;e3e($%% ' LX : (6p(T(anmtd 1 OCT 2001 | INK TANK The present invigtb@g 1
relates to a dot matrix printer head and although it is not so rést tZW!

it relates | narly to a wire dot matri x printer head having wres
supplied w MWNMNWﬂmmm tal end faces and novabl e agai nst a sheet of print
paper for trans{grri.ng ink to the sheet in the formof dots to ' ~ record a
character, a figure, a graphic image of the Like on the sheet. An ink

supply systemfor a wire dot matrix printer is known in which an ink ribbon
is not used,, but ink is . supplied froman ink tank to the distal ends of

the wire and romthe wires directly to a sheet of print paper.
One known inklﬂﬂ%ﬁm@mg@ ismfor such an ink supply systemis disclosed in
US-A-4,194, 84 i'ses a porld¥sTA¥nber capabl e of absorbing ink from
an ink tank, the i"¥%jui de mechani sm having w res contacting the porous
menber. The porous nenber contains fine hol es whose sizes or dianeters vary
in a certain range, with the result that the ink absorbing capability

vari es from porous nenber to porous menber, and both, excessive and

insufficient quantities of ink are liable to be supplied to the distal ends
of the wires. The ThaarR¥esestofnvertionaredatas the ¥idPhiRytBHIxXt he di st al

e.”. ds of the wirensH iy Widaugrand LR A W FEmbeicigd) i pble to vary
in di nensiﬁﬁf'g’%%lr?% be def orned dge to (J:'oacti on with thecsi des of the

wires. Consdqfeas IBRTe RATRECHEASILY &9 &f WiFe do% Bt HREIRERT i rregul ar.
EP- A- 97, 00 4 Havasrp waiwédesuppll {suppi¥imeeikanits @it ahiend i fdecds suppl i ed

froman ink tank t he dj st al 1 2001,z ends_of wires by neans of a
punp. Theﬁﬂﬁ<39ﬂ§ﬁ%fJﬁﬁﬁéﬁﬁgnFoF%Eﬁpggg7?gg§th£§pﬁﬁ) r, the
di sadvant agenisifeirrting dordsttactbhenshkethénc thiee Eoimm dfetdeden ttde punp and a
printer head s GOMHaTa AN ! CRUkigutl | ACEEARAICaMagd o SHpPCessary to

 obt ai mp mnce.” and a -

provi de a“good seal so as to'o gobd p perfor
| ar ge- t or dd&edorvEhgoFhaets required for driving the punp. The ink supply

nmechani smis paphi gubidiipFOFPEPEten £62 &ageraf datMialtiriGoeun tag nt er
head, and su%g an ank ?ggﬁéy chan£§n1|g not SUI%%gl fonﬁg§ W th a
smal | pri AfefRRERG D WRIGH 3Rt RK oF EPROR ohF BPEOPSERe pREsdRE Aivention to
provi de ashpbphiedafrom amd imghtank eto athe dbstaht endspoifntde kdae of a
sinmple co r ' I.Gh 4.5 qﬁa?l S ' st,a nd cappropri ate
quantity g??i gl%%’rggtr#%ﬁ&l rfklscfzgn h‘g%‘g% #’g?%%%ﬂg[ gtan ghgse@ogfa wre or

Wi res andPFinteB3rsfbj 8ee&knern Hank rgnide crechaBismr §AFeRESR @Ranges such
as tenper ghir euppliatiyehen Mo dfdOlosasin Ugs+ N5, 1ba, BrsAagas46, 835 there

is disclosed a.,wmre_dot _matrix printer ad c risi an,ink_tank; a wre,
Gui e o RS REIERS 2 BBFERS, RieF | ARk i ek Doe SEBLPEoLPRKEER B t he | ni
tank; andam pnkntank, whe dnk shuldembeqhariizm ldvithgchiresnounted in a
hole in thg W Les gyl | ' ' jhLkary ink
path wni choioseeifd £e TRATbuS Meaidsn BE PIRALS AP0 el o means
and with 5i%g shale®dbpset sdras athdipmehenmy VaFy 10 ascestai®ply ink to
(the | att efange, with the result that the ink absorbing capability

varies from porous member to porous member, and both,
excessive and insufficient quantities of ink are liable
to be supplied to the distal ends of the wires. The
quantities of ink retained in the vicinity of the distal
ends of the wires differ widely, and the porous member
is liable to vary in dimensions or to be deformed due to
Coaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irregular.-
EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal



I n” 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 fId\N‘liBC]’LZM’qe
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 neans
IS so constructed 1"l 0~ T ~UD1 3 that any air which has been drawn
into'the ink by capillary force cannot 2scape therefromprior to reaching
the distal end surface of the wire guide neans, with the result that the
air can expand under the | ow pressure which is present and cause flow
probl ens. AGBA8| @faViyesndYnBgassacd @ dumed The prlevewprhy excessive ink

accunul at i nge@Rah PSmdbgt 8b-809 750056 L HdFe V£ e Gk A1 IEN L dde
EP-A-0,042,293 there is disclosed a wire dot  matrix printer. head

conpri si ng BR2FnkBEUFBRFLAEGRIONA ORI Fhey FAUNSRHRN RRFYRPR TR tBWFP whi ch

i s arrangedandt® peceatee hakdf Lemcbhp liedk ardptesybesimithoddddedias a
distal end surface; a{Jd aﬁﬁrlntlng Wwre a st al %%gqportlon of which is
mounted i n &°hbt e Fh tReNGFRESAYIEONRERY 1M 1R £ et IRARST the wire
gui de neansoiteaimogecd apuhp apgrfokmpatie ,Wandh x drarge-cadmmdaddive th t he
said portiaq t | n u e W oW, de wth

t he distal en%r{?o%éﬁf%ﬁg g??n{’%gggﬁﬁ é"tHsLo ﬁzg%ﬂ’qe'o g}%miﬁﬁpﬁ}& he

| atter, thenechanismeolsParbiculangyweompdex dastthenaassk afolal ection groove

situated i yihe HSighr ?‘g‘&’éiaﬁ%&gnégﬁew&% % ' gﬁé{?ﬁ@al?gt o which ink

col l ecti on groove any excessive In I Sta of the wire
gui de meanPechanism ihdot cspitable ferr use with e salda@rintleIcol | ection
groove bei rgpagpen to the atnosphere. In this construction, however, there
is no provision for ensyring that the force of capillary attraction

increases in the Th b thRAFIIFR 1R PRLeSEpBFy theaREeEEDENdNYERE LA St al end
surface w tth ipgrovidalld Higi-quelftgadnd@chighlggeedfiablle dott hatgdixd i nk
R by S P U PMEREE NN N TS T PR,
head accor duppliydnighdemsbabde andiappgropfiateequadtdbyyagfoinkf Eabmr es of
the pri ”te%&h a6 e WHISU o f r{é“éﬁ‘ee c?f%’égge'éhdg' gy wIilg Qgtwfgaai X
printer head may conprise an ink supply Tank confarni ng i nK absorbi ng.
means, theand is less subjected to the influence of environmental

changes such as temperature variations than

prior constructions.

In DE-A-2,546,835 there is disclosed a wire dot

matrix printer head comprising an ink tank; a wire guide

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 liquid ink contains particles

of dust etc., which clog the capillary ink path.

Purthermore, the wire guide means is so constructed



;i 1 OCT 2p01 4 ink supply tank having an ink supply port which fk1a955nﬂmq
to receive ink fromthe ink absorbing neans, characterised in that the ink
absor bi ng neans conprises a plurality of ink absorbing nmenbers arranged so
that ink may flow fromone to the other, the ink absorbing nenber having
pores of different average di aneter such that the average dianeter of the
pores reduces in the _direction of thé ink supply port. - Preferably, the
i nk absor bi ng nmenbers have respective surfaces which are in direct contact

with each other. The ink sor bi ng, neans_ ma e conpresseq in the,vicinit

ot Thes nk Shas phgoadt vRISR BaBonats Sedt £k WEE ot Rapha i er

mall.a.portE@mgenbynnbtmb?chpeonhane$r¢¢mpﬁrﬂczﬂnurdﬁah}nmeahs so that the

remal ning pﬁ’i&‘:@g ghat gsrrgesrofﬂ e 'éiéé)??‘siﬁ%ef R fde dﬂﬁ gRgor bi ng neans.
e said 1 nk ab

s 1 ocr 2aa~ sor bing nea reduces t'he chance of particles
of dust bei F§SEAEr £BAt| Rhe RAE €apieFRand yndesitthe NIwePFESSUERr whi ch has

been drawn ighechhesi pkebentadnd| @dusd ik pdvATEENe haaieipaalip) ough ink
the | atfer gﬁ serve to prevent

xcessi ve | R BERRSI HE° BORLAFE. HAS R ARS 100 FHEE %G Yene wi re Ui de
means. The inkeatcumulsting ustrthhedistalelepndbsundncel ofxabpl wire t he
acconpanyi ng, g aw 0gse i n which:Figure Z is an expl oded perspective view of
a printer head according to the present invention, Figure 2 is an expl oded
perspective vi ew, IDHRTH L4l theran isnkisgArsgAdai HATSuppty gui de
form ng parhaefie prirter et revipraisingeanr inkesuppag péamsguie 1, Figure
Cank | s moFeEn THGH desitd haviddy'e Bertaen, KGR ReorrREatEY! Fi gure L
Fi gure 4 istarcesgivaichipdizgrediie/dnki supplyamean& 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

gquide 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 béing 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, especially if air is

trapped in the latter.

According, therefqre, to the present invention,
there is provided a dot matrix printer head according to
independent claim 1 . Further advantageous features of the

printer head are evident from the dependent claims.

The dot matrix printer head may comprise an ink supply tank

containing ink absorbing means, the



~ ~ ocr ~ao~ 6 guide used in a second enmbodi ment of the presem:itﬂeﬂﬁﬂqmm
Figure 5 is a perspective view, partly broken away, of an ink tank
previously known to the applicants; Figure 6 is a schematic view to
illustrate the way in which air trapped in the ink tank of Figure 5 is
expanded; Figure ? is a schematic view of a seven-colum printer to

illustrate an arrangenent of w res thereof; and Figure 8 is an expl oded
perspective view of an ink tank used ijn a third enbodi ment of the pr esent
invention. Figures 5 and 6 of the acconpanying drawings illustrate an ink

tank construction previously known to the applicants conprising an

i nk-i npregnakeduppIheiah®Ohatrithy Afn 3 nkORAPPIRVRlwvnidh Chs fills a tank
140. The |nﬁ tanEBconstructhﬁ%g' ﬁ gur es aﬁg&ﬁgls of a SI | e shape and

can suppl y2EFangedbte X9GeHveorinknKrop fher iink.2

ap% opr ilgg ensaeit:){:legueat tih?(tgaia(t_nttlh‘;é ik lalblSolrmiiIh@gt tﬁlf&aiik Thet_
menber cap be. i, opregn uant.i | preven ing
unwant ed iﬂkpgﬁf?iﬁgnygnga 5&% 898913 n %rfhéqééﬂ9%é1 \g} om an i nk
suppl y porinﬁ4ﬁavaénwiukomsosappbleuefbuherhethukﬁnhﬂabbﬂrhfmguch a
constructi e n i e ink
supply por@gmbégot\l/%gl{?gmgbggts hglf ui? %e}éﬁtwgbggab}l r;g,terecefalr gﬂgsﬂs]ure
d|fferencethwmchhesaﬁevegspédametﬁﬁenftHéelHRrsﬁogedN§eﬁhéﬁ|ﬂb%numny port
141 and thg;roke{6ADLE &Hsr %koghaﬁlgaab&ary attraction of the

i nk-i npregnat ed_nenber In the VICInIt¥ of the ink supply port 141 is
i ncreased due t%r?ﬁﬁrEBﬁgunﬁPFoﬁ“kFBRé9€P ngsmeRRers i in porous
mat eri al s, ré@spédeiveasurtyces whnergaseeini akrestr edntadt wikh npregnat ed
menbers are enqé%+ly subj ected to an increased ~1~cr zoor
resi stance®1gti Tow and to the fact tHat i nterrupted i nk paths prevent
snoot h i nk fIcvahé il ahsofbmngluepnevaa?euebobmpeeaspdeiautbedlfference
is produc o v n the ink tank 140, then the ink
renot e fron1 e |nk sup iﬂ? §u$§§yr€§aﬁns in position and unused, .
resulting in a Sthetl mhksgnpbetaukamabﬁhaws atohmasshenet ivBeKEy in Figure
6, the inksdyn r% u@ﬁi*m PaﬁhPé'EkééﬁtQétéa ﬁésxﬂk Qbﬁoi‘b&ﬂge

€ anblent te e ressure is

t her ei n. en t erature rises or r.c

| over ed i fReARSh K9 i cth ceema iR mrpwa%?nlqg E’aﬁwéﬁneat Fadldisect | y

W th the gpaded errich trseexmruipsgbﬂswhgsm@hﬁ@har ged out of the air hole 142
as indicated by arrows A w thout applyling any pressure to the inpregnated

i nk, whereas a pocket 144 of conpletely trapped air is expanded as

i ndicated by the arrows H and thus noves 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 sheet of print paper to be sneared by an
ink spot or can allowink to find its way into the printer head nechani sm
with a resulting mal function of the latter. The object of the present
invention is thus to provide a construction in which the ink supply is |ess
subjected to tenperature and other environnental variations. In one

enbodi ment of the present invention, a



printer head is adapted for use in a multi-colour printer. Moveng qf%
effected of the head of such a printer or of a sheet of print paper 20
both, a wire corresponding to a desired one of the colours being directed
against the print paper at a prescribed position thereon to forman ink
dot. Desired characters and figures can thus be produced by repeating the
above cycle. In such a colour inmage printer using inks of different

colours, a sheet of print paper (or osher ~~ ~ ocr zaa~ 8 material) ray
be scanned by a printer head in a direction nornmal to the direction of feed
of the print paper to forma one-dot |ine in one scanning stroke, and the
print paper may be fed along by line pitches to record i mages. The
construction of a multi-colour printer is schematically shown in Figure 7.
A printer head 70 is novabl e back and forth in the directions of an arrow
X, and a sheet &hersaidphplerapserbingrneansrredyces thefehanrengt

successi Veda}i-ﬁtclaeé"l?f'dd@t%éfﬂg'@ai‘??ed'{ﬁ€6'eﬂeoéa§91§£f9wi?{k An array

of wire padsitions 72, 74, 75 on the printer extends al ong a

strai ght 'Rathe i MAGERNLEH Wa%*‘éhBhthPF?’és%ﬁmtan‘PietQEahN‘nBY

dlrectlon%aéutlmerwtr&d@%axuowc NghéPELesh i thideghli {€ktion Y at a pitch
of L sin el L.aw i nk

t d K-ink W t
Shouny ar SqXietasn, BradV g (grsaves, Wil 50t 26 adl derpe ("0
effect . o previenmyexvesyive irileebdimunqldqsmsxedtmm)istm xemd). Since a

dot of on%ug__gla%lér IfStQ‘lét ‘pj_r}é of anot her col our for m xed col our
formation, multl &6l our rlnﬁers Ate generally liable to suffer from

unwant ed col our TMllﬁ’g'm 8 hisl Justxtadie neredy kwlway 9% applied to
the wire Q&Ehﬂl&g zthHe”‘&éB‘oniﬂ%)}ﬁ{ d rfiAliyy, i) J¥epyd nter construction

of Figure 7, yell ow ink, IS the 1 nk nost affected in colour by inks

of the other coFd@nEe |1siﬁ raé"( expiqdad ReusReghivR Wi PLR as to prevent
the inks piﬁihherf)hba_a aeldaurh dirg (Hadtmwg:hmantectrwbrlgmr:i,l p ﬂ‘ the \li\/l re ]
carrying the yellow ink, .thus avoi temxtu.reo the yellow ink wt

t he inks of thek'éigﬁgf g Ij'&w’& eﬁ?&'%ﬁé RS Y 4% «concer ned primarily
with a prpartiyheut, awag,noff arn Hek d=nk Iamd dadke rsupplyn gufidehe overal |

P re, fPhEHG! pRRL B al BATROEHIR MO o WY Bridd A heRid oo

per spective vie At &7 Thead accor resent ‘invention. i
1 '] O °f Pbgupephiink tank 2 is det achably nmount ed by a holder on top of

a printer head pogyré 3The ankiiNk12vatichad 4a¢ 12908%akeYON CcOMpOSed

of an air tank 2b for containing a I nk tank which is

di vi ded i FR® BARBEr s&Bt VRASH GheCéF‘BUItéﬁkl Aﬁsmoméadn@ Rlacengfegnat ed in
i nk-i npr qgéwaesbdrynbgrﬁhslprﬁat@a fead dr Pigarkongus material Wich are

contained in th}elé@#et?nls an exploded perspective view of an ink



For each ink, the printer head body 1 has in its front portion aﬂ qu
supply guide 12 (Figure 2) having ink _ guide grooves 12b with ehd (EBdmmg
to the respective ink inpregnated nenber 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 sinplify
t he description below, reference will nornmally be nade only to a single ink
tank and its associated wire etc. Théink supply guide 12 and the wire
guide 13 jointly forman ink path fromthe ink tank 2 to the distal end
portion of the wire. The printer head shown in Figures 1 and 2 is adapted
for use | guddeomsed|idurd Hesand enradisendy qf the RFeEMBur i mage printer,
and four Wnwentdicn enployed respectively corresponding to the four colours.
In a standby po i tion, e distal end portlon of the wire .is |ocated
rearwardl y of a%&gé’trzﬁ Serdd &iRERSPeLVErVieW ARTHLY RFIER guide 13, and
]Ehe | engt lawafy,t ko \#nre._nks tszeilﬁ(;nﬁdrlmuyt kalowan umkmmm@cimﬁrpdﬁ n a
ront portion of,,the w.r ui de,,ho overs  the the wire.
An i nk guide as%&ﬁﬁrﬁ svﬁsgl? Csé:rpﬁrq t%ﬁ'(? s‘l}gﬁi/d"’ga(ﬁaedet% MNd the wire
gui de 13, iwni Whichd adsctirapped -ia |th@c~inkoaanh) ofh RjrgpateerS det ail with
ref erence &8 gre 4. An ink supply guide 12" has a central hole 12"f for
gui di ng t F 3|sta end portion of the wire. The ink supply guide 12" al so
has an axi al i nEigur@e Tgdsore schematdgdvigwt 0Lt Re SieVen1@9iddRat ed nenber
62. The 'gkiﬁﬁbﬂetBrQQ!Qs%%aﬂehéﬁ Qrﬁhﬁgaméﬁﬂ ardenirasS ehgledd ;such that
ink will be _stably supplied fromthe ink tank as described | ater on. The
i nk supp19nGU|de 12" has on a front surface 12" thereof a circular groove
12"a which _ COMyﬂréaBeisV\hhhekaodBB drdpeet:@wevlawbotfhaﬁuahkan i nner
portion ( ot, sho Eas a_proxi_mal H§|3n13d %hereof

pl aced in ?ﬂ% E?%@uFQIhSF€%€§ gﬁbﬁg °Fs ﬁ|?r§s§ 358 8Pween the

wire and the peFighreslSsanfla6eofiethei agcompanyinggdrdwihgse 13a in the
wire guid g ]1]8 de L nk r t i nk gui de
grooves 1 %féiigge h%ﬁ¥n ggpp%§gg%§€€ié§ p%§9E8§359h$§ ?ﬁe Wre

gui de 13 thﬁt#EPl#G@@PSeﬁqmpﬁisibﬂ an iﬁb‘#mpﬁegnaéﬁdcaﬁmbﬁﬁr&5Qttractlon

The ink t@r{ %ofi 4 | poubepdeseia Dod il os 1 1o h! BahiRf ghoNCeTRE Figure 2

The ink t or eac ink.tank_2a, 2D, s.an ink tank_body 40, two
st acked i tARk FRRSHTRE ﬁ%@?soglriiﬂFﬁﬂ %. ¢o iﬁa?ﬁr?aﬁiﬁﬁiﬁh are
di sposed smﬁ&wa@alm@rylaksﬁﬁf&bns)chmd@nmoﬁsmn éolh the latter, and

IR St TR ORI SN
so that aby thamdrﬂtﬂgnpregﬁmtgﬂnrmmbeml&ﬁ%pré@hatmehhenbbﬁ@ oaml| be reduced
ggd;ng has%%&rﬁ%l‘;ﬂ%\aﬁ afﬁn aﬂ:&m}iﬁ]t |n'l{2 su pfﬂel grt Igealngkat ank
front wmpreNﬁaﬂtnsrgpwﬂntsd inkeounzknx|ﬁnnm|¢naat:eg@ba t4®n t her eof .
The ink suppleaniidfy ehd'asrdh & Ml GupE s port 141.
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 porous materials, as the

quantity of impregnated ink is reduced, ink-impregnated

members are generally subjected to an increased



~ ~ OC T 2001 mis inserted in the ink supply port 41 and which pqoj <q¥ 2001
fromthe printer head body 1. The bottom 40a of the ink tank body 40 g
rai sed surface 44 in which there are a plurality of slots 45a, 45b, 45c
whi ch communi cate with the ink supply port 41. The slots 45a, 45b, 45c are
di sposed opposite to and conmunicate with the ink supply grooves 12b
provided in the armi2d of the ink supply guide 12. Although not shown, the
slots 45a, 45b are joined together to forma single slot which together
with the slot 45c guides the ink intd the ink supply grooves 12b. The ink
tank body 40 al so has a srde wal | 40c having on its inner wall a plurality
of verti cal es 47 havi ng. | ower ,ends_hel bot t om,40a and
upper ends® %%b g£ YRR FRet gﬁ EangLEGE %ngfﬁﬁ §ﬁk body 40
further rwnkepéuhznpqnuénﬁ|smbdﬂhmbmkhflewd|spﬁseﬂebehknﬁlbheiarr hol e 42
and in fr gt ' t r opt L0 havi ng one
end | oi ne@"[‘% eq{th H)% f%dgéys%é ?f& e#@ﬁcéofﬁ gpgﬁhta:h Bi’éﬁsurface
t her eof eenRuUgltQ ypaye mhrgrimuicral the dipk Ginkﬁéosp&benoﬁhﬁoﬂ-nbw interior
defi ned tigi nd the lid
Deddice btﬁgmpo Brdany 0&#9{% t 4081 &ﬂamg Lhi 88s481i0A

50 of the tank 50 accommmo erein t e two porous nenbers 61, 62

as doubl @ndhyEused destlding &3 @ RREet 10K t SUBRLY @“ﬁaFQPged surface 44
of :hte bottom ﬁ@gsﬂdw \ég:{ﬁdlﬂ‘a’giiédf sml 171 :éhe Stﬂew@hk Gﬂgk thg1 6
artitio n ri.dges 0 ous ers

Ir.lave di ff Q&V@r’&éﬂ é%’st%r OXii ?’Eﬁs g nber 61, which
has a Iangmmeamerag&ehohhaﬁamhﬁent temgézzmmrmnrisgsoérthheother por ous
e 12 atnbithee BYelut " e Qrardd) G d5ci! OpPludfetdifeldk SUPP!Y

port 417 or ous Vi ng er average hol e

di anet er athadn Bayest 1t4r3e qmmsicmm dsﬂremir évim e AL mrenber i 1
oCr p0l %1@14&“&9%&?&&@&‘%& fi%‘“&i*&ﬁd‘!‘géd’%ﬁ/ FOrénélafgs a greater

aver age hol e di aneter hat of the porous ﬁ& |n the ink guide
assenbl y hal@ dfé Ak inddeatieds hyoaanars “#W%GH’H’ Gt3B%ction is
successi palessareater taboaﬁptﬁe@-darﬂedoaﬂdk Widrdas $Ussciket VP44 égont the

Tenber 6SOREYRRELEnEEaRRRAoALE oo aver%%%d%f%%oeé RARES o the 1 nk
gg;dgfsla&sowéSB aABbthéEcSpwegrggé|sunﬁunnawnguifkufeupn€4 of thergefgg?
in the |H§r§0§6 gg ﬁﬁggyaﬁ 2 dpgﬁ&‘e%eh' tarbkkttﬁleggggg %{M} e !Onk
suppl y gddde tReanesuhbingr undesdreds inmeutifiaw cam cansgy#® between the

I nk d t  de 12 d
the i rosaeRl' £F peiAe P?PEF%%’?PQQ%FF%%*?ZF’ %;:gﬂ‘b ey

provi di n3liA¥ iéklﬁﬂrﬁgnélﬁﬁﬁsﬂﬁﬁé Gneter of the porous
nmenber GhecHadisf) wihehaxeragalkahg ﬁb@ﬁh@ti@‘n g 4y Quttenber 6Z: 0.3

m The object of the present invention is thus
to provide a construction in which the ink supply is less
subjected to temperature and other environmental variations.

In one embodiment of the present invention, a

printer head is adapted for use in a multi-colour
printer. Movement 1s effected of the head of such a
printer or of a sheet of print paper or both, a wire
corresponding to a desired one of the 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. In such a colour image printer using inks of
different colours, a sheet of print paper (or other



The wi dth of each of the ink guide slots 45a, 45b, 45c: 0.12 m T ﬂ@’
of the ink guide grooves 12b: 0.1 mm The gaps between the ink supp yﬂg

12 and the wire guide 13: 0.1 mm The gap between the surface defining the
wire guide hole 13a and the wire: 0.01 mm A construction 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 frane 30 including side walls

ext endi ng from upper and back ~ 1 a,c r 200 13 portions of the printer
head body 1 and serving as a hol der sﬂpport 31. Each of the side walls of

t he hol der support 31 has a hol der support hole 32, a |eaf spring 36 which

def d 3 hol.d t 31 d

o T e e LU0 ' Spdd O 4e6gsagonoR pRdhebd Hsghohdst support 31 and

has on eacdtzdction Rk £aikhe %@€?¢Fh@m|@glfsﬁéj@§thﬂ pIdntwhich is

rotatably g@gﬁ% i N0l St -&s PPt e hﬁheoéa gaahhsnaeaarakamaﬁ@ and a
|

. sem spher ection 72a,, whj e I n"a, hol der attachnent
hol e 34. E’;{tﬂn é’afﬂﬁg msb?aé cgba gbg ﬁgnﬁlgbsggﬁscp&ser to the
Lﬁsﬁeééhﬁf*—*‘“‘%‘ﬁw” s ol N Capert e guLde sl oL, a5 The i ni
Cank 2 caPBatRs 45 a B it SHRE *th  FaPte L ATETENE I the
foI | owi ng Headn§10. i‘Shde@ll:d@r bmzk iand ufgueirh eth | the héipest tormm ahows in

3, e
di ?g::tel on agqu #é%a?:n WE% 5 %H s t r#e%%?%ip g@ﬁ g@%g%at {ké%it}f)r ed to
be accur at’dl isp§ep: r3REG ﬁh‘%sﬁm apR e heiee RHfrkdd I8hee inserted

into the QQg@%EiZanfTEﬁnarfr’&% Kol dain E0%ds dailwere prémdagqczlon of the
arrow D to bring the projectiqgn 49 gn each ‘of the_sides of the ink tank 2

into cont 38y Wtvh7an°Ba§BeoPriREere i\ efRheRds | ptong 3 ST IREad frame
30, Wﬂerelllaaa thelinkdt agkad aagiesiet wdtdd résgedesedihd adamimpd frame

e (he LHEsURthNaPR! efh LACHARRI S R i ag AR e o 120 of
1. Conti nd&ﬂecuionn'g atvanpatchf ofhd sdnd®r. 70 ldawdnk,haagemtazdnkg
§2%a§fahiep. gﬁﬁ iﬂii SHHQ:OBE;;EQL&nﬂlwiEst?nb'%s%rr}o‘%ﬁx)' M LRRaltRl kank 2. The
the positions 72, 73, 74 and 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 7,
Yellow 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
& printer head, and no further detailed description of
the overall printer construction will therefore be given.

Figure 1 is an exploded perspective view of a
Printer head according to the present invention.

L ———



m projection 72a on each side of the tank hol der 70a engages and sqgr
the | eaf springs 36 apart from each other. The sem spheri cal projéct|L1‘[2m”
72a finally engage in the attachnment holes 34 in the | eaf springs 36,

wher eupon the |l eaf springs 36 return to the vertical positions to retain

t he hol der 70a securely in position. At this tinme, the ink guide slots 45a,
45b, 45c in the bottom 40a of the ink tank 2 are di sposed opposite to the

i nk gui de grooves 12b in the arm12d ¢f the ink -supply guide 12, thus
formng part of the ink path fromthe ink tank 2 to the printer head body

1. The ink tank 2 can be renoved in a procedure which is the reverse of the
attachment procets iielsctadled2 absvéetachaipby ahoontedhbydasheldendonf the

W re proj r u i h apd a
sheet of S‘f‘% ntéga%;gpj(%p?rsﬁgﬁé%? fangﬁié fﬁ’é Qgﬂk g ?lgmeof)r?n Q%%%eer.
When t he wianstimidticen mm@wftammtmetmktab £od comtatning aocated

i nwar dl'y é%ﬁk e S t an ink
meni scus :Hsl% or nfggé rontﬂ# dﬁﬁt‘ﬂ{i gal%\n&rjé&g%\cg%%g?ngl y, ink
i's attach(ﬁﬁm %ISPJGQPJE% inks aIT%oF-Iﬂ‘FStW\AMErﬁ@%%%dIHter i's
prgl e;:}]ed i&i)éti 1 f etfritbd Eﬁk@nﬁd éﬁlsédﬁ{ Sﬁt(li“&@ﬁﬁet? } &f Si apoLids ?f ghe Wi [)ed
and ot her ai|'s of an inkedw re dot. natr,i int] ocess ate escri be
inthe ab&ﬂ} S"‘I rl:'EI3 IR FRYALARE i1 |t hl%e{%}f o’f%‘%ﬁ * be described here
in greater detaifaor Aactexodssitiee ipiimred (head simly e.‘nohmrira&tch of the
wire guid d r t al
V-shaged ?(:)"qu E%@gg’oo&\?‘eg %Q{d;}%f?’%ﬂ% gf %L%%ﬁﬁ ‘Jgﬁg Si ée
sur f aces. @ﬂlitdlee groavesuildd 3 thends rdeading tQ) fth@ teﬁ@%ﬁ#ﬁpﬁ/ inpkde 12

Wi thout S5kl Riemibie: %% and ¥ W30 W1 de LAl Crddiite MpVI ded 1N L e

di st al ace 0 and co ni cat e
with the Wénguﬁdé’ilﬁﬁ guide hedesddm fior gudding; the&dp cRﬁ/é’si%T:xt end
to the OUEaa BTitRBAr Ok irHeapidtd valip¥antingd vATd itk %am:)o t he

at rmspher% ?. operation of the ink supply nmechanismof the inked wire dot
matrix prthéF flead referred to above, will now be described. In order to
obtai n a proper Theredare thus fas shmmes.aamgiuraﬂplmm appropriate

Quant 11 ghy PhceShall LoiBARE SilecB Ol e i Kirqelef 0T, Lhe wire

gui de hol ave —a proper fefsicdn V|C|n|ty of the
di stal endimplifiy Nlﬁedsﬁard-pttdopebedmmreﬁerlme wildomormaldar an excess

or a shorgogadb bHEE %BOH' ¢18 IJ. B,Bk' ‘Eﬂnftrﬂ d %‘Ssﬁf'ﬂ‘&t%d In the

printer head constru tion desc above, gw path fromthe ink
tank 2 toW&FBo8E€ion in the vicinity of the d| stal end of the wire, is

fﬁ"paigshOf S'zﬁﬁe ?h?osﬁﬁpIQHngaBS125Hnaebﬁﬁlh&&e5@FH@@ QBEIHEHSIOHS 0;
e egslots, groove g e an%égu necessary for

printing iﬁgnﬁ Y oEPHB2Ro PﬁePG§§t§F°@ng 8fiP AR Qe FB%opr opri at e
capi | | ar ydpstabcendnporthont ofaghenyiza . orhef antSmmea%sh@sms bet ween
the wire S u c dtoretain
i nk there?# gﬁﬁéfegag %Fé 3 g?t%§§P¥8§ kgg ééﬁrggr thgﬁgﬁ9§9? of ink can
be suppl i pdintven phehteheOtn&nsapﬁbyrfcohouheimagespwﬁhyegnoamds 12b is
rooves drorEasLEes tasElepTo0kd, BEspdRE L PLTRTELRIRBRIRG FO THE Y e
wi dt hs offewe epleerssa, 45b, 45c are selected so that the caplllary
ot b i nierrunrac | seepaby fosthibnyl RO BIRLhY ol o o consumed
fromthe $h& ¥ is jlocated rearwardly of a distal end surface

13c (Figure 4) 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 gquide hole 13a covers the

distal end of the wire.

An ink guide assembly, which comprises the ink

supply guide 12 and the wire guide 13, will be described




. ~i ocr ~~~~ 16 printing progresses. Ink flows fromthe porqu @Eﬂb2@g
62 through the ink guide grooves 12b, or through the ink guide grooves

and the slots 45a, 45b, 45c, into the printer head body 1. Since the ink
noves transversely across the porous nenber 62 at this tine, the distance
that the ink noves through the porous nenber 62 is small and no ink
interruption occurs. Wien ink in the ggrous menber 62 is consuned, a
pressure difference i medi ately occurs*between the ink in the porous nenber
61 and the _ ink in the porous nmenber 62 due to the difference between

their average hol e di S, d gFeRt kY 40Qf ink as is consuned
i's suppHeiﬁf??ﬁﬂ%%@.gggégéswﬁgﬁbgéggiéﬁggt%% gggous nﬁgger 92. No i nk
interruption takes ftlcsupplyhgeidend2dihas 2heerhkal Esltrinsversely in

and across,the ?apgﬂé 0bfi bier eLzenedThe thk porous
menber 62 fﬁﬂgﬁisgggg‘g gﬁ%%aﬁ% he 0 i

a Ln I S¢hegn fed
out. Ther edupply sguide p2\' n2isg Bp%raﬂi6ﬁfﬁ£§§$gs§8§?g?hggfge }? ?he por ous
menber 61 {5,4{X5te4iSefle UPnkasptigRatbe neiben &2e pTheuinkedBéfes2 is
used up. e 1n ul de. nechani in the pripie o] p es to
produce t hgraeve g&%bnbéﬁe@ V*SQhea? Iﬁwﬁﬁ?gﬁnéeigé?ﬁ?egyﬁgtggaFn t he ink
path by. regsen,of1 vberataplg suppbeedi Eeomathesinkf tank #hP&h has been so

path by. r bo13taBD7 Suppheedi Kzomat ¢ ne nso
Since Lhe dasrriieq hErhcoRon TheqHk BsbPLECui AR R PRAS B8 WTSD 0T D

the 1 nk g& thﬁn in the ink
tank. Sincgréme sapfater y24t therepdna. FLrgRIAFeITPAVLHE 4y ACH i"f:b of the

di st al d of th i ot S iy of th
L o Rl bAEcfLS B0 Lol ERirpusagnpsouacyarl paboueh shich (e

retiacted aroqatﬂgsdkstal end of the
wire, and iemee poction (metishown)r RBe WiFP-AHAPE&d 3; able even
nDnentariLﬁ? f%hifaé alisanknepeblcpliagedl inntdhef ciireudaregs8AvBe used up.
~1Q ~ 3 :%e I n~c tank constructi rvhed v t he
ink--~~ateﬂ2%@nbé?§e€$,1§2°Bi8 éuﬁﬂﬁi#eaagnggﬁggggdggg Sﬁ&? %?din the ink
tank body ¢fe JbeipR&ralpsartedendetieninglthe2wire gHdfer §pdesdPounded by

alave: ~ alr ch co i cates of t ) e e o
air_VSinceithhghgi;g gﬁgaégﬁéredgéﬁgg¥k igogﬁiaba bR 4BeWin! i

- pressure,, tHer% is
substant | atAykN® throughethe inkkguidecgtoovesyleRe kD he
i nki mpre~==ed nenbers 6 TRene e¢h2BiqgBXxeaasiwdreoiquidehd3a~ : ~ the
tank 2 cault® BYPR eﬂgé?Stégé ??seE§P by a Pegi on .in aéggiﬁg ic pressure
i s rel easetiot theudhstaihend ppstdonrofsshenyir thSF§é§ Tn the tank 2 is
equa’' ~ to gégggggféhg pressure and does not force the ink a~ ~ the ink tank

2. ~e ink 'S therefore_pr cted fro ' f l3Q: eto
variations in teﬁ%@ré@ﬁr&aaﬁdzaﬁﬁé pneﬁigepgéggfagﬁgpﬁ?'S%ES%Pé of ,

suppl yi ng ggﬁhsfgggfencg tok Fiagakke22and the ink guide path for suppl~~c ink
to the wire have_di mensi gns,dgpende n;ithe ehx of e cohprdsess anhe
conponent s. Sinc@h?giniogﬁﬁﬁei4 Eghg§§%9%§?|§%F§f¥§d W th hi gh diggensi onal
accu ~-a, gﬁkbyaﬁRUdeygAoyhewbnbtaakb62iakdiaﬁaﬁgﬂéﬁﬁﬁ<ﬂ§£§ % 841 be

hi ghly di i | d . i | i . Th
iha ténklgggﬁég?%epgigﬁgﬁﬁégggggﬁ widh are dllspdseld duppihe cpaxei ity e

can easli |y he"assenbl ed as are

conpcse= ofnatBeaihkntahkr bodypAd SO ?ﬁe;ﬁ%ﬁ}lﬁe% ?‘5_-35 of é@e %‘r om wear
and defor LopafoO I g_jgg' 2dHemdedsCHL K& ddeeir_initial
perfornanggiﬁaSPFy&Bgcgggé 0 qﬁ%?aFﬁbrication efﬂ?cgsgéﬁﬁu{he ink. .-=ire 4
i s an expl dripdegnatpdcwih Jnk usder, 3 RreFHFFE & according to a
second e”bg%ggaif ?.%ct %‘%e&%%&%*’raﬂg‘i@i@ ifyom Bheed 0 gty MR 2" has an
i nk gui de ~~cve 5*5%i A whi ch i s nUunt%gkgqﬂﬁygdﬂgégarﬁgﬁyg%s-gmmuer 12e
whi ch servaéragemaininghdiofhe RaFOUs 10 ¢ of

be reduced as much as possible to increase the amoun

impregnated ink. The ink tank body 40 has a bottom 40a1l

provided with a front ink supply port 41 and a fron: :a

40b having an air hole 42 defined in 2 stepped portio

h
thereof. The ink supply guide 12 has an arm 124 whic



~1o0oL ~ 200, ie ink-inpregnated menbers in the ink tank. The operation of
the ink guide menber 12" is essentially the same as that of the prdvi ogET 2
enbodi ment. Figure 8 is an expl oded perspective view of an ink tank 2" 01
whi ch may be used in a third enbodi nent of the present invention. The parts
of the ink tank of Figure 8 other than a porous nenber 60" are the sane as
those in the enbodi nent shown in Figure 2. The porous nenber 60" has
different front and rear thicknesses sgithat the -thicker front portion,

whi ch is disposed adjacent to the ink supply port 41, is conpressed by the
tank lid 50 when the porous nenber 60" is introduced into the tank body 40.
Therefore, tveinsértéd jorohe imkbsup Iy ﬁmmtunlfmm@1hnlehdpﬁﬂpéets t he

Sial | of avel St T 5 ot are YT ofed cfabtn MR PRRE oS @
progr essi velik dgrardt dpodyvikd hahea r@#sqﬁrsumcm%mm swhigivtthéromrde ink
supply porty ‘bllu:?élfﬁff d¢ |1 r%fgerggg'uel P oL uc%h %M&ﬁgggd in the ink

t ank body 40 he porious ne y eQU|va ent to a

plurality dft fﬁb% He SURNRAEROTH i f f Shents kot AR hdA D didifet ers which

are pl aced 4re tdigdded Wppdiite 40 Wrhd dditAUYAL hite wiangher s beconi ng

pr ogressi vel %égater from he fro to rear portiaon of_ the nenber 60"
Ther ef ore, 5["%’@ HGEAAVEF I e hhe g 124 pKitdhe Iiy’kt he same as

trr:gt dof t?ef 1 syuméoarza Glet@xt%ui;;*hOmtl rshlam(rje:n@ sﬁﬂddsougfa I Ilslbhﬁ i1
enbodi ment _of Fi i_n ced.a ov rinter hea
the ink taﬁfe?jﬁa§e§9995ﬁgaﬁf 58I%Wth@ ﬁf gde 519 hatp §5&§ Torinting
density thwdtgh thiee silok ga:dgngdpsotbesidksdnmbedhabdwk subplyhe _
construct|§Q%Pq§§cabgpd %Bgvinx'ﬁﬁniaB?gQ i&a?%%E pgglleg |st§H§g a sinple

constructi nd of a
wire, and #AR havéngbop Atsadnser: walfeadpiuzrlisy of vestdcmd for

produci ng 2jakas 37aﬂﬂvﬂh§p%wb9keﬂ&§ feia b égﬁ?% (.19 %hh?aoaohe

i nterrupted |n lure will be

th u
reduced. TRB qHHHFFt?nGg #ﬁRtaBSBrBSdCPHtPﬁE PiﬁthPGeeﬁﬁgh 1id SRnller than
woul d be tpRecgfik pahk BQB?OHO fuFOREENBAE ANf¥BhehparpQtQss 48nber is used

to apply in |stal e f t Ther ore y ed_i nk whi ch
i s not useﬁ§+8$ % Pﬂﬁs?g g?hgngnggF ﬁ%ﬁnPPiﬁ Sg ﬁe%ﬁefgﬁﬁ tShtially
al& theklntheninhesuPFIYapbrtaﬂl ehée:tonelpaﬁEiusﬁd ﬂarhavinglgg gf t he
ink tank r r t he nder e

hi ghly V|s§%%s %& ie?%ﬁagg?e ;g&% w%f# %p%?atﬁ%g t£$£ %iéhe&supply of
ink fails e on atkoseruamrfceg|thgraofrespluna11tngef|nk tank can be

mount ed |nlgﬁég@héfhgfafi&§g§hsink can imedi ately be supplied to the
distal end of"the wre for resun1ng the desired frlntlng operation. In the

printer head desth® bERRSHRE, NObLeRKinERRLeE cdeEineR Py Whe BRtAR in
t enper at urg0@Ncelpd NPEPERALIT 0SS St - Bt 56RDL @, | A¥KQ dee ABIBIZY i S

o b R dy W e Sl T S SRR S
enter the nmmhﬁms 6kads Irexsh advubie vx‘tayﬂrs swhielveatechéXdrmal f uncti oni ng.
The cart ! | daftddu AN Gt SR ' e d AR F & AR WA ' T
40a, the vertical ridges 47 of the sidewall 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 member 62, which is
closer to the ink supply port 41, is made of a porous
material having a smaller average hole diameter than

that of the porous member 61, while the porous member



Since the ink supply systemof the invention is sinple in constructﬂogCTram1
takes up only a small space. Where a multi-colour printer head enploys in
supply systens as descri bed above) the ink supply systens for different ink
col ours can be spaced wi dely so that any unwanted col our m xi ng can be

avoi ded. ~ j OCT 2001 20 According to a further aspect the invention
provides a dot matrix printer head conprising an ink supply tank contai ni ng
i nk absorbing neans, the ink supply tggk having an ink supply port which is
arranged to receive ink fromthe ink sor bi ng neans, wherein the ink
absor bi ng neans conprises a plurality of ink absorbing nmenbers arranged so

that the igk ngyilhovaf EQeLaEe keoghenet gk, shBB1YEoRRQLDhAY geTber s

havi ng por different avera i ameter suc t he average di aneter
of the poreseﬁéﬂﬁcégeFﬁgﬁhBOéPr éamghesf thas Fhats@fpkyepdProUushe ink
absorbi ng pEpRer sspry have respective surfaces mhrch are in direct contact
w th each other._The in bsora%n neggfrs n& g E egnated Wth ink
under a pressuret® o +REnIUL sgﬁé? Bra’gyFae ﬁP fEP | $R4S8pressure
which is ifohdeructgd, Sthe dapibtiyry Thetraktsopply haakeﬁﬂitrbby may have an
air hole therein | ea e n space

bet ween th%r??ﬁfgggééékng neghgaéﬁgha %g?ﬁ %7 %@éfﬁﬁsihﬁg?yf?éf Furt her
the i nk abslve (porpusamenbey 61 bhavirgsthe largéer averageyholet he i nk suppl y
port. 1" el e g W;st?ﬁaﬁs ﬁzsérpézrraf&;fﬁghaéh%hemampr'y tank may

have at one i nner a portiron onl contacts the ink
absor bi ng mm%@ﬂmhm%mnﬂ n@%ﬁ#?r%ﬂl the ek gwide \@19ts s spaced

conpr | 565 BT e By SR B (KRB St sed SubedTRe ot X N nged
to recei vebQ‘%@“f ASR ¢ '%h& Hﬁ%oﬁiﬂhc}g%rﬁo Ak %P e ’c’gbr Ilary ink
path thromd&gﬁdﬁve@bml VRS fiheHeoraask (Hupppyld;wde adgt action in
whi ch incr es i rectiaon of ﬁ#} q§gge S (ﬁ ortion of

t he guide Cfeg’t ﬂ:rj’ D F4R° ‘f%ﬂ( a‘%ﬂf ds"}%%e]i%‘ directly
froma parltz (afndt ttdei mrzﬂ)@rﬂﬂmgl&r;em ifiinaililgh tdre:rae/ega;gdzaj:w er of the

pores is Shﬁ f Adress! y an ink
gui de groove t rerE’lgﬁﬂ"S é%%pﬁhan t e aver aneter of the
smal | est ﬁ&eeyirehsum r%?orarrdne*-hgaﬁir;a arare inthe 1

2l deesateion decElas Qi be \erdrﬂetdaaqs Pzﬁ@% fitle 'r%y' ess 1han

the width of .th E&ge roove. The bottom®

have at Ié$§4°8§8 internal surface which comunicates with the
ink supply mhet awarn(geChotl.hecﬁaimitﬂQrUfOItth porouslimdémberasl:i s di sposed,
the width of the or each said slot being substantiallé | e t han t he
average dianeter of the snmallest pores. According to er aspect the
sai d porti ofhef averagei Holecdiameden iofethe porows member 62:t 1 OCT Zg~~ _
22 _claims 1. An ink tank (2) for supplying a proper @arpoyat of ink needed
to a dot matrix priter head, said ink tank having a bottomwall, a top wall
and wal | s extendi ng between them being forned as an integral unrt

detachably paen;28tR b¢ aakhl ffeﬁ:hﬁea kagéih%' Qtloft%f Bd  Wiglsh aq€kural ity of
i nk-supply sections defined by the in vval |'s and 'separation walls

bet ween the ink-supply sections, each of said ink-sup@®-¢2s®8ions having an
ink supply Phetwidfh of the hmkt giidel breiavbbellzmk aildmmnk tank having

an ink abso eri i npregnated with ink,
in each of ga%dg?aEngﬁtﬁ?ﬁ g@?rbﬁg sg ﬁ§§§ &&y sections containi ng
ink of different colors, andandcbhenkisupgh;tdeemr on lbatlimm an air hole
(42) thereigpuhi pcaies wWth ai g Lo pace fornmed between the ink
absor bi ng nenﬁﬂgééhéﬁggygéagﬁ oﬁgrgﬁFF S?EFHSnangggupply section such that
the ink absorbing wenéeguideahodedldsaand thenwike:at 0l.6dsmmone wal | of the
I nk-supply sectA Gbnstruction for removably 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 from upper and back



2. An ink tank as clainmed in claim1, characterized in that at IegFE éa
the i nk-supp-1-p s-ecrions contains two ink | absorbing nenbers (61 ? 20M
the ink absorbing nmenbers (61, 62) having respective surfaces which are in
direct contact with each other, the ink supply port ( 41 ) being arranged
to receive ink fromthe second ink absorbing nenber (62), and the first ink
absor bi ng nenber (61) having pores therein whose average dianeter is

greater than those of the second ink ab8orbing nenber (62). 3. An ink tank
as claimed in claim1l, characterized in that the ink absorbing nmenber is
conpressed in the vicinity of~the ink su pIy ort (41). 1 1 ACT 2t101 -

23 4. An ipoctigne af cqréé/rﬁﬁi’i‘ﬁeﬁnQQ‘b‘Fe @ﬁl’ng 2ndi SETVHB%a%d zed i n t hat

Oﬂl y @ projy %ghle&gs ptdnm 3Ild9s§c@roﬂ enétslaenwwmhb 644thé7 48, 51) of
the i nner si

e of the at one of thel supp sec contacts
the ink abé’@rléieﬁga?fg%t h@ﬁié |?ﬁ”ﬁ§°ﬁ PPEE (%Oa iﬁé& 45a, 45b,
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The ink supply port 41 is now positioned correctly
above the arm 12d of the ink supply guide 12 which
Projects upwardly from the printer head 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
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At this time, the ink guide slots 45a, 45b, 45¢ in the
bottom 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 which is the reverse of
the attachment process described above.

In operation, the distal end of the wire projects
through the ink meniscus, 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 process are described in the
above-mentioned 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 capillary attraction
into cross-sectionally V-shaped collection grooves 13b
(Figure 3) 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
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wire guide 13 and communicate with the wire guide hole
13a. As shown in Figure 3, 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 above,
will now be described.

In order to obtain a proper dot density, it is
necessary to apply an appropriate quantity of ink

- stably to the distal end of the wire. Therefore, the
wire guide hole 13a 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 shortage of -
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 a 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. Since
the gaps between the wire guide 13 and the ink supply
guide 12 can be dimensioned to retain ink therein under
capillary attraction, an appropriate quantity of ink can
be supplied even when the ink supply from the ink supply
grooves 12b is reduced due to increased use of ink.

The dimensions of the ink supply groovés and gaps,
the hole diameters of the porous members 61, 62 and the
widths of the slots 45a, 45b, 45c are selected sc 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
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printing progresses. Ink flows from the porous member 62
through the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 45a, 45b, 45¢, 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 occcurs. 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
interruption takes place at this time since the ink
moves transversely in and across the porous member 61.
The amount of ink retained in the porous member 62 thus
" remains substantially the same as ink which has been fed
ocut. 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 ink
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.
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= the ink tank construction described above, the
ink-==r:gnated members 61, 62 are supported on the
ridces 47, 51 in the ink tank body 40. The ink-
impre=s:ed members 61, 62 are therefore surrounded by a
layer = air which communicates by way of the air hole
42 wiiz e ambient air. Since the ink is impregnated
under 2 low pressure, there is substantially no air
layer == pocket enclosed by the ink in the ink-
impre—z2:ed members 61, 62. Therefore, any expansion of
the a:ic in the tank 2 caused by a temperature rise or by
a recccmion in atmospheric pressure is released through

" the air cle 42, so that the pressure in the tank 2 is
equalizsd to atmospheric pressure and does not force the
ink o== £ the ink tank 2.

e ink tank 2 is therefore protected from an ink
outflss due to variations in temperature and atmospheric
press—e, and is capable of. supplying ink stably.

e ink tank 2 and the ink guide path for
supply=>g ink to the wire have dimensions dependent on
the acc=~acy of the shapes of the components. Since the
compoze=ts can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and and ink
guide zath can be highly dimensionalloy accurate and
have 2 stable ink supply capability. The ink tank 2 and
the i=x zuide path can easily be assembled as they are
compcseZ of a small number of parts. They may be
maintaiced free from wear and deformation for a long
period =Z use and can keep their initial performance
partly ecause of the lubrication effected by the ink.

=sure 4 1s an exploded perspective view of an ink
guide me=ber 12" according to a second embodiment of the
Prese-: Invention. The ink guide member 12" has an ink
guide s=sove 12"b in which is mounted an ink guide
porous zeaber 1l2e which serves as an extension of the

-
o«
-
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ink-impregnated members in the ink tank. The operation
of the ink guide member 12" is essentially the same as
that of the previous embodiment.

Figure 8 is an exploded perspective view of an ink
tank 2" which may be used in a third embodiment of the
present invention. The parts of the ink tank of Figqure 8
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 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 front portion thereof, which
is adjacent to the ink supply port 41, has a smaller
average hole diameter, with the hole diameter becoming
progressively 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 4.

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
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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 interrupted in the ink guide path and the
risk of a supply failure will be reduced. The quantity
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 quantity, and hence
substantially all 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 by being
dried at a high temperature, or if the supply of ink
fails due to its solidification, a 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, thus
avoiding smearing the print paper with undesired ink
spots. No ink will enter the printer head mechanisnm,
which is prevented from malfunctioning. The cartridge
ink tank can easily be detached and attached for ink
replenishment.

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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According to a further aspect the invention provides a dot

matrix printer head comprising an ink supply tank containing
ink absorbing means, the ink supply tank having an ink supply
port which is arranged to receive ink from the ink absorbing
means, wherein the ink absorbing means comprises a plurality
of ink absorbing members arranged so that the ink may flow
from one to the other, the ink absorbing members having pores
of different average diameter such that the average diameter
of the pores reduces in the direction of the ink supply port.
The ink absorbing members may have respective surfaces which
are in direct contact with each other. The ink absorbing
members may also be impregnated with ink under a pressure
lower than atmospheric pressure, preferably a pressure which
is in the range 5 to 10 mmHg. The ink supply tank further
may have an air hole therein which communicates with air in
at least one open space between the ink absorbing means and a
wall of the ink supply tank. Further the ink absorbing means
may be compressed in the vicinity of the ink supply port. 1In
the aforementioned dot matrix printer head the ink supply
tank may have at least one inner wall, a portion only of
which contacts the ink absorbing means so that the remaining
portion of the inner wall is spaced from the ink absorbing

means.

According to a further aspect the head comprises a guide
means (12,12’‘’, 13) having a portion which is arranged to
receive ink from the ink absorbing means, there being a
capillary ink path through the ink absorbing means the force
of capillary attraction in which increases in the direction
of the guide means, the said portion of the guide means
extending into the ink tank so as to receive ink directly
from a part of the ink absorbing means in which the average
diameter of the pores is smallest. The said portion of the
wire means advantageously an ink guide groove therein whose
width is less than the average diameter of the smallest
pores, the width of the gap between a wire guide hole in the
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ink tank may further have at least one slot in its internal
surface which communicates with the ink supply port in which
the said portion of the guide means is disposed, the width of
the or each said slot being substantially less than the
average diameter of the smallest pores.

According to a further aspect the said portion of the guide
means comprises a porous member.
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1. An ink tank (2) for supplying a proper amount of ink

needed to a dot matrix priter head, said ink tank having
a bottom wall, a top wall and walls extending between
them, being formed as an integral unit detachably
mountable to a printer head and being formed with a
plurality of ink-supply sections defined by the ink tank
‘Walls and separation walls between the ink-supply sections, each of
said ink-supply sections having an ink supply port (41)
in the bottom wall of the tank, said ink tank having an
ink absorbing member, formed of a porous material
impregnated with ink, in each of said ink-supply
sections, said ink-supply sections containing ink of
different colors, and each ink-supply section having an
air hole (42) therein which communicates with air in a
space formed between the ink absorbing member and at
least one wall of the ink-supply section such that the
ink absorbing member is at a distance from the at least
one wall of the ink-supply section.

2. An ink tank as claimed in claim 1, characterized in that
' at least one of the ink-supply sections contains two ink
absorbing members (61, 62), the ink absorbing members
(61, 62) having respective surfaces which are in direct
contact with each other, the ink supply port (41) being
arranged to receive ink from the second ink absorbing
member (62), and the first ink absorbing member (61)
having pores therein whose average diameter is greater

than those of the second ink absorbing member (62).

3. An ink tank as claimed in claim 1, characterized in that
the ink absorbing member is compressed in the vicinity
of: the ink supply port (41).
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An ink tank as «claimed in any preceding claim,
characterized in that only a projecting portion, ridges
or a partition wall (44, 47, 48, 51) of the inner side
of the at least one wall of the ink-supply section
contacts the ink absorbing member so that the remaining
portion (40a, 40c, 45a, 45b, 45c, 50) of the at least
one x;lall is spaced from the ink absorbing member.

An ink supply system for a dot matrix printer head,
comprising an ink tank. according to one of the preceding

claims and

a further :separate ink tank, said ink tank having a
‘bottom wall, a top wall and walls extending between
ithem and being formed as a detachably mountable,
lintegral unit with an ink supply port in the bottom
wall and an ink absorbing member formed of a
porous material impregnated with ink, said separate

ink tank containing black ink.



