;e3e dFB 6T T _j$1 ~ APR 2002 1 |INK TANK The present invention 1QI amszb@
an ink guide assenbly and ink tank for a dot matrix printer head and
especially for a wire dot matrix printer head . Such wire dot printer head
has wires supplied with ink at distal end faces and novabl | ~sheet
of print pacer for transferring ink to the sheet in the fommmm”mgmﬂmm
record a character, a figure, a graphic inmage or the |like on e . An
ink supply systemfor a wire dot matrix printer is known in whi®f4%n ink
ribbon is not used, but ink is supplied froman ink tank to the distal ends
of the wire and transferred fromthe wires directly to a sheet of print
paper. One known ink guide nechanis;a for such an ink suppl I

di scl osed in US-A-4,194, 846 and coni B8 a porous nenber Cm’m&@@’ﬂmlm
absorbing ink froman ink tank,the ink guide nmechani sm having W

contacting the porous nmember. The porous menber contains fine hdf%%" whose
sizes or dianeters vary in a certain range, with the result that the ink
absorbing capability varies from porous nenber to porous nenber, and both
excessive and in f LEl q it i are |i.abl : | i to
the distal ends EFEt hgb\%\j@&gs.&l@%’ %ﬁlﬁ]%a%{ﬁlﬁr%s? 5% Fhkgf"gt é?ﬁgg ?%P'fprﬁgele}g
vicinity oPnghéndfi §8ak ERAs2 ofok MmatHiseprdintesr herdekrpd afBeshal Hor ous
npntﬁer hi s !f'gabberﬁ.ﬁevaby hatﬂiérq:rﬁﬂrm& f)fhefa@hbe_ dgégrwgeda&t;}gﬁﬁ@cti on
with the side the_wres. nse ntly, the.in ensities of the
so- f or ned ng §ra3 P%F%ﬁuf‘é??l’lﬁf,@g% 6(5% Gitsgllﬁé'@% ﬁﬁat%@?e? nk supply
mechani sm iandwmiosiabilek aige igsppki edeét oof aprimk papkrtHorhe distal ends of

W res by f a4 The | Vs ~ drgchani sm of

EP- A- 97, Ogg?%zlgf%e%\%@ rer?',n'kt Eg Eﬁgaﬁ{f/gﬁ%ab% ﬁ%t%ﬁ%zg%ﬁ%ﬁ uction of the
connect i onTBEOKEeR FRAIAGHBTanA EiFRTRt o FERRPIS HoAPE SC &t results in

i ncreased g9kl cht the BReegsary to provide a good seal so as to obtain good
punp performance_and | arge-torque drive source.is required_for _driving
the punp. The inﬁnsﬂﬂ'gl §uﬁggﬁaﬁ¥§?ﬁ‘?é%ﬁi‘&ﬁ%rqcﬂf ’é&qrﬁ'nt%ﬁé case of a
mufti - col ois pnbwheinhwhd¢haan snkhrilrbomkisuppt weswmthdnitsrinks isot sui t abl e

f ' I [ oy ' = t
 mvent | on TaPF oV Ue S At Ty End I e T o ébtﬂ.qafﬁ';gﬁﬁa% asserbl y

and i nk tafRAf BF2RSERETAAL FFRR pihatekTer ALIRF Y & 2 she®l Zconstructi on,
whi _chki S clgegageﬁﬁeﬁup@hfim‘m?:ab@dﬁ& Ma@ica][s{natﬁ:qu@f@hi &y of ink .flrom
an I nk tan n C | S eSS SUL cteq, t.0 | en 0 nvi ronnent a
changes sui:?lﬁa??% eT &Y 0T ﬁr‘#&a%cl%'(ﬁ?seq Hﬁh&%ﬁ%%'@%rﬁ's%grsugf‘?ons. I n

DE- A- Z, 546¢&B85ri hies ea | porivws | mamhem aanad ldotofmebhsiorhdmiontiak fzam conpri sing

an ink tank; 2, ££n0Ui e NEANSNAE Mk haRQlshd &2 Wiy iiresarl ranged to
receive ink f rpmthe ink tank;" and a printing wre ™ distal end portion of

whi ch is ntRREREEINE HRIRPTIPS MERGSe JHeISITORTs ReMPET PRI e neans
havi ng a cepné!l b yes nkhgesd hs i< lorc dpameteaise valrgt Anwat ketrhheisai d portion

of the wire guide i+ I | .end rti of spripting wire
so as to sﬁ%’%ﬁ/' i i orﬁ%%e@?%q]t%rtialqn%- ,&?’% g%%ogggﬂghgaégg%ﬂ% e ink tank
cont ai ns | vagdes | fomiparous tRembegh & e RYTOMSt mendgpi,| _adybPhR path, with

the resul tethade{ vk AP Asusfalledtt Cundiy tQest @zbenknbeer yphsre i f the
liquid ink contains particles of_ dust’ etc. which cl t he Cﬁgl I'lary ink

; . Q
path. FurtHerPoretPRMed e s fdsiddnends &3 (YBﬁsf’llg'GFed that any air
whi ch has deait Of Do dMtink hedaineddy igapilel aiYinity of the distal

ends of the wires differ widely, and the porous member
is liable to vary in dimensions or to ke deformed due to.
ccaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irregqular.

EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal
ends of wires by means of a pump. The ink supply



~ ~ APR 2002 3 force cannot escape therefromprior to reaching qhg @Eﬁtz’ﬂhz
end surface of the wire guide neans, with the result that the air c

expand under the | ow pressure which is present and cause fl ow probl ens.
Additionally, no neans are provided for preventing excessive ink

accunul ating on the distal end surface of the wire guide neans. In
EP-A-0,042,293 there is disclosed a wiye dot matrix printer head conprising
an ink supply neans; a wire guide neans having a portion which is arranged
to receive ink fromthe ink supply nmeans and which has a . distal end
surface; am@chapliishl 0Ty 2w 126 97 ,diost dasenthop@iiergn tofe WisAdvsngment ed in, a
hole in the wire quide nmeans with _a _gap therebetween, the wre gquide nmeans
having a cabid & R SFET WePcRics ﬁP@§F§§188t% 9 NS &g Pporti on
and the di ahdl aepdistefrateadf isheompblexgande resaissand Jvindreaseddi stal end

portion of € printin il L ly ink.t he latter.  the said
hol e connuﬁ%gafigg %%tﬂegksggggt%§nEQP§E8§0¥Igg??o%eéFogeegéifﬁated in the
di stal endobbefacgcof phapwpeefgundecrpaasdi at bangeechoirgkecdirigeti on groove

any excessj Lok. on .di. st end. ace_o he w i.d S is
dr awn unde%xgg%?[fgr§ggg%?g§t?éﬁ,ggﬁgyéé gg%hLF% 'cg#bgcg#gngagggge bei ng
open to theeahaniphete. paAtihutacbysconplenninhbheveesetbére is no

provi si on $9£t¥m§6qéﬂg %%sﬁtgp ;gﬁceagﬁ o 'I£gr¥ t;&gg;&on i ncreases in

the direction fromtl supply nkans to e sard drs end surface with
t he resul tMe@RRNIFRrES cRAt beuvkaRlgyefof Usk with he smallipRistepl y neans,
especi al | yhdfgair is trapped in the latter. According to the present
invention, therefore there is provided an ink guide assenbly and ink tank

according to independent claim1. Further advantageous features and aspects
of this ink taditk &fFe HATRIATT r 8 tFRIheRdenthe| HEASent 1invepRiongso. 4

The i nk sl ddd aélkhﬂgh-aaa@itﬂk a@als of Y1y, Nednsayie Chnke g iidepraagraibad
with ink at a pressure_| ower {han atmosphiﬁgess%%e. Prefe aglg, t he 1
pressure%ﬂdvﬁékht?ﬂ fRE Ps O mMaffre PTE TS 2P aRBaCE 05518 Mfgle
* construction, which is capable of supplying a stable and
appropriate quantity of ink from an ink tank and which is less
subjected to the influence of environmental changes such as

temperature variationSthan prior contstructions.

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

In DE-A-2,546,835, however, the ink tank contains
liquid ink which enters one end of the capillary ink
path, with the result that ink flow is liable to vary or
to be interrupted if the liguid ink contains particles
of dust etc. which clog the capillary ink path.
Furthermore, the wire guide means is so constructed that
any air which has been drawn into the ink by capillary



The ink supply tank preferably may have an air hole therein which1 A
communi cates with air in at | east one space between the ink absorbiég R@aﬂﬂ?
and an inner wall surface of the ink supply tank. The ink absorbi ng neans
may conprise first and second porous nenbers which are in contact with each
other so that ink may flow fromone to the other. Mreover, the ink supply
tank nmay have an ink supply port which is arranged to receive ink fromthe
second porous nenber, the first porous nenber having pores therein whose
average dianmeter is g=eater than those of the second porous nenber.

Al ternati ' rhj ; | nber whose
| Vel yred NG 2 y%%ﬁe%mmrLWd S ik PHP U JTE

pores are progressiv nsize in a direction toward an ink supply
port of thdisheless ypurfaice Rfe fher Gl endidéle imeasnsof &Hdll Finpressed in

the vicini tyeof] tf RBazaicdel Bl SURR Yo xpRHa uHiR hedd My gyERsiuze a printing
wire a distal, end portion of which i$S nmounted in a wre Guide E | e or holes
of a wire g hSaREesgnsoRARoFRaUSSsr Loy RrcblsMiSde MeSiLinDR gyarranged
to recei venidlnebhematriee pirbl ide@0 RN @ feRenT i ngN @ xice sWiviee igki de nmeans
havi ng a capillarg I, nk 8ath whi_ch %3nnugicatﬁs both with the saLg portion
of the wir&CGUPrYéaitafdsO8nfhe distalyeng; sprEacsyofortito16f #HEIBrinti ng
W re. The makdsi,nk absorbi ng neans reduces the chance of particles of dust
being carried into _. e, capipllagy.i ~.~r A PR 20Q2_5 path, reover, air
whi ch has been d&ﬁmﬂprﬁfg'bﬁz'éﬁﬁ ggeESpFF|Q%§C 8?88 éaﬁgégcgﬁgbtherefrom
through i nkatolikeptinmbegrheaé oompgrosyes, anhihk sbpplatheanspyaserve to
prevent excessive. i 11ding.up on_the.distal _end sur f,the wire
U de meangLEendTtad dniats hEViHE & parE S BLeE by “HEE AT L d e 11 the
acconpanyi ngceiwei imjs, £¥om whbhe hifk gsupplyi means expd cdbiclpebaperti ve vi ew of
a printer Beafd, ACGH déx]wfic? }hfncﬁ’@iﬁ?in{{‘f@%ii’%ﬁ%ﬂ&fl Zhg an expl oded
perspecti've view, partly cuf’away, an 1nk tank and Tnk supply guide
formng ' PeFtien ahepiemiis mevmted irgurkole imguke wire @ideje _
el evati onahe YASWitH USidal | 110 £ dlse FIREDET £ Xe WR £& @Pid@!ﬁné%m( is mounted in
pl ace in a head bogéloj the printer head of Figure 1; Figure 4 is an
expl oded PR SRER FERALRGTE %ﬂ#iPﬂFEuHQEFQWﬁQ%PQRAFﬁ?ﬁ?ﬁhﬂgi W5 printer
head of theheresiehipdytion iand the distal end surface of the wire

ide 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 inx
supply means, especially if air is trapped in the
latter.

According to the present invention, therefore there is
provided an ink guide assembly and ink tank according to
independent claim 1. Further advantageous features and aspects

of this ink tank are evident from the dependent claims.



Figure 5 is an expl oded perspective view of an ink tank which na!‘{agﬁ§e@mé
of a printer head of the present invention; Figure 6 is a perspect 14T
partly broken away, or' an ink tank previously known to the applicants;
:figure 7 is a schematic viewto illustrate the way in which air trapped in
the ink tank of Figure 6'is expanded; and Figure 8 is a schematic view of a
seven-colum printer to illustrate an arrangenent of wires thereof. Figures
6 and 7 of the acconpanying drawings illustrate an ink tank construction
previ ously known to the applicants conprising an ink-inpregnated nenber

160, e.g. of a porgus terial) which fills a tank 140. The in nk .
construction of Fiﬁﬁ?eﬁ“ AP i k2 maxihpye sH p%bgﬁﬁbég '?%H%?f’dch
sui t abl e anpubeenfinpkegnated withAPRKk2@02 ab pafeissiuare hisadk hothe uridarosph
appropriate illagy attraction by the ink-inpregnated member 160. The
menber 160 can be 1 npregnated with a [arge quantity of ink while preventing
unwanted ink outflow froman air hole 142 in the t 1 d froman ink
supply port 141. Vﬁggr?hﬁ}istgﬁuﬁﬁ?%ip¥?cﬁﬁtYﬁ??ﬂkgﬁgan 40 of such a
constructi pmprédmatek is imerhakedegk 514 whi almiig.renote fromthe ink

supply port is ved, t,oward t he ink suppl ort 141 e ] S4re

di fference whi ch* 1% & TRy gtea[rake‘ﬁ%)%eyaflﬁky d?%%eh%lggt %aa.ln q’?uppl y port
141 and thehér&dmeyhﬁehtdummﬁnﬂnatﬁs(gﬂﬁﬂlaﬂglintapcl¢%ﬁﬁ(ﬁHQIﬂPace _
ke L pr DAl G AL’ O A A o N Yo dd Cundler SHDRL Youiebke 141 1 S

i ncreased due 10 iNK consanmption. SHOwWever 27as Can be seen in porous

mat eri al s,ofascheheirduandnly dfanknpregnated ink is reduced, ink-inpregnated

nenbers are geneirrél liﬁﬁ%@s%gtb;ig:ﬁt g‘ae?%si Qﬁé’e%fﬁé st aEe and ink f | ow and

to the fact that interrupte S prévent “snoot h ink flgyﬁ I f the ink
fIOM/is‘pﬁéﬁ@ﬂ@e@oﬁ@ﬂér@e@bﬁﬁés§@ﬁ@hd@ﬁﬁeﬂ@m§93%9$ﬁdﬂﬂgbﬁaﬁ'gh enough to
nmove the ighhel sih@hiak ih&nka{4@1olNerchhenienle J aii eotifeam t he i nk supply
port 141 renmmins in gosLt on ang unus&d, re uItlgg}ln a %h%r& i nk supply
duration. MRECONEHm SERerRKi SUPPHY R2PRgRRY B2viem&™ it SMEF1X0 frequent |y
has pockepsrar whiayer $sokraangedappetdetberei ankWizon Hediearsigicond t enper at ure
ri ses or iC ess is_lLowered..i I I an air |ayer
143 conmuBPEREE nBeRERE e FRC nE LR EneSaPh BEloEs, A BOAE Tna”i s

di schar gedheaeinf vhasearvehage diameterndscgred st diiddwsPASRi Phout

applying agy pLes gr?oggughﬁeﬁgpfggnated i nk, whereas a pocket 144 of
conpletely traggiH alr 1s expanded as i ndicated g% the arrows H and thus
e

noves the surr FR2Fhkelypokhar inkapgbeprbisy HF3S Mfdcket 144 at the
i Nk suppl ¥oRptisd42, pbhsus afethbé PG NOEESHHLEsi Bisecoiridgreseametpuse a  ~ ~r
APR 2002 reduced in size in a direction towarZs an ink supply
port of the ink supply tank.

The porous member is preferably compressed in the
vicinity of the said ink supply port.

The head may comprise a printing wire 2 distal end
portion of which is mounted in a wize guide hole or
holes of a wire guide means, a portiz:z of the wire guide
means being arranged to receive ink =rc= the ink
absorbing means, and the wire guide =ezns having 2
capillary ink path which communicates zoth with the said
portion of the wire guide means and =itk the distal end
portion of the printing wire.

The said ink absorbing means —sZuces the chance of

particles of dust being carried intc =xe capillary ink



sheet o: print paper to be sneared by an ink spot or can allow i nk’ go find
its way into the printer head nmechanismw th a resulting mal funcath nABR 2002
the latter. In one enbodi nent of the present invention, a printer head is
adapted for use in a nulti-colour printer. Myvenent is effected of the head
of such a printer or of a sheet of print paper or both, a Wre
corresponding to a desired one of the col ours bei ng directed agai nst the
print paper at a prescribed position thereon to forman ink dot. Desired
characters a | g n thus pr.oduced by repeati &, abgue cle.
In such a colq%utIH i lrirqaogzéoq%‘rft grl‘ug‘?’nlgfq ﬂ'kass g:fe%} f%rﬁltﬂgco gﬁ?f a sheet of
print paper (GPidilitary f@rse gan esrape shemedday AU ekhead in a
direction nordglielcd e ftiobel ben gaboleed Ohiliee did Nadianeindyd deaie a
one-dot line in one scanning stroRe, and_the print paper.m tﬁg fed al ong
by |ine pitchés PEEVLBEoLECRRRGXS. Wkeb@GﬁS]tlﬂﬂctUPoﬁ“oft%f rﬁ,ﬂ%ia- &PSur

printer is sghe#BtieCalfl ¥hahQuel BukhgURRa8s A printer head 70 is novable
back and forth in the directions“of an arrow X, and a sheet of gri nt paper

(or other material FPe11in¥eptdon| dfgiddusssated, ygreadYokd Ma¥e%itch in the
direct=on of egBmplEQWiX. tRE AEESM Qﬁy%?edﬁﬁﬁﬁhbeosiKZNhZ&h:YA, 75 on the
printer head 70 extends al ong a s?ral ght .Iine inclined at an_angle 8 with
respect to the scahnPRgediriet3BneXNOHRe RPFEPEBEEFYRoNL®HePhig8spaced in
the directi opr¥nsérahpad cicOdrdisng nc8. tXel povséent, inngasiannk, cyan-ink,
and bl ack-ink wi reg,e(!not hown) are #g ated at the.;')osi tions_72. .73, 74 and
75, respectively, TdIRFFettTotBHUFER ‘5% pPERFPRGCTY8eVFFBm BARRSY r ed

col our m xi ngut Swere, acflcin afnjoneamol amd ink pubpby goidef farmimg of anot her

colour f or m r i isC r,image printers are

general ly @ﬁiﬁ%@%;éﬂ'{%@%@éﬁﬁ#fr oJr'ﬁ unwant ed col our m xi ng
because the ink ofFidurd of ey x@ivls elevatplonal tvienmeilystraking ng t he
ink of the | r Fip hih4t ier S ' f 4, Fi : I 1 ow

i nk, which i?fhmeaﬁn%lnlb%tﬁhéﬁ‘%}gcﬁdﬁ?ﬁ tco oujtfg _ﬁ%ﬁ%&oﬁgtﬁﬁg% ﬁienr >égol ours,
is first apptead Rasy RE fhenPHafar Jrask b PrB&htlthe i nks of the

ot her.col ours fromipifg 2R a8 dxdlidied PbApddiovid NBLAATdY idi0 ilke vel | ow
i nk, thus avoi dj ngw';i %nm xt L%re of the yell’'ow j'’nk wi.th L{Mhe it}ks of the other
col ours. ThdP%ss&RiGhAaT £OF8 P& Fe PP GRE iH8P%i%% HP%rinter head,
and no furt hesdeftaiine@nddstr;i ption of the overall printer construction

wi |l therefore be_gi . Fi,qur I xpl.oded SRect | v. i e f a
printer head accor’zg'lg\r(llg:%tg ti%eag’r éeétlgflltoa#}er?\e; netlis(?r‘ia.u%ne‘i nK etr"lancﬁf %ni \s%&

det achabl y rremdt ediilon malyofdem partowfofa primtemheasadhdde 1. The ink
tank 2 is ofasdaubligvearsbruction conposed of an ink tank 2b for
containing a black ink and an ink tank 2a which is divided into three
sections for col oBRE4TENEs iSTRe PRARP ST ViemYi@yhaPed bily bfeXeRpr egnat ed

nenbers 61, a@dy(Fogued ZhkOkaRRMBeevEQuslly ®ARmdrcOfn RYTAUTafBEeri al
contained in the {nk tan ach ink, the pri y. 1 has in

2. For nk, nter head Ed
its front portion®af fFfk s&EpF‘ys(jﬁ‘FH‘étff VEeFue 2;1 HEERT S %eCﬁFge
grooves 12biw thiehdaireadapgetioihhehkeedp&Citian® ofk Fimuregwdtied menber 61,
62 and a wire ui.d§.13 Figure 4) having a wire guide hole 13a for guiding
the tip or 8?‘??598 ndaB rtion of a respective printing wire (not shown)
therein. There ar®ighwe &sishewschemBitdur ¥iewf odr ai skevearksland associ at ed

wires et ButrirOrdet)igssbupi bY E%ASRAENR! b2NEaMe noebeEeNce Vil l
normal | y be“made only
Figures 6 and 7 of the accompanying drawings

illustrate an ink tank construction previously known to

the applicants comprising an ink-impregnated member 160,

e.g. of a porous material, which £ills a tank 140. The

ink tank construction of Figures 6 and 7 is of a simple

shape and can supply a suitable amount of ink to a



~ ~ A?R 2002 Sto a single ink tank and its associated wire etc ?& 02
supply guide 12 and the wire guide 13 jointly forman ink path fromtﬁ gﬂ
tank 2 to the distal end portion of the wire. The printer head shown in
Figures 1 and 2 is adapted f or use in a four-colour printer plotter or in

a four-colour imge printer, and four wres are enployed respectively
corresponding to the four colours. In agstandby 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
meni scus formrlunfahﬁadnbopmr thdmrofpplropwirtegarBél hak¥ 3BAT2BVEPR the

distal end o d hmnERBPFI $686 &&ni nk
supply gui defbfétaelgn hE: éﬁ%r%gkaggg ﬁi%'gé WPFMbevgggc?l bed lQ%grea?er det ai |

with referend€ tlavr:?-gm&ed. vIhB 2nkasgppRyaqbite 95" 1RKks"Bit8ntral hol e

12"f for gui diregehbengi shddnead P@ktbQHf%wtf'%rW il alTheha:nk B4pply gui de
12" al so has n axi al _ink cgog l%roove 12" Ieadl he i nk-i npregnated
menber 62. Th8 Rk 42 %f? Eom 22 1Rk %“B\PhifrP dHepth sel ected such

that ink will be swwhyusmpmlﬁ%érpémtbmm%ém&a&Mroﬂowdmter on.

The ink s |y de 12" has on a front surf " er.eof a circul ar
grooi/e 12}'Jgp9\hf‘gﬁlfc’6‘h‘?ﬁﬁﬂrb'atte§ev&’i}ﬁ thet ?%k" %bﬁo‘{)c{; rfé‘-“l'bj‘tst“ulrou;h an

inner portionefiond Stwewwthe 'Ehﬁcvwz@nplplﬁfrtl&shmx&dorubuanﬂ tdred ibxd t her eof

placed in the ciycul ar ov "a. There is S . .het ween t he
wire and t he®Pe¥ i g!ls‘ﬁ‘r dée"ﬂ@f ,Rﬁ%@s‘{%% @r@ﬂc(fe%%zpf%a in the

wi re guide mvﬂmembeme@m deek fimkndlusd o ttdek Ak Euppdly pbeti nk gui de
groove 12"b J d t.hr t Wi ' 13 to

t he di st al ein{Jh echon ﬁ)eén&vﬁlgreeecg% anpia{%l %rgg’rhlg%z ErﬁgrggggSPG
attraction. %éhmummpzemaltadowdmmm iadthe sdicanityi ofi tdeerence

to Figure 2.inx supply port 141 is increased due to ink consumption.
However, as can be seen in porous 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 is produced high
enouch to move the ink in the ink tank 140, then the ink
remote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duration.

As shown schematically in Figure 7, the ink tank

140 freguently has pockets or layers of air trapped
therein. When the ambient temperature rises or the
atmospheric pressure is lowered in such circumstances,
an air layer 143 communicating directly with the air
hole 142 is expanded and is discharged out of the air
hole 142 as indicated by arrows A without applying any
pressure to the impregnated ink, whereas a pocket 144 of
completely trapped air is expanded as indicated by the
arrows B and thus moves the surrounding ink. Upon
arrival of such an air pocket 144 at the ink supply port
142, the resulting undesired ink outflow can cause a



The ink tank 2, or each ink tank 2a, 2b, conprises an ink tank bod? fo &mo
st acked i nk-i npregnated nenber 61, 62 of a porous material which are AP 2002
di sposed in the space in the ink tank body 40 so as to f 111 the latter,

and a lid 50. The ink-inpregnated nenbers 61, 62 are inpregnated with ink

at a pressure bel ow at nospheric pressure,ranging from5 to 10 nmmHg, so that
air remaining in the porous ink-inpregna?ed nmenbers w Il be reduced as nuch
as possible to increase the anmobunt of inpregnated ink. The ink tank body 40
has a bottom Q& i.Rnek |, S e, 40a _proyi ,th.a.tro Nk S |y

port 41 and ac°l Fggtsﬁaﬁﬁkhbbﬂ%égfnboa eaf?gég?g §g ggfﬁ%&dg%#ta%étggged
portion theredflovhénknkosfibpdyits guayeih@ohtke apranfer2deddi ch is inserted

in the ink supplk¥aRokh Miﬁ?%%%lﬂﬁt éefflﬁ om bheopr kRken ahead, body 1.

The bottom or inner_wall surface ao In tank,gody 40 has a raised
or project=ng porti&h AZe enkpditenther® the RreFentl ibyebF19net 8 45a, 45b,

45c whi ch conpubh et ehed hid NRsdgte SURPL Yo in 4l mdbeiskteleudda, 45b, 45c
are di sposed opposite to and conmmuni cate with the ink suggl guarooves 12b
hotg

t

provi ded in tRELRFET 12dVtemans ik efifpatedliche hepd Bt2shown, the
slots 45a, 43praice; Wt @OGHR JO e dapddler shéth ha chiifoget her
with the slot_ 45c gui ddzis the i nléI into the i nl%osti_{pe(plse/ ﬂ;}ooves 12b. The ink
t ank body 40 %‘?‘s’be%?féi ng §o Radesiged SR Plort ? SRt "Surface a
{al ural i t)é 01;] c?/i?'éduﬁmﬂ argia;i%etb%tﬁte\/\/lp'rggxtprpzjéﬁ&t athey q:{jn‘e:ﬁl?rﬂtllsmdri d?es 4t7 h?ve

ower ends hel d again e m_40a and,upper ends. kept_.ou contac
with the tan®93d 58 %Epﬁé'eloﬁk%fja RIBoAR 48 %rot%heﬁer?afsredd)f?kb#a Ota Stion 48
whi ch is di spostd igsiriesd cehetaus bel préBuzed by fregeatirg tHPRE2GE@2 m of
the ink suppl t , r tistl -havi nNd. J gihed to the
side call 405&% tgg}ksf’l?g éogggga%nlga%%méglg‘.%efg%’esg}l%aﬁqjq{sguﬁfgce 50a
t her eof a pl dddfifiergnst cbdayrsudanaheetdgds pFintwprpe mpr(secttherog t he

surface 50a fhe hgk! j ry\Qr 2deti b hott om 40a, the
si de wal | 40%’5a teﬁgaggir{aia?i glﬁ gg@hg%g bXe?, nggg@gf y’tetﬁreae tlglntl? body 50

accommodat es ALREFELANt RETRAS PBrBhS FiFBetioB1ofefegd @dutbe P&}BEs which
are held in gepeaCtoWEbbnofl ynébe@otalsgd $H' bAeesd4nalinghethekeonralda, the

verti cal ridggs 47.0% t he side | I 480, t he Ea\rmii_tlon, 8, and the ridges
51 of the |i8780PTHihsPERRT F7E B8 sTaLe23BRILBY wbiRet Rd tFBRSuECmenber 61
and the innerevak smzgese 50a of the tank |lid 50, and this space 50b .
communi cates with | 42, The_por ous_ S agve different
aver age hol e si zes&‘gg %%’%sn%t%e‘?%%gq'h%‘?p r%ﬂggﬁegﬁgggglpg\%ﬂ:cg% Egs a |l arger
average hol esdhenetirally siawvedinFigaref8t heh ophéntpor besdnéfbes fit.
Thus the porguss APEDRICHZI £hedi? ) OBFE dPridesbnk SEPBLYapRBY S 1S

made of a porous material_ having a smaller average e dianeter than that
of the porouwdnfedbeieel oiuRTIO] IR2RRF ol T netiRF mAtewhrth 73 isrferkr from
the ink suppiyos@riuddedibisrell WIAAIL o €1 HUE pHOt &n dLAMBREr aiPaeridat of the
porous menber 62. . n the ink guide ass#enb:{s%/ﬁand I he ink %ani thr{'sm

const ruct ed,®t WP HF M ary & AFRH3DPT SR RRGIAPTS gfeat &7+ al ng the i nk
path, that i35 cwmccespnieited twad MO pattersdsraahsig 64 sevadght hkidear ger
aver age hol e, dj r t ar nenber 62 havi th mal | er average
hol e di amet elrxsii‘létlﬁl%gF earﬁz%nt %%%ee %E’ug P WS “Zﬁ“aaqfqh%S%? %’Cn%r ovided in
the rai sed stifacwions of, tthe hitdeopagitiores beirg sspdced iMathd t he ink
tank body 4Q3ang.s t.he . nk .qyj ) 121, 4 il [ jnk ~ ~
APR z00z ,Zoésuppi‘f/ﬁé%?deariaramra}i%ﬂa%g _%Ee(r)l%'\eéft%d ?e;ep‘gcg}elt%ggh ﬁ%&f\tn suppl y
gui de 12 andifthe G¥aTe iGN .de@nm blask-fintalvires (het gepowel veeh the i nk

supply_gui de) dee il ath@ Hé bR saRd drfi AP PE! WePhddie7 M re guide 12 and the
wire. The above capillary attraction setting can be achi eved by, providing
the fol | owi IPIRRTISIEIYs: tPh&TARS T a GO T MAGRRFLBFLAKLIRA iFSThenber

61: 0.4 nma. Jifesiveidageldele mdxamRt.er Pindde FIOWE D& ofRir is
put on top of a dot of another colour for mixed colour

formation, multi-colour image printers are generally



0.3 mm The width of each of the ink guide slots 45a, 45b, 45c: nEPR 2002
The width of the ink guide grooves 12b: 0.1 mm The gaps between the in
supply guide 12 and the wire guide 13: 0.1 nm The gap between the surface
defining the Wre guide hole 13a and the wire: 0.01 am A construction for
removably attaching the ink tank 2 will be described with reference to
Figures 1 and 3. The printer head body has a head frame 30 including side
wal | s extendi ng from upper and back portions of the printer head body 1 and
serving as a hol der support 31. Each of the side walls of the hol der
support 31 h ol.der. ,,$UpROkt. nO , | SPH el $hdefined
by two vertlggﬁ%}%cégseg QE %5@ Lﬁwgﬁteﬁ gg%usugsggp%gtﬁgﬁdgﬁhlch has a
hol der attachmEnefhéhe é@rmaﬁdcalgurdQSSB@plssd Boh&P8e1¥8a has on each of
its opposi tecﬁlrdging exki Bk 62l tHEOLEELEQHCOZéar whirgh the rth atabl y
mounted in a hol der "support hole 32 in the head fraHe ﬁ g
senlspherlcaFOBFoFEEtFBH 95aFigRFensy sYehdayedPke VRS h&Fdé eatP¥chnent

hol e 34. Eachoet hheettkdt aRkeéo28ur2Byhaska skdendi sppeedcelloaes,t ost he
respective hol der 1. ~ APR 2002 13 Support 31 and haVIHg“GB% gbndrlcal

proj ection 451gngageabied\Wonthe | BRERE cBABEBf S haS r B pBE Ble slot 35.

The ink tankigk§apf beh@t eléedcé Dol P DobfiChe ING wdlﬂeaaehedhe hetefromin
the foll.owin ner, The_hol der 70a is fupported in the £€S|t|g$ ‘shown in
Figure 3, andfthRei Rkl afATDY 129 | 1R YRUIPRt T het Fiof dRYO70R Y n“Fhe

directi no ofmikeurs rafv the Atellow immltllnetlné\km}emkoi tse notherquired to
be accuratelg ¥$§}%ioned in the holder 70a and hence can easily be

i nserted i nt%" ol der 70a. Then, the holder 70-a is turned in the
direction of the &fhopiksenthrinnentionris exncarned @ridarily YHS si des of

the ink tan ] t IEEEE% f r lot 35 in
t he head fr?né)%%;&vtf]g%ﬁ)oné%% R tan Pf%@&oﬁ%‘%ﬂ%ﬁhﬁﬁgpect to
t he head fréﬁ?1ﬂyerﬁii|Hﬂé%ﬁﬁﬁﬂ%PRﬁﬁﬁuQ$BQQ;Wﬂi&[ihﬁﬁQQRRQihﬁnrectly above

t he arn112dégj,,he i nk supply guide 12 which projects upwardly fromthe
printer head body 1. Cbntlnued t ur ni_ng anenent of the hol der 70a causes

the arm 12d to enda@@heh 4t &§|§ﬂ<%§3ﬁﬂﬂqdlﬁﬂ' eEtiTE B8 S 2ed into the

ink tank 2. pHig teahihepite[cdrding Qraltma s@hteelmﬁuiebmf the t ank
hol der 70a engages and SQ:E digthe r|n S gﬁ It fro % ot her.
The sem spheri cal gﬁ nt hol es 34

in the | eaf tom iofiga @&;mﬂw@p@hddql]eafﬁmum@t%hétmm#oathe .
verti cal poﬁ'5&32§°59F§?5%}§°5h%§§%'%%B- Fﬁggg&ekgnmngp§bElon At this

time, the i Nk gurde s ottomor 1nner wall surface
40a of the cARtedning ar blackpdokd a@ﬁp@m tl@k‘t sanke 2enkhdghdd sgEa¥¥e8d12b in

the arm 12d;jgk ot RereBK seeRRbsI¢b?e cbA oulrleds 1hREM N@HRalihks are
impregnated in ink-impregnated members 61, 62 (Figure 2)
or member 60" (Figure 5) of a porous material contained
in the ink tank 2.

For each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having
ink'guide grooves 12b with ends leading to the
respective ink-impregnated member 61, 62 and a wire
guide 13 (Figure 4) having a wire guide hole 13a for
guiding the tip or distal end portion of a respective
printing 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 beleow, reference will normally be made only



of the ink path fromthe ink tank 2 to the printer head body 1. The g{nkpR 2002
tank 2 can be renoved in a procedure I ~ APR 20D2 14 which is the reverse
of the attachnment process described above In operation, the distal end of

the wire projec~s through the ink nmeniscus, caries ink thereon, and hits
Sheet of print paper (not shown) to transfer the ink to the Punt paper.

Wien the wire is in a standby position, the distal end thereof is |ocated
inwardly of the distal end surface 13c of the wire guide 13 so that an ink
meni scus is fqrmed i.n front ,of the distal end o wi.re. Accordingly, ink

, f. the w.r. >
is attached stCcds§iVEN 0%t @7 8PSl i&5d 3G AHE TRy &§ 138 EFE I atter is
projected and retraChedinkheubpdystaidef li2nkntdo thieewdiret ghided 18f the wire

11, and ot her S an_i nked-wi re ri;X pri,nti ng.pr Ss are
described in Qgghgbgvg%%ﬁtEBnéaiEB$k§9§?§bQQg%d‘éﬁlFépke?efgrgggot be
descri bed her dismagr entdepodetianl of Ahheewiessi Toei pkipherhbeddssabwand

surface 13c ot .th ' ui 3.LS u r..capillar t l,en into
cross-sectiongp[yg%ﬁgﬁgpgdéggl%eé%i%ggg?ggvggglégg(L#g%rgoﬁ§ %?géPaed in
the front andpsigtesuplonter of iheawfeoergopdeoullimageapriéntenedand the ink

suppl y guide %&:w‘ J:DP%‘% §i‘@aéx£§g%%@&(;fi°%%géc£’§9§i%i%é;fﬁ%é%’é{ﬁnﬁoare t hus

provided in the distal end sur wre g and co ni cat es
with the wiretBei BuRF@laBEs. As shown in Figure 4, the grooves 13b extend

to the outer periphesya Qfedditbyi pés uidle, 1ehe Qaford 0 dify W idh (e

at nosphere. The operatjion oz t I nk sugfly mechani sm of “t he iq}ed‘mﬁre dot
matri x print érB® dHFS Sreriptes ARRBAFILY v d A Ifdsel i858l . SUFF fifler to

QUAN |ty BF o St e T A e e R O AT the w
quantity of 1 nk stanly e dalstal .end O e re. nererore, e wre
gui de hol e ls%FkJserfcﬁﬂJd Sr’r'f\?b At e RATS SRS rgmqq’ﬂ?%ilé’i @ fFent. - APR
2p02 m of theabtsion ofdhef wire wuideanble Ir3pejovarsuntheoldistal \dhidhout

ei t her an ex%&§%h%rw§1%hortage of ink, should be supplied fromthe ink tank

2.
An ink guide assembly, which comprises an ink

supply guide 12" and the wire guide 13, will be
described in greater detail with reference to Figure 4.
‘The ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The
ink supply guide 12" also has an axial ink guide groove
12"b leading to the ink-impregnated member 6§2. The ink
guide groove 12"b has a width and a depth selected such
that ink will be stably supplied from the ink tank 2 2s
described later on. The ink supply guide 12" has on
a front surface 12"e thereof a2 circular groove 12"a
which communicates with the ink guide groove 12"b
through an inner portion (nect shown). The wire guide 13
has 2 proxiﬁal end 13d thereof placed in the circular groove
12"a. There is only a small gap between the wire and
the peripheral surface defining the wire guide hole 13a
in the wire guide 13. The ink is guided from the ink
tank 2 through the ink guide groove 12"b in the ink
supply guide 12" and through the wire guide 13 to the
distal end portion of the wire under capillary



In the printer head construction descri bed above, the ink guide path from
the ink tank 2 to a position in the vicinity of the distal end of 1HeAHRrQ002
i s conposed of slots, grooves, and gaps. By selecting suitable dinmensions
of the widths of the slots, grooves, and gaps, the anount of ink necessary
for printing can be guided to the distal end of the wire under appropriate
capillary attraction w thout causing an,gverflow . An appropriate quantity
of ink can be supplied even when the ink supply fromthe ink supply grooves
12b is reduced due to increased use of ink. The dinmensions of the ink
supply groovestaadtgaps, the hole dianeters of the porous nenbers 61, 62
and the w dths of e sl 45a, 45 45¢c re sel ec $Q th he
capillary attracti t(l)ﬂ |§:n8 g@?gsgl\%&} QPEa &r 95F5n E?ﬁe e S f‘PL
Therefore, iwnkthi fkfaoenbe totEBigupeed.in the ink path as descri bed bel ow.
The ink is consumedy,fr nk tapk 2 _as. g, progges ! f | ows
fromthe porous rre E %gjé ?%r%ugh ?ﬁee?ﬁa éﬁ%dggago%gés%Z égﬁnr %ér(%ugh t he
i nk gui de ngViasklzbnhnhodY\e‘%@;J otgo 4S$nached, 114156,.mmneg)nahedpm¢mbezrs head
body 1. Si nc t hgyi £1 Y S 62 at
this tine, e’ d?st%ﬁc@?‘%‘% he |&E<§rrjbv‘é§£%ﬁ §ré h&f%é%%éoﬁ%énber 62 is
smal | and ncﬁﬁ%ﬂkelmethmpmlbrta;’dtdr@ym%nsw n&smptihlelbotrlmlslm@”mr 62 is
consunmed, a JHE£SS f rgm tgeeng nk in the
AHESS U £3 K4 | efrﬁqcﬁn}d @éﬁi&’e&ﬁrﬁé}ﬁ&er 61b.=? geens 3 Nerd

por ous rrerrber 61 and the ink in the ‘porous ne due’ to the difference
bet ween t heiimprAFAfehdiEilddetdd & RIFRE $WHee REFOWAFRABPYFLIG nk as is

consuned i s ppEdRd fARBHNSE R @Jstdr%!ﬁf’%nl-ﬁgl 1)y e P QIQUS rrenber 62. No
i nk ~ ~ APR 2002 ,6 interruption takes place at this tine si the ink

noves tranS\F@lnSaéI%MSw i ¢ hgc POTOSH & WoTisIRF saAted FEmbRTS €f ink
\r/ﬁt alh nﬁd i Br@@fdﬁ?%niﬁ?ﬁbab §asfsfimﬂer ﬁd&llﬁfﬁcfelal%%t el ahﬂoxxrithefsarre as ink

ich has been fe ere S ri g.opera rogr esses,
the ink in tRELS %‘ “?ﬁ %%@d{] ﬁ% Ba§ lah%’ﬁ%t P%k in the
por ous rrenbénn@% mlllscsairﬁpceTheal proydideed meithaai fxont thé& sopplgr head
pody operal g5:k0 48" adHCS BEnSaUE1 NN 3T 1A SHNEST) BEl 40 1S

interrupted’in the reason oOf i ONS Or thellke a nmass
of ink whi cBefidseledn §osltnPEPﬁupPémlpSl wheaeofor ®hed ikt BEPPLYi s joined to

a precedi nggRgs 9b hak ahna?:mt EQdCQBE.'chuarﬂé ahkeagbHORLl Eh@r €aker in the
ink path than |n the ink tank. Since the capillary attraction |s reater in

the vici ni t JEBP¥nBOgEs A a%ﬁd"B%‘:PhErﬂlJFé~Fh§ﬁ°¥1nt¥‘ﬁe poRtEENP8RSt he i nk
path in Whled?hﬂ: f| oWeObot BEmi &xi mhﬁéﬁ:unhed s@efhBK ¥Bar 6freabéegdnkromthe

di stal end pof nd hence_the dot densit not { ender ed
unst abl e evEh® #roﬁ'ﬁﬁ%’agpl 5“5% ThEPeQ PTi RRCERCEF %gdnga?'ognggo‘f Bthe wire
can be used~h|pchnthhee|aketanplunmkn.tycbn:oaldesc45.’9ed45bpvé5ctwe1cn

i nk-i npreg S af e, s e e rid in the
ink tank b %ﬁ%ﬁq‘?gél% %?rp?%e nalt?}édgﬁé%g fop 22 a?egt Je'é%"f o?él'e_=1
surrounded ‘b%//ba #é9earefda$powﬁ1c©pp©ammu tat esabgomwnmatﬁewam hol e 42

with the anbieningi £up yﬁpc&w@es k2bSp wp{zaeaat@d»h@d a1 H@Wh T essur e,

there is substantjally no air er or et enclosed by the 1nk in the
i nki mpr egnate® FRHERRPEY  IBdde Ther ef HEEROWE) BXPaTRIGH, oFPe HELRRT in the

tank 2 causggh bMﬁN@f@%@iﬂé@ Eé@@tl@érbioa‘bgﬁu&té%lé‘ @Ié@aﬂhﬁf‘ic
pressure is rel eased thro e aa hol e.42, so that,the tﬁTr‘ess re in the
tank 2 is efiRFTReE Yt tﬂ%’spﬁﬂ??c %‘Feggb?%saﬁﬁedb‘g% into e ettt a ~
APR 2002 supply grooves 12b. The ink tank bedéy 40 also has a

side wall 40c having on its inner wall surface a

plurality of vertical ridges 47 which project therefrom.

The ridges 47 have lower ends held against the botteom

40a and upper ends Xxept out of contact with the tank lid

50. The ink tank body 40 furtcher has a front partition

48 which is disposed behind the air hole 42 and in front



mink out of the ink tank 2. The ink tank 2 is therefore protected‘l:&gﬂpg:@
-nk out=low due to variations in tenperature and atnospheric _oressurée 02
is capabl e of supplying ink stably. The ink tank 2 and the ink guide path

for supplying ink to the Wre have di mensi ons dependent on the accuracy of

t he shapes of the conponents. Since the conponents can be easily f orned

wi th high di nensional accuracy, as by nodlding, the ink tank 2 and the ink
gui de path can be highly dinensionally accurate and have a stable ink

supply capability. The ink tank 2 and the ink guide path can easily be
assenbl ed as PheyP&r é“&‘oﬁb‘&?iéf BPry 4¥ul FhRURBEPS OP2 'éf-f-%.o“Tﬁgy may be

mai nt ai ned frggvihgnonweaenangodaéar vat tpa £ode awhbDhg4peri Dleotankelsdd can
keep their initial performance partly because_ of the bricatiop effected

by the ink. Aggsﬁﬁﬁ/nopnar g‘i%ﬁﬁ’r'egﬂ,“L“K%ri‘Pﬂ?(fgu?%f@‘?%oééalkgsrﬁgg frount ed
therein an i nklgoailétpooduloneibedid?] eridhed Servescmspanjextefisomn of the

i nk-i npr egnat ed ip.the ink tank. The operation of the ink guide
menber 12" ist%%rs%%fé??y?%l‘e sane as that of the menmber 12 of F figure 2 .
Figure 5 is an expl Doedspers pecthoklow eimtodrisor idef freak 12y wibe ciotteom be

used in the p e ! i The. pants Qf the in a f.Fl gur ot her
than a Dorous‘{ﬁé’rﬂ;%hré G%J?Qéar‘gﬁb\&gc's?r%e %:t%lr(}sleoni ?ai'herkl&lecrgbt()lg‘% ?r%r%f 5E’hown in
Figure 2. ThedhdrhristamkikodB@E0 s adinfddates thegetinatdie éfo tHAIosesses so

that the thi e i.Qn, i i i o2 tg, t he ink
supply port 41, ?é;%orgr(]bfce{isea lgiyd/l\!tyr%gtla I?q:slsgﬁé%%\/\%gﬁ t%eltdpofrhous menber 60"
i s introduceddniasrt meltasolodhhe saispdesardiace ddenfi thehd¥dOBus nenber

60" has- uni f giga halfe Gjmians ,riwiq@sf 49No£Pehel ARakheaaafl 40w ¢hel S

adj acent to the ink supnly paort 4TI, has a_snuller average ~ ~r APR 2002
hol e di anet eP25kitH Ghé SoR8diitifeFéFIBECSH RE ther égéegﬁ-velT}mﬁr eat er
toward the reaerRolls @n.spaldieCsobs beeweed thenpbbeusnkenbeR ¥ipahd 41, at
the tine vvhenht he Florous grsrrbe;= 60" hs §| aﬁgd gnﬁ}‘h&,i nE t ank .b g¥ 40. The
porous nenbef§02TRETs Rt GRALRTSeqfv ]F ehiB®t 528K pf 4R aP ey 25 g Bdus sheet
| ayers of di EperentOdvecagenkckeedi aitthetsewaiechhale pRacethenpbdheus nk t ank
body 40" wt verage.h dj b ] r pLyely greater
fromthe f'roﬂ hpgrrgegr&’pgfzt ﬁ%ﬁeobgﬁégééﬁb%g%gg %ggeggrgg,g %he operation
of the porou€iameberse0" The pazpual hembee €hpevwhichhbasod LAEIEDrous
menbers 61, s LRl ] h kN digen ~.figure 1,
t he ink tankggef‘ggglngggg gg%\égtgﬁé%%i‘ﬂ%g?e%e%%h%ﬁt g }fﬁg%"éﬁi‘z may be

| ocat ed bel oRPERBSWEBEREE o6 AchTBYE gh%tﬁ%‘é“%r’i‘?ﬁl?% &enehight Hf ough t he

i nk guiding presesstéecsrsi DEX sheyey port hge1 constmawd i @hsa dgsesided above,

i nk can be staglﬁis#lpglied througr a_si ngle consiruction froman ink tank
to the distar2bht*df 22WFPE, 2 W HHET i %Y {%%?Sh%&% SURRE TS FRRii sti 1 end
of the wire thztpeddubengoross ahérmbands by opetlé kb el ghorkams i hgmbekhe i nk wi | |
not be inter;uated. ] €e| i t i a failure
wll be redu%%ﬂ.&%éega%gn + yh%#j fﬁ?(‘pg‘%)s%r ed %1%;{@%%(1: gﬁ;fgfggpét his

smal | er tharg ¥@afer baverge el & dirre kewvihan rehagershtt ey RATQIF a por ous
menber is usgshiOrapply ink to the distal end of the wire. Therefore, any
wasted ink which is not used for_printing is of a small quantity, and hence

substantial |y all ¥hetPakith Twels mEIARNY Rf difeedink t3nkheai$ed for
printing. |fcéddertwdté@nkthiainasirdrpfaditactiod fid Mudddsdivdly e ink ‘tank
is rendered hleth vi geous 1?3’ b |npga ri e‘_% at. a hi %h tenperature, or if the
suppl y of i (freater along t in th, that' is, sUccessively Zrom

the porous member 61 having the larger average hole

diameter to the porous member 62 having the smaller

average hole diameter and thence to the ink guide .slots

452, 45b, 45c provided in the raised surface 44 of the

bottom or inner wall surface 40a of the ink tank body 40

and so to the ink guide grooves 12b provided in the ink



~ ~ ApR 2a02 19 fails due to its solidi~ication, a fresh cartridge 5#§F?b
can be nounted in place so that fresh ink can i medi ately be suppl’éﬁ 02
the distal end of the wire for resumng the desired printin g operation.

the printer head descri bed above, no ink flow occurs due to variations |n
tenperature and atnospheric pressure and a stable ink dot density is
avai l able. Unwanted ink flow out of the Egk tank i s prevented, thus

avoi ding snearing the print paper with undesired ink spots. No ink wll

enter the printer head nmechanism which is prevented from mal functi oning.

The cartrrdgesmaelyag&laanaeﬁshbg Rgadgbacbedoagdpat bachednf erei Dik
repl eni shnent. Sinc

k supply system of _t i nve nple in
construction, P°€§k8§1§5 ofl §04 E%ﬁ Y1§5a3%ld9hg?e ﬁnauktFa%gYOE? printer
head enpl oys ithk guppbyteyéﬁeﬂﬁeasnﬂegﬁppbedgabouelztmedrnkesuppéyam®stens
for different _jpnk_colours can be spaced w de S u ted col our
m xi ng can betgvosga Betiecn tbﬁﬁf 295%%$c%%r%?% P? hgfﬁgreferred
aspects of thebomeeo&mbhlaﬁydwttr&ﬂtiomrxétﬂemgheam bes qnhnnwhﬁlmpnpr|5|ng

an ink supply %gﬂggf nk. abeﬁg éﬁéggww in which the ink

absor bi ng mean at a pressure |ower than

at nospheri c pressurle él'ma;geastmﬂre ditanvétiech' of Hehe rHorous mEmpmtéed
preferably is in the range 5-10 nmmHg. The ink supply tank may fgve -an air
hol e therein which communicates with air in at | east one space between the
i nk absor bi ng nearGhergNerags rhode \Gilamehar afe tdfe Herausk memResy &2ank. The
i nk absorbing means may further conprise first and second por@usg mgibers
which are in contact with each other so that ink may flow fromone to_the
other; the ink sudfley “igte gfemacibiof rae 48k ﬂ%l@@pﬁﬂptﬁoﬁeawhﬂéﬁ,ré5c
arranged to receive ink fromthe second porous nenber, the fipst2pRAHOUS
menber havi ng pore t her_ei e di anet er reater _than those of

the second porous T nﬁ@pt APghFE&tPP | @ 1@ﬁe9Fﬁ€V&ESGFglng melnd #R

conpri se a porous Miengapswbeseepar eaeauakpsogpegsgmeays reduced in sr ze in a
direction towards an ink supply.,port .of,the.ink su an h rous
menber may be conpressed in thelg 3FH|F§E Vlfﬁeggégg ¥ﬁk suppbyfpggt
According to a fulheegapspetweent hbeabuvéaheadefiapingnphese a printing wire

a distal end portion Ofwf@écgykﬁﬁnﬁﬂfeeg3hn gt k& ggkge hol ey0p4 es of a

wire gui de neans, a portion ewre ge“neans  ber n arrange to
recei ve ink fron1thecphﬁté%GhLQnnéoﬁeéﬁgovéhéYthetthen@utH% #¥ns having a

capillary inkapath whhghpeoapyRLeBE&SwROLhhrbebbehRE €81 AipRrbs oD Aidt he
wire guide neans and with the distal end portion of the printing wire. 1
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The printer head body 1 has a head frame 30

including side walls extending from upper and back
portions of the printer head tody 1 and serving as a
holder support 31. Each of the side walls of the
holder support 31 has a holder support hole 32, a leaf
spring 36 which is defined by two vertical recesses 33a,
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 7la, which is rotatably mounted in a holder
support hole 32 in the head frame 30, and a
semispherical projection 72a, which is engageable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b

has a side disposed closer to the respective holder



CLAIM5 1. An ink tank for supplying a proper anount of ink needed to a dot
matrix printer head, the ink tank conprising a top wall '(50), a betme 2002
wal | 140a) and walls (40b, 40c) extending therebetween, 2. an ink supply

port (41) which is arranged in the bottomwall (40a) to receive ink from at

| east one porous nmenber (60", 61, 62), .which is inpregnated with ink a

nder subat nospheric pressure and has s gstantlally no a it layer or pocket
encl osed by the ink, the at |east one porous nenber (60" ; 61, 62) being
arranged in the ink tank such that only a .proj ecting portion (44) ,

ridges (47, 51) or a partition wall (48) of at | east one wall (40a, 40b,

40c, 50) cont érlhﬁgénéwlfrp#]easﬁfﬂ%l? f(4‘0 3"696%-“64]9 62) so t hat

t he renalnln rtion t he one wa 40c, S
spaced at a eWGAIRRLE FoEh e kaveRadgemst pdro ke TRARIVY emnde 61 62) and
that an air £ {s42) in one" of the ~~ink ~~tank walls comuni cates a|r I n
the space with anmbient, air, and the at | east one porous nenber o";

62) havi ng pores VARECH S@rés < warny heedft@ghedsit the ”c‘&r‘\'}l@ra(?gérdl ng to

claiml charg drzethed thelld¥roxdiith ithet F 1o¥ing inardn@ded as detachably
each of ,said ink ,.

T Gupply sect i ons ThEVARIGER 7Re. SSpSEPRIEEvorp (iR BasacoB! Saart
i nk- supplynachuQDSecentahalﬁgeaanknhanabQO&blﬁgseriedrlﬁEB £RE2 - 22
ok, and. abORGRE, "Photi Bk HLERRESOBPS EBEL RORECArr JPRBEFRR of
di fferent cebimes. 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 70-a 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 is positioned
with respect to the head frame 30.
The ink supply port 41 is now positioned correctly
above the arm 12d of the ink supply cuide 12 which
projects upwardly from the printer héad body 1.
Continued turning movement of the holder 70a causes the
arm 124 to engage in the ink support port 41 and be
inserted into the ink tank 2. The semispherical
projection 72a on each side of the tank holder 70a
engages and spreads the leaf springs 36 apart from each
other. The semispherical projections 72a finally engage
in the attachment holes 34 in the leaf springs 36,
whereupon the leaf springs 36 return to the vertical
positions to retain the holder 70a securely in position.
At this time, the ink guide slots 45a, 45b, 45c in the
bottom or inner wall surface 40a of the ink tank 2 are
disposed opposite to the ink guide grooves 12b in the
arm 124 of the ink supply guide 12, thus forming part
of the ink path from the ink tank 2 to the printer head
body 1. The ink tank 2 can be removed in a procedure



.S. Ink tank according to claim1l characterized in that said unitary i&@
supply tank is fornmed with a plurality of ink-supply sections, each éf &3002
i nk-supply sections having an ink supply port, said unitary ink supply tank
contai ning an ink absorbing nmenber in each of said ink -. supply sections
formed by the porous nenber and inpregnated with ink, at |least two of said

i nk-supply sections carrying ink of different colors, said ink in said

i nk-supply sections being of a color other than blacks: and a further
separate ink supply tank formed with an Ytk support port, a separate ink
absor bi ng nenber forned. of a porous material contained wthin said separate

i nk supply tank ndg W t‘h t'h%k alhﬁd?we nk,&gggdgl @gg

separate ink y ta belng 5 8¢k KAsCT & red in o a|n1 or3
characterlzeq jgvehat t hei nkabsor bi ng nenber (60" )is conpressed by thetop

11 (50)of the ink 2" f
th ( )O el %u te%)i.attqc }m E at” ttﬁ{e IJ’%L 6510 C‘nge 0

t he preceding clalns aracterlze I ng nmenber
(60")has a t apeveghpshei dmk gEniscus, Iclalrm@wk igk dhenemn i mnd &4 1 to 5,

characterized |gngabft?thkaépggrghgg g§gg%5 R0 D A tHeCkelk portion
in the vicinkty he Fnk su
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and retracted. The transfer of ink to the distal end of
the wire 11, and other details of an inked-wire dot
matrix printing process are described in the above-
mentioned EP-A-957,009 and will therefore not be
described here in greater detail.

Any excessive ink on the distal end surface 1l3c 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 snearing the print paper. The grooves
13b are thus provided in the distal end surface of the
wire guide 13 and cocmmunicate with the wire guide hole
13a2. As shown in Figure 4, the grooves 13b extend to the
outer periphery of the wire guide 13 so as to be open to
the atmosphere.

The operation of the ink supply mechanism of the
inked wire dot matrix printer head referred to zbove
will now be described.

In order to obtain a proper dot density, it is
necessary to apply an appropriate guantity of ink stably
to the distal end of the wire. Therefore, the wire guide
hole 13a should have 2 proper dimension in the vicinity
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The dimensions of the ink supply grooves and gaps,
the hole diameters of the porous members 61, 62 and the
widths of the slots 45a, 45b, 45c 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.
The ink is consumed from the ink tank 2 as
printing progresses, ink flows from the porcus member 62
througn the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 45a, 45b, 45c, into the
printer head body 1. Since the ink moves transversely
across the porous member 62 at this time, the distance
that the ink moves through the porous member 62 is small
and no ink interruption occurs. When ink in the porous
member 62 is consumed, a pressure difference immediately
occurs between the ink in the porous member 61 and the
ink in the porous member 62 due to the difference
between their average hole diameters, and the same
quantity of ink as is consumed is supplied from the
porous member 61 to the porous member 62. No ink
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The amount of ink retained in the porous member 62 thus
remains substantially the same as ink which has been fed
out. Therefore, as the printing operation progresses,
the ink in the porous member 61 is first used up, and
then the ink in the porous member 62 is used up.

The ink guide mechanism in the printer head body
operates to produce the same advantage. 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 joined to a
preceding mass of ink since the capillary attraction is
greater in the ink path than in the ink tank. Since the
capillary attraction is greater in the vicinity of the
distal end of the wire than in the portion of the ink
path in which the flow of ink is interrupted, no inX is
retracted from the distal end of the wire, and hence
the dot density will not be rendered unstable even
momentarily, so that all ink on the distal end of the
wire can be used up.

In the ink tank construction described above, the
ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-
impregnated members 61, 62 are therefore surrounded by a
layer of air which communicates by way of the air hole
42 with the ambient air. Since the ink is impregnated
under 2 low pressure, there is substantially no air
layer or pocket enclosed by the ink in the ink-
impregnated members 61, 62. Therefore, any expansion of
the air in the tank 2 caused by a temperature rise or by
a reduction in atmospheric pressure is released through
the air hole 42, so that the pressure in the tank 2 is
egualized to atmospheric pressure and does not force the
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10 The ink tank 2 is therefore protected from an ink

outflow due to variations in temperature and atmospheric
pressure, and is capable of supplying ink stably.

- The ink tank 2 and the ink guide path for
supplying ink to the wire have dimensions dependent on
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 highly dimensionally accurate and have
a stable ink supply capability. The ink tank 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"b has
mounted therein an ink guide porous member 12"e which
serves as an extension of the ink-impregnated members in
the ink tank. The operation of the ink guide member 12"
is essentially the same as that of the member 12 of
Figure 2.

Figure 5 is an exploded perspective view of an
ink tank 2" which may be used in the present invention.
The parts of the ink tank of Figure 7 other than a
porous member 60" are the same as those in the
embodiment shown in Figure 2. The porous member 60" has
different front and rear thicknesses so that the thicker
Ziront 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 front portion thereof, which is
adjacent to the ink supply_port 41, has a smaller average
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prog:essively greater toward the rear portion, which is
remote from the ink supply port 41, at the time when the
porous member 60" is placed in the ink tank body 40. The
porous member .60" is structurally equivalent to a
plurality of porous sheet layers of different average
hole diameters which are placed in the ink tank body 40"
with the average hole diameters becoming progressively
greater from the front to rear portion of the member
60". Therefore, the operation of the porous member 60"
is basically the same as that of the porous members 61,
62 shown in Figure 2.

Although in the embodiment 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 through the ink guiding process
described above.

In the constructions described above, ink can be
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 producing a
stable and proper ink dot density. The ink will not be
intecrupted in the ink guide path and the risk of a
supply failure will be reduced. The gquantity of ink
absorbed in the ink guide path is smaller than would be
the case with a known arrangement in which 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 a small guantity, and hence substantially
all the ink in the ink t4ank 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 by being
dried at a high temperature, or if the supply of ink
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fails due to its solidification, a2 fresh cartridge ink

tank can be mounted in place so that fresh ink can
immediately be supplied to the distal end of the wire
for resuming the desired printing operation.

In the printer head described above, no ink flow
occurs due to variations in temperature and atmospheric
pressure and a stable ink dot density is available.
Unwanted ink flow out of the ink tank is prevented,
avoiding smearing the print paper with undesired ink
spots. No ink will enter the printer head mechanism,
which is prevented from malfunctioning. The cartridge
ink tank can easily be detached and attached for ink

thus

re§lenishment.
Since the ink supply system of the invention is

simple in construction, it takes up only a small space.
Where a multi-colour printer head employs ink supply

systems as described above, the ink supply systems for
different ink colours can be spaced widely so that any

unwanted colour mixing can be avoided.
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pccording to further preferred aspects of the invention, a dot
matrix printer head is provided comprising an ink supply tank
containing ink absorbing means in which the ink absorbing means
has been impregnated with ink at a pressure lower than
atmospheric pressure. The pressure at which' the ink |is
impregnated preferably is in the range 5-10 mmHg. The ink
supply tank may have an air hole therein which communicates
with air in at least one space between the ink absorbing means

and an inner wall surface of the ink supply tank.

The ink absorbing means may further comprise first and second
porous members which are in contact with each other so that ink
may flow from one to the other; the ink supply tank preferably
has an ink supply port which is arranged to receive ink from
the second porous member, the first porous member having pores
therein whose average diameter is greater than those of the
second porous member. Alternatively, the ink absorbing means
may comprise a porous member whose pores are progressively
reduced in size in a direction towards an ink supply port of
the ink supply tank; the porous member may be compressed in the

vicinity of the said ink supply port.

According to a further aspect , the above head may comprise a
printing wire a distal end portion of which is mounted in a
wire guide hole or holes of a wire guide means, a portion of
the wire guide means being arranged to receive ink from the ink
absorbing means, and the wire guide means having a capillary
ink path which communicates both with the said portion of the
wire guide means and with the distal end portion of the

printing wire.
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CLAIMS

An ink tank for supplying a proper amount of ink needed

to a dot matrix printer head,

the ink tank comprising a top wall '(50), a bottom wall
{40a) and walls (40b, 40c) extending therebetween,

an ink supply port (41) which is arranged in the bottom
wall (40a) to receive ink from at least one porous
member (60", 61, 62), .which 1is 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
arran.ged in the ink- tank such that only a _projecting
portion (44), ridges (47, 51) or a partition wall (48) of
at least one wall (40a, 40b, 40c, 50) contacts the at
least one porous member ( '60” ; 61, 62) so that the
remaining lﬁortion of the at least one wall (40a, 40b,
40c, 50) is spaced at a distance from 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”; 61, 62) having

pores which progressively reduce in size.

In tank according to claim 1 characterized in that said
in tank (2”7 ) is formed as detachably mounted unit, with
a plurality or ink-supply sections, each of said ink-
supply sections having an ink-éuppiy delivery port, each

of said ink-supply sections containing an ink absorbing
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'member (60 ; 61, 62) formed by said porous member and

14

1mpregnated with ink, and at least two of said ink-supply

sectlons carrylng ink of different colors.

3. Ink tank according to claim 1 characterized in that said
unltary ink supply tank is formed w1th a plurallty of
ink-supply sections, each of said 1nk supply sections
having an ink supply port, sa1d unitary ink supply tank
containing an ink absorbing member in each of said ink-
supply sections formed by the porous member and
impregnated with ink, ‘at 1east two of said ink- supply
sections carrying ink of dlfferent colors, said ink in
said ink-supply sections being of a color other than
blacks; and

a further separate ink supply tank formed with an ink
support port, a separate ink absorbing member formed of a
porous mater1a1 contained within said separate ink supply
tank and impregnated with ink, and the ink contained in
said separate ink supp}y tank being black.

4. Ink tank as claimed in claim 2 or 3, characterized in
that the ink absorbing member (60”) is compressed by the
top wall (50) of the ink supply tank (2").

5. Ink tank as claimed in any one of the preceding claims 2
to 4 characterized in that the ink absorbing member
(60”)has a tapered portion (60"7). '

6. Ink tank as claimed in claims 1 to 5, characterized in
that the ink absorbing member (60”) has a thicker
portion in the vicinity of the ink supply port (41).



