1 INK TANK The present invention relates to an ink guide assenbly and ink
tank 'for a dot matrix printer head and especially for a wre dot trix
printer head . Such wire dot printer head has wires supplied with irﬁﬁkm&tlﬂﬂﬁ
di stal end faces and novabl e agai nst a sheet of print paper for
transferring ink to the sheet in the formof dots to record sasfkaracter, a
figure, a graphic image or the |ike on the sheet. An ink supply systemfor

a wire dot matrix printer is known in which an ink ribbwm' d, but
ink is supplied froman ink tank to thk distal ends of wf’m’mﬂmﬁ@
transferred fromthe wires directly to a sheet of print paper. e known

I nk gui de mechani sm for such an ink supply systemis disclos&d.tn
US- A-4, 194,846 and conprises a por ol ifeMber capabl e of absorbing ink from

an ink tank, 'the ink guide nmechani smhaving wires contacpy ous
menber. The porous nenber contains fine holes whose sizes ml“ml " ﬂ‘mms
vary in a certain range, with the result that the ink absorbipg.,capability

vari es from porous nenber to porous nenber, and both excessive and
insufficient quantjties of ink are liable to be suppli.ed t.odtgessdxinE;aI
ends of the wires.IPPTeAsDT FPYEREHPD| FRIFEERITRAT tPhERAME F5E5™81 Yt he
di stal- ‘endanef irle tdnleEodi Bf dotwndet yx pnithtdre EadEndEdEpecialdyl i abl e
to vary in di Si t . de d ) ti i ) des of
the w res, GShodqiany ot et b ELREE, el R L e orarar s

i rregul ar. . heRIAIFE 00T s sepPpiégdarbtheink ik SiFHat ®Ech&A<®H in which

ink is S“pplékr?éj ASPABBE dddidank tsheedie o Prant gageroffosi res by neans of a
pPUmp- The ' rans: é%/rfng :.nthzooqge sheet in the form of dots to

record a charécter, a figure, a graphic image or the

like on the sheet.

An ink supply system for a wire dot matrix printer
is known in which an ink ribbon is not used, but ink is
supplied from an ink tank to the distal ends of the,wi;e
and transferred from the wires directly to 2 sheet of
print éaper. Oﬁe known ink guide mechanism for such an
ink supply system is disclosed in US-A-4,194,846 and
comprises 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 dizmeters vary in a certain

) range, with the result that the ink absorbing capability
varies from porous member tc porous member, and both
excessive and insufficient quantities of ink are liable
to be supplied to the distal ends of the wires. The
guantities of ink retained in the vicinity of the distal

. ends of the wires difZfer widely, and the porous member
is lizble to vary in dimensions or to be deformed due to.
ccaction with the sides of the wires. Conseguently, the
ink densities oé the so-formed dots are irregular..
£P-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal

ends of wires by means of a pump. The ink supply



2 mechani sm of EP-n-97,009 has, however, the disadvantage that the
construction of the connection between the punp and a printer head 4 MAR 2006
conplex and results in increased cost. It is necessary to provide a good
seal so as to obtain good punp performance, and a | arge-torque drive
source is required for driving the punp. The ink supply nechanismis
particularly conplex in the case of a jpulti-colour printer head, and such
an ink supply nmechanismis not suitable for use with a small printer

head. It is therefore an object of the present invention to provide a

hi gh- qual i t vtk diisgthlof 1=ed4 204 2 dok ts dehaesenh) ythendisagveankgf or a dot
matrix printer head which has a sinpl construct | I e CaRabl e of
suppl yi ng a &bl eaﬁﬁnsﬁ&%ﬁqrhtog@gcf&fhtqc}m?%#lldnrgq?er%%gﬂ fl?lek 1 ank

and- whi ch i $rldess prdubjeacthatd o ¢ herpifdxuence nsfswihs riohnEmE a2 E8@inges such

as tenperature variations than prior contstruct] ] - £ 546, 835
there is di §€I50'se3tal\ﬁ P& CER> S Tat™A rp‘)a(r?/iqndtseera é-'lfgp(s:soerrap'r inssrianagéa_%@i nk tank;
a wire gui debteéansobdvipngpa geatficiraanatei,clanids aarleagfedt QAR @I 2 i nk  from
the ink tank; and a_printi.ng w.r di | d ti f; whi |18, nount ed
ina hole i ﬁofjﬁgev\f'Ferﬁﬁ?ldg%dnégﬁs,%rtlﬁg%%i rtzlrégt?i dg'rregfr}?sé)hla%n'g&b;l?api | lary
ink path wheehandemunscates itk nliyt ltonpd exaiic g icFOfO% He wire gui de
means and with a_di rti of e Bt Wi as to supply
ink to the T‘SEFérSO?%QBE-S%?‘??%ZYG,&@%&’ ﬁ%\%e&lejfgn {%herl?lr%{k S{Lgpr?kgl%c_ont ai ns

liquid ink macohnésmneis pas sudtablehdozapskl HEfh fk sTFdith PRI he result
that ink fl s liable to vary or to be interrupted if the liquid ink
contains partrcles of dust etc. which clog the capillary ink path.
Furthernore, the wire Guide neans is so constructed that any, al rné"ﬂ:inCthas
been drawn i nt oIthési nkheyeéaprl |k yoBIgchARR odde3 present “inve

provide a high-gquality and highly reliable ink guide assembly
and ink tank for a dot matrix printer head which has a simple
construction, which is capable of supplying 2 stable and
appropriate gquantity of ink from an ink tank and-which is_less,
subjected to the influence of environmental changes such as

temperature variationSthan prior contstructions.

In DE-A-2,546,835 there is disclosed a wire dot
matrix printer head comprising an ink tank; a wire guide
means heaving 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 2 hole in the wire guide
means, the wire guide means having a capillary ink path
which communicztes both with the szid portion of the
wire guide means and with a distal end portion of tlhe
printing wire so as tc supply ink to the latter.

In DE-%-2,546,835, however, the ink tank contains
liguid ink which enters one end of the capillary ink
path, with the result that ink flow is liable to vary or
to be interrupted if the liguid ink contains particles
of dust etc. which clog the cepillary ink path.

Furthermore, the wire guide mezns is so censtructed that

n

)
v

ir which has been drawn into the ink by capillary



force cannot escape therefromprior to reaching the distal end surface of
the wire guide neans, with the result that the air can expand unddd NARE200p
| ow pressure which is present and cause flow problens. Additionally, no
means are provided for preventing excessive ink accunulating on the distal
end surface of the wre guide neans: In EP-A-0,042,293 there is disclosed
a wre dot matrix printer head conprising an ink supply neans; a wre

oxi de neans having a portion which is @ranged to receive ink fromthe ink
supply means and which has a distal end surface; and a printing wire a

distal end portion of which is nounted in 108, i Fe A1y reegui de  nmeans
with a gap flecebsenses, e6iké s rté‘egﬁﬁ*ot@wgsomhavi ng a c!_*z,ig illary ink path

|
whi ch commupi;cakas chat Buwirble tdte tad o iper tgivde ea P athe df’sttq'hltheend surf ace

of the wire guide neans and with the distal,£1d g ticen mfedsvaee printing
Wire so as £@S8dpptBaitnikheoadfe 924 5 rp,%ntinen said hole ¢ ni Gating with

at |east ongpikk igoblreeenen agidomen s tilare @ EaPLeRs di StHit '@ surface of

the wire guide neans into whi.ch J i Doves s vy dedcessi ve i nk on
the distal BRAMSARFacdoPTENdIRY g“;f#&ﬁ’%'t%‘-?g-

nmeans is dra under LIl ary
attraction, ,the-@nateagh onnk heoldienta orengr GoME akd Ry 0‘32% bt ﬁgﬁ%
at nosphere. In this construction, however, there is no provision for

ensuring thaeaPke force of capillary attractjon | ncrcfasesjﬁ' n ddie di rection
fromthe ink SupphyEPeaRs,0d 2,89 dikens ssaldIGflqfT £ &G The result

that there can he vastage gl Jaedubd it saiuh iy sutmly mesanss, cespecial |y
if air is tPayged PAPRE™ Matter. According to the prese ardER on,
therefore thare isider oeRdsd hayint RIS 4L St Y arfu al%i t'a\réel; accor di ng
to independent .cl.ai;ml ¢ Eur ihes Advanifaeousdeatandsiith dafedts of this
i nk tank arEeé:\ﬂl&eentlg?cromt e dependent_claims. 0 9 MR 2006 end
_distal end surface; and a printing wil . .

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 gbi;h communicates bo?h ?lth

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 gIOOV?
any'excessive ink on the distal end surface of the wire
guide means is drawn under capillary attraction, the or
;ach ink collection groove being open to the
atmosphere. In this cecnstruction, however, there is no
Drovi;ion for ensuring that the force of capillary
;ttraction increases in the direction from the ink
supply means to the said distal end surface with the
re;;1; that there can be wastage of ink in the said ink
supply means, especially if air is trapped in the
latter. )

. ; there is
Pccording to the present invention, therefore

: k accordin to
orovided an ink guide assembly and ink Tam d X .
o i r and aspects
independent cleim 1. Further sdvantageous features P

laims.
~f this ink tank are evident from the dependent ¢



- 4 The ink supply tank may have ink absorbing neans which been
inpregnated with ink at a pressure |ower than atnosph pressure. g
Preferably, the pressure at which the ink is inpregnated is in thg JMRJ&MS
to 10 nHg. The ink supply tank preferably nay have an air hole therein
whi ch communi cates with air in at |east one space between the ink
absorbi ng neans and an inner wall surface of the ink supply tank., The ink
absor bi ng neans nmay conprise first and second porous nenbers which are in
contact with each other so that ink may flow fromone to the other.
Moreover, the ink supply tank may have an ink supply por is ..
arranged to recei veThekifk oswphby sesondnapohaus ﬁﬁﬁbépsof é”ﬁlP§F”ﬁo?Bﬁ§h

menber having pores; mbPeLRLPedhoseayaiage di aieiesuréslgreat ehahhanmbhpse
of the second porotgﬁne%b y tepngﬁﬁvgﬁy, t'he i nk absorbi ng means may

conpri se a porliRs Tithber mhose pores are progressively reduced in size in
a direction towards an ink supply port of the ink supply tank The porous
menber is preferabtgfenablpssédelpreheur9|atnwbyC@f“Pﬁe*§§|d i nk supply

port. The he ﬁga rgggpggsgﬁaTﬂélPghﬁgssmtgela fistgl.] end portlon of which

is mounted T ui de es of Wre %U|de neans, gortlon
of the wire gw(k£h¢mﬁm% $mpm§yataahg@nefgrabéﬁ|méY| BVEr GM £RE |nk

absor bi ng n gip atapiekzlsar pnenkppeg h whi ch
conmmuni cat e g f?ﬁ rw##gﬁe sal i%é$%€g%§% a%ig ﬁnré %U|dg Heaps, gg g Wi th

the distal eetFegribonint abropring imrpns rand TAB 81§ absor bl ng means

reduces the, h@;’g:elm swPepiy B9 of dust being carried into the capillary

ink 0 9 NﬁR 2006
The ink absorbing means may ccmprise 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 tank may have an ink supply
port which is arranged to receive ink from the second
porous member, the first porous memter 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 2T PIQQIESSiVElY
reduced in size in a direction towarfés an ink supply
port of the ink supply tank. -

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

The head may comprise a printing wire 2 distzl end
portion of which is mounted in 2 wize guide hole or
holes of a wire guide mezns, a portZcm= Of the wire guide
means being arranged to receive ink Zrc= the ink

absorbing means, and the wire guide —eznS having 2
~p=h with the said

lll

cezpillery ink path which communiczte
portion of the wire guide means and wi:tl the distal end
portion of the printing wire.

The szid ink zbsorbing means =—zZutce€s the chance of

-=e capilliary ink

'

zrticles of dust being carried intc



pat h. Moreover, air which has been d=awn into the ink by capillary force
can escape therefromthrough ink collection groove or grooves, mhilmgﬁ@?ﬂmﬁ
| atter may serve to prevent excessive ink building up on the distal

surface of the wire guide neans. The invention is illustrated, nerely by
way of exanple, in the acconpanying drawings, in which:- Figure 1 is an
expl oded perspective view of a printer head according to the present
invention, Figure 2 is an exploded perspective view, partly cut amay, of
an ink tank and ink supply guide formng part of .the prlgter‘npq

Figure 1: FigupetB.i¥ogesves, etévavhbdRll PereReen GSEFEt itRG° tHe nanne in

whi ch an ink t9851“§an?uﬂb§9e|Baﬂ|§§@ap@ @heheadohodyroﬁgmhelﬁﬁ|nter head

of Figure 1; Figure- i s-an expl oded erspec wiqt » I e
whi ch may forn?%éi?CB$°% %F?%Y%roﬁeﬁaogVthe” ﬁgséh? |%ve%?ig%b Sgutge 5

is an eXplodedt@eﬁﬁ@e@mtvexuégmamé ﬂﬂklhk 1nang wbi oh by Héswegaepdof a
printer head of the present inventio $ gure 6 is a perspective view,
partly broken SWHERCe ?t af'¢ M & &I H1evPBEEFy known to the applicants:
Figure 7 is a schena¢n@ ﬂ%fﬂhﬁibm|iﬂsilaﬁgtfhEeﬂaymeneﬂﬁlbH wRy ©fapped in

the-ink tank of Fi 6 expanded; and ur e i pgnatic view of
a seven- cqum&xiﬁ? iﬁlq Eh?l ?QR%?%&P%{E%%”&H%%t % a“??eg t her eof .
Figures 6 and 7 of tmﬁgmmpﬁnyamgextﬁmmwetsusttave whernRit ank

construction previousl own to appl D n
i nk- |npregnatéﬂ“H% ﬁ%ﬁﬂ;acﬁfileﬁE%F %¢0d§9£§ i ”Pﬁbé%ﬂ?gﬁ fI||S a tank

140. The, ink tank'%nmﬁnaLansnanﬁekapﬂ%ﬁ ﬁFahHeqti%eoY1%V3|HﬁFErYshape
and can suppl edt SULAPI G AP UK Yadkad® faf Subpfy 269646 forming
" part of the printer head of Figure 1;
Figure 3 is a side elevational view illustrating
the manner in which an ink tank is mounted in place in 2
head body of the printer head of Figure 1;
. Tigure 4 is-an exploded persnectlve view of an ink
guide which may form part of a printer head of the

present invention;

Figure 5 is an exploded perspective view of an ink
tank which may form part of 2 printer head of the
present invention;

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

Tigure 7 is a schematic view to illustrate the way
in which zir trepped in the-ink tank of Figure 6 is
expended; &nd

Figure 8 is 2 schematic view of 2 seven-column
printer to illustrate an arrangement of wires thereoi.

l|’

ures 6 and 7 of the accompanying drawings

ig
-~ -
-
[

zan ink tank construction previously known to

]

the epplicznts comprising an ink-impregnated member 160,
e.g. of z porous materizl, which fills a tank 140. The.
ink tenk construction of Figures 6 and 7 is of a simple
shepe and can supply 2 suitzble amount of ink to z



printer head body under appropriate capillary attraction by the

I nk-1 npregnat ed nmenber 160. The nenber 160 can be inpregnated with 9¢@ﬁrﬂﬁ
guantity O ink while preventing unwanted ink outflow froman air %ol {
in the tank 140 and from an ink supply port 141. Wen ink is supplied from
the ink tank 140 of such a construction, the ink in the ink tank 140 which
Is remote fromthe ink supply port is mgved toward the ink supply port
141 under a pressure difference which is devel oped between the ink close to
the ink supply port 141 and the ink renote therefromas capillary
attraction ofg ke eirnkekdpbegpaied ere aberobla aite tROIVIIETY BF GRARED i nk

supply port 141 is increased due tqg ink,caon tiop EawRven,coagapan be
seen in poroudY %érF8F§fm8§eﬁﬁét&ﬁaﬁfﬁ?froﬁgﬁﬁprggﬁagéd ink.is reduced,
i nk-1i npregnat &e impwbgnatadewgeheaaﬂhygsuHpé@FeéYtGfaﬁn*nCPea§ed

resistance to . (L owand L8 Lhesfgchythabul #L8hr Ut adx mollepasizs ipr event
In

smooth i nk f1 8w, ow i's prevented before a Rressure di fference
i s produced higle tenbuthOtandofsomhani ARk FUPR&Yi RRTEarR 140, then the ink

remte from the | nkyfURPLYKPOL sAAL1LEHRERSI BnROShL! @Bnkand Ouods sde
resulting in a shory Ik supp

uration. As shown ichegatbca%lé in Figure
7, the ink taakcofsorecegorntt ehaskpé5k§b§ &PK| B3R¥s18F ¥ Fclr Bped .
therei n. When, Lng. anplag!:heMPRLALUEE1Y §BELOLs Boveal ADSRLAI khepusbsuTe s
| owered in suCh Circunstances, _an afr~layer 143 gonnunlca%k?ﬁ glrectly
e

Wwith the air shppéylgportslékpanded anBIRESHFEcRfLRUCRGE B dir hole

142 as indi cafiedabypalr Qusudedi theUinRPBL ¥EBJt8Nyhe pLakSsupPly phEt

i npregnat ed i nk, ereas a pocket 144 of _conpletely. e LL -]
egganged as i hdilcapedthg %%ﬁ I%FPBﬁstEFEﬁEr?ﬁﬁésn%%é%iéﬁgpng?géﬁg?%% i nk.

Upon arrival of tEeCinRiimbreqoeked dddbat 160 imktseppigipbky ofsbhetne

resulting undesired Ik OULET LYY CAD CRUBEBe8 8udMD200R donsumprion.
However, as can be seen in porous materials, as the
gquantity of impregnated ink is reduced, ink-impregnated
members are generally subjected to an increzsed
resistance to ink flow and to the fact that interrupted
ink paths prevent smocth ink flow. If the ink flow is
prevented before a pressure difference is produced high
enouch to move the ink in the ink tank 140, then'the ink
remote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duration.

As shown schematically in Figure 7, the ink tank

140 freguently has pockets or layers of air trapped
therein. When the ambiert temperature rises or the
atmospheric pressure is lowered in such circumstances,
zn 2ir layer 143 communicating directly with the air
hole 142 is expanded and is discharged out of the air
hole 142 as indicated by arrows A without epplying any
pressure to the impregnated ink, whereas 2 pocket 144 of
completely trepped 2ir is expanded as indicated by the
errows B znd thus moves the surrounding ink. Upon

rivzl of such an air pocket 144 zt the ink supply port

m
H

—

42, the resulting undesired ink cutilow czn cause @



sheet of print paper to be sneared by an ink spot or can allowink to find
Its way into the printer head nechanism wth a resulting nalfunctngymf 05
the latter. In one enbodi nent of the present invention, a printer hea i@
adapted for use in a nulti-colour printer. Mwvenent is 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 coldurs being directed against the
print parer at a prescribed position thereon, to forman ink dot. Desired
characters and figures can thus be produced by _repeating,the gbave..gycle.
In such a col osheemage primnepay@ingoihkssmﬁafaﬁfpgréﬁtl%&l&ﬁ%%,gﬁ gﬁget of

print paper (05 ?%Defnkn@éefi. )iggyu$g §ﬁ§8nggebpranpmknmemdhead in a
di rection norna% o the direction of feed of the print ‘p%ggrlggtgo(nla
one-dot -1|ine mechaeistannitly 2 stevkktingan@2livRe~pPinf*paper may be fed

along by line pitcheﬁnt@er&%@irhme& The geestnuctinvensfica,mal ti-col our
printer is schematically shown 1n Figure S. A printer QQ%%l%q,is novabl e

back and fort loFintee keadcts G2 RFCGNE @F rBfe XD AnfYA 4n&Sr SSf print paper

(or other materjialde1l iodeifbnil 0N sHECLESI ¥El yhat haadnefl iswehpRtch in
the direction~of an arrow Y. An array of wre £°§iékog§tﬁz’a73drz4’ 75 on

the printer heREETRERA%RE alOWEE o (RFYRt PF rnclrned at an angle 9
with respect tofhesshiiidGo H IR petdd whe ecpdobrSoRS1iP8i ng spaced

cyan i, ang e (e Rl et € FSCAERREE AR T ons 72
73, 74 and 75,pos BsimcttMealesn. o efdmctanolnkirddtragee pirAL] ﬁgagﬁgge;.‘p om
of anot her oIt TS SR GPORR % OFTRLYEre T T2 Colour L a0e.pri nters.
are generally &y@MARIZOGch 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
record images.
| The construction of a multi-colour printer is
schematically shown in Figure 8. A printer head 70 is
moveble back and forth in the directions of an arrow X,
and a sheet of print paper (or other material) 71 is fed
alcng successively at a one line pitch in the direction
of an arrow Y. An array of wire positions 72, 73, 74,
75 »n the printer head 70 extends along a straight line
inclined at a2n angle 8 with respect to the scanning
dirsctions X, the wire positions being spaced in the
direction ¥ at 2 pitch of L sin 6. Yellow-ink, magenta-
ink, cyen-ink, and black-ink wires (not shown) are
loczted 2t the positiocns 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 tep of a2 dot of another colour for mixed colour
formetion, multi-colour image printers are generally



| iable to suffer fromunwanted col our m xi ng because the ink of the former
colour is applied to the wire <carrying the ink of the latter coloumﬂpMRﬂmﬁ
the printer construction of Figure 8, yellowink, which is the ink nost
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 éhe yel l ow i nk, thus avoiding the
m xture of the yellowink with the inks of the other colours. The present
invention is concerned primarily with a printer head, and no further

detail ed description of the overall printe ONst ¥ Ui ocWobkatbberefeore,
be given. Fi gur?Rl§ st%ns‘érpefrod‘erao”be"l'rg”pa&ﬁ%egw ew of a gp,ri nter head

according to tiix pesen fowent icarlovin inmkepmhied 13 et atkBbly nounted by
a hol der on tog of. a Orﬂentfnrk hoeﬁgnr%o%a%egh&i&_t ankn 2ché ptinteroubl e

construction an 1'hk or containing a bl ac}I1< i nk_and an
ink tank 2a whisHsdimuatiiomerf Figure Hregelblad omk f S XoP otf etPF nk® The
inks are inpregnated in ink-j egnat TRIDEls Gl ShdFigleu?y, v
menber 60" (Fi"gc%rnce %)*éo%éadqéélr %sl mat eri al coﬁc{ ained in the ink tank 2.
For each ink, finestpranmlerechdar thedprimtaanel 50 5 R Horidh B i nk
supply guide 12 . (Fi gurg 2) i s Ui e KRy epphidedi td emelst ireadi ng
to the respectJTn\;((es io%ﬁ-t?]rferz)roetgﬁe\gt:re%l%nber 61, G_Zlﬁd'é Wi re .-ngleéietg%
(Figure 4) havinghe Wire qardyind ¢he3xyesldov givdi it HhE 9P o di'stal end

portion of a raspeGld W RiHeNkield oW Hek( Ratershown)inkserc theTheterre thus
as shown in Figure 1 four 1nk tanks and associated wires etc, but in order

to sinmplify tis@log&Seription bel ow, reference will normal |y be nmade only O
9 MAR 2006 5 The present invention is concerned primarily with

a printer head, and no further detailed description of
the overall printer construction will therefore be
given.

| Figuré 1 is an exploded perspective view of 2
printér headxaccbrding 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 5) of a porous material contained
in the ink tank 2. .

Tor each ink, the priﬂfer head body 1 has in its
front portién an ink supply guide 12 (Figure 2) having
ink.guide grooves 12b with ends leading to the
respective ink-impregnated member 61, 62 and a wire
guide 13 (Figure 4) having a wire guide hole 13a for
guiding the tip or distal end portion of a2 respective

rinting wire (not shown) therein.

QU [¥

There are thus as shown in Figure 1 four ink tanks
and associated wires etc, but in order to simplify the

cescription below, reference will normally be magce only



to a single ink tank and its associates wire etc. The ink supply guide 12
and the wire guide 13 fromjointly forman ink path pthe ink taM<:@§BN%H§
distal end portion of the wire. The printer head shown in Figures T b
is adapted for use in a four-colour printer plotter or in a four-col our
image printer, and four wires are enployed respectively corresponding to
the four colours. In a standby position, the distal end portion of ..he
wire is located rewardly of a distal end surface i3 ¢ of the wire guide
13, and the length of the wire is selected such that, aqrinktqeniscus
formed in a frept, penrglenipk thekwend guisdessREFE&TESavcaVel’s The distal
end of the wire. An_jnk i de_assenhl i ghdcempr bsee gmiidek 13supply

gui de 12" and the Wi F egaﬁge‘ig?iiﬁgﬁkég %gescribe in %réat rg%%ajl W th
reference to Figupely4fofheahnknsuppky §ardetPs" *Rds“57Ce tF;@IhQ e 12"f
for guiding the distal_end portjop:o hgiwel erhéherinmker degd yhgyRde 12"
al so has an axgéFtF keﬁgiaggb}%gvg* &Ekb ﬁeading to the i nk-imragnat ed
menber 62. Theihnkigyoesdelgandve 12" bdnRsed WPdt HS&nd"a®dépth selec%ed such
that ink will be.stabl i Lom kRarklBklbarkidage paesdEirbedlFat er
on. The ink suBﬁF?“ﬁﬁiééggggihgg én a front surfgce 1g"gsg%ghgg% acCi recul ar
groove 12"a whboh ebresnaretespipYrdt RBSPERTJIFAE §PooVE? 5t hrough an
i nner portion éF%tF Q?“@%lo pe wire guide 13 has a proxinmal end 13d

t hereof pl aced e crrcular groove  12"a.  There L$ Y 58 r21%n cgap
bet ween the wire andInha p@&m@hﬁrﬂPséEFPﬁcetBEflﬁfﬁa‘t%ghwfre gui de hol e

13a in the wy e9H£9§ }%-lJ@§tEBkré§rGdeeg bfom thetkak engaskIZ2Chr ough
2

the ink gui de groove In the ink_ _supply.guiq n ardehrough the wire
guide 13 to thEBCdbétéheéHHI%OGFFéﬁ BF'tﬁgdngg G%Bé?hcapillary 0.9 MAR
2006 10 - 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
de;c:ibed in greater detail with reference to Figure 4.

.The ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The
ink supply guide 12" also has an axiazl ink guide gr?ove
12"b leading to the ink-impregnated member 62. The ink

guide groove 12"b has a width 2nd a depth selected such

that ink will be stably supplied from the ink tank 2 es
described lzter on. The ink supply guide 12" has on

a2 front surface 12"e thereof 2 circular groove 12"2

the ink guide groove 12"b

The wire guide 13

which communicztes with
+hrouch 2n inner portion (not shown).

i7 ! i i in © ircular groove
has 2 proximal end 13d +hereof placed in the C g

1 Y] ~ o 1 1 . . -

the peripheral surface defining the wire
from the ink

in the wire guide 13. The ink is guided
- e s . -
+ank 2 throvgh the ink gulde groove 12"b in the 1nx

] he wi s to the
supply quide 12" and through the wire cuziaé 13 to
1 end portion of the wire under cepillary

diste



attraction. The ink tank 2 will now be described i. detail with reference
to Figure 2.. The ink tank 2, or each ink tank 2a, 2b, conprises apn._ink
tank body 40, two stacked ink-inpregnated nembers 61, 62 of a poroﬁgPMRZMﬁ
mat eri al which are disposed in the space in the ink tank body 40 so as to
fill the latter, and a lid 50. The ink-inpregnated nenbers 61, 62 are
inpregnated with ink at a pressure bel ow at nospheric pressure ranging from
5to 10 mMg, so that air renmmining in fﬁe por ous i nk-inpregnated nenbers
will be reduced as nuch as possible to increase the anmount of i npregnated
ink.- The ink tank body 40 has a bottomor inner wall surface 40a provided
with a front 2RkZ36ppPY- port 41 and a front wall 40g aving an;3ir hole 42
defined in a steppednhposhkopahkereolll Thevi AR S8PHFyY egurde f% Ras an arm
12d which is inserteg in the_ink. SPQpEV port 41 and which projects from
the printer heald BBEGIERCThECHDHEE0M of “i nner wall  surfa 403 af ;the ink
tank body 40 has a tpkseskotapkoRecorngapbr nREntank; a'mﬁgbh t e;ﬁ are a
plurality of slots 45a, 45b, 4 ich_ vl . The;gkotapébanacednmmpeate Wi th
the ink suppl§Ppsik Eaa§bg°ﬂ%c§§r2@ ?s%gégé;g Sggit Ttogan% Gy cat e
with the inkgsuppbyo@r aopesodgbmprevidédvhac hérﬁrﬁffﬁgsg %heélnk supply
gui de 12. Al though not _shown S 580 48btar ¢ijldi nde tl8§E&ERer to
forma singIeSEFgF whi ER® f%ﬁe#%§¥ hﬁ?i ?ge sl.ot 45c _ uiQesshhgrgnk into
the ink suppiMdgaobyds502bTh@henknkmPARRTBSE] 26 Fsg Ri< 8 Side wall 40c
having on its,inner uall égEfnaEHkaatphuF@bstsm:ef bedowi e&MOSPEGESCAT whi ch
proj ect t her etPBAT IPTHE 1| ges 47 have 1 ower ends heLﬁa gaijpst the bottom
40a and upperpeedsukeptaogﬁﬁﬁffé@ﬁtéc?omﬂﬁﬁmFﬁg't5ﬁk |g 50. Thﬁ gnk t ank
body 40 further has;g fBgnghgagbkbhgninn8im@tebnhsedi@p@@@&sbéﬂﬂ d°Ehe air
hole 42 and i h°FFont 8 & MAR 1006 . . the amount of
. reduced as much 2s possible to increase
impregnated ink. The ink tank body 40 has 2 bottom or

inner wall surface 40a provided with 2 front ink supply
port 41 and a front wall 40b having an air hole 42
.éefined iﬁ a“éfepped portion thereof. The ink sup?ly
guide 12 has an arm 124 which is inserted in the ink
supply port 41 and which projects from the printer heéd
body 1. The bottom OT inner wall surface 40a of the ink

tank body 40 has a raised or projecting portion 44 in .
45b, 45c which

The slots 452,

which there are a plurality of slots 452,

3 - A
communicate with the ink supply port 41. -
45b, 45c are disposed opposite to and communicate with
the arm 12d of

the ink supply grooves 12b provided in
' | . shown, the slots

the ink supply guide 12. Although not .
45a, 45b are joined together to form 2 single slot fhlch
+ocerher with the slot 45c guides the ink into the ink
su;ply grooves 12b. The ink tznk bcévy 40 also has &
cicde wall 40c having on its inner wall suriace 2
urality of verticeal ridges 47 which project therefrom.
e ridges 47 have lower encs held against the bottom B
Oa anddunser ends kept out of contact with the tank 1id
0 ;;k tank body 40 further hzs 2 front partition
s

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



1 1the front partition. 48 of the ink supply port 41, having one end
joined to the side wall 40c. The tank lid 50 has on a |lower or inner wall

surface 50a thereof a plurality of |ongitudinal ridges 51 which proﬂ%¢MR2Mﬁ
from the surface 50a. The space or hollow interior defined by the bottom
40a, the side wall 40c, the partition 48, and the lid 50 of the tank body
50 accommodates therein the two porous nenbers 61, 62 as double |ayers
which are held in contact with only the raised surface 44 of the bottom
40a, the vertical ridges 47 of the side wall 40c, the partitign 48, and
the ridges 51 g{ the [he 50ppThusort her g ilse af 5pRAEePSHb-bePlleen the porous
menber 61 and “the inner maél.surégceoSQQEO;ia@euspDKAOtd 50e saakthis
space 50b commuay €28 e¥"%i TRt AR ATT hole 42. The Porou§8angHQ§@556;, .52

or ous

have differents@uesfgen . a hbbeesi aesimrer dvakbt B 52 The menber 61,
whi ch has a larger . average,h j ef; adSs Ph acegion popJertt REBt her
por ous nenber T2y B b%géﬁgg%gﬂ%%r 62émhich is closer to the ink
supply port 41,n4 sspfleceof S@aporous material having a smaller average hole

di aneter than that of the_ porous r; Sder Wi | €e hree dobyus heeABEFCR 61,
which is further frd%??h%p?ﬁi sgp% yﬂggr% 4irpas,a ?%eaggg yer age swle
di ameter than jfial ofethidpovabd 4@enbehe @2THHEEAR Thk GuUrde assenbly and

the ink tank thus _constru , s b Nec CaRhdd af ys at hépetn onbestyacPEESY Vel y
greater al ong ??m#?%kt%%%h§£$ﬂa%§ i% successiveléhf£9g1hgﬁg g@r ous nemnber
61 havi ng the fhafigers avkr age a9 éoublanrkR¥PIT o7 th porous menber 62 having

the smaller average, hol g, dparpt he apdisdnserface hedi ok §BPAEOSFBEs 454,
45b, 45c provid¥YTh the raised sutface 44 Pftﬁgesi Ot L9 0% okcnnehe wal |
surface 40a of40&e thk YeRkiEdiyTH ge%nt’ sB t 6 The 1 nk Guide gr.gQyes 12b

provided in the jfk son 48, and the ridges 51 of the 1id 30
;here is a space 50b between the porous member 61 and.
the inner wall surface 502 of the tank 1id 50, and thls
space 50b cemmunicates with the air hole 42.' The porous
ﬁembers 61, -62 have different average hole sizes OF
diameters. The porous member 61, which has 2 larger
average hole diameter, is placed on.top of the'oth?r
porous member 62. Thus the porous member 62 which is
;loser to the ink supply port 41, is made of a porous
material having a smaller averIzage hole diameter th?n
that oi the ﬁorous member 61, wnile the porous member
61, which is further from the ink supply port 41 has a
greater average hole dizmeter than that of the porous
memter 62. |
" 1n the ink guide essembly 2nd the ink tank thus

constructed, the czpillary attracticn is successively
_greater zlong the ink path, that'is, successively Irom
+he porous member 61 having the larger zverage hole
diam;te: to the porous member 62 having the smaller

verzge hole diameter and thence to the ink guide .slots

ided in t zised surf 4 of the
5b, 45c proviged in +he rzised surface 4 t

NSV

z
L5z,

3 £ ot ' iy 40
inner wall surface 402 oI +he ink tank body

(o]

-
-

ottom . o
and so to the ink cguide GIOOVES 12b provided in the 3

t

o

p—
L s



a 0 9 MAR 2006 12 supply guide arm 12d and hence to gaps between the ink
supply guide 12 and the wire guide 13, and finally to the gap bet%mtmﬁﬁ
i nk supply guide 12 and the wire and the gap between the wi re guide and
the wire. The above capillary attraction setting can be achi eved by
providing the foll ow ng di mensions: The average hol e di aneter of the porous
menber 61: 0.4 mm The average hol e diane&er of the porous nenber 62: The
wi dth of each of the ink guide 0.3 nm slots 45a, 45b, 45c: The w dth of

t he i nk guide grooves 12b: The as between the ink supply guidg 0512 mm
0.1 mnmm 12 and the wire guide 13;_0.1 pobetweenwthe Shef agé
defining the mFPéPédiﬂégﬁSIérT3ézgn5n$E%e&P§e?§070% MV 4A GQQ?gpuebion for
renovabl y attaghb@gytbeiﬁﬂklztanﬁ Phei wirBegdeStr i edaﬁgéﬁ‘ge erggcgﬂéo
Figures 1 and 3, "The ptinter h y uwheaditrand 80ei WeFfd si de
wal | s extendinéhFrSﬁpubﬁéfeﬁﬁdgﬁgcEggp%%??gzsg f the REiPﬁ?E-“?B@ body 1
and serving astae habdeetseppothe3dir€aghief the2BPdE Ve g_of tha hol der
support 31 has hol der_. or 3 et eahg36anhbehar816¥FPN by two
verti cal reces§§§V§3§?plzgggﬁgggggg?ﬁ'%%egholde?_support 31 and which has a
hol der attachpgbiziBahe B84e &ndlaviyngdéi®eBELSBS A hol der 70a hasa?n each

of its opposite si dgs a,cubLpdrigak apimkeetiof t BgapowhlehmEBPESt 8t Abl v
nmounted in a hol der 0.4 mm.
The average hole diameter of the porous member 62;
0.3 mm.

The width of each of the ink guide slots 452, 45b, 45c:

0.12 mm.
The width of the ink guide grooves 12b: 0.1 mm
The gaps between the ink supply guide
12 and the wire guide 13: 0.1 mm

The éép sefweén the surface defining the
wire guide hole 132 and the wire: 0.01 nm
A construction for removably attaching the ink

tank 2 will be described with reference to rigures 1 and

3. : _
The printer head body 1 has a head frame 30
including side walls extending from upper ané back
portions of the printer head body 1 and serving as a
holder cupport 31. Eech of the side walls of the .
holder support 31 has 2 holder support hole 32, 2 lE?I
spring 36 which is defined by two vertical recesses 332,
3;b in the holder support 31 and which has a holder

ui lder 702
attachment hole 34, and 2 guide slot 35. A ho

i i 1d lindrical
has on each of its opposite sides & cylis

i 7 hich i t bl unted in a holder
projection 7la, which is rotatably mo

support hole 22 in the head frzme 30, and a |
N . - > Y a
sepisphericazl projection 722, which is engageable 1n X
ist T : ' ,
holder attachment hole 34. rach of the ink tanks 22,

3 to ¢ i lder
isocsed clicser to the respective holad

e o
v
wn
v
0
3.
8]
®
0o
b
n
'



support hole 32 in the head frame 30, and a sem spherical projection 72a,
whi ch is engageable in a holder attachnent hole 34. Each of the imyg%%mmg
2a, 2b has a side disposed closer to the respective holder 0 9 MAR 6 13
support 31 and having a cylindrical projection 49 engageable with a | ower
edge of the respective guide slot 35. The ink tank 2 can be attached to
the hol der 70a and detached therefron1ag the foll owi ng manner. The hol der
70a is supported in the position shown “in Figure 3, and the ink tank 2 is
inserted into the holder 70a in the directino of the arrow C. At this
time, the ink tank 2 is not required to be accurately positioned in the

hol der 70a and hence can easily be inserted.into the bpldgrsgOa. Then, the
hol der 70-aisppHQHqu%fiQ?QFR?Q%WQHﬁiQ%#%ﬁg% %Q%r?ﬁﬁﬁ% to bring, the

proj ection 49enc§1{139%%®1eofuitme Sildes ofedde ohkhankeSOeRESVE cHMITL with an
edge of the respective guide slot 35 in the head frame 30, whereupon the
ink tank 2 islgﬁsﬁéroned wWth respect to the head frame 30._ The jnk supply
port 41 is now posifHeorietk a@mie loan aiovat tamhed nﬁqzl'eh%fh@%%er-im} suppl y
gui de 12 which projects, upwardl y fraomthe i y gy 1. Conti nued
turni ng nove@e G@ftjatc‘li’@a&l%(fée%f\éé“ G e tiﬁéellrga‘r?{rﬂél]gﬁxg,pn age in the ink
support port 41 anchke holdzar 7@t i cudpoitad tighkhe PRt %ﬁ‘ﬁ’é‘?’i cal

projection 72a qQn _each_si of, ,t he t ol ders H0as e ERORSt ANches pr eads.
the |eaf spritfigs 385 Wtqﬁpb§9%acxﬂ§t er. The seﬁhﬁgherical r0j ecti ons

72a finally pedage 7i0R time taet démetinieh B 3FIFE G eftt SPrihgs 36,

wher eupon th 4%%gft&grhg&st%gkrgtw@1ﬂd{tﬂytuﬂﬁgd(ﬁﬂ bepasidimate Yo retain
the hol der 70a”sécurely in position. At this tine the%' .lg}Jirgi: slots
45a, 45b, 45poisitikoedhént sheoholefsr WER 13T HERF £G4 S Lt tank 2

are . inserted into the holder 70a. Then, the holder 70-a is
trurned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2 into
;ontact with an edge of the respective guide slot 35 in the
head frame 30, whereupon the ink tank 2 is positioned
with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 12d of the 'ink supply cuide 12 which
projects upwardly from the printer head body 1.
Continued turning movement of the holder 70a causes the
arm 124 to engage in ﬁhe ink support port 41 and be
inserted into the ink tank 2. The semisphericzal
projeﬁtion 72a on each side of the tank holder 702
engzges znd spreads the leaf springs 36 apart from each
ot;e;. The semisphericazl projecticns 722 finzlly engage
in the attzchment holes 34 in the leaf springs 36,
whereupon the leaf springs 36 return to the vertical
DOSiti;nS to retain the holder 70z securely in position.
;t this time, the ink guide slots 4532, 45b, 45c in the
bottem or inner wall surfzce 40a of the ink tank 2 are
dispcsed op?csite to the ink guide grooves 12b in the
2rm 128 of the ink supply guide 12, thus forming parx
of the ink peth from the ink tank 2 to the printer head

I L] « - - 4
bedy 1. The ink tenk 2 can bte removed in 2 procedure

- -



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 fromthe ink(ﬁjqagk%ﬁ]ggo
the printer head coy 1. The ink tank 2 can be renoved in a procedur

MAR 2006 14 wM ch is the reverse of the attachnent process described pope
In operation, the distal end of the wire projects through the ink

meni scus, carries ink thereon, and hits a sheet of print paper (not shown)
to transfer the ink to the print paper. Wien the wire is in a standby
position, the distal end thereof is |locatddd inwardly of the distal end
surface 13c of the wire guide 13 so that an ink neniscus is formed in
front of the distal end of the wire. Accordingly, Jnk I t fcdresk bed
successi vel y tg\icmhesdirs“tealreemt%f ofh& D raétéscg‘!'t‘ ‘Ia‘t‘téecfsel?gs projected and
retracted. Thé’mrwgnsfer of ink to the distal end of the wire 11, and ot her
details of anai d-wire dot matrix printin o¢, res e s n the
above- nentioned EPIA DeORS g kel SiR&eef %l"(%r noofs‘{)he&a elgf?ﬁ)?efgﬁere in
greater ‘detail. Any exGessine ridHssenst headirstal erid thetere BRE d** he

wire gui de 13tihg°dPawn under capillary attraction i s seectrional |y
V- shaped col | gcisher tgodords DE3P2PEF ééPé’f E)bob'lnc?viq.'aoedﬂltagjstcfhe front and side

surfaces of hetyﬁr%:&%itd%aﬂp%ﬁn@hba raleUbded tic tite 3 rECARRY y  gui de 12
o

wi t hout snear itieg print “paper.. Th ooves .13 ddusiv@iaded 'in
the distal end sutfase dhe KdSHHlED 3%§ﬁ568§m"r‘tjlsnibl£{agcw th the Vi:’r% gui de
hole wre 13a. Ag;shawn ena Riutfae ed 1 3thefgtdey edl IEdend t3P° t1HE " out er
peri phery of thE Wire gui de 13 sq asego;‘p)e,f%%r{_ tx dre @atgmspherde . oiThe

ﬁ228a£g?gr?Lditz1gg;:§@ﬁ§2Ej:§ii§§%WEga ggeaggggﬁtaMgé%é¥§s¥G§f§>%&”|nter
the distal end of the wire as the latter iS‘pIOJEC;Ed

and retracted. The transfer of ink to the dlftal 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
gescribed here in greater deta2il. -
Any excessive ink on the distal end suriface ?3c of
the wire guide 13 1is drawn under capillary attraction
into cross-sectionally Vv-shaped collection grooves lib
(Figure 4) provided in the front and side surfaces O:I
+he wire guide 13 and is returned to the ink supply
cuide 12 without smearing the print paper. The grooves
;Bb are thus provided in the Gistal end surfzce of the
wire guide 13 and communicate with the wire guide holé
132, As shown in Figure 4, the grooves 13b extend to tne

i 3 id be open to
outer periphery of the wire gulce 13 so as to J¢

+he atmosphere.

rt

N c e
The cperation of the ink supply mecnanism of the

inked wire dot matrix printer nezd referred to above
will now be described. |

1n order to cbtein a proper gdot density, it 1s
necessary to apply en approprizte guantity of ink sta?%y
+o the distzl end cf the wire. Therefore, the wire gl'nce
hole 13z should have 2 proper dimension in the vicinity



wi |l now be described. in order to obtain a proper dot density, it ii
necessary to apply an appropriate quantity of ink stably to the di AR 4008
of the wire. Therefore, the wire Guide hole 13a should have a proper
dimension in the vicinity 0 9 MAR 2006 15 of the distal end of the wire and
a proper anount of ink, without either an excess or a shortage of ink,
shoul d be supplied fromthe ink tank 2. Imgfhe printer head construction
descri bed above, the ink guide path fromthe ink tank 2 to a position in
the vicinity of the distal end of the wire, "is conposed of ..slots,
grooves, and gaps,.Bycsekettenda o4i kakl & iGieMRns enprebetrhensiudtthoof t he
sl ots, grooves, ang _gaps, the amount of ink neces§9ryaf%roprhnhgng can be
gui ded to the dnkiarieRaubfethBeni PB GAG&S Safifr Spriate 29&afr| rary
attraction withgyti1eapei Bgpphiedetibaws han iappremid &t.e quantity of ink can
be supplied even when the 1 nk _supp f.rom the ink supply.g Veg b is
reduced due to increé@eﬁgﬁsger%FEk¥¥? e SEPRE §F6ﬁ§%o§8f%é‘%%% supply
grooves and gapge ikkeghode phanetecs ahet hekparaoks 2neober po6iti®2, 2and t he
wi dt hs of the slots 45a, 45b, 45c are_sel ected sq,th t he.capill.aky
attraction is ph%ng%%?%%YyOBrBgFe$15F8§geth3fi%f%pgﬁﬁ?’T grg?org,eink
will not be inéﬁrglgﬁgxigrbov@e,imkdpgapsasBgesedbbedngesuﬁmabﬁé ink is
consunmed fromthe ink tank.2 as' .prim g S, ol Lowgpfgrom the
por ous nmenber @ﬁ@eQ?ﬂQﬁﬁﬂP§k&p?nﬁlgébggggrgégeégﬁgg/ %%Bgﬁéoﬁghnthe i nk
gui de grooves égﬁgﬁumhéfﬁmaﬂmﬁsoﬂ529k45698&56IYiﬁDG préntprgnEaP Read body
1. Since the inkK. noyes transye YendCL@SEnbhe i Per OHS. FEAbSFof2idtet hi's
tinme, the dist%ﬁ&ﬂFéQ?ﬁu{%gkg%%§§%D$%s tﬁrough %he porousgggnbgr 62 is
smal | and no daddllemy ratgitasst bew d5thGRENCRHRIPE eReCYBFDHLSY nember 62 is
consuned, a pressuregdiffrancetdm@dintety 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 irom the ink tank 2 as’

rinting progresses, ink flows from the porcus. member 62

‘o

through the ink guide grooves 12b, or through the ink
uide grooves 12b and the slots 45a, 45b, 45c, into the

q

printer head body 1. Since the ink moves transversely
across the porous memper 62 a2t this time, the distance
that the ink moves through the porous member 62 is small
znd no ink interruption occurs. When ink in the porous
member 62 it consumed, 2 pressure difference immediately
occurs between the ink in the porous member 61 and the
ink in the porous member 62 due to the difiference
betveen their averzoue hole dizmeters, and the same
guentity of ink a2s is consumed is supplied from the

pcrovs member €1 to the porous member €2. No ink



occurs between the ink in the porous nenber 61 and the ink in the porous
menber 62 due to the difference between their average hol e di amet drisMARali06
the sane quantity of ink as is consuned is supplied fromthe porous
menber 61 to the porous nmenber 62. No ink 0 9 MAR 2006 16 interruption
takes place at this tine since the ink noves transversely in and across

t he porous nenber 61. The anount of ink retained in the porous nenber 62
thus remains substantially the sane as ik which has been fed out.
Therefore, as the printing operation progresses, the ink in the porous
menber 61 is first used up, and then the ink in the porous nenber 62 is

used u The in ui de nech smin the_pr r .head erates to
producg the sa tgﬁvbﬁté@% €?¥efh89FF8m/9 kHSg 5 %% sqg&%hﬁ?%d*?% the ink

path by reasom®ées vi bansvenseby nheahdkecrasﬁa§§eoP°F@@5wW@@ﬁeﬁa§1been S0
nterrupted i S pved (orvBE LRt ELcLinla LRI BRE b rusPhRRedi:g 2RSSO | K

since the capl %fy attrac greater in thé in path than |n the ink
tank. Since tkmEmaEmﬁI$umytamtlablYohh¢sseméaﬁér1Pﬁ Fhécﬁléﬁﬁlpﬁeﬂf Ehe

di stal end of t h o] pathak-Bswhkch the
flow of ink i <Y ter %ng % Eh? ﬁf%@??ﬁ%tgbgr?gﬁsph rg?stgl éd of the

wire, and hemxhetin&(tn thﬂmmmyouwImemkﬁrbélréﬁdé#éétuﬁ§€§bPEle9€
monentarily, ﬁﬁj é“i nky ofn & %f%ééaﬁeﬁﬁérotzthg uWeBeugan be used up.

in the ink ta ruc |on descri bed above nk-i nmpr d.nenbers

61, 62 are supportedﬂum ifle gyidgemeaaniami A0t hej RE2 Péng ggﬂg ﬁ@ayThe

i nk- i npregnat ed rs-. frofidc @l €néd hﬁﬁé%@v&ﬂtégunded byeatlbayef of air

- whi ch communi ¢at es y way of the air hole m% g t he ang ? pt air. Since
the ink is inpmdgrid dtemarptes | v Bh %s%%*epa? € T&2z8bstantially no air

| ayer or packet; 8ndqsesd &y the iilke | na tieess nkE ink which has been SO
interrupted is moved forward until it is joined to 2
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
distzl 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, an§ hence
+he dot density will not be rendered unstable even
momentarily, so that 211 ink on the distal end of the
wire can be used up.

In the ink tank construction cescribed above, the
ink-impregnated members 61, 62 are supported on the
ridces 47, 51 in the ink tank body 40. The ink-
impregnated members 61, 62 zre therefore surrounded by a
layer of air which communicates by way of the air hole
42 with the ambient air. Since the ink is impregnated
under = low pressure, there is substantially no air
layer or pocket enclcsed by the ink in the ink-
impregnated members €1, 62. Thereiore, &ny expansion of
the air in the tznk 2 caused by a temperature rise.or by
=z reduction in atmospheric pressure is released through
the zir hole 42, so that the pressure in the tank 2 is

ecuzlized to aumosoher c pressure and does not force the



i npregnated menbers 61, 62. Therefore, any expansion of the air in the
tank 2 caused by a tenperature rise or by a reduction in atnospherjc
pressure is released through the air hole 42, so that the pressu$§ AR 0Bk
tank 2 is ecualized to atnospheric pressure and does not force the 0 9 MAR
2006 17 ink out of the ink tank 2. The ink tank 2 is therefore protected
froman ink outflow due to variations in tenperature and atnospheric
pressure, and is capabl e of supplying ink*gtably. The ink tank 2 and the
ink guide path for supplying ink to the wire have di nensi ons dependent on
the accuracy of the shapes of the cogponents. Since the conponents can be
easily formed mhkhOthﬁdeﬁﬁnéP n&fP a@curacy, as by noul ding,. the ink
tank 2 and the ink gugbdenpathnkan be bhehlky otenmprsireralddy facsuraat eénaand
have a stable ink sugg#% capabiLié . _The ink_tank_2_and the__ink gg;ge

Cir S REgORPe

path can easi |qubel @ BY %8t Inc 5APBEAATBF Ca 2ol T ATRIES - 5t
parts. They mpyrdesufe) ndd nesl €z2pebleootwsappapdndef aknatriatd yf.or a | ong
peri od of use - and can keen theiy Lnitial,petformance rtly because of the
| ubrication effectedﬂﬂ? iﬂk LT a@ﬂo#ﬂgihngiaﬂ?894?g$ﬁe‘¥ﬁk gui de groove
12"b has rnountgsh i inlanto nkheuy tiee pbe veisd pebsiod 2" demkndientsenves as

an extension of “t'he ink-inpr at ed nenbers |j t he ink NK ¢ - pperation
of -the ink gdiRfe arféiﬂféarcylffeg&se eseents art y“[:}?lec %%%nggrt?ha§l§?.g fﬁ%
menber 12 of Hinperents Faourke easihn Baphedediperspebt dimenséandt an ink

tank 27 whi ch ey, be tsed iy NG REESFNLAOVERE | Ok TNEnRaths ehythe ink

tank of Figur&FC ffar Han'"a porous” ‘menber ¢ are e sane as those in
the enbodi neatisteowa tim deinglree I ghihe diponsionarbly ®oOcupate anffldht

front and rear %Qg?ﬁ@ea%§§ﬁﬁﬁﬁﬂyﬂcéggbﬂiﬂ§¥?rThérfﬂﬂ PORLI Pnandhid is
di sposed adj acent to the ink ) ,
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 éqd‘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 ihk-impregnated members in
the ink tank. The operation of-the ink guide member 12"
is essentially the same a2s that of the member 12 of
rigure 2.

Figure 5 is an exploded perspective view of an
ink tank 2" which may be used in the present invention.
The pafts of the ink tank of Tigure 7 other than a
porcus member 60" 2re the same as those in the
embodiment shown in Figure 2. The porous member 60" has
different front and rear thicknesses so theat the thicker
front portion, which is disposed adjacent to the ink
supply port 41, is compressed by the tznk 1id 50 when
the porcus member 60" is introduced into the tank body.
40. Therefcre, even if the porous member 60" has unifomm

ront poriion thereof, which is

Hh

hcle diemeters, the

edjecent to the ink supply_pecrt 41, has a smzller averzge



supply port 41, is conpressed by the tank Iid 50 when the porous nenber

60" is introduced into the tank body. 40. Therefore, even if the pddotAR 2006
menber 60" has uniform hole dianeters, the front portion thereof, which is
adj acent to the ink supply port 41, has a snaller average 0 9 MAR 2006 18
hol e dianmeter, with the hole dianmeter becom ng progressively greater
toward the rear portion, which is renotegdromthe ink supply port 41, at
the tinme when the porous nenber 60" is placed in the ink tank body 40. The
porous nenber .60" is structurally equivalent to a plurality of porous

sheet layers of different average «MoleoTd aiminesse whedvraimgg pl aced in the
i nk tank body m¥e Ui t he average hol e éii‘ neters JP Ripanessi vel y
t

create: from thdsrecmtivied ¥ €tre Pof ¥ i T tHE retber 60", Therefore, the

operation of tsrhqeﬂgﬁ%%f glzf%mrf%rmﬁrir@ﬂ"sumﬁwqmmldy, tate tdae ime than P8 he
por ous mnenber : shown in Figure 2. Al thouah N
Figure 1, the garoust meRP2L S| PR {he %i%ﬂe&%}%ﬁﬁt he i'nk tank
may Dbe | ocate Wgresid os e teaplleya mnntiyh ensity
2 be | ted Del qunae w aaid ld ysteahiieva Jmmitntting densi
through-the i M guidi ng process described ahove, 44 OnS/diglel ONS
descri bed abo?ﬂ”ﬂadutdaﬁfbgogﬂ%ﬂ”éi%ﬁHJ %%5}%féiniﬁ$?§ggéﬁﬂe 8%%§{ruction
froman ink tank bgohBeedisshaliemtnd mladsd,imithe e} $astkahiafY 4% ached
to the distal “end of the wire for, pr dﬂ[c' | apaivelyk dot
density. The mikhnithe AYEIFEC iqﬁ]e'%)rét}pqneéﬁnsat%%%egg idéﬁgath and t he
risk of a su tal rom wild teomte i atka ITIRETRURR 4%y 10 MAF Hbsor bed i n
the i nk Gui de et o, b AR jish mmitreaws 0"
S S ent o Ahe R o, 8 JfG AR Wi
arrangement i ®%hi clﬁlﬁrggf’gﬁs‘ nenb% S Used t 0 apﬁlry i nk t&%’ the i stal
~end of the wijebaEienelyr éhearsanmAed 3k Qihitdte iIRSTRBYS IEEFFSr ~ printing
s of a small quantity;,anddignee substantially |
2Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
2 mev 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 fo +he distal end of a wire, and ink is stably
attached to the distzl end of the wire for producing 2
staple and proper ink dot density. The ink will not be
l interrupted in the ink guide path and the risk of a2
supply failure will Dbe reduced. The guantity of ink
sbsorped in the ink guide path is smaller than would be
the case with a known errzngement in which a porous
member is used to apply ink to the distzl end of the

- . . £
wire. Therefore, any wasted ink which is not used for

i : i211
printing is of a small guantity, and hence substantially
21) the ink in the ink té4ank can effectively be used for
printin

1, -

g.
£ +he ink tank runs short of ink, or if the ink

1
, the ink tank is rendered highly viscous by being

[y
3

- PR
ried at 2 hich temperzture, or if the supply of ink

.



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 reme@ﬁem

hi ghly viscous by being dried at a high tenperature, or if the sup @ﬁ
ink 0 9 MAR 2006 ?9 fails due to its solidification, a fresh cartridge ink
tank can be nounted in place so that fresh ink can imedi ately be supplied
.to the distal end of the wire for resuming the desired printing operation.
In the printer head descri bed above, no in¥ flow occurs due to variations
in tenperature and atnospheric pressure and a stable ink dot density is
avai l able. Unwanted ink flow out of the ink tank is prevented, thus

avoi ding snearjng th rint, paper, with lesi r i spetsid igk will
enter the pri iﬁl%égﬁgﬁﬁ%ﬁa?sﬁﬁly% 1%ﬁg€§§%r§€e%€%%hfron1nal uncti oni ng.
The cartridge camk damkoe ammwasid yithe ldaaadifed e HTESRhed 677 i nk

repl eni shnent ., S ne. i SHAP! 3 fatden]l weditopnthe wstemple in
constructi on, ﬁéﬂ%ggﬁggnﬁblﬁﬁly‘a é%%f%ﬁiggkg. VWhere a nulti-col our printer
head enpl oys ifie sugsIMANgGs yidvee e SpisF afe REFBEF BRRARE 21 He t nk supply syst ens
for different ink gol Quis seamder spaceddicdanesabda, any inklied
colour m xing can be avoidéd. 1 0 9 MAR 2006 20 Accordiq$ 9. Jurdher
preferred aspestanms duee tnvaRiadions dét LeRRSSAEHS fieF head d's provi ded
conpri sing an jnk SuRplapd ankst 400 aidk @t e raizoy hisngavearsbia which the
i nk absor bi ng-neans has been inpregnated w th ink at a.Egéggggéalgﬁygr t han
at nospheri ¢ plawanted Rk Flass e & WREHPR FEY S £ pregrate
preferably i S\ﬁin\ibitd*l%gr aRee rimi0 tAEHprikike papler sup ywrtdedd Teed) Indve an air
hole therein sﬁéﬁl.c%gw%%&F%&Si enter the printer head mechanism,

which is prevented Irom 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 oﬁly 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 avoidedz



with air in at | east one space between the ink absorbing neans and an
inner wall surface of the ink supply tank.. The ink absorbing meaf§ MRy2006
further conprise first and second porous menbers which are in contact wth
each other so that ink may flow fromone to the other; the ink supply tank
preferably has an ink supply port which is arranged to receive ink from

t he second porous nenber, the first porous nenber having pores therein
whose average dianeter is greater than those of the second porous nemnber.
Al ternatively, the ink absorbing neans2°nay conprise a porous nenber whose
pores are progressively reduced in size in a direction towards an ink
supply port of the ink supply tank; the porous nenber may be conpressed in
the wvicinity of the said ink supply port. According to a further aspect |,

t he above head may conprise a printing wire a distal end portion of which
is mounted in a wre guide hole or holes of a wire guide neans, a portjion
of the wir dyydkmgnnuwaEnmgFemr%ﬁ@ﬁmbdoaspeehﬁeoﬁnﬁﬂﬂwﬁﬁ%?ﬂi%Qﬂ« a dot

absor bi ng ﬁ%ans gui de a i 1dar ynk 1 $ikp hcank
whi ch commmitddte spr]%orﬁkerwvﬁ &heigali)d pgé??oﬁbg rqscei(f“e"vvl re %n% ebr?élgt aa?nd

with the duc%trmamn@gpdrrtk GPsSIrRiNg MEangt iy Wi et

CLAIMS 1. An ink tank iy lad N iahpr apes areourd cﬁremumemworaxadm
mat ri x prlﬁﬁér head the |n tank c r|S|n a top i % 0) bqﬁt
wal | (40aktmedphetis (RALSHIS: ext¥ndiRiF %‘é?%bnggeH ey i%Ie sdd
port (41) \Ahk(:‘tlégln%t@ar apgederabupe :bzot tumm thel | rédgé® H-10 mm’:m .veThak lfnrkom

t | t . 60" , k
3nde(raa2ubatsr¢@§éb(g;€uslbr E‘?Q’u a%daﬂas ‘Lsrub %%\ ti a}ﬁt}éﬁ.l ! %ﬁ?grgéy‘gﬁ“m a[ﬁ)lﬂoﬂ((:ar}’et

encl osed bx,lttheaurrk,mraaleeisaasmne)rmpwohstweﬁberch@mnk IS O AN H S ERG S
arranged 10 el DknhAR 1SUER-7EARL o sORNE 34U Quhiyidamertion (44),
ridges (47an§1f a. partition wall (48) of

The ink absorbing means may further comprise first and second

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

vicinity of the said ink supply port,

According to a further aspect , the above head may comprise a
printing wire a distal end portion of which is mounted in a
wire guide hole or holes of a2 wire guide means, 2 portion of
the wire guide means being arranged to receive ink from the ink
ebsorbing means, and the wire guide means having a cepillary
ink path which communicates both with the said portion of the

wire guide means and with the distal end portion of the

printing wire.



at | east one wall (40a, 40b, 40c, 50) contacts the at |east one Ri&ﬁwi
menber 61, 62) so that the renaining portion of the at |east one 006
(40a, 40b, 40c, 50) is spaced at a distance fromthe at | east one porous
menber (60" ; 61, 62) and that an-air hole (42) in one of the ink tank
wal | s communi cates air in the space wth anbient air, and the at |east one
porous nenber (60"; 61, 62) having pores which progreSS|ver reduce in
size. 2. In tank according to claim1l characterized in that said in tank
(2" ) is fornmed as detachably nmounted urfjt - with a plurality or ink-supply
sections, each of said ink- supply sections having an ink-supply delivery
port, each of said ink-supply sections containing an ink absorbing 0 9 MAR
2006 -22 nenber (60" ; 61, 6.2) forned by said porous nenber and

i npregnated with ink, and. at |least two of said ink-supply sections
carrying ink of different colors. In %ﬂ hsaccording toclaim1l
characterized in that said wunitary ink.Supply tank is formed with a-
plurality of ink-supply sections, each of said ink- supply sections having

an ink supply port,said u ary |nk LY o%€CinPNSeeded
cont ai nihg an B OY%PKQE%EnﬁgPP g%ggy¥3§a%?% ?ggd anregnatgg Wi th
ink, sectionstearar Wotg matkixt prifterblgdds; and in each of said

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

aﬁ 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 subanmmphexia pressure and has substantially no

air layerxr or pqcket enclosed by the ink,

the at least one porous member (607 ; 61, 62) being
arrxanged in the ink. tank such -th%t- only a projecting
portion (44), ridges (47, 51) ‘or a partition wall (48) of
at least one wall (40a, 40b, 40c, 50) contacts the at
least one porous member ( '60” ; 61, 62) so that the
remaining ﬁortion of the at least one wall (40a, 405,
4Qc,.50) is .spaced at a distance from the at 1least one
porous member (60” ; 61, 62) and that an air hole (42) in
one of the ink tank walls communicates air in the space

with ambient air,

and the at least one porous member (60”; 61, 62) having

pores which progressively reduce in size.

Tn tank according to claim 1 characterized in that said
in tank (2”7 ) is formed as detachably mounted unit, with
a plurélity oxr ink-supply sectibns each of séid ink-
supply sections thlng an lnk supplv delivexry port each

of said ink- supply sections contalnlng an ink absorbing



by the porous |least two of said tank ink nmenber and ink- supply
different colors, said being of ink in a color other than a further
sepaifate ink supply tank forned with an ink support port; a sepﬁrgaMkR 200hk
absor bj ng nenber formed of a porous material contained within said
separate ink supply tank and inpregnated with ink, and the ink contained
in.said separate i nk supply tank being bIaE -4 Ink tank as clainmed in
claim?2 or 3, characterized in that the in absorblng menber (60".) is
conpressed -by the top wall (50) of the ink supply tank (2"). 5. Ink tank
as claimed in any one of' the preceding clains 2 to 4 characterlz%g In

that .the ink . absgriiag mgrajber 6]( 60%bphast arnepelad potdi RPYEDS ' Femger) pjod

tank as clainmed In clalns 1t har act er, z t oiehe ik Bhsos
menber (60") hasimpx egeRErd HbFPl&H nﬁﬂma%g(;%%%g ggathg |n£'supply %%??y

(41). sectlons carrying ink of different colors.

S Ink tank according to claim 1 characterized in that said
unltary ink supply tank is formed w1th a ;ﬂmrallty of
ink-supply sections, each of said 1nk supply sections
haviry -an ink supply port, sa:.d unitary ink supply tank
containing an ink absorblng member 1n each of sald ink-
supply sectlons formed. by the porous nmmber and
:x.mp:regnated w1th ink, at least two of ‘said :Lnk supply
sections carrying ink of dlfferent colors, said ink in

said ink-supply sections belng ‘0of a color other tban

"blacks; and

a further separate ink supply tank formed with an ink
support port, a separate ink absorbing member formed of a
porous materlal contained within said separate ink supply
.tank and :L:mp:regnated with ink, and the ink contained in

said separate ink supE;Ly tank being black.

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

5. Ink tank as claimed in any one of the preceding claims 2

to 4 characterized in that the ink 2absorbing member.

(60")hes a tapered portion (60"’).
6. Ink tenk as claimed in claims 1 to 5, characterized in

that the ink absorbiné member (60”) has a thicker
portion in the vicinity of the ink supply port (41).



