side wall 40c,
the partition 48, and the |lid 50 of the tank body 50 accommbdates therein
the two porous nenbers 61, 62 as double |ayers which are held in qoqtﬁmv_gmﬁ
with only the raised surface 44 of the bottom 40a, the vertical ridges 4

of the side wall 40c, the partition 48, and the ridges 51 of the lid 50.

The porous nenbers 61, 62 have dilff erent average hole sizes or dianeters.
The porous nmenber 61, which has a |arger average hole dianeter, is placed
on top of .QuUS e r 62, which is

h . JTh h
cl oser tdm%ﬂgr?%%eéﬁﬁgﬁ%ngr%%E¥¥HSgﬁ%%%ggfka?ﬁgggﬁgefgf 005 - 14

mat eri al thawt ngfatémaltcer sy ereagee thod k, divankeet hehanroulsateatoetthe por ous
menber 61;, whi he p e rda¢ which . is,further fr t he ink
suppl y posrf %éﬁﬁgsgg’ %(Elr e“gﬁee‘r r%\%{e“f atgr?e‘é h%flb’é Ec]'i‘%%&e?’%?ﬁaﬁlt ﬁgts gf t he
porous nendeteB2aviemagdie halle guiade tssenindy ahatt bé kthe pamoutshus
construct£§hb%9e6§apilIary attraction is successively greater along the
ink path, that iS,’'successively from the porous nmenber 61 having the

| ar ger aver age hoiehEdﬁahegmdda)asﬁamhﬁxnsn@ehheriﬁz hauknghtise smal | er

average fiole- digneLer apd thenge Lo, tha Lok gyl decsLots. 493, 145D, 45c

provided in the raiséd sur 0a o & 1 nk tank body
40 and sHI®REhE fARNIglENGe igomedd) 14130 ovs desluraeshaviehk Sapply gui de

arm 12d and hepsest Qekie r92RS hta%ti\e@er{@elw%enégﬁ%yaﬁe'hogui de 12 and the

wire guide 13, and filially to thé gap betwe ‘ e 1nk supply guide 12 and
the wire HERRFELENEC §BS BOERYSH NEFOaH i gug g 2thadsradlakre. 11. The

above capidiafy RbieagtikeBtee! bindd thahde BshieyednRyqupaevkdbag the

f0||0m‘n%§¥fmq?$?n25c provided in the raised surface 44 of the
bottom 40a of the ink tank body 40 and so to the ink
guide grooves 12b provided in the ink supply guide amm
12d and hence to the géps between the ink supply Q'
guide 12 and the wire guide 13, and fihallf to the gep
between the ink supply guide 12 and the wire 11 and the
gap between the wire guide 12 and the wire 11. The above
capillary attraction setting can be achieved by
providing the following dimensions:

The average hole diameter of the porous member 61:

0.4mn

The average hole diameter of the porous member 62:

0. 3mm
The width of each of the ink guide slots
45a,45b, 45¢: 0.12mm
The width of the ink guide grooves 12b: 0. lmm
The gaps between the ink supply guide 12
and the wire guide 13: 0.lmm.

The gap between the surface defining the

wire guide hole 13a and the wire 11: 0.01lmm



The .aver age hol e di aneter of the porous nmenber 61: 0.4mm The aver % B?
di aneter of the porous nenber 62: 0.3nm The width of each of the |gﬁ ﬂdMUg
slots 0 . 12rrm 45a, 45b,: 45c : The width of the ink guide grooves 12b 0
1r, . m The gaps between the ink supply guide 12 0.1Rim. and the wire QUIde
13: The gap between the surface defining the 0.0lrrmw re guide hole 13a

and the wire 11: Li 4 NOV Zoo - 15 A ¥onstruction for renovably attaching
the ink tank 2 will be described with reference to Figures 1 and 3. The
printer head body 1 has a head frame 30 including side walls extending

f rom upper andAbgggstgﬁgtgggs;gf fg;éy HLra {ﬁéﬁ%ﬁ@ﬂyt&eaggkserV|ng as a

hol der support 31 of "t he “Si s “of support 31 has a
hol der suppokt Zhekél3de debeafibsgr ivigh 3B AgMwire stalefigededy it @odvertica
recesses 33a, 33b in the holder support 31 and which has a hol der
attachment hole 34, and a guide slot 35. A holder 70a has on each of its
opposi te sides aneyprnuteCahEQﬂoF@Gbidnfﬁﬁaa it rane oGt ably nounted in

a_hol der §HE’PQ&En€h 82ah Ast Q?ct@%@ﬂrﬂ;%f@}ﬁorﬁ%ep@&d Zh$ema gpheri cal

proj ection i S engageabl e | attachment hole 34. Each
of the i nRO¥BAHRES 2@f beehﬁ§l§t§v*-d@e<§’idsﬁ%9§é’d llagskrse sl nhier ¥ edpect i ve

hol der suppodér3dugpdrhaying gachyldmdtecaidqy QjLrld O¥ 4nhengageakl e with a
| ower edge

support 31 has a holder supporf_hole 32, a leaf spring
36 which is defined by two vertical recesses 332, 33b in
the holder support 31 and which has a holder attachment
hole 34, and a guide slot 35. A holder 70a has on each
of its opposite sides a cylindrical projection 71a,
which is rotatably mounted in a holder support hole 32
in the head frame 30, and a semispherical projectigﬁ
722, which is engageable in a2 holder attachment hole 34.
Each of the ink tanks 2a, 2b has a side disposed closer
to the respective holder support 31 and having a
cylindrical projection 49 engageable with a lower edge
of the respective guide slot 35.

The ink tank 2 can be attached to the holder 70a
and detached therefrom in the following manner.

The holder 70a is supported in the position shown
in Figure 3, and the ink tank 2 is inserted into the
holder 70a in the direction of the arrow C. At this
time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70a is
turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2
into contact with an edge of the respective guide slot
35 in the head frame 30, whereupon the ink tank 2 1is
positioned with respect to the head frame 30.

The ink supply port 41 is now positioned



of the respective guide slot 35. The ink tank 2 can be attached tq &mNQY 7005
hol der 70a and detached therefromin the foll ow ng manner. The hol der 70a
is supported in the position shown in Figure 3, and the ink tank 2 is
inserted into the holder 70a *in the direction of the arrow C. At this
time, the ink tank 2 is not requireg to be accurately positioned in the

hol der 70a and hence can easily be 1nserted into the holder 70a. Then, the
hol der 70a is turned in the direction of the arrow D to bring the

proj ecti aib 4O eagho®é the sifes 208 bhe tk trapksdopiptQutdnt act with an
edge of the respective guide slot 35_in the head frane 30, whereupon the
i nk tank 2] $NIoRi RFOIEEL S HRVRESpECEIOs tHE BRI 19an* 0. Pa9%E i nk supply
port 41 is naveposhié@nedrdidgNetvaReat- o¥b t HorHErddy Ahoveaddes arm 12"d
of the in sggﬁﬁgth%de 12" whi ¢ch @ngecéf upwardly fro }he(fnlnter head
body 1. t t4rt? iR A998 neRt C6F LRE FOIRRITTRPTauses Mt e arm 12"d
to engagedde e | 1kt SUPHOT {nROt Enkl2anghke sdrisgiiedidat o the ink tank 2.

The sem spherical p ection 72a.qQn each side of the ta hol der 70a
Ehgages. I Lo L ik Shatish FHGE S BBE L OHERAE Mihor - The

sem spherdrealgdy adettspns=d2athiéndkhy epgages i3 tdwe At thodnmdcthol es 34 in
t he | eaf rings..36 wher.eu

posi 1 onS o T erHi ' THE Toh Hot - TbasERaar B 1o i 1G LY S AT tank 2
can be rdnnﬁ@iiatta¢hmmmﬂumelmhi&@ is tbhelpafemg;iﬁgsPﬁﬁﬁutachnent
Frocess RS, Va.dp BFLsLLoRs, Liehstal LIRS pro ect
paper (n@osshowans ttw trefsirerthidenphiert 30hsepuinal hageLoidPihe wire is
in a standly ink tank 2 can be removed in a procedure which is

the reverse of the attachment process described above.

In operation, the distal end of the wire projects

through the ink meniscds, carries ink thereon, and’Hits

a sheet of print paper (not shown) to transfer the ink

to the print paper. When the wire is in a standby

position, the distal end thereof is located inwardly of

the distal end surface 13c of the wire guide 13 so that

an ink meniscus is formed in front of the distal end of

the wire. Accordingly, ink is attached successively to

the distal end of the wire as the latter is projected

and retracted. The transfer of ink to the distal end of

the wire, and other details of an inked-wire dot matrix

printing prbcess, are described in

EP-2-97009 and will therefore not be described here in

greater detail.

Eny excessive ink on the distal end surface 13c¢ of

the wire guide 13 is drawn under capillary attraction

into cross-sectionally V-shaped collection grooves 13b

(Figure 4) provided in the front and side surfaces of

the wire guide 13 and is returned to the ink supply

guide 12 without smearing the print paper. The grooves

13b are thus provided in the distal end surface of the



posi-tion, the distal end thereof is located inwardly of the distal ?ﬁ
surface 13c of the wire guide 13 so that an ink neniscus is forned]i 0V 2005
front of the distal end of the wire. Accordingly, ink is attached
successively to the distal end of the wire as the latter is projected and
retracted. The transfer of ink to' the distal end of the wire, and ot her
details of an inked-wire dot matrix grinting process, are described in

EP- A-97009 and will therefore not be described here in greater detail. Any
excessive ink on the distal end surface 13c of the wire guide 13 is drawn

under capillar t| 0 into cross-sectionally V-shaped col.lection
grooves Iébre(éFéé )aBBOGPHQH“FﬁaFﬁb‘f%%mtt %dzéFaegguFFa§€§ t he

Wi re gui de3d3 and showet unnedghoet ae ithe supRdves gudBeekZewtdt Rout smearing
t he prlnt?ﬁ)ape The grooves _Lab are thus Lgrowd d in_the distal end

surface of ¢ha kR 1BBBEY 19 WW'Fe "I Y ant cBfmbfAi C8tEith the wire

gui de holeperd3ao fkeshombspheFegure 4, the grooves 13b extend to t he outer
peri phery of th mnre g de 13 sg as t%r open tohthe at nps re. The

operation of th BFLRPS Bbwnm&gh REsrh™dt SHRPLY MRRaeR FE7a8 tr|x printer
head r ef eimleeddtvalabouet metrironrhetdesdrddabdrefaroedet ot ebobkai n a proper

dot density, Sy. . N S to apply an appropriate quantity of ink
stably t%yf b 5 889% Ja'l#>¥%1he wire. Therefore, the wire guide hole 13a
shoul d have a pInperdelrn‘ecnsobhain aheropex nidty dénsheydi stalisend of the

W re and JH% ggf %g§lgf bngbogngggg% m&qggﬁfﬁ&egfe o%ggg§@0ftage of

i nk, shou e su p het T Ak prln
const ructi@rthele8&stbédendood, the wire. Therefore, the wire

guide hole 132 should have a proper dimension in the
vicinity of the distal end of the wire and a proper
amount of ink, without either an excess or a shqrtage ot
ink, should be supplied from the ink tank 2.

In the printer head construction described above,
the ink guide path from the ink tank 2 to a2 position in
the vicinity of the distal end of the wire is composed
of slots, grooves, and gaps. By selecting suitable
dimensions of the widths of the slots, grooves, and
gaps, the amount of ink necessary for printing can be
guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow.

An appropriate guantity of ink can be supplied
even when the ink supply from the ink supply groove 12"Db
is reduced due to increased use of ink.

The dimensions of the ink supply groove and gaps,
the hole diameters of the porous member 60" and the
widths of the said slots are selected so that the
capillary attraction is progressively greater along the
ink path. Therefore, ink will not be interrupted in the
ink path as described below.

If the flow of ink is interrupted in the ink path
by reason of vibrations or the like, a mass of ink which

has been so interrupted is moved forward until it is



the ink guide path fromthe ink tank 2 to a position in the vicinity of

the distal end of the wire is conposed of slots, grooves, and gapF. g%, 2005
sel ecting suitable dinmensions of the widths of the slots, grooves, én V
gaps, the amount of ink necessary for printing can be guided to the

distal, end of the wire under apprqpriate capillary attraction w thout
causing an overflow. An appropriaiésqﬁantity of ink can be supplied even
when the ink supply fromthe ink supply groove 12"b is reduced due to
increased use of ink. The di nensions of the ink supply grogve and gaps,

the hol e dpaReEeks 6f PERESFEFGUSFAFEHIRY B BHUCENEDeWCEHMHS 18T Y he sai d

slots aressekactednsqst batetthe Gapidd arvk abdfRCERBA 1% RMRUriessi vely
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the accuracy of the shapes of the components. Since the
components can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and the ink
guide path can be highiy dimensionally accurate aqd'have
a stable ink supply capability. The ink taﬁk 2 and the
ink guide path can easily be assembled as they are
composed of a small number of parts. They may be
maintained free from wear and deformation for a long
period of use and can keep their initial performance
partly because of the lubrication effected by the ink.

As shown in Figure 4, the ink guide groove 12"Db
has mounted therein an ink guide porous member 12'"e
which serves as-an extension of the ink-impregnated

member in the ink tank.

s an exploded perspective view of a further

' 5 1 , .
FLIure according to the invention.

embodiment of an ink tank 2%
. The porous member 60" has difterent front
and rear thicknesses and a tapered portion 60"
therebetween so that the thicker front portion, which is
disposed adjacent to the ink supply port 41, is
compressed by the tank 1id 50 when the porous member 60"
is introduced into the tank body 40. Therefore, even if

the porous member 60" has uniform hole diameters, the



accuracy, as by noulding, the ink tank 2 and the ink guide path caw quUV 2005
hi ghl'y di nensionally accurate arld have a stable ink supply capabilit'y

The ink tank 2 and the ink guide path can easily be assenbled as they are
conposed of a small nunber of parts. They may be nmaintained free from wear
and deformation for a long period of use and can keep their initial
performance partly because of the hgbjication effected by the ink. As
shown in Figure 4, the i'nk guide groove 12"b has nmounted therein an ink
gui de porous nenber 12"e which serves as an extension of the

i nk-inmpregnated nenber in the ink tank. Figure 5 is an expl oded
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Although in the printer head of Figure 1, the ink

tank 2 is placed above the printer head 1, the ink tank
2 may be located below the wires to achieve a stable
printing density tnrougn the ink guiding process
described above.

Tn the constructions described above, ink can pe
stably supplied through a simple construction from an
ink tank to the distal end of a wire, and ink is stably
attached to the distal end of the wire for prpducing a
stable and proper ink dot density. Tne ink will not be
interrupted in the ink guide path and tne risk of a
supply failure will be reduced. The quantiﬁy of ink
absorbed inm the ink guide path is smeller than would be
the case with a known arrangement in wnich a porous
member is used to apply ink to the distal end of the
wire. Therefore, any wasted ink which is not used for
printing is of a2 small gquantity, and hence
substantially 21l the ink in the ink tank can
effectively be used for printing.

" If the ink tank runs short of ink, or if the ink
in the ink tank is rendered highly viscous Dby being
dried at a high temperature, or if the supply of ink
fails due to its solidification, a fresh cartridge ink




Al though in the printer head of Figure 1, the ink tank 2 is placed beﬁ%,

the printer head 1, the ink tank 2 may be | ocated below the wires:-to v 2003

achieve a stable printing density through the ink guiding process

descri bed above. In the constructions described above, ink can be stably

supplied through a sinple construction froman ink tank to the distal end

of awire, and ink is stably attached to the distal end of the wire for

producing a stable and proper ifkodet density. The ink will not be

interrupted in the ink guide path and the risk of a supply failure wll be

reduced. The quantity of ink absorbed in' the ink guide path is snaller
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ink ténk can easily be detached and attached for ink
replenishment. ’

Since the described ink supply system is

simple in construction, it takes up only a small space.
Where a multi-colour printer head employs inxk supgly
systems as described above, the ink supply systems for
different ink colours can be spaced widely so that any

nwanted colour mixing can be avoided. .




which is prevented from mal functioning. The cartridge ink tank can easily
- be detached and attached for ink replenishnent. Since the describddiN¥ ZL05
supply systemis sinple in construction, it takes up only a small space.
Where a nulti-colour printer head enploys ink supply systens as described
above, the ink supply systens for different ink colours can be spaced
wi dely so that any unwanted col our m xin§lcan be avoided. . 1 4 NOV 2005 -
21 CLAIMS 1. An ink tank for supplying a proper anmount of ink needed to a
dot matrix printer head, the ink tank conprising a top wall (50), a
rectangul ar bottomwall (40a) and walls (40b, 40c) extendi ng therebetween,
an ink supply port (41) which is arranged close to its shorter side in the
bottomwall (40a) to receive ink from at |east one porous nenber (60", 61,
62), which is inpregnated with ink under subatnospheric pressure and has
substantially no air |ayer or pocket enclosed by the ink, the at |east one
porous nenber (60"; 61, 62) being a d in the ink tank such that only
a projecting portion (44), ridges %Lgiggl) or a partition wall of at |east
one :.:all- (40a, 40b, 40c, 50) contacts the at |east one porous nenber

(60"; 61, 62).so that the remining porii f at |east, -wal | (40a,
40b, 40¢, gﬁ)lps %ﬁﬁbe&ﬂgi %ﬁ%ﬁg a egf 5§Ee%hgkgﬁnﬁéé§$ %%é %§§86§ FSmber
(60"; 61, &2¥otnvathatk mrindier thalag,(42) in one of the ink tank walls
communicates air in the space with anbient air, and the at | east one
porous nmenber (60") is conpressed in the tank in the vicinity of said ink
suppl y porthe4ldnk 2tankk €anRragésedidhg to® crati 1(ehhr act expPEEAER 18Fat
sai d ‘bottom wall (40a) and walls (40b, 40c) extending

therebetween,

an ink supply port (41) which is arrangéd close to its
shorter side in the bottom wall (40a) to receive ink Zrom
at leaét one porous member (60", 61, 62), which is
impregnated with ink under subatmospheric pressure and has

substantially no air layer or pocket enclosed by the ink,

the at least one porous member (60"; 61, 62) being arranged
in the ink tank such.that only a projecting portion (£4),
ridges (47, 51) or a partition wall of at least one wallk
{40a, 40b,.40c, 50) contacts the at least one porous member
(60"; 61, 62) so that the remaining portion of the at lesast
one wall (40a, 40b, 40c, SOf is spaced at a distance ZIZIrom
the at least one porous member (60"; 61, 62) and that an
air hole (42) in one of the ink tank walls communicates air

in the space with ambient air,

and the at least one porous member (60") is compressed in

the tank in the vicinity of said ink supply port (41).

2. Ink tank according to claim 1 characterized in that said
ink supply tank (2“) is formed as a detachably mounted

unit, said ink supply tank (2") being formed with

]



ink supply tank (2") is formed as a detachably nmounted wunit, said,ink
supply tank (2") being formed with a 1 4 NOV 2005 - 22 oplurality dr 4 NOV 2005
i nk-supply sections, each of said ink-supply sections having an ink-supply
delivery port, each of said ink-supply sections containing an ink

absor bi ng nenber (60"; 61, 62) formed by said porous nenber and

impregnated with ink, and at |east 2w of said ink-supply sections

carrying ink of different colors. 3. Ink tank according to claim1l

characteri @q%arhtt@ato:samk Yibbayy éera.itlwl Yeh@Rk drs {01 aednw.th
plurality of ink- Supply sections, each of saj d i nk-supply section 3@|ng

an ink suﬁGIC)Flﬁ’@rSt Nasaing Ukt éW ﬁHleé-lYpﬂ%/ht‘fﬁﬂRYcBﬁFﬁhnlﬁﬁ’q:l'anorl e id

absor bi ng AeRbenppl veaghceh onai dcbﬁk_aiblﬂﬂby sacthaps ababwRdnBy tReRGr ous
menber and |npr gﬂfted MAEh in ast two of said ink-supply sections

carrying i ik %of f &enttdn bysﬁlaagl RRTPH Ss IR $K - IBP pF PP EEBIRGES
bei ng of awealhorlmheraﬂdnaatblra@d@t antioa Hfr therd sepd-aiugdIRK- sdpplbnisank
formed with_an |nk s (gﬁ s%paégte i nk absor bi ng nenber formed of
a porous MACEFTEF S& qﬁ% a1 ¥ Separate ink-supply tank and
i npregnated with ink, the i nk contalned in said separate ink supply t ank

b I d f_th I 2
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portion (6Qhira%y limk tsarpplas At ned foroedi meth teoo pllucabiagt ofi 2@t -i n
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of the ink port nk tan any one
precedi ng éﬂélﬁﬁpplvh@pﬁéb ISiaZed und tEtvat Mﬁkaqunmim henbeCO@Beinlﬁg aBR)
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supply port mé& by the porous member and 1mpregnated with ' ink, at
least two of said ink-supply sections carrylng ink of
different colors, said ink in said ink-supply sections

being of a color other than black; and

a further separate ink-supply tank formed with an ink
supply port, a separate ink absorbing member formed of a
porous material contained within said separate ink-supply
tank and impregnated with ink, the ink contained in said

separate ink supply tank being black.

4. Ink tank as claimed in any one of the preceding claims 2 or
3, characterized in that the ink absorbing member (60") has

a tapered portion (60"').

5. Ink tank as claimed in claims 1 to 4, characterized in that
the ink absorbing member (60") has a thicker portion in the

vicinity of the ink supply port (41).

6. Ink tank as claimed in any one of the preceding claims,
characterized in that the porous member (60"; 61, 62) has
pores therein which increase in size with distance from the

ink supply port (41).



