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: |nvent|on relates to an ink gui de assenbly and ink tank for a dot matrix
printer head and, especially a wire dot matrix printer head. Such a mnre

dot printing head has wires supplied with ink at distal
novabl e agai nst a sheet of print paper for i ~ transferri ﬂ “\W

sheet in the formof dots to record character, a figur |c |nage
or the like on the sheet. An ink supply systen1for a wre dof"ﬁﬁ rix
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 transferred fromthe

wires directly to a sheet o~ prinﬁwgggﬁ?. Gne known inm ﬁm@ nlsn1far
such an ink supply systemis disc n US-A-4,194,8 @Nﬂﬁ@ ses a
por ous nenber capable of absorbing ink f rpman ink ta in gui de
mechani sm having wires contacting the porous nenber. The pUPES nenber
contains fine holes whose sizes or dianeters vary in a certain range, Wth
the result that the ink absorbing capability varies from porous nenmber to

porous nenber, and both excessive and insufficient quantities of ink are
liable to be suppeuegreeenhe dheentiendsretiathe wreesanThénKuagvidees of

nk et ai ned b1 PharMl Qi 198l 4 i bRl wands Ofpdhisad resadi bhey videly.

and the porous lisle to vary in dlnen3|ons or to be detorned due
to coacti 6SPRFLALlLNe asﬂ'd’e%e Aot hBafries Padt&quettdy, SHER nk HiRSities of
the so-foypRd p3ain% idige néa@gubar wiERsA-pfldtedli sctRsdnkanot haistak supply

mechani sm i |ch S plled fronlan nk tank t a nds of
wires by fE&n aﬁ@nﬂ“ 9 YUY fef %%ﬁ %Q %hgﬁ?sm of
EP- A- 97, Oa&ahaferhmwgvexr}kthe dmlsed\sénme&gemhanhq hosBnsef uctdten 8P t he

connect i OQeESL&BSncthaE%B apd £3 gReNt &F di@athis eXr dfel 8KELS N
increased cost. It iIs necessary to prOV|de a good seal so as to obtain goad

punp perf@PwﬁhEeShﬁﬁB a large-torque drive source is required for driving
the punp. The i nlnSupRl )éu@Q'?aBly%@elmSﬂ&“d G-blﬁ Q6+ I e igrdidi@ecase of a

mul ti-col ouyr |nter h d,.,and su |nk R sm.i of suitable
for use wit %n ggﬁfgraﬁeé ﬁ#ﬁ é£%¥ J%QO&Wﬁn é%r% *he present
i nvention tsomprlenddéramhaghaqhatangc &ied tlhegltﬂlystraé.l ieqidise ofhkk bpuivdgeassenbl y

and ink tanidf %aasetet:r@at &&émp'&h@t %:’E%a%‘&@&*l tPla gn%e@'o&

construction, which is cap aRP p ying a bl e and appropri ate
quantity ofTRE PRBEFanORRk SH'R‘ & aice P§qbé§é-5§‘ul§j°é'ct5é‘&bt &% he
i nfluence amkeauppaynsysabmchang&s:&uehdaint@EpaeatuBe 8as anidons t han

prior constdatiQRs a porous member capable of absorbing ink from
an ink tank, the ink guide mechanism having wires
contacting the porous member. The porous member contains
fine holes whose sizes or diameters vary in a certain
range, 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
®nds of wires by means of a pump. The ink supply



In DE-A-2,546,835 there is disclosed a wire dot matrix printer head
conprising an ink tank; a wire guide nmeans having a portion mhich?it 0CT 2001
arranged to receive ink fromthe ink tank; and a printing wire a distal end
portion of which is nounted in a hole in the wire guide neans, the wire
gui de neans having a capillary ink path which communicates both Wth the
said portion of the ' wire guide neans 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 i nkagﬁ%msmg{l EaAlesde e, iHdwd oW i@héi@f’ifd\;afht‘@%%i or to

be interrupt(gl t he Ilaﬁ%d i nk cogptai ns%?artlc. es of dust etc ch cl og
the capill ar EhpRkERAFPRFIAIHA DI e SATR iR PREFRES i RMABt ruct ed
that any air aphi £hphigstdredreaty ali doxipl dharndkedyu Lepi it aiereased OCr Z00S
3 force cannot escape. rior_tq .reachin h i stal_end surface of
the wire gui G85hea ,1' vmhﬁ]éa{{]scegpr}gs tpl{%valt S e %ﬁqqé csg%gjéx{)%rﬁ]s er the | ow
pressure whi ebtasn sk punmerfomanaey @mablenrryedietqumldaiveno neans
are provided f ry G R GRS P in 1 j st.a] end
surface of tﬁggéﬁ:ér).eles\éw e meg)r(\s. Iﬁ%lﬂ%%g’%%t hglérgeg]ilsrnﬁisg‘c&s)ed a
wire dot natmesh¥Hish &S REFF iCodtily semple ks iR CaEmeE @ wire guide

means havi ngpg) POrdd 1guivMprihtier Head@dahd Sud€ Anvadksdgygdy t he ink supply
nmeans and whi ch has a .di stgl eng i?grf ce; and a printi nqﬁe re a distal end
portion of WRECHISTddn SR 2E2o%e SOF H7& WHSE Sui afLaketh a gap

t her ebet weenhedde W re gui de neans having a capillary ink path which

communi cates both with the said portion and the distal end surface of the
wire guide neans Bhdii Eherafogesaa aiirForef ofN8f PORS SIS NtIYRIEMITE so as

to supply ink ol hgel Al tiighidiea sty Bate rﬁ@mg,niﬁanamw ipkatgdiehRst one
i nk collection grpove ilrggted in_the distal (gn surf.ace of tarr%g :ﬁi.rq,hgui de
means i nto \ASERPIAIERD L FRRK oFOBVE Ry BREELS PFERET A S end
surface of tize wifr eaguisdempleansdrss thresiniemderwbaphl | asy tapaddel om£Et he or
each ink col ' gLo i p ] tr&q%r ;RS

constructi on%ugﬁsd%gr?/%r,s '(tg\r%rbg'%i gg}fg %EB%???’gﬁt'or ensurt'ﬁ,n &j?h;t]i'ltakt hferc%%rce of
capi | | ary atamw aoki sanknapdasddcn ishele@ss esubdrctpdmtehEnmid siiiriFfreans

to the said dH srdireRflefitblacaidds t Bachesd t cehpbrbhare calrhe wmed age of
ink in the Sﬁé}‘i&d i nk su%gl?%?rreans especially if air is trapped in the

latter. AccordfnBE?hé TMCEIORFe pr esent i nvention, there is provided
an ink gui de assenBl PEaha2i Ak6: B3R there istdiscipsedr _nvérendatl accor di ng

to i ndependemdtrilxappifitétr h6&8 SEMPLidvRqUaNn' eakuULBAKG at RerbnygDELON are
Tt x print e SEOEE S?Le%%ﬁ%o“b#é‘i&é’{§5”§#§a§eéﬂ%§f‘§és§§ €ote8i ded wi th
an ink suppl§F9Bothe ink tahk suppd yat pokntbingaviregai dksahtoehdng neans from

Portion of which is mounted in a hole in the wire gquide

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

t0 be interrupted if the liquid ink contains particles

°f dust ete. which clog the capillary ink path.

F“’:tl'tmnnor:e, the wire guide means is so constructed that

Y air which has been drawn into the ink by capillary



~~ ~ OCT 201 4 which ink may pass to the ink supply port characterqs?d FT
that the ink supply tank has an air hole therein which communi cates mﬁq 2001
air in at | east one space between the ink absorbing neans and a wall of the

i nk supply tank. The ink supply tank mag have at | east one inner wall

surface at | east one projecting portion only of which contacts the ink
absorbi ng neans so that the remaining portion of the inner wall surface is
spaced from £RESEnRABPBroF A3Peehhere Prerepabby, teh&2rakisgpphy tank has a

plurality of at beabaédd i sefad@l beSunkages.caahaal mehsh D?_Ehatﬁéi d
projecting portipon. The ink absorbing neans®may conprise first and second
por ous nenbeF§s$£$c$P%ﬁe§q?l%bﬁt%%% oXPANda8RdBEnBReSdOFhBESFAKERRY f | oW

fromone to vhechtierprésedbranyecausbeslot sHEBLYMBOrt ABBY tRenkeLiecei ve
ink fromthe_second porous nqugé, the first gorous menber havi ng pores

therei n whosB° Vet et it AT et PRRERVEREHIThBEESEF LY Rel8Econd por ous
menber. AltescatmviEying hum ithe abbof L ngndesnss a8y cOnpheseiaepguods nmenber
whose pores a§§ irogressively reduced in size in a direction towards an ink
supply Port Bt the ink supply tank. The porous nenber is preferably
conpressed in the 3 @EAMA0 T4 O Sathetakisuppsglopeed. aPriferdbty, the ink

atmospheri o B eamyrs ks, BUEPIAE ML O Pl s fogrr Randics 1 han
i npr egnat ed 7578 e MAAGS RaMingm apomtioth el ¢Ry1 T oWPFRREed BPi nting
wire a di stafecdithedrinkoErem WHL AE JERLET Ehddhd dhd evekilenhgl £ or holes
of awre guaggtarieaerhsa st %rcté;orgno a'fq:erj\.lgtrfn uvlu'(.jge a~&is|t£frer§ 08
portion of which is mounted in a hole in the wire guide
means with a gap therebetween, the wire guide means
having a capillary ink path which communicates both with
the said portion and the distal ‘end surface of the wire -
guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the
said hole communicating with at least one ink collection
groove situated in the distal end surface of the wire
guide means into which ink collection groove any
excessive ink on the distal end surface of the wire
guide means is drawn under capillary attraction, the or
each ink collection groove being open to the atmosphere.
In this construction, however, there is no provisiocn 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, therefore, to the present invention,
there is provided an ink guide assembly and ink tank for
2 dot matrix printer head according to independent claim
L. Further advantageous features of the invention are
*vident from the dependent claims.
According to a further aspect a dot matrix printer
Ls provided comprising an ink supply tank provided

wit .
) h an ink supply port, the ink supply tank containing
Rk absorbing means from

heaq



~ 5 means being arranged to receive ink fromthe ink absorbing neans] B0 @-2
the wire guide means having a capillary ink path which comunicates bot 001
with the said portion of the wire guide nmeans and with the distal end
portion of the printing wire. The said i nk absorbi ng neans reduces the
chance of. particles of dust being carried into the capillary ink path.
Moreover, air which has been drawn intd the ink by capillary force can
escape therefromthrough ink collection groove or grooves, while the latter

may serve to_ preve g excessive ink building up on the distal end surface of
the wire gutBecfeaR¥. M¥iePRESeRPi Shei ¢nki SUPPLAt GOT MEMAITR IS fdgedof

exanpl e, i nihhehaccemRannkngughayl Bdfix has"aCli Gule thevedn exploded
perspect | Ve"’é#\g&/ of a EI’I nt er accord g lO t he resent i nventi on,
X rt

Figure 2 is broge iﬁéF§ﬂeUiFUea&Fewn B P956UP aC8f an ink tank
and ink suppeywegendehéoinkngbparbifly mbenpr eitica wadd off Eheuiekl; Figure 3
Is a side eL§%€ oggh view illustrating the manner in which an ink tank is
nounted in p ifa head body of the printer head of Figure 1; Figure 4
is an expl oded pefkeeinkvsuppiy vénknmagkhguedatwiiealstnray form part of a

brinter heagnolsdder PLESENLyLEYER hon1 oELEUBReSHES 18R 4 Biled ey spect i ve

view of an 1 nk tan gart 0 hea e present
i nvention; fRbref ewhich ﬁ@ﬁ%h@%#lv evlah/abaprynngEéﬁsaﬂaythéF an i nk

tank not comélié&aﬂ@i@glgézaiénbaf PREVLANELYwKRQWEukeakBe 8PPl i cants;
Figure 7 is a #! ticviewto il Iustrate the way in which air trapped I n
the ink tanRP¥fe gﬁ Bhe 1ok AbseRPiBEReaRsSy OCT 2ppl 6 Figure 8 is a

schemati c view ofPreferablygpl tioe piknéepply thhkshaste plupalaggesent of
wres therepfs saja inner wall surfaces each of which has a said
projecting portion.

The ink absorbing means may comprise first and
second porous members which are in contact with each
other so that ink may flow from one to the other.
Moreover, the ink supply port may be 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
pPort of the ink supply tank.

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

Preferably, the ink absorbing means has been
impregnated with ink at a pressure lower than
atmospheric pressure.

Preferably, the pressure at which the ink is
impregnated is in the range 5-10 mm Hg.

The 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



_Figures 6 and 7 of the acconpanying drawings illustrate an ink taﬁkj 0cT 2
construction not constituting prior art but previously known to the 01
applicants conprisin an ink-inpregnated nmenber i 60, e.g. of a porous
material, Wiich fills a tank 140. The ink tank construction of Figu 6 and 7
-is of a sinple shape and can supply a suitable ano of ink to a printer head
body under appropriate capillary attraction by the ink-inpregnated nenber
160 The nenber i rﬁqlrm; i e WY i whi | e
preventing un\/\%i%xe]sdqfen%(ﬂ%u ovg%}\(l)!ré ;%eaca%’?;%ojr@yi%# nu?%ei%nk 140 and
froman ink suapsoriidia memns \Wand itie ivwlmupplidal Meas thavdnk & ank 140 of
such a constf Ugjp OMad AdIIpd h L e ke duifilfy bk 1Sl it Sus o QY G54 £ the
e I nk supp

i nk supply port s nov oward the y port Z41 under a pressure

di fference whiRIFGiLH&ARIPRerire de mednsk andseith 1 dicaluphd port
i 41 and the i nksFeia @f MieigiMBimgapidd ary attraction of the

i nk-i npregnat ed ne r 160 jn the vicinity of the i pk suppl ort 141 is

i ncreased due to in ﬁﬁﬁ#p{}i%.a , mg%ﬁeﬁx%rﬁ% cﬁ?ﬂ’tﬁ% of
maﬁne)ri al's, as ;sm:wml | iy dﬁsuarnﬁi@@aiae& I § igﬁ:d edhec exhpﬂlrmeziyrrgrr??nat edOI
menbers are genera subjected to.an.increased resistange tq in QW an
to the fact tl‘%ﬁetq'n relfg{e&d iHE 5'5{1@ Sﬁﬂé\/g’rﬁe’gﬁ&“ﬁ‘ i S Hc}b%/v{n)ﬁ bfY t he
ink f lowis prapidifagy lfeitoee camressapes thefrfedfremnc e hiroygioduded hi gh enough
to nove the ink.4 i k 140, 1 t 9K o f i

supply port i4 lrle%rrcte'ﬁq%sn ;ar%otﬁ?s%.tclj:o rgﬁg%%dugag&ﬂr ég&”?.:aﬁt&er:ﬁ'ﬁgﬂg%gr% nk
suppl y durati otf pReveRsexsessive dak pulldiinguny pn e idilstadnient40

frequently hasgidGalcal 0tHed¥ATe Qii1dle meagdaped therein. when the anbient

tenperature rises or_ the atnpspheric pressure is |owered fn such

circumstances, ~-TP€dPVegsiod, ig illassrated,cBAFRHYC Y M@Yditfect Iy with
i cat od by arr O Ghoik U, ABE Feat .t et e Uha far egnat ed | nk
whereas a pocket 14ﬁgwt%ogplj'3t %‘ﬁgﬁgﬁ Eff’ipgcg%ggnyéé‘)a?}i %di cated by’
t he arrﬁMf ?4§ndf¢rg;hgagesccnfdingraon&bngpmnbenbp?nygnmﬂggh of ;uphkan
air pocke a u p NG sundesi n
outfl ow can cause a sﬁggt gf Egr ?‘ﬁt Q%&%é?%tdob%g.sgﬁégrlgg %i}‘éaﬁ ?r?&%s ot or
can all ow i nk ¥4 R¥AY.i e§ By ink: sankecapd dnk swpRdYguAEsi $ArmARGh a
resul EI ng mal fpmt bgnﬁaadp_bgnkgg_-t fléad][ BfOMgﬁ!ﬁOdi;ﬁE?%_ of Ithe pr efse[\t
invention, a printeg,head is_ adap or usé.in a mufti- our__printer.
Movenent is effect egig?‘r?hg h8ad Sggguﬂregagﬁ'f’ﬁﬁgr V&F"’ofﬁgugﬁé@gi&ﬁ print
paper or both,the manseroinevhdioti ag tiakatdeki tsdmouatedi theplakeudis Bei ng

directed agai nglagt gggﬁr Lt thpSthF? Bregacgkb%gﬁggzi &i.on thereon to form

an ink dot. Desire aracterstan gures can s.be'pr'oduced by
repeating the aboveFégure. 4| issashexpdodedr perspecpivat ¥iewspfgarnkskof

different col quide #hibRCha9f £BEhMNpaPRPBE aOpr2hBer ABLAM b2l khawy be
scanned by a %rgent 61[: head in a direction norrmal to the direction of feed of
r o

the print papér 8 MotRYe®548Rdot |ine in one scanning stroke, and the
print paper na¥ be Fégunboﬁgibyahiéﬁpmb&ehepﬁtepéecmr? viegesf 3heink
construction qf - ogr _printer ks_schematic shown _in Figure e.
A printer heada%g Pgiégvéﬁ*egﬁﬁgkpﬁﬁg PSrPhpFﬁg?ﬁE gF?écP?oggeof an arrow
X, and a sheetPt8fepki hnvenpbonfor other material) 71 is fed al ong
successively at a opeghtdeghPikch | Lrect o] r An array
of wire positi&yw 72 g%%? 94?£SQo%gfﬁgsgg?%ge&&%géd£9geégt%% ggglong a
straight |ine TA¢ri fEdaRtink sagkenatronstispsangt BTiRs a&knkhhhg . ~ -
ocr 200 Previously known to the applicants;

Figure 7 is a schematic view to illustrate the way

in which air trapped in the ink tank of Figure 6 is
expanded; and




8 directions X, the wire positions being spaced in the dlrectloq Yggt az
pitch of L sin A Yellowink, magentaink, cyan-ink, and black-ink @ 061
(not shown) are |ocated at t he positions 72, 73, 74 and 75, respectively,

to effect colour-inmage printing free fron1undesired colour m xing. Since a
dot of one colour is put on top of a got of another col our far m xed col our
formation, nufti-colour image printers are generally liable to suffer from
unwant ed col our m xi ng because the ink of the forner colour is applied to

the wire carryin i gk ,of _t | at |l our .. I.n _the printer construction
of Figure 8, yeI?&éﬁ?ﬁk? &%i@hgﬁgepﬁé anqﬁﬁ aﬁf@@ﬁ@& CHQESFour by inks
of the ot hgrinbesute, ildusitrateappl Redangemeatpoifnwigegethegeas .t 0o prevent

the inks of the ?£§ﬁ Eokog&a 5r8g1Qﬁbnqc%@mﬁaﬁﬁ%?gbpggﬁ&hs gof the Wre

carrying the yel t hus avoi di ng the nrxt ellowink with
the inks ofl ﬂﬁ%tééhéraﬁolahr§an¥h§°pﬁﬁ§§#¢lpnv@ﬂﬁlSﬁnﬁ§ié§ﬁééﬂned primarily

with a pri EE%:W@?@ béﬁdPE’QvfxBﬁkll‘?r ksl%bﬁ' ':%d t‘ﬁ%sﬁb'plltﬂcﬁﬂt%f cToElﬁrQEQha”
prlnter co St[UCtlonWI Bere ore IS an exXx

per spect i véRviRsr HRPEeBRARE mﬁEQGra&@QPang t6ftﬁePﬁF8§énFatﬁ€EH8von An
i nk tank thScwefathbhytaaunu.ed byThAehahkeragh topsatuatibnnbér Fhgad body

1. The ink_.ta | a double construction _co ed of ank 2b
for contalﬁlﬁgg b+%c§Eiﬁkgéﬂ8 §n* ﬁRetﬁﬂg f&nwﬁgg ¥s2dPW g éﬁln%% Sthree
sections fof twmkoteed pnkatefhbeadkbodyeundpregpgregrnntanzaPmﬁlegmated
nmenber s 61 | GUTE.,2 r a ria

cont ai ned |n %% %ﬁ ﬁg Ehg lgﬁ gcg aQEthEﬁb?%ngEP p@gQUEaHB%Eth in
its front semtb%nl%mrﬁ!magespwytguadéasge( EPQBFétY) Oﬁawhgw liel 0CT 2Q1

9 ink gui dgrgv&ovesy ﬁ@w&h&édemﬁ beedLBw ESohh&nr 88PeEbLEC1iBKIANDY egnat ed
menber 61, 62 anﬂ plgﬁ $h uide I3 (Figure 4AY aving.a ,Wre guide hole 13a
a

for guidin§® t§F°Bnﬂn i SHPBRYaPPEEpLétive printing Wre
(not shown) tkmnﬂh&n ﬂﬁkrESasepphﬂedaSrGEOWhelmnﬁlgunk 14000f su&ht anks and

[ d f h bel
sosoc 2 LR SIS BN, LeOLET L OBLThY ik EgBCagELegr, bl o
associ at edremote efizom Thke | HRKssppPly oLt 12 mavedhtovwrrd thedénk3 jointly
forman i nkuﬁﬁi{‘ BN 19 w&efaﬁ' gfeQQuEQIGd%gEi‘LnEBdeP&E' o8 of the wire.

The printer Qwn I n ures ﬁse In
f our - col ouft® ¥ﬁ¥93 ?ﬁ?ﬁ?%ﬁ |%35.?%ﬂﬁecspoﬁ?elﬁﬁbesﬁPP Ye?°25nd f our
wires are e4play@echesntittembye conécepossi 8§ tapibtatpustepaction In a

t andb t t h dl

of "y st apt HIF A b SeBnafld RetnoR"yBh LATeHE [Fikirt fF oFtRERTIELAlY
wire is seiektsupplipattatleh iskineneased dventd imkaconewmppioni on of the
Wire gui depbipderl3a s WEA Shé "ol SIR! pSPGuST nhPErYALS; 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
enough to move the ink in the ink tank 140, then the ink
Temote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duraticn.
As shown schematically in Figure 7, the ink tank
140 frequently has pockets or layers of air trapped
therein. When the ambient temperature rises or the
Atmospheric pressure is lowered in such circumstances,



An i nk, guide assenbly, which conprises an ink supply guide 12" andithd) Qmﬂ1
guirde 13, will be described in greater detail with reference to Figure 4.

The ink supply guide i2" has a central hole i2"f for guiding the distal end
portion of the wire. The ink supply guide 12" also has an axial ink guide
groove i2"b leading to the ink-inpregnated nenber 6Z. The ink guide groove
1Z"b has a wdth and a depth selected such that ink will be stably supplied
fromthe ink tank 2 as described |atet on. The ink supply guide 12" has on

a front surface 12"e thereof a circular groove 12"a which comunicates with

t he ink guide > ocr Z~0~ rough an inner portion (not
shown) . Thé gwagéo%dg%l% h%% %’rﬁei‘@&' Roih $laeged in the
circul ar ghed® h¥Z ais Exmandest amq/ is Mdhagﬁgbd)e:iweeﬂ tdiee Wiy and the

peripheral ngus fage Lefidy N 1N the Wi re guide 13.
The ink is gw ded fromt#e I n e{?tﬁynk rougﬁﬁe I n &r“cyove 12"b in

the ink suBpt3SHAR d® Fhe dmpregnargs t%.wﬂ@@ﬁﬂj@ J;B:c{lmti Het4 ofi stal end
ortion of lemal ! iild g mnll now be
p chhs) f? TaQpedRiild alsy e ure(y% J.H]H?. d’E{(%c%ZEﬁ}( 1

descri bed in det g;%h reference to F| or each ink
tank 2a, 2BFFEGSri § Hﬁvﬁénﬁhﬁoﬁyrmumgst%ed UpeR- i npr egnat ed

menbers 6larfivadf of puchuanrratie:r E:alck‘é*tl Q42 @lh%f)@.%%d s'u@Ftll?epﬁﬁece in the
a |l

i nk tank b

i nk-i mpr egha E% é ne%§§§%E gﬁdﬁﬁngﬁpﬁQ n&Fé%lWVtﬁaPnEaHFeaapressure bel ow
at rmspher|%hqﬂte§§upélﬂ§nghpgrf tonbe smea(ﬂeﬂrrug a®o ihkakpaitr oke@@hNi Ng i N
the pOfCﬂ“%lﬂUﬁ'hHRrQaniﬁﬂ ﬁ?gbéégd E Qﬁﬁesg;§%?§ﬁ§Qg§Ch as possible to

i ncrease the angunt of |tapregna dy 40 has a bottom
or inner RAIRABHSRACHLIR aapFﬁﬁﬂééénﬂnmhlﬁuncchpnlnE stpplatpert 41 and a

front wall 40b bavone éﬁbaﬁimbﬂfeoﬂZtﬁéngSQe?g ?ﬁgéggggg pQ[L;OPnthLSBTy

The ink s u hag_a
port 41 a#&gk%thbgg% gitgangﬁStgéerﬁﬂté? fcBBElbdngoldousrhe bottom or
i nner wal IPrdokesce Momemm hiesmﬁféeﬂ&dboﬂytﬂﬂ Resdacfasser #r projecting

portion 4 [ s| ot a, _45p, 45c which

connunlca?g&afgﬁ ? suﬁg$qopo#%fé# gﬁﬁﬁrs?ﬁté Ega a4%br 45c are

di sposed GﬁﬁSS??@@%ﬁin’épdb Meomtthfthbelmactmmlb'emg)oves 12b

or ovi ded ldliréb‘@edirigalﬁi%@ftﬁ@ep'm N gylge%r}%s A} ugh not shown, the
|

sl ots 4ba 5@ are oi ned together toforma s whi ch t ~ ocr
2005 positio ereon to form an ink dot. Desired characters

and figures can thus be produced by repeating the above
cycle. 1In such a colour image printer using inks of
different colours, a sheet of print paper (or other
material) may be scanned by a printer head in a
direction normal to the direction of feed of the print
Paper to form a one-dot line in one scanning stroke, and
the print paper may be fed along by line pitches to
fecord images.

The construction of a multi-colour printer is
Schematically shown in Figure 8. A printer head 70 is
Movable back and forth in the directions of an arrow X,
and a sheet of print paper (or other material) 71 is fed
along successively at a one line pitch in the direction
of an arrow ¥. An array of wire positions 72, 73, 74,
75 on the printer head 70 extends along a straight line
inclined at an angle 8 with respect to the scanning



together with the slot 45c guides the ink into the ink supply grko’asﬂﬁ.ﬁlﬁﬂm
The ink tank body 40 al so has a side wail 40c having on its inner wall
surface a plurality of vertical ridges 47 which project therefrom The
" ridges 47 have | ower ends hel d agai nst the bottom 40a and upper ends kept
out of contact with the tank Iid 50. The ink tank body 40 further has a
front partition 48 which is disposed bghind the air hole 42 and in front of
the ink supply port 41, the f rout partition 48 having one end joined to
the side wall 40c. The tank lid 50 has on a |lower or inner wall surface 50a
t hereof a pﬂﬁF&FFt?néfxboﬁgbtudrnaPOﬁiageBSSDGﬁnBcprceﬁetm them t he

surface SOadifbe-space Qt HOLLewhi gkefi gindgfi Qsmw EHE bﬁs% éDa the

side wall 40c, the partjtion 48, and the lid 5 he tan

acconmodat e n%he?%? ~tRk.t #8dpBLagK- ﬁ%ﬁb@igeﬁl(“éﬁ 5§°Hﬁbb¥€elayers whi ch

are held |nloomte@tamntheopbsithengavsed7sprvqcan&47ef t he bottom 40a, the
47.0f .the_sid n_ 48, _and_the ridges

vertical ri ggé d ? 8 g g e
51 of the | B4Rty nEPe geﬁtsﬁa 8“50 FV\BEﬁn AR pbF 8%t Tfber 61
and the innemdmireéucéhoarSﬂaxmﬂgt heSinck &i dobOpfandet dobowpate 50b

communi cal e, 4 145 k" ahabe 42 aTuengET S oTETPEE Sublpa G20 ye different

aver age ho S|zes ous ne s a | arger
aver age hol ECTRARERRY mﬁlétbrﬁéééuﬁni@%@eoPri-héeﬁﬁhéFepﬁ?@%%alfk}‘rber 62. Thus

the porous peabes € Mfférl §:sh0§§&aﬁ@eah@owis:8ﬂmm Pesdadde dife made of
a porous materla aV| a smal | er averggp%&o e di rreter t han that of the

porous menbERX 63~ ’E’Hérpﬁ? YT mefro e V\EPC $s¥+tfther fromthe ink
suppl y portcﬂﬁrmaﬂm ebhiRr ofven@gkativer coboeter Ifavhé hptimder he porous

menber u e t 0 CT 2001
12 construc%ée}ﬁé"tﬁég{%'g +?e¥,§a§$§m§ tf%ﬂl+‘b %‘h@(:es \%%Il;ygtr%%t]ieéc al ong the
i nk path, thestiaffectedsinvediotr ohyttmk@mﬁuthmmreqomsmg 4she | arger
aver age hol e r ET#%?‘ o NgYi gl aver age
hol e di arret%ﬁ@ﬁ jh%% %g %ﬁg ?P.En e sl ot 5%528 %Pﬁv 45c€r|?oér ovided in
the raised Sith§ R Wie ALREE Sotewrs of’-'?%n‘é?i%l 4PELI#$%C@ £Re HiR he ink
tank body 46f aflte sPit® ddery msggtuéi QIDW%)&E&M@WMi@ tdige i Nk supply

gui de arm 12d and henc tmee uppl vy,.qu and the
wire guide ’i’é‘t%‘?‘{]ﬁ% ?gf J(F)I"'e}'?\t\%é ’Hg %k%%) d@’éﬁl de 12 and
the wire ambldurgkm)betmeen t he mnre guide 12 and the wire. The above
capillary attract £V, \/fﬂﬁ¥k oW ng

di mensi ons: The gv&e%lapgséé%olﬁg g‘?‘?ﬁ’ér 0 t‘ﬁ&%%zr-rg%és) ¢ns 1]?'1?»)‘1@!4 4 mm The
average hol%® REif%head e Retusehee debribed descmireiandaf of each of
the ink guislee %ﬁ&l@%rﬁ@er@n&ﬁ&:@ﬁn ReL Wi e drfoddnebd Nk gui de

grooves 12b:. 0.1 nm The gaps between the ink supply guide 12 and the wire
gui de 13: FLSHn The gap. between the surface defining the
Figure 1 is an exploded perspective view of a

printer head according to the present invention.

An ink tank 2 is detachably mounted by a holder on
top of a printer head body 1. The ink tank 2 is of a
double construction composed of an ink tank 2b for
containing a black ink and an ink tank 2a which is divided
into three sections for coloured inks. The inks are
impregnated in ink-impregnated members 61, 62 (Figure 2)
or member 60" (Figure S5) 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



. Wre guide hole 13a and the wire: 0.01 aimA construction for renopvably
attaching the ink tank 2 will be described with reference to FigutésOETqﬂmj
3. The printer head body 1 has a head frane 30 including side walls
extending from upper and back portions of the printer head body | and
serving as a hol der support 31. Each of fhe side walls of the hol der
support 31 has a hol der support hole 32, a leaf spring 36 which is defined
by two verti cal reci ses ' 33b-in the hol der

33a, ~I ~ ocr 2~a, .13
support 31 and™hPBASRaGEOK8B(4RLAFLEBNABAS AORS LSS, tANENR gui de sl ot 35.
A hol der 70a kaspenttaehink-impregrasetdemamdes &1Gylsi2ndhidcal wurmi ection
71la, which is t abl eq.ip_a, haol der support, hole 3Z.in the head f
tame 30, and gﬁgéﬁiggthggngpgéjgé??ﬁﬁ ?2§}rﬁhﬁgﬁdfsg@ﬁ&aé@ﬁkﬂé?q|1 a
hol der attachgehdingl the4tipaokr disthd iend pemkicdapcfZk WaspecHide di sposed
closer ta the [ o] t ngd having a cylindrica
proj ection 4gp£§§ggggb?§’€1kﬂgé Fg§gﬁ5eagér§%gfhe respective guide slot 35.
The ink tank Z can Peeretatfecthus aheshowdein7@igume defasFed dhdagiksomin
the foll ow ng NL€§oc 18€a B0 7 I's pPpRr RNehhng 4 i1t own in
Fi gure 3, anda§%e inictanﬁai ?gé?nggﬁfegﬁgn?g %Egeﬁofgeglgggl;gogﬁ%b
direction of 4eREFHPFHIR PeheWynFeferaaceNéllnrormakly Pe Rade éqdivred to

be accuratel ytposi $imgbel inkt benkoAfer i¥92a8868chaBea wabecastic.y be inserted
into the holder 70 Th t he ?older 70-9 i S tu%ned,ln thgddlr ction of
the arrow D to brigﬁP?hﬁg%r%T%E YoPi#8e ohscanf GRe: Wire) g8448f 1the i nk tank
2 into contacjoimtly afommigen oinkhpatkspeoni ¥eeginketahkt 2380i nhiehe head
frame 30, whe | k | L1 ' S e head
frame 30. TheaﬁﬁﬁggJ%gfyééﬁﬁ%aﬁlofsﬁé%aﬁggéi??gge§¥%€Fégc ?%Eaggeggthe arm
12d of the i nkd sRAMITRYUR AN 22 whs cddapbedcforupsar dnyaf fourrRolpmint er
head body |. g®iHdergsidendr rlﬁlrnm%‘efﬁuficétlﬁggpiﬂﬁée7ﬁﬁiﬁéﬂi?sahﬁe arm

2 The som SpRHT ISR TR (SERLOBIE oFe BRRRELTRLY CFOTFRSRRRRLAGI BOr 70
engages and stheafbur heoleafs springs 36 apart- fromeach other. The _
She PEnETLoa e OLEt P Wy ' P Y1 SR | 818061 RS PEERLA BES 34 1N

the wire is located rearwardly of a distal end surface

13c of the wire guide 13, and the length of the wire is

selected such that an ink meniscus formed in a front

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

of the wire.

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 §uide 12" has a central hole 12"£

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 §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 as

described later on. The ink supply guide 12" has on

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

which communicates with the ink guide groove 12"b



,~ ~ ocr zna~ ,~ i whereupon the |eaf springs 36 return to the Yeranpl 1
positions to retain the holder 70a securely in position. At this tine,zp%e
i nk guide slats 45a) 45b, 45c in the bottomor inner wall surf ace 40a of
the ink tank Z are di sposed opposite to the ink guide grooves 12b in the
arm 12d of the ink supply guide 12, thus formng part of the ink path from
the ink tank 2 to the printer head bogly 1. The ink tank 2 can be renoved in
a procedure which is the reverse of the attachnent process described above.
In operation, the distal end of the wire projects through the ink neniscus,
carrifs inkhtbeanan %ﬂﬂeb!§5rﬁiﬁhe€h3ﬁfsﬁbkﬂ0-PaWbF vioe ghmdnélao
transfer t [ e, print PEL. n e 1 [

posi tion, ?ﬁg §i§%§F&@ﬂa Fﬂgréga géefsegtgéafﬁ§;%§l§ﬁ8fe}§§§%§gi§¥8Pvend
surface 13d28a.t hEhereeiguoddy1d swalhagapnbetwessnkBeuwire Apdned in front
of the dis ; ' C LagLY e mbNk il :agh u ssively to
t he distalEg%dsg?l?hgggfr%ﬁgga%ﬁé&ﬁgg?ggbighSrgfggtggagﬁdﬁgégrggﬁed. The
transfer ofini fketwirRegdidealdendThe ink isrguidedafgodt kB 48Kails of an

i nked- Wr eedgi ﬂakhkéuﬁﬁ'Ehénﬁnﬁr €88 grsovesthirbedni ghehenrbovenenti oned
EP- A- 97, 009 ang wll therefore not be déscribed hergflgaggeaggr detail. Any
excessi ve SHRPOY THEARi 12al 2RAGEREPYIR RS WoFe BRIGR &2 gbPIERRS is drawn
under capi Biseylaehdapdrofonndd €heéssisecthdasl typyiiaaped col | ection
grooves 13h ggiggég 4) provided in the front and side surfaces of the wire
gui de 13 aRG°Fg fiined to the ink supply guide 12 w thout snearing the
print paper. TheTheotnkstagk reilhusowrbeidescribedeinidetpibnd surface of
the wire gy ; §th the wire guide hole 13a. As shown in
Figure 4, P%gﬁg%gggggngggagg¥£§%ﬁ?X!ihe out er peripheré of the wire guide

!

13 so as to be ops@ i@k tank Jerov-eachsimkectaRkoddnetB: IRBPEHERIL | on of
the ink suppl ynReehaRi Sodpf46 herudketaské® k- Mprenatedtvemberns referred
to above will pow be described. In order to obta& a, DpLopel é density, it
i s necessaPytB a%%l& BFWdr ??%&%idﬁ%$?¢t9r5f ?ﬁ& €?§b+§ t he di stal
end of thespace. ifhehefinle, tatlke body 40ise &sl o 18allhbbe dlatvera proper
of i nic. wi FHBUE HEred: e bRl Sha OF Benbels W17 58 a8 BOLTL MG
fromthe | hepregmated with ink at a pressure below atmospheric

pressure ranging from 5 to 10 mmHg, so that air

remaining in the porous ink-impregnated members will be

reduced as much as possible to increase the amount of

impregnated ink. The ink tank bedy 40 has a bottom or

inner wall surface 40a provided with a front ink supply

port 41 and a front wall 40b having an air hole 42

defined in a stepped portion thereof. The ink supply

guide 12 has an arm 124 which is inserted in the ink

supply port 41 and which projects from the printer head

body 1. The bottom or inner wall surface 40a of the ink

tank body 40 has a raised or projecting portion 44 in

which there are a plurality of slots 45a, 45b, 4Sc which

communicate with the ink supply port 41. The slots 45a,

45b, 45c are disposed opposite to and communicate with

the ink supply grooves 12b provided in the arm 12d of

the ink supply quide 12. Although not shown, the slots

45a, 45b are joined together to form a single slot which



.In the printer head construction descri bed above, the.ink guide pﬁbh from
the ink tank 2 to a position in the vicinity of the distal end of h@CJ}ﬂmJ
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 Wthout, causing an overflow. An
appropriate quantity of ink can be supdﬂied even when the ink-supply from
the ink supply grooves 12b is reduced due to increased use of ink. The

di mensi ons @f, J : I v s, the hole diameters, of 'the
por ous menbt@a!rmsg 6;6:2;::.}#8%1%(3@&%& ﬁ‘?cg%ﬁ%pssltcﬁes ’ngh,i’ll%%?tﬁ%c ake
sel ect ed soSURPRLY 9EoeyEis 112D aftheadinkonank oty ebsiaksy magaser al ong

the ink patBidEhemagflonee hak iWqg loanql PG 4 r t i i nk path as
descri bed beél,ow._ ,The i ?k IS cor?lsgr?eg' fsr g'r?:nt r.g "H\ﬁl%' tesg'ln ﬂﬁé%ga printing

progr esses, PFHE 2 LEFWO Lt VERLLR Lo Siege sméfoainigih tHAGIIRAT thRe FRRIQMI de
grooves 12bTher ridgesgl7t havienlicordendisOReasy hefa At i HOSoftoa, 45D,

45c, into t ter head hody 1. Since the InK noves transversely across
st?‘ﬁ?,t

pL! :
t he porous ﬁbgpg6§pgert fR PHE gfscamtact withntherd@nkelidhat the
i nk rmve\sN]tli:Jougm‘hehdankotank hieﬁ?eﬁOGEuE&hélﬁ'h'asa%d(%i%dﬁ"‘péﬁﬁic(&jt‘p]'g}On
occurs. egqi nk:Lp the er .62 is _gonsu a _pressur i fference
Cmed at ol y < 3o ot Enee e RPBHES RRRERY, FbepaiuscHamid B it SRS ni | n
t he porous @afnbhe &mkdseppdyt perti 4ler eheefrohneparitieiionavd age hol e
diameters, padihde uagQt i | LS S d im$ oS l\J romthe
por ous marrbngs 61et 8§t§%‘go o%ig&%e%e‘rzﬁézgiﬁ% f’%;&i %’Lagr'r@tel %ﬂaagg pl ace
at this ti mOsPASeORNR2 }eReRoEsinRaRsyaliesyrfacensOac tdesente aor ous
menber 61. fﬂ;mrmuyatoﬁfloﬁ@iﬁ@dﬁhﬂfdrla%égesQobﬁ!Eh”B@agEc@Zft:lEa'de remains
substantlaléy t$‘§ £ ;re i nk which has Deen fed out. Thérefore, as the
printing oper%t ﬂ%%ﬁ%Ses, the ink in the porous nmenber 61 is first
used up, and therThéiespade i or tiel bow oLt ersder d62ihadubgdthp. bbteomnk gui de
mechani sm i h [ y r rgguc he, sane ;adyant age.
If the fl ow‘bo%' :atn igﬁt%{)@%’ |€E€h€£ﬁ1{£g3$hggy gggsgﬂeoﬁ\% g}"ati ons
or the |ikéf Ehgskank hody i 3rceemnodates othereinupbedtive powedsf or war d
until it inenbeérsl 6D, &DrHF Tdrl &g 'Wiéh”&?etﬂélﬁa@hl lary
attraction |s%eﬁa3ﬁe}{~|n t.he ink athﬁhan in the 1nk tank, Since the
capillary StTHeRT 5 qpitacthe irpised Surface 44 ehicthesPaFtemd of the
wire than i49ahecheorvdmuiaxl thikigek 4Rt ithahs Lletdtell! 20c0f thak is

interrupte j i I j,ed from distal end.of .the wire, and hence
the dot de%s?irﬁf}ﬂvai ndt %da%hﬁedé{jé%ﬁrﬁab?‘i %%nfh%n%%t arﬂ%? so that all
i nk on t he tdeRenised sPRAeS O ketweerhcthes mbrgus Imenberi 6k andk

construct i @helasd oA 1D R £Adee 59 d -mﬂbf‘ S jgre
supported qn _the ri d%gs 47, 51 instdhué 4%@%@% y 0.6Th€&?n€$1ﬁ%regnat ed

menbers 61FP85%°0h Sifdedhsy aly hyele A2 ai rThei pprous
conmuni cat eenbersas19f 62hdavie’ diFiferent hvdzagelHlle sizes or

diameters. The porcus 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
61, which is further from the ink supply port 41 has a
greater average hole diameter than that of the porous
member 62.

In the ink guide assembly and the ink tank thus



17 42 Wth the anbient air. Since the ink is inpregnated under a,l\ﬁ
pressure, there is substantially no air |ayer or pocket enclosed BE (HEZWﬂk
in the inkinpregnated nmenbers 61, 62. Therefore, any expansion of the air
in the tank 2 caused by a tenperature rise or by a reduction in atnospheric
pressure is released through the air hohg 42, so that the pressure in the
tank 2 is equalized to atnospheric pressure and does not force the ink out
of the ink tank Z. The ink tank 2 is therefore protected froman ink

outflow due Fenstraetedpsthe t:emamatyre:eBQﬁaiggﬁggfﬁgefgé%%g%g, pgtng LS

capable of s L D0, § S I The 1 nk _tan u

supplying i a§9?%ﬁ'%ﬁea%m&§% #\ggexm‘s%%ﬁér oﬁgaﬁebénd%’%c%ﬂsi-ﬁellicégﬂlacy of the
shapes of thER® FRFEPRNtmenSrACELt havingpahenl srgap Deeeage! Moler med with

hi gh di mensi dtgeta: @OLE@CHorads el i 1%, Sheoi Dl 0k, 2 and the i nk

gui de path can be h;??g¥rf-1d<i nensional [y accl Bl e ink
suppl y capabt1$i3ge 13meked andl thencektguthie ik hgeidecatbty be
assenbl ed astidieyd S e 4SUMOESPL A a4 5 Bl d Qi PALL Se4 Tgfyt y bg

of Use and can

mai nt ai ned fﬁoe{tgq% wear and defornation tor a |ong period
keep their initia ?eeﬁsm A1TEAGR M ohitheankitaniatbady e ect ed

by the ink. ams sieomo itheFiink equlide Rrdavesguie graaed 2P dias fpunt ed
therein an igyg, '%iagr% rif'zr&)er qli’rﬁ% Wi ch serves as an extension of the
i nk-i npregnat éﬂ:fe ers i lr‘ﬁ!f HeT e Cerke FaRsahianvean thhe idnk gui de
menber 12" SHPPIFeAUiidel L2 hadahe adrehauide W EmE@inbd 165 g gure 2.
Figure 5 istaa 4Bl 8 r ctilve Vil of i ta " which myy be
used in the rege%t ?gsg%tﬁl o%% %%‘ S\gk’?gyoguﬁﬁg p‘ﬁkaf’g;lﬁ’tﬁ “ﬁ'ir@taé“# ot her
than a por oi&@enEABePetHeeR; Lhenwisanguide: B3sandn thecwire .~ Thec r ~o~~ | a

enbodi nent showe capEljary attFaetBerOYS ekafOpel abe@ gyt front and
T tf%ggr 'E:an?emﬁi%ggeit’segd?’ posed

rear thickn t he,thi.cker, . fron

adj acent tos?ﬁgiﬁa gsu%%l?og&PViﬁﬁ,dFQQBSﬁﬁPéésed by the tank lid 50 when
the porous menbeFhe€oavesagat hodecddanatert b¢ tRakpbedusiRembler ghore. even
if the porous nenber 60" has uniform hole dianeters, the front port.ion

t hereof, Wiich is adjacent to the ink supply port 41) has a Ol mRy aver age
hol e dianeter, wii% 3¥RC3gecbalandianeteroont nther poressi mehypegr 62t er t owar d
the rear portion, Wiich is renote fromthe ink supply port 4& at_ the tinme

when the porous € 0" Ls placed in the ink tank body 40.L%Hﬂnporous
nmenber 60" is st%%%ﬁ%ftqﬁgﬁl tthe $nk guidetslots pbSaus4Sheessd ayers
of different average hol e dianmeters which~are placed in the 6szﬁﬁﬂ¥ body
40" with the avey JaqHa i aiet e becom n rogressively greater fromthe
front to rear porht%??nlo t#eaﬁénb%ﬁ‘ @PC{E 1%!';%? el2Bhe ~operh, ™R on bf the
porous menber 6Fh€ Fapssihetiveen Hhe dink aapglyt qiiddie porous menbers 61,
62 shown in Figure ,~ Al though ighd QHQ% of ., Figure 1, ,the ink tank
Zis placed abo#ﬁ t he prtinter hea 1?&%{e I'n rgi{agrﬁ(ezl y be qlblcd‘fnbd bel ow
the wires to acHi"8v&2F . een She isWFidassidef indngidihd he i nk gui di ng

process described abowdre muide ele Il i ¢RSGUIARD aDOE.04 By can be
stably supplied hh i 0 the

i,npl & construction froman ink tank
distal end of a Wi ?guggﬁgcﬁ:ﬁ%%l E§‘°§t 519&?"5&’(1%@6&%@% thestifik end of the
wire for ptda¥cnyidlsbeblesmribedopdtthi Mefddiendantid ¥igli¥ed Nk aid | not be
interrupteg.in the ink guide path'and the risk of a supply failure wll be
reduced. The quantity of ink absorbed in the ink guide path is snmaller than
woul d be the casel®i PRIRtREoWe2dr badyedehasi o Weiadh fxamer GUS

including side walls extending from upper and back
portions of the printer head body 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,



> >0 0 ~ Zoos 19 nenber is used to apply ink to the distal end Jof ?Uq: 2001
wire. Therefore, any wasted ink which is not used Eor printing is o

smal | quantity, 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 highky viscous by being dried at a hi gh
tenperature, or if the supply of ink fail's due to its solidification, a
fresh cartridge ink tank can be nounted in place so that fresh ink can

| mredi at el y im:sy@pkhgdnafasbeséhgaalrzl 2?2?% U&ch 'hasferna@aum ngot .hﬁk

d d t t Int b

fIag:Nr gccgpsnﬂégg?%‘g%?l Iﬁ‘ggsnigrnai‘@nﬁeggﬂ-é%sgﬁﬁ § §pﬁ8?‘$ OV?Q%sure and a
staEI e ink dps dmsea:yhl6ta&zgslabbeszteuswaetsed oyl ihdrowadut of the Inlé
tank is prev S, avoi di spear.i esire

lfrjllk spotg mﬁp‘gﬁ%’ﬁ%" [ ?erw?g‘ghpf? nFEEgﬁégg Hgﬁggﬁ]ﬁv\%ﬂ 1&ﬁl&g]c'jprevent ed
from mal f uncsvppdry. hdbhe 32rinitigje heakdt ﬁuhmeaﬂOeagnIiyabe det ached and
ttached f I fifh
oLt ached 101 sdflagebeoh SRS} actLue S0 LAKCRUD podiabomplidhe |
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head conpri safgagenbl& withply Icownkr pedyedef whehraspeokisepphiydeort, the

I nk supply t tai ning i nk absorbing neans fromwhich ink may pass to
the ink supp ‘ﬁ}ﬁpﬁ] wherein the ink supply tank has an air hole therein

whi ch conmmuni cat esThe tinkitank Zitcaredse attashedetbetheemoldrer i@ absor bing

means and a I féﬁ%d I reaepnd s oned dot matrix
printer head t efiéljérﬁ( supp‘JIwe an %/&h%/% P?ﬂ;eaz{lgoﬁe i nner wall surface
at |east one proj &8 i xum&ﬂw@pmeﬁ tanthetBos Helomishaygbr bi ng
means so thatn tAiQndxadTed NidkK IGtQIé'ﬁ&oiaﬁ)@ez'ﬂﬂeln%l'{eéuﬁ@&ecﬁé spaced
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low ' om onDte e b ide SO ad hUnCE Dt Ol ﬁé’ﬁa%‘?;n'g% to
recei ve i nk ims@rtese mrﬁhm&@#m‘i/ﬂm Tlhenilt-he MCERE Herddis havi ng
pores ther it s 8 MUHAEL U lof Skl CAFRow! Bofo LHRERy ¢hd he second
porous membey rojection 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 gquide 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

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 hcles 34 in the leaf springs 3§,



According to afurther aspect the inkabsorbing neans nayconpriseétgoﬁgugzmn
menber whose poresare progressivel yreducedin sizein a direction towards an
ink supply port ofthe inksupplytank; preferably in thedot matrix
printerhead theporousnenber is conpressed inthe vacinity of thesaid

I nksuppl yport. The ink absorbing neans fL&ther may have been i npregnated
with ink at a pressure |ower than atnospheric pressure, Preferably in the
range 5-10 nm Hg. j ~ ~~r 2001 21 According to a still further aspect t he
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pocket encl osd8¥R- t he ink,
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 11, and other details of an inked-wire dot
matrix printing process are described in the above-
mentioned EP-A-97,009 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 13D
(Figure 4) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the
wire guide 13 and communicate with the wire guide hole
13a. 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 at | east one porous nenber (60"; 61, 62) being arranged in t hd 'Ir[kcr?ab
such that only a projecting portion (44), ridges (47, 51 ) or a partitio 1
wal | of at |east one wall (40a, 40b, 40c, 50) contacts the at |east one
porous nenber (60"; 61, '62) so that the remaining portion of the at | east
one wal | (40a, 40b,” 40c, 50) is spaced atls di stance fromthe at |east one
porous nenber (60"; 61, 62) and that an air hole (42) in one of the ink
tank walls comrunicates air in the space with anbient air, the at |east one

porous nenber ¢RE"scddsplogre avi ng pores which progressively reduce in
size, and at | east Qﬂf g‘i’lii’de P o] ection (49?ﬁ bei ng provided on the outside
of a wall of the ink tan%%? g?f'ﬁo? gtReeinkkserRkyi Rreghprismiofinthef t he
printer head bitked wire dot zeatrix 23riRtetNKeddnNke BSrebdi €8ahdh &l ai m 1,

characteri zed yuit hdy t d:éasq:t attraction is successively greater
al ong an ink path. 3. Iﬂrﬁ tan é%%%l ainmed in one of clainms 1 or 2,

characterized in thd? SA4RT o A in taked@dy dot fdsmettyy tie ail urality
of ink-supply felsis@is, @A f | d, k- s sectlio hav. n
i nk-suppl y delj very %&grt, eqab&lzsa%?iddalﬂrﬁ-b‘s%p%%/gsﬁﬂ%&c%ﬂt]eﬂr]%i%@%’yi nk
absor bi ng ment® (E09ISERL #nd f hke iz Chereforertie Wk iquidegnat ed
wi th ink, and rmé.iedlialaksawmldym(‘etiaorb%dﬁf (V?ﬂr?éd korpfirfjiél-feerv%.@i c%_l ors 4.
I nk tank as clo%i g‘ﬁg idns gé onﬁ off thé precedi ng clal ns characteri ed in
that the poroUs member ? ' PRRL O, thg e ifPropen mouatk ofs cl ai ned
in any one of ifke Pibtbourngitharmancleacediseidr el dndrithale 7€ jpRr OUS menber
(60") is conpisesaed B¥ & L ( f .the ink supply tank ' (2..). b.
I nk tank as cl ai ned |Bn chFﬁﬁggfw?(%oﬁl, gg%?aﬁ'é}é‘t gﬁ%gl n that the porous
menber (60") has a fRi ERerPpéRtrEnhAdt kensitouaitipnotieskeibed aBppey port
(41). 7. Ink taskiakcgufdagphehadyoftl +hie iRiesadiNg ¢lai Rgiggtgni zed in
that the gui d@hgrpigf,gign 829% . cgl i?}! rllglgtl ‘Eﬁﬂk ) "EE Enﬁogzgion Je.n
Y he 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 necessarﬁr for printing can be
guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow.
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 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 porous member 62
through the ink guide grooves 12b, or through the ink
Juide 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
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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.

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
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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
equalized to atmospheric pressure and does not force the
ink out of the ink tank 2.

The ink tank 2 is therefore protected from an ink
ocutflow 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
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front portion, which is disposed adjacent to the ink
supply port 41, is compressed by the tank lid 50 when
the porous member 60" is introduced into the tank bedy
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
€0". 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
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
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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 sc that any
unwanted colour mixing can be avoided.



109%&' () - Zf ghhhhhhl r S4# 109& ()-S/ 10% & ()- & 10% & ()-m 10BB 10BB { 1 0

10BB!' nV' , @109BB& ()-y/!'Q , @10% | & ()-y/ | Snnoooooor S4#&10%08&' () - & 0/&' Z@UJ
10kk 10kk 10kk!0 109%kk& ()-S/~ 109 ()-S/!'" 10%g& ()-S/ oqTr &t uvwlJ3r S4#! x°
"109%&' ()-g/!'s "109%0& ()-g9/!'BO "10%&k ()-g/!n "10%j) j& ()-g9/!'n

"109%00C& ()-g/ ! ( "10% O &' ()-g/ vvvvvvi %&{XY?#! Ix” 10%!'& ()-z/ " 1090& ()-z/
109%&' ()-2z/S3109&' ()-&109& ()-Z

According to a further aspect the invention provides a dot
matrix printer head comprising an ink supply tank provided
with an ink supply port, the ink supply tank containing ink
absorbing means from which ink may pass to the ink supply
port wherein the ink supply tank has an air hole therein
which communicates with air in at least one space between the
ink absorbing means and a wall of the ink supply tank.

In the aforementioned dot matrix printer head the ink supply
tank may have at least one inner wall surface at least one
projecting portion only of which contacts the ink absorbing
means so that the remaining portion of the inner wall surface
is spaced from the ink absorbing means. Alternatively, the
ink supply tank may have a plurality of the said inner wall
surfaces each of which has a said projecting portion.

Further, the ink absorbing means may comprise first and
second porous members which are in contact with each other so
that ink may flow from one to the other. Preferably the ink
supply port 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.

According to a further aspect 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; preferably in the dot matrix printer
head the porous member is compressed in the vacinity of the
Said ink supply port.

The ink absorbing means further may have been impregnated
with ink at a pressure lower than atmospheric pressure,
Preferably in the range 5-10 mm Hg.
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of 2 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

1. An ink tank for supplying a proper amount of ink needed
to a dot matrix printer head, wherein the ink tank is
detachably mounted on the printer head body,

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 is impregnated with ink
under subatmospheric pressure and has substantially no
air layer or pocket enclosed by the ink,

the at least one porous member (60”; 61, 62) being
arranged in the ink tank such that only a projecting
Portion (44), ridges (47, 51) or a partition wall of

at least one wall (40a, 40b, 40c, 50) contacts the at
leaét one porous member (60”"; 61, '62) so that the
remaining portion 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,

the at least one porous member (60”; 61, 62) having
pores which progressively reduce in size,

and at least one guide projection (49) being provided on
the outside of a wall of the ink tank for guiding the
ink tank in a head frame of the printer head body.
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Ink tank as claimed in claim 1, characterized in that
the capillary attraction is successively greater along

an ink path.

Ink tank as <claimed in one of <claims 1 or 2,
characterized in that said ink supply tank (2") is
formed with a plurality of ink-supply sections, each
of said ink-supply sections having an ink-supply
delivery port, each said ink-supply sections
containing an ink absorbing member (60"; 61, 62)
formed by said porous member and impregnated with
ink, and said ink-supply sections carrying ink of

different colors

Ink tank as claimed in any one of the preceding claims
characterized in that the porous member (60”) has a

tapered portion.

Ink tank as claimed in any one of the preceding claims
characterized in that the porous member (60”) is
compressed by the top wall (50) of the ink supply tank
(2").

Ink tank as claimed in claims 1 to 4, characterized in
that the porous member (60”) has a thicker portion in
the vicinity of the ink supply port (41).

Ink tank according to any of the preceding claims
characterized in that the guide projection (49) is

cylindrical.



