;e3e"d RNI$"6Z"T"_| # I INK TANK The present invention relates §@ #pPR 2002
|nk gui de assenbly and ink tank for a dot matrix printer head and

especially f or a wire dot matrix printer head . Such wire dot printer head
has wires supplied with ink at distal end f aces and novabl e against a

sheet of print paper for transferring ink to the sheet in th S
to record a character, a figure, a graphic image or the Iike ‘mﬂmm .
An i'nk supply systen1for a wre dot matrix printer is knomm I nk

ri bbon is not used, but ink is suppliedifroman ink tank to the df’al ends
of the Wre and transferred fromthe Wres directly to a sheet of . print

pacer. One known ink guide nmechanismfor such an ink suppl

di sclosed in US-A-4,194,846 and conpiNS&aNK porous nenber ﬁw‘ﬂmm@wmm“‘“
absorbing ink froman ink tank, the ink gui de nechani sm having,

contact=ng the porous nenber. The porous nenber contains fine ho es V\/nose
sizes or dianeters vary in a certain range, with the result that the ink

absorbing capability varies from porous menber to por ous rrenber and both
excessi ve and |nsu{.f| cient quantities of ink are liable to b %lgfb?d to

the distal ends of  tRePWFTEE- *AYS GIRR FF|18§35ft?n‘R“r’e‘E}él$1"é ‘fr‘F
vicinity of ahé dnktwsnkenttsr &f ddiemaitrés driheerwhelad yandnesde gidyous

menmber is |iabie,tg; varyod ’?néjé(;g‘iﬁg&-%%e?y Bgﬁge de _5.1356»[;39':{9&’%3 SQ@SL' on

with the sides of the wres uent i nK i es so-fo
rued dots ar*ée?ﬁir‘éﬁll%re%ﬁ%@?eéogléhséhbsés &tk rendkf argspl y rrechanl sm

in whi CP lnkaha ﬁHPEbﬂ.Edaéaiﬂg‘ta@ s&&@ﬁ%ﬁﬂﬂﬁ@a@e&t adorends of wires by
means 0O a

chanij’s P- A- 97, has, however,
the di sadvan’fﬁ Esgﬁﬁf"?ﬁe ‘é‘gng%/ RS i e "‘t”nn"1 & i ofnd%c%tsv\égn t he punp
and a print erebead &schenptear amal figputd s & giaplrisasodgsosr. the i s
necessary to; pj gvbﬂetﬂegé’ﬂéjeéeal so as to obtain good purrp performance and
a large-torque drive source IS required for driving the p . The ink

suppl y mechani sm i 48 phRK| SERRAY \SHERAR ST @ tHicec o8 G‘Pté'lPﬁJPFP-nE%’F our
printer headjs aRElownCin afhidkK &UPMY BHNIiE T Not: Reedsubuabligkf s use with

a smal | prlrgggnffgg'from an ink tank to the distal ends of the wire
and transferred from the wires directly to 2 sheet of
print paper. Ohe known ink guide meckanism 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 diameters vary in a certain

' range, with the result that the ink absorbing capability
varies from porous member to porcus 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 differ widely, and the porous menmber
is liable to vary in dimensions or to te deformed due to.
ccaction 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
ends of wires by means of a pump. The ink supply



It is therefore an abject of the present invention to provide a 7 APR 2002
hi gh-quality and highly reliable ink guide assenbly and i nk tank er dAJ%t
matri x printer head which has a sinple construction, which is capabl e of
supplying a stable and appropriate quantity of ink froman ink tank and
which is less subjected to the influence of environnental changes such as
tenperature variations than prior conts%ructions. I n DE-A-2,546,835 there

is disclosed a wire dot matrix printer head conprising an ink tank; a wire
gui de nmeans having a portion which is arranged to receive ink fromthe ink

tank; and a pLipihDgh Wof ez Al 5§ 8ho§nea POT ki Giod OF , wﬂh@hdusaemuatsgel na
hole in the wire guide means, the wire gui de nmeans havi ng ary ink

path whi ch coRHENt %t SRV HOFHC 7 ¢ ‘f%et%%u%P%?‘fTb?f‘o}PeFﬁ eWF gﬁi‘ﬂ% neans

and with a difsdad ©thfor thesd ofs t&mmpxé;ntazﬂg M4 el A8 Locsuppeky ink to
the latter. |In DE-A- 2,546,835, however, i nk ta(Fk cont ai ns quw d ink
whi ch ent er e 5 rﬁfee%%apﬁﬂl%ﬁf"f%‘f& tth, 9@t i the ?BsBPt “That ink

flowis |iaedin wod gunim ;baﬂd&n%rrrw,t ethd fa therd eqmﬂqm@kdf,m ai ns
particles of_ dust etc. which the capillary ink pajh rther e, the
Wire gui de mEAHSS § sorec,gourfsrtercﬁcf%d C{]W r&nf@fl P Y cha#ﬁ% U’é ‘g]&ro% into
the ink by mﬂalrmsyn is :pa‘nrmxlemir}otcoammpe iherted rmeprof)rato reachi ng
the distal en 0 & M he JRaANS, W t.h It that the
air can expg‘rlfgt eora%t i Ext |f)ere§§t? e ﬁul%1 af’eslélr*{ use fl ow
probl ens. Adeicthaqishl s n@tmsamiabrle ;fmrvmedwfmm ;aremadﬂl AF iereassi ve i nk
accumul ati ng 8@ the distal end surface of the wire guide neans. In

EP- A-0, 0. 42, 585 there is disclosed a wire dot matrix printer head

conprising an ink supply neans; a w re oiide means having a portion which
is arranged to feceisvethekefpom tér iobdectppty rdenspPIARESMS chnYRRE kPN to

di stal end gurfiagea axmgrﬁ-qqramﬂy\gamrﬁlah@ystr@h%meoqﬁkoau@ﬁewals@embsy

m)untedlnaholeln he wre e meanS Wt CLere et ween, ill
gui de neandnRaiMffy té“é‘apﬁclq By PﬁkmﬁéFl’va\ﬁF&HtEEn%f}r)ﬁ AT RECROPRAS wht ﬁlF‘H
sai d portieBnaReutbeodi st@hiend ssrfeggawle t hef Wishmppgdiyi ey Means tabd ewi &hd

t he di st al d t f th t. t .t h

et o aoBEr Bkt el Rt At P T on Ao ik Rtk PEhY IREch ik Fess
si tuated i subfectedt alo enbesurrifoeerofe t hé wmrgammmhnsmamg@smmw i AR
col I ecti on 2hRRYE . ahX séfgamss tﬂ?ar graaf ébﬁiehr@te@laugf ace of the wire

gui de neans*1S. drawn under  capl attractlon he or | each ink

col | ection grooverhepfion opensg Ogidier Rbppsphes escl BI 8 999§taset' on,
however, there is no l{)row sion for ensuring that force of capillary

fe
attraction THeF LASREIHTEE HReRT r SRRPBHHS $RDNER hER K nT@%lﬁppf—y"hﬁﬁn%u’t%et he said
di stal end m:ﬁﬁc&w:’@ 4 heoresan twhheh ié]edﬁra:z@@e@ewaﬁéa@gv@f iskk in the
said ink su %_npans %omall |fa|r|stra£ .]gl the latter.
Accor di ng t%lprt’ Pt fbhtt vénﬁ’?%rﬁ Rheft et of 74 %r% ésb?gv?za d an ink
gui de assermyytzond ohikwhiark becondhted tin ja i mobpeirente cbaten guidairt her
advant ageols, £,eal UGS ik ARPEH hflnd M il 4 Ao 21 P2 B R pd 010 Lhe

dependent clalns
which communicates both with the said portion of the

wire guide means and with a distal end portion of tke
printing wire so as to supply ink to the latter.

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

any air which has been drawn into the ink by capillary



The i nk supply tank may have ink absorbi ng neans whi ch been i npregnated

with ink at a pressure |ower than atnmosph pressure. Preferably, the} 7 APR 2002
pressure at which the ink is inpregnated is in the range 5 to 10 mrHg. The

ink supply tank preferably nmay have an air hole therein which communicates
with air in at | east one space between the ink absorbing neans and an inner
wal | surface of the ink supply tank . The ink absorbing nmeans may conprise
first and second porous nenbers which aBe in contact with each other so

that ink may flow fromone to the other. Mreover, the ink supply tank may

have an ink gggggy ?Hﬁbt“@kEQ e ngrr@@gﬁav 91B%C€bv%eb%hlBﬁ°€hEhe second

porous member, i TSt poro ng pores therei 1 whose average
di ameter is éiééﬁéreﬂﬁaﬁutﬁése of the wésendupBeolS§2REmbEL EBAFRRr nati vely,

the ink absoEQs@Qt”@@@E FRY &QPPEhACeRpRRAOUAQHARTERE WBOSBrEeEESe ar e
progressively reduced in size in a diréection towards an |5k suggl port of
the i nk supptPifBnkS BReSHoE 0BBdnEABER f4OPr BFEPABIS - coffretie t he

vicinity of fhemsghe ik ﬁﬂ@@i&e@ofbr EbsvbﬁaﬂngayxéegﬁavselﬁkprInts“ J
wire a distal end portion of ggdg is.mounted in a wire gU|de hol e, or hol es

of a wire guide 510 Yok bt heeli r SUEiRGR FEahBELETTRY HHidfhged to

recei ve ink meafi$n the ink absorbing means, and the wire guide =~ =~s having
o, CaPLL Ay, Lok Palt el SRIIL £t e o o ML LD Sl porddon of the
The said i nknaaitnsbf lﬁrngnﬁaaaﬂaaacbc&mmrﬂlﬂzg:@ﬂcm}ofsmmlycﬁmsﬁ adust bei ng
rain into CHES NCE GENTS HEPias o Bt At e Therord BRATRL A i k.
col l ection gr&mneveormjr doas thmlzlréc tshepplat trevamrenya sk rutei ato harsewent
%gggs' ve |y ) Ul dH £ NGl o P S SPAGE Lladdie Mg gui de

portion of which is mounted in_a hole in the wire guide

means with a gap therebetween, the wire guide means

having a capillary ink path which communicates both with

the said portion and the distal end surface of the wire

guide means and with the distal end portion of the

printing wire so as to supply ink to the latter, the

said hole communicating with at least one ink

collection groove situated in the distal end surface of

the wire guide means into which ink collection groove

any excessive ink on the distal end surface of the wire

guide means is drawn under capillary attraction, the or

each ink collection groove being open to the

atmosphere. In this construction, however, there is no

provision for ensuring that the force of capillary

attraction increases in the direction from the ink

supply means to the said distal end surface with the

result that there can be wastage of ink in the said ink

supply means, especially if air is trapped in the

latter.

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

of this ink tank are evident from the dependent claims.



The invention is illustrated, nerely by way of exanple, in the accoppanpkqgmz
drawi ngs, in which:Figure 1 is an expl oded perspective view of a printer
head according to the present invention, Figure Z is an expl oded
perspective view, partly cut away, of an ink tank and ink supply guide
formng ' part of the printer head of Figure 1; Figure 3 is a side

el evational viewillustrating the manner in Wich an ink tank is nounted in
pl ace in a head body of the printer head of Figure I; Figure 4 is an

expl oded perspective view of an ink gu de-which may formpart of a printer.
head of the present_invention; Figure 5 is an expl deg pe sgectigg VLﬁMlgf
an ink tank which nﬁbefbﬁh1ﬁ&??lbftanbrﬂﬁfehaﬁéad“ fé ﬁ@r%ﬁ Sefit* ' RvEht f On;
Figure 6 is a peespespregndicew, wpaht ljybraken gveysuné aowenkthankatmosph
previously knog@eggugge applicants; figure 7 is a schematic viewto
illustrate the*way n which air trapped in the ink tank of Figure 6 is

expanded; and Figure is.a schematic view of a sgy%n-col m_printer to
S

8 . )
illustrate an arr ARGEREAPLIBY RcBIEREPEBSALFFEAF eaﬁ8H718f t he

accogpanyiPgm@&aghagsdiﬁgyshrah@_aﬁnggkstaaklogmmﬁggctiog previous}y known
to the applicants,_conprisin n jnk-1Tnpregn nenber TR a
porous material, aﬁ?gﬁn iFnggytgﬁﬂk1&8?Pgﬁgéfynﬁa?aﬁﬁvéogétgﬁgtigﬁaof

Fi gures 6 anHefeis whiehstomhensbapes anfitisanisuppl ptaleartagne spdmt of
ink to a 6, print he ody_under approprka k! 8aY1 a2kt 8Ldd On by
t he ink-iin8§§8?%d€ﬁ%nb§€ %%ﬁgiq+ﬂ5rﬂﬁéﬁ§ %h% %gngggb#npregnated with a

. large quantofytbé imk $pdEypr=wenting unwanted ink outflow froman air

hol e 142 in the tgapk Er?gn %%6% %#@; niaxg%gmggggelggrsy%&mi nk is

supplied fromthe Tnk suc ruttion, the ink in the ink
tank 140 whietond perons Nembprlhevhith applin pe@BEASENBYER $3%Rard the ink

supply portoddds uslefndt PLASHE P £ df SR &I €8 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 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 towaz£s an ink supply
port of the ink supply tank.

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

The head may comprise a printing wire 2 distal end
portion of which is mounted in a wize guide hole or
holes of a wire guide means, a portizm of the wire guide
means being arranged to receive ink Zzo= the ink
absorbing means, and the wire guide =—ez=s having 2
capillary ink path which communicates ooth with the said
portion of the wire guide means and =izxz the distal end
portion of the printing wire.

The said ink absorbing means —sZuces the chance of

particles of dust being carried intc the capillary ink



devel oped between the ink close to the ink supply port 141 and theﬁszA
renote therefromas capillary attraction of the ink-inpregnated ne r EBOZWE
inthe vicinity of the ink supply port 141 is increased due to ink
consunption. However) as can be seen in porous nmaterials, as the quantity
of inpregnated ink is reduced, ink-inpregnated . nenbers are generally
subjected to an increased resistance to ik flow and to the fact that
interrupted ink paths prevent snooth ink flow. If the ink flowis prevented
before a pressure,difference is.produced, high enough to. e .the i gk Wi,n the
ink tank 140, Fﬁ§§'t ngﬁﬁerenﬁﬁg V%&ﬁStﬁésigfeguéﬁgf%p3§?%ﬁii réﬁgiﬁ in
position and udagedlargsfibrcagcen asshpet thekesuppl ¢ hd@ugti X As shown
schematically i.py3694 Lok 40 _trequentl a ) r
| ayers of air F?éé%ggg%ﬁeggfépgvégng%ﬁgbg%big&fggeﬁg%rgfgrgffﬁg sggfgﬁhe
at nospheri c pr&6spEeveBt| eweessive snkhbuitdangt apces, thg gilstridyepd1sa
conmmuni cati ng djre Y M t i e _142_is expanded and is di scharged
out of the airgh%T§E%43¥ggﬁ?H%?Egtéﬁbgé 3%?%%6 A wi t hout applying any
- pressure to the inprBgmairdennkonwher ehduatpateds 2a7edy BynpR¥Etefy trapped
air s expandeghasoiadi fatexk bycd gty ons BrandhLbusiADMESchRe surfounding
pocket 1

ink. Upon arrival of_such an air 4 at th fnk supply port 142, the
resul ting undesired THIBUtY | otv T¥arexaieeed PersReekivVe. VHRY nt pAiper to be

smeared by an gikns@Othddd Cﬁt@&d%iiﬂﬁ tie fpPekéhs yeyehtion|he printer
head nmechanism Wth a resulting nma

L, func uﬁn of the Jatter. In_one

enbodi nent of the prie<Bht® i%%tqrbrﬁx%l?fﬁ? tRETIREGE 3 %€ g edPFTY~Yise in a
mul ti-col our printaray Maerentinks wffiecdmyl iafk thepdepdpeides ubderimy i nter or
of a sheet .of print er or, hoth, a wr orresponding to a desired one of
the col ours bé%f'gt cﬁ‘fgg}eefr&%%@etﬁﬁfiffﬁ%&' at a prescribed position
thereon. to form an Higuredot3. iBes rsddiec el tercanaind fevgurEsistaratiings be
produced by r at j a cyGl e. C c% % j nter, using
i nks of di ffes:g%t_wgo 6&{12_}1 g"%\sé%éle_%é%oﬁ'nﬁ iq:rﬁ%{pgﬁgrmo 51%%:) hlergﬁ%?r'aa?reér ir}'a )a may
be scanned by h&asr hedar cfeide prdndieredisash aforfikguneo lt;he direction of feed

of the print paper tqgheema;angndexridied bedipertaV MG et IdiKan ang the
print paper may be feg along by line“pitcheS to'recerd imges. The '
construction GRIZeniPdchcBREULCER PREE iof §cﬁ€ﬁ@ﬁ55aﬂﬁfdsﬁ%WGQQn Fi gure 8.
A printer heagré@ent HBvahkeohack and forth in the directions of an arrow
X, and a sheet of pgi.nt _paper _(or. other terial) 71 is fed | _ alon
successively at a oﬁégFFEeg FFcﬁniﬁxPﬁEdg%rgggg ﬁq5ﬁv§hV&FfbﬁfY?nAﬁg§rray
of wire posititank ¥2icH3ma¥4fozh parthefpri preantkeattedd eft ¢hes al ong a

straight line_i l,oe a_angle 9 with respect to the scanning
di rections X,p%ﬁgg&ﬁrgng%g??ths being spaced in the i direction Y at a

pitch of L sin A YBLEBRei Akisnmagprrabektiveaniienk, Paddlyl R&RXeRk wires

(not shown) agp@akocgkednainkheafRSEEEIIDuEIy kBowhttdNenéSapbispestiyely,
to effect colour-inmage pripting free fron1unde5|red_§glogr HIXIBg. S nce a
dot 'of one col our ~§*SYpRt /ohSt BpSEReRAGIEC BheHn&PhéliustEater 5RENTREd

col our formatianwhivht kigotpappbnga BhieNiaks tah® @ENEhghlyg 6 is

expanded; and

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

Figures 6 and 7 of the accompanying drawings
illustrate an ink tank construction previously known to
the applicants comprising an ink-impregnated member 160,
e.g. of a porous material, which fills a tank 140. The
ink tank construction of Figures 6 and 7 is of a simple

shape and can supply a suitable amount of ink to a



| 8 liable to suffer from unwanted col our m xi ng because the ink of qrgaﬁpR 2002
former colour is applied to the were carrying the ink of the latter colour.
In the printer construction of Figure 8) yellow ink, 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 t=p of the Wre carrying tge yellow ink, 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 descrppinoer dfeadqelmmertaidemrammomm [ORE 10rR TH 13t RTRETSEOsT e be
given. Figure i rgg(p“m%% q&% lB’ of iMHes 1adagccor di ng
&Y e An 1™ r1(<]aer’:ank 'S 6€bw T e

to the present nventlon etachably mount ed by a hol der
on top of a prPhtEIPIRINEUFSIYith Phd dnge anpntitys o5t 18%ShbI*€ constructi on

conposed of a téﬂédﬁi %@wﬁdﬁédﬂywmmdﬁﬂild@ FHragk annlg ianthode i13R tank 2a
which is divided int three sectlons for coloured i nks. he i nks are

i npregnat ed i FHKEIpLEGna0Ed TRofbers 18K SPPAN| BOrFE 2)4 or menber 60"

(Figure 5) of a poromenmaheriial sepphaleded ioh the LRk tank 240 oFosuench
ink, the printer head body 1 has in_its front ortlgn g H guggly gui de
&5dr'R3to

12 (Figure Z)Quﬁﬂqi§ruﬁﬁleﬂv &0 datedn1 SHenAPK EAR

LeSpectl ve ln&emmreegalahedhaemhﬁr sﬁ$d1 g2 a&ﬁ dsV\hbeegutdelai:B tRegink 4) f
aving a wire e ho ui di n or _dista rtion of a
respective pr|%F¥§§ RPFg %ggtUEHS i PﬁgféFﬁe %ngﬁrﬁ?ﬁetﬂﬁécg Pghown in

Fi gure ~ four cicvelbassbatdeassoheaial wilves ebcthduinknsoppby porsi rrpl ify

the descripti b e e | L,.nar Ly y

single ink tagglaghg ggagg%c?%ﬁggg Lth g?%m ?%e |ﬂgf%%9% att{§%ﬁ3 and
the wire gui defl13hpoinktympoegnahed nkepben 160nin hehe n‘klcmﬂ(cz b the

distal end poshko8ughifNGost  £41 The PhEBLELedCATe A0 Ihk Nedhditiisi dy and 2
i s adapted for use our-colour printer plotter or_in a f ouT - col our

i mge print er HOHRHEF pLRS WFaR P r EeRPLBYRATPRS Jeate i3 45 c AT 5sfondi ng to

the four CO|0§ﬁ§ntiﬂyao§t %ﬁﬁﬁﬁé'£ﬁk iherdigded, efk-Poidthafeahe wire
is |ocated rearmardly of adis surface i 3c of the wye qguide 13, and

the | ength of PERESHF rars sg%fé?’é%}%ﬁ SRIeEred &P dThitTHERS formed in a
front portionrefistenyé reo gitikler hot earddBat 6 ostes stddie it alnterburftddhe wire.

ink paths prevent smooth ink flow. If the ink flow is

prevented before 2 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 ambierit temperature rises or the
atmospheric pressure is lowered in such circumstances,
an air layer 143 communicating directly with the air
hole 142 is expanded and is discharged out of the air
hole 142 as indicated by arrows A without applying any
pressure to the impregnated ink, whereas a pocket 144 of
completely trapped air is expanded as indicated by the
arrows B and thus moves the surrounding ink. Upon
arrival of such an air pocket 144 at the ink supply poIt
142, the resulting undesired ink outflow can cause a



An i nk guide assenbly, which conprises an ink supply guide 12" angi;tIA@Rw'Quuaz
guide 13, will be described in greater detail with reference to Figure 4.
The ink supply guide 12" has a central hole 12"f for guiding the distal end
portion of the wire. The ink supply guide 12" also has an axial ink guide
groove 12"b | eading to the ink-inpregnated nenber 62. The ink guide groove
12"b has a width and a depth sel ected su@h that ink will be stably supplied
fromthe 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 whi.ch couHCatags Wi th
the ink guidesgreesve:lprbnthpapgh aa bPAnerepsELi &Y @hot™'s oWn).rHThe W re
guide 13 has g,Rr0xi, ARl tengiﬁédiEQe{,ggf ipkacedei mrtilg et f8A%r groove 12"a.
There is only“a small Sap between the'w re_and tcheo%ercjfpr{q{@llaﬂﬁg‘:ace
defini ng the wecsagarde HoEd 1352FH15P@9\A}“P3*5& de13. The jnk is guided
fromthe ink tank 2;4hpauobnbBeikBkcgbifdengr presenZ BHERTET nié suppl y

gui de 12" and through the wire guid 3 to._the _distal sgndtqigdd on of the

W re under capiri-h&ey he$d71%\PﬁngBES gf’lrr 8e6 gﬁ % elit%k tfgnk wi || now be
desc=i bed i:: E‘}Eﬂ:ﬁie'r.w uBvembaECnEceE feFitgdr of2 thPhdeatk S %r each
ink tank 2a, 2b, conprises an_[nk_tapnk traked d nkidgenpr egnat ed
menbers 61, GQrGPtérpSFoﬁz Fra?b??&l Oghpgﬁ'géréggie?g%si in_the space in the
i nk tank bodyc-ﬂ;Q-rétrgrgaﬁdﬁ.ﬁgf'tbl at Besiatteopeand &hE FHEUEFHSS?

i nk-inpregnated ne rs 61 2,.are_jopte wi ah prideatimedor essure bel ow
at nospheric pfié§§ﬁlt§gr Sﬁailﬁf;gf Fgren gk?}c}lilg’%g&d,a SO tplhat | "o SR N
the porous i nigosipiegnahedeanber §ownl RnhdnKe@GEed PES HhFEh S possibl e to
increase the a ugt. of i”EESQQﬁE]EdbEnF olg elankyt aelp dadyn g1 hea e ReViSot t om
or inner wall af8*40a provided w ﬁ

a front ink supply J and a
front wall -40kykdei.ngIansach Aokelaprdéfaged PrAmd et é‘%&?{plgﬁ% ooflflt her eof .
The i nk suppl 4;0uide 12 B35,20 ak28nted WH girint pape db PRIRF i nk suppl y

port 41 and i"Ch "projects fromthe printer he ;The bottom or
i nner wal | sumkdesiadd BRYtRe FﬁRnE‘SHk o&ypfd‘%%aegog%ra;% sed or proj.ecti ng

portion 44 in uhichibhenerase @opkheabiimeaificsl ofs fams ofsiFbey '%h
communi cate with the ink suppl r T Arthintblst ¥ aramd

di sposed oppoFEBETt GOarﬁlﬁonEnﬁﬁF(E;ng é'\/li § [lﬁle%:n%}(%s_up I {@roov . 12b

provi ded in t heeappihedpaberhmaiynkesdpgl 2 lanidd&y1 2.+ tﬁg‘o%glhe%o shown, the
sl ots 45a, 45b axe j Qi neg together to forma single slot which together
with the sl ot ZB505GUitBES Phe ink into the ink suppl rOoMes 1{12& The ink

t ank body 40 al so ha‘ﬁeacshdérmrtﬁ-omO@fhévi%tdﬁqu%rFe‘rl Wal suryace a
plurality of ventjcal c%iﬁ%e§ 4lmVBinZ 7 iRpaiee®. t Berefitorer Head i tyes 47 have
| ower ends hel®Y agai nst t Re Bottom rQa and ;éﬁfr?rctg%q'?s td£aln aditr&f xcont act
with the tankmawersB, bsk AR £25kMHddy © Sfer has a front_ partjtjon 48
which is di spasgd Delkerd iRepaiinthelzeet? (wm other grateriak) (e 1Hhk Suppl y
port 41, the front partitiqn 48 havi_ng_Q |:0i J1edh 4 ochded Sietet Mad | 40c.
The Lank |id 50-947s Sblﬁcésls&%&fiyo.a%i r?n%f‘é\;/gj!]ﬁ{gsjt?r]?qa{:}g, S%a _L ereof 2,
plurality of longid whizmal w.i d@es a3Traphicch Wkg KIS¥rHTh SU? acia 50a. The
space or hol | i nterior [ t drue 40Bond he stdeight | 1¥0E, the
partition 48, 1t ﬁ‘é‘el ipch%%e%?qﬁ%}ee t@ﬁkég%dy 50 agc%mmdg&ggnm rein the
two porous nenheekirel] 282 eas ad@is & MEiER STHRRRHC ar® HRT d° TR con?act with

- only the raised. _surface 44 9fe thed@IHM 408s pdengespaced indgee 47 of

“is placed on tppsgbct hee D hero pof berst neoberr62magruBrEREIREr 665

which is closer to the_ink suppl t 41. _i obfacper ebd ot &5 al
. having a smal IBFdS%F%@e‘:ﬂ%‘?‘ép %’r‘r‘gﬁ%r t%mhé ghdsr °

"whil e the poroggtmefibesp6df ahdot of snether EPSRPENECFN

the side wall %be“the partitl on 48, "and the rjdges of fheylbdnh®d~ Thus
there is a spatir&Obidretivedn & el 5t s Jeiblr 6%%%g%h§én%hngrgwal I
surface 50a of ;fhe LAk 4w Sha ik dibH snspatee50bnoonadAvBAt 858wi th t he

~air hole 42. The porous nenbers 61, 62ﬂ ve7gliff7§r§g& ayerage hol e sizes or

di anet ers. Thelpererd Ferbd RASISHIH

$ a“farger average hol engi anet er,

hber 62

an that of the pqrous r 61,
Eug&ts“pfgﬁgg?t 41

. has a greater %vera e hO'gufi{f.r@&f&u}hi‘ﬂalg'aabr%tte&% p@eOu®R necaldy 62.

ormatlion,



.n the ink guide assembly and the ink tank thus constructed, the ¢apigPRagN?
attraction is successively greater along the ink path, that is,

successively fromthe porous nenber 61 having the |arger average hol e

di aneter to the porous nenber 62 having the snaller average hol e dianeter
and thence to the ink guide slots 45a, 45b, 45c provided in the raised
surface 44 of the bottomor inner wall surface 40a of the ink tank body 40
and so to the ink guide grooves 12b provi@ed inthe ink (~ ~f fa, 12
supply guide arm 12d and hence to gaps between the ink supply guide 12 and

the wire guide,l nd _f Lnal he gap_ bet Lhe.ink s I ui 12
and the wire a%&gpﬁg ggpggéf%%egggheu&?Pgtﬁgimg?gh’aﬁékfﬁ %gggxsghéngove
capillary attracki of Sbet fagmeancbéouchievegdpbyedr 59 8hAg-ERe fol | owi ng

di mensi ons: The,aver agechel engdi gee t s merheenflp-Onderm The
aver age hol e d?gne ergof thenpo?ougﬁ%eg%grggzg8583 nn1_The,mﬁ§tthF each of
the ink gui de §PBE3IUSHionsepf Hbgure 82 welldqwWeinkdtWhaeht he £AR 40Kde

grooves 12b: Oydsfma Fhec9a@S; PELYS rtszgff&Hkssgfpéye%u'cg@rléo%drébeiwre

guide 13: 0.1 nm The gap between the : ace defining the wire guide hole
13a and the wif&rsp. 2BPhIER ednske (RTinh Paper ch@\aDI YO BEALETRgtBRe i nk

tank 2 wi |l be;glescos Dewe Wi e ¥ EESTONES £ Porrl KUY RS dodlided. tdheh@ri i er
head body 1 has_a head f tane 30 including side wall’s extend qﬁ%féﬁg1upper
=)

and back portiohstif e pfdTREnhete Q¥ K s rRH IR R*

support 31. Eagixtird hef siige pal 1y afni Reidwolgler isipasf SHe hatsher hol der
support hol e 3%5 a leaf spring 36 which is defined by two vertical recesses
33a, 33b in tHE %ﬂﬁ%ﬁﬂ' suauort 31 and which has a hol der attachnent hol e
34, and a gui de sl otT!5.preder tdemvEde ias ion aacde mfed toxig@puisiy eviditdes a

ol e 32 in the HEAT TEabsssty Sy i S de R B S o i &
engageabl e i n thehcivegrldt admbent dosise st iRacividil ttherdefioneadies 2a, 2b has
a side disposedgoser to the respective hol der

Pigure 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 bedy 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, §2 (Figure 2)
or member 60" (Figure 5) of a porous material contained
in the ink tank 2.

For each ink, the prinfer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having
ink-guide grooves 1l2b 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 distazl end portion of a respective
printing wire (not shown) therein.

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

description kelow, reference will normally be made only



13 Support 31 and having a cylindrical projection 49 engageabl e V\niit} 38
| oner edge of the respective guide slot 35. The ink tank 2 can be atft ReﬂﬂﬂZ
to the holder 70a and detached therefromin the foll owi ng manner. The

hol der 70a is supported in the position shorn 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 beSaccurately positioned in the

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

proj ection 49 o edchitFle hicnksitehsk ofnd het$ ks $@Rke 224 i breoRtact with an
edge of the respecti veneguigde g1 B35k hes hasa fxane: 80, gwhes eupon the
ink tank 2 is positi.oned with respect to the head franme 30, The_ ink supply
port 41 is nowib%’s’?rtJiYorng“b@r”réd"tH PBOEE The 2 o X thet? nk*Suppl y

gui de 12 whi ch dursjictendipeaitdlon fooraddiesard NtEie hesich fmryhdad Gingwmued

t urni ng novenent . the hql der, 70a causes the am 12d to engage in the ink
support port 4f"hcrgd‘gt§1§%5ngetaf‘éid2i S 4RP 55k TAMESE hé s%}‘&_p%ogﬁ%al

proj ection 72a panimach plicde eaf oirhent anl€ dund-deyl oiila ienagrges iarttkspreegids t he
| eaf sprints SQq?Hpart.,_from each qt her. The s%[rris herical projgectiaqns 72a
final |y engage 5wt NeT56t AERnERP RIS TEARST THE W SP S PRIESE Sher eupon
the | eaf springhe3@onet eplou@sthe vertical positions to retain the hol der
7Ca securely in position. A i,s_tine. the ink [ ts . 2b, 45c
in the bottom or inngf1 %FFEQE#V gegg%&a&’df t%l%ed?‘%l%gt%agbgzi’gféﬁgf‘s%ésed
opposite to thehenkigai de groatved tebrirardiy afrie d2dtefl &hd ismkisgpply

gui de 12, thus,kargkn - of L he i p LNk £t ; t he
printer head béée ?E %ﬂga{’%ﬁgt g%tkasﬁ ggrﬁ %Eelar_g!r}%\%gngﬁhagf)rgggdﬁrlgg ’214 h
is the reversesefechedasialhhbat pRoéBEsMgRIEFUBefoamOSelin| A §5BRAti on, the

distal end of LBet¥bhCoPr ChECHSrbhgQuUal hbeei DKaNBALEEYSLhEAKRERS ]I BKA
thereon, and hits a Sheet of print~ paper (not shown) to transfer the ink to

the Print papePf Wher¥i#R®-wire is in a standby position, the distal end
thereof is |ocated ixmaisk ygoidé hessiembaly, evnisnr éaserises oint hekwi re guide

I3 so that an ink ni scus js,foromed :.m-_front.of the distal end of the
wire. Accordi n@‘l’??fﬁ?rﬁé“*%e aifac 9 gﬁ%c‘ééEFv@Hd?ol:%hewﬂigtg? end of the
wire as the | déserilsedrin) ettt enddeediicvith Féfetemrsfies Pigunk 40 the
distal end of the w : a!gg e ails I - M of , W@t rix
printing process ar e#géei%r}f be ‘?ir?t%%&g%o%%nelg ?%e%wﬁb‘gé%% w | |
t heref ore not T dBsGinedhrerdistrlrend cpodeien | of AHe extessi VEREnk on the

distal end suriggesuin wiqdfie Wie gkdends 45 eayn under, LoD didsve
attraction into cross-sectional I% V-shaped collection grooves 13b ( Figure

4 ) provided i¥thet¥3HMI HR1 heid W ¥ Jé%gllﬁt?cl‘lé"?meergﬁﬁdei'll%b’d?('fﬁ i's
returned to thmidk gatipley 1l avdidth avead iqupdthesdliddtedapath The
ggooves 130 argihinPratisd Ll dalel a0ckoyl Tace Bl Uit s oo
grooves 13b extesmtibtead Heteut en pathehiarly sfpnhe giide Jui'ied8 g as to be
DR o o gl it oner ol 1P LIl g amRhan e ol e

which communicates with the ink guide groove 12'"b

through an inner portion (not shown). The wire guide 13

has & proxiﬁal end 134 thereoif placed in the circular groove

12"a. There is only a small gap between the wire and

the peripheral surface defining the wire guide hole 13a

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

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

supply guide 12" and through the wire guide 13 to the

distal end portion of the wire under capillary



In order to obtain a proper dot density, it is necessary to apply en
aapropriate quantity of ink stably to the distal end o: ~he wire. 17 APR 2002
Therefore, the wire guide hole 13a should have a proper dinmension int'.”". e
vicinity 15 of the distal end of the wire and a proper anmount of ink,

w t hout either an excess or a shortage of ink, should be supplied fromthe
ink tank 2. In the printer head construction described 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. Hy selecting suitable

di mensi ons of fhe widths of the slots, grooves, and gaps, the ampunt of ink
necessary for printing can be guided to the distal end of the wre unc' ~~.r
appropriate capill ar%h%titf%létaifgfn AniiHdutn vt ritp ST iR e w1

appropriate quarty tpeRfrdnde ¢an I;tj_%u%lép@.i ed even when the ink supply from
the ink supply grooves 12h is reduced due to increased use of ink. The

di mensi ons of the i AResdFH FaGKodveSrasd Fapdk (& ndRe FtaméiRPE 15L5t he

porous nenber $n6ink62aaRkd ol Wodt Beook tiah@ed lnk-45dr o4l c A GedlbR s
sel ected so that tge apillary attracti gn IS progressively greater along
the ink path. ¥hePéf BFc? PRECHS P2REEiBe MhRE&H @gﬁeélﬁﬁf’ﬁﬁé ilﬁ‘ktESth as

descri bed be!eﬁef$reniuheisnnﬁaauneaoﬁyozﬁéba EgktbaﬂKlZ &ﬁepnhEtEG,d
progresses, in 0 e.porous _nenber t hr ough,t i nk_gui de

O ooves 1b, B4t Ar S88nSPhethaik: BT SRBGREbOEEC: SERARAS R o Fd: 6560 45,
45c, into theipprageatbéadibhdynk.ai acprebeuvirekbgbyesatmanphersel y across
t he porous nenpe at_this tipe he distange that _ihe | noves t hrough
t he porous neﬁg%%sggeigagﬁ'hf? gﬁﬂmn% fﬁkhlan{m@'ﬁgﬂp??oﬁg%gcégg when ink in
the porous nendm2igingsiponsenpdrows pirksimprdghéeedenbenedwaldl yeoccurs
between the i déEe&hgﬁ%QHsaM§£il§ﬂea‘Eg %%?gé%e'@héhﬁn&?@ﬁg@%”enber 62

due to the difference between their average aneters, and the sane

quantity of iHrPERIRAteDnERked The siipp| terkfPodyt R BaF cUsPPERERIOB1 to the

por ous nmenber; ffer '\@aiﬂksuria&é‘t@dé Lﬁ%é@i‘dé@@&ﬂ"@%é’ﬁﬁﬂﬁ é&ﬁf?l}Si nce
the i nk noves transvers% in and across the porous nenber. 61. THe “anount

I .
of ink retai RFT AP c#loffs"% 1 620R iRV iRFeA 2 Sttt #4l |y the same
as i nk which c‘:}@;si:baemzieﬂ stdppddaseftien %ei*@?fpriﬁﬁiilgtmﬁw Onh .
progresses, the. i i n_the parou er 61.is.first use t hen the
ink in the pogruoludsg?eémr}’ears (ffpiasnh?eiaa?t%l%elsi nﬁ‘sgiﬁtaee&lnqérbh%i% s’fnq?n t he
printer head siphlpEozt ebl tandrddiae prejects Srhmithgariftenddddow of

Nk TS 1Nt eridipied | 0 4l ddiedpldt Dndasal Plsu-2dd AldOnse Ofhd hiond 1 ke, 2

mass of ink which _has been so interrupted 1s noved forward until it is
joined to a pradtediafy Msdas 3 Meifatk o Rreigriing partktt4bii s greater
in the ink paiidhahdde td1e iankha ity ee dheeLayd | arsp atdsaeiien i s
greater in tr]ceox}xlt{u%irg;é/e ?jitﬁ'xhethe ink supply port 41. The slots 453a,
45b, 45c are disposed opposite to and communicate with
the ink supply grooves 12b provided in the arm 124 of
the ink supply guide 12. Although not shown, the slots
45a, 45b are joined together to form a single slot which
together with the slot 45c guides the ink into the ink
supply grooves 12b. The ink tank body 40 also has a
side wall 40c having on its inner wall suriace a
plurality of vertical ridges 47 which project therefrom.
The ridges 47 have lower ends held against the bottom
40a and upper ends kept out of contact with the tank lid
50. The ink tank body 40 furcher has a front partition

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



i

i
|

distal end of the wire than in the portion of the ink path in V\hi?gtA?%e
flowof ink is interrupted, no ink is retracted fromthe distal end?df 2002
wire, and hence the dot density will not be rendered unstable even
nmonentarily, so that all ink on the distal end of the wire can be used up.

v In the ink tank construction described above, the ' ink-inpregnated nenbers

61, 62 are supported on the ridges 47, 51iiin the ink tank body 40. The

i nki npregnat ed nenbers 61, 62 are therefore surrounded by a | ayer of air
whi ch conmmuni cates by way of the air hole 42 with the anmbient air. Since
the ink is inppégnaeedniingsrprayl owrpréssuree fhene psrsdbidoantsidally no air

| ayer o_- pockﬁgvgngleﬁedehn ﬁeqntak;bntﬁaesaeg UEt?gﬁakedTn%nQ%hﬁ 61a 62.
Therefore, any expansion of ealr int 2 caused % a tenperature
rise or by a réaugﬁﬁoﬁnlﬁ é?Hﬁ§pﬁ§rF@n9¥e§§&#e5P§f?e¢e§9éd PﬁFGGghathe air
hole 42, so thg luf@@l@?e§§Uléngﬂtﬁafnéﬁnf idgbs $8UahiZRUpEe jALRDERHET I C
pressure and does not force the % i nk out of Ehe ink tank 2.
The ink tank 2the $%EFRF8reOprotected froman ink outflow due to variations

in tenperature and @H@Sﬂbéﬁéécoﬁfl@éﬂﬁvﬁ 106k { Sr Capalh &4 Oby SHRE! ¥é figbd Nk
stably. The ink tan éi%the nk guide path for su Iy| g |nk to the wire

have di mensi orfs?&ep Fihe Reurths RATEHelYh nts.
Si nce the conpomesie mheo ®AS 0 Yadcnisi A e 1H mlwl oa&msr acy,

as by nouldin he | d .the .ink gui ath c hi‘ghly
di nensi onal | y ﬂa?/se “ﬁlaaoll@ s‘ﬂb‘tﬂq’\/ zlﬁjtb‘ft The i nk
tank 2 and the:anﬂaqpuﬁetlpatdtlpaﬁhaaasﬂs;edaeﬁ%ﬁéjl@oasﬂrtuaybcartmnconposed
of a small nu r qf Y, i i ned free fro aly, and

G g Y S e R R R R e FR 1T MR

deformation for d | ong PEr | S can 1 &l perfor mance
partly becaus@astithien A&, cad drhEefIfldeteed 53y otfhéhlenll,ldA§Qs-h0\I>EhuSn Fi gure

4, ,the ink guide argave Lgahdanymauatedt hekei a0 ptagiidepanaus member

12" e which serves as an e nsion of the | nmbers in the ink
tank. The opei&ei dANGE H3d 1 FIgaicqe SRanPEr the" tag eéséntsuoal apdt k8isane as

that of the meghee 33rOtchmbind¢z@ed wikhouhe 51&Shamee%9'Od@%epeb§9§§tlve
view of an ink tank 2" which nmay he used in the present invention. The

parts of the PREPELSAKSdf ﬁlng?Pé"e7détfﬁéFePﬁaﬁVS*BSFob§lﬁeﬁBéF569r are the

same as thosediaméberenbodheebbrsisWiemnberf bYYr eh2ch THaspar Quszgarerrber 60"
has different front aﬂd rear t hi cknesses. so hat he t? %E ont portion,
Snﬁr

which is di spB&aca8; 22&ft t"S‘thsrl’nksstﬁFﬁ p8Pt §5ed by the
tank |id 50 whencuhempnbelsbtarenBbuscthe| Bornnsomambdrl A2 owhheht ank body,

40. Thereforeg;g¥ep t§ gﬂg Wﬁkogﬁ}jgegbférﬁow hagcunior gehgl ?ogb@get ers,

the front portion thereo “fo the ink suppfy port 41, has
a smal | er averagerizl BRuABger, 5%%#%hévﬁét‘—éedhah%t‘é%abééeﬁt Rpan

progressivel yrgieapers h@WBbQoitBenéﬁE@rp@iEIQHJ.TE\htE@ Oparéegot@m.f:é@mthe i nk
supply port 4 at. the or ous, nenb ' |l aced in the ink

ime
tank body 40. 611rh ‘bb?%uésne%EPeEon? E‘P‘Fu%ftlﬁraw‘;/lléqawasl &ht P 3
plurality of goesusrsiheetayayhodeodishéter ethanverageohatpedpaseiers which
are placed i & J.n tank body 40" with the average hol e dianeters
becom ng progresswe y greater fromthe front to rear portion of the nenber
60". Therefore, theimpthatink ghiddezpoemniody nemderhsd0ink sthaki thsy t he

sane as that Qb nd 18 POLEUS JENPEL B1 Flry 62 SHOMN; LN {4 UL Eclssively
greater along the ink path, that is, successively Irom
the porous member 61 having the larger average hole
diameter to the porous member 62 having the smaller
average hole diameter and thence to the ink guide slots
452, 45b, 45c provided in the raised surface 44 of the
bottom or inner wall surface 40a of the ink tank body 40
and so to the ink guide grooves 12b provided in the ink



Al t hough in the enbodi nent of :figure 1, the ink tank 2 is placed gﬁove t he
, printer head 1, the ink tank 2 nay be |l ocated below the wires to i ZWZ
- stable printing density through the ink guiding process desc=i bed above. In
t he constructions descri bed above, ink can be stably supplied through a
sinple construction froman ink tank to the distal end of a wire, and ink
is stably attached to the distal end of thezmﬁre for producing a stable and
proper ink dot density. The ink will not bé& interrupted in the ink guide
path and the risk of a supply failure will be reduced. The Quantity of ink
absorbed in theshB{Slgv\gQ%Paiﬂn'fzénﬂé e)l;e,w@ntwoéws bsew@exs;a@eevum a

known arr angenent or ous I's used pcg)s‘é/ to the

di stal end of tﬁ‘é"ﬁ\n{]}'egu’m%r cred %hﬁ/"\’/\?a%%at”rqlﬁ Jtl\}li 1%ekP for
prir.~ing is of the sq@b| bétiaddd ttyhe antk f},&fg&@l Llj).&tdaéﬂtlzildn/d alte ~herd rdad n
the ink t4ank c an effectivel %1used for Ir, ~| |f the |n§,tank runs
short of ink, ?fg?%gb?%‘ke%/% ghe &inf g |Js‘2 r 8 scous by
being dried at Ebéwqﬂtamﬂaﬁﬁﬁylﬂﬁtrdﬁtﬁdhtduxﬁmngﬂqanﬂba m&hlewem ftan | s due
toits SOHdifICIEt on. a frei}D artridge _ink tank can be nounted in place
so that fresh iFHC Gt & wB‘@%%d‘&%%d’%&the distal end of the wire
for resum ng the dedihecckvedamiel helepéiamerer lof tthe porousr meede rdédcri bed
above, no ink flow occurs due to variations in tenperature and at heric
pressure and a stable ink dot density is available. Unwanted ink fl ow out
of the ink tank is hevevesdget hodeaddadiettgrSofartihegcoreupr membpapéZ:wit h
undesired ink spots. No ink will enter the printer head mechani g nE Which is
prevented from mal functioning. The cartridge ink tank can easil e
det'ached and attach&4ef widthkofephehi sfinthe. lSkné‘élﬂhesﬂnkSséépby45bysﬁém
of the invention is sinple in construction, it .takes up only agsfglm.
space. Wiere a nulti-c printer head e i y systens as

ologr nBons i nk suggl
descri bed above, th&PENKISERpPY &hRt &K FBLURI FFRPEAF 14R: col ouP s &R be

spaced wi dely so thaheagypsnbeteen COhOULnRI ghﬁglya@ub@eavm ded. i 20
According to further preferred as cts 0{1 the |nvent a dot rix
printer head is provided conprisi g Resy ?yg\”a H)ht ai m‘ﬂ?

absor bi ng neans i n The cgap hise twekera bishoe t)szmg;meanéeflias tperhe npregnated with

Kk I '
It Ee ?Jlt’lkal gr ??r;salrjtragna?\gﬁr p£‘2 er :é)%@%ag?éin&tg%?fiyé t%e hgllpé estsu[rﬁoeaﬁg n\liml'&suppl y

tank may have an ai rAheprstivgtsion \Mﬂmmmlra%‘b‘@aw:tng dilre idnkt | east

one space bet weggy tHhe,] Nk @w&&ww&%%iﬁwwwi g4 acad the
ink supply tank. The ink absorbing nmeans may further conprise first and .

second porous Jenbers which are in contact with each other so that ink may
flow fromone to therid hefintidie Hadd ajmxyylt}&[&( Pried a1 aamdrado an i nk

supply port which, is. arran edt r eJnkjromthe se ous nmenber,

the first poroUsTHHEF Tt 130’1' SRS VHES HRRAR ﬁgg’agﬁ%t er is

greater than tdmwseais tdfe tﬁmmnimmdrea@rﬁﬁy W ared reetnwiglgy ast ke i nk

absor bi ng nmeans, Y, dSe @ pord .%q_g} ekvg'ichsee Nolel gl o&r etl.ﬁ]ogr essively
wards an 1n

reduced in size In a directionto supply port e ink supply
tank; the por GisldATIFAIPRREL Be deprednddiem sypoadteihniliey 3@, ©hdesdid ink

supply Port, spring 36 which is defined by two vertical recesses 33a,
33b in the holder support 31 and which has a holder
attachment hole 34, and a guide slot 35. A holder 70a
has on each of its copposite sides a2 cylindrical
projection 7la, which is rotatably mounted in a holder
support hole 32 in the head frame 30, and a
semispherical projection 722, which is engageable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b
has a side disposed closer to the respective holder

-



According to a further aspect , the above head may conprise a prlﬂbﬁé% W re
a distal end portion of which is nmounted in a wire guide hole or Ro2002
Wi re guide neans, a portion of the wire guide neans being arranged to
receive ink fromthe ink absorbing neans, and the wire gui de neans having a
capillary ink path which conmuni cates both with the said portion of the
wire guide neans and with the distal end gortion of the printing wire.
CLAIMS 1. An ink tank for supplying a tora dot matrix printer head, proper
amount of ink needed 2. the ink tank conprising a top wall '(50), a bottom
wal | (40a) and walls (40b 40c) extending therebetween, an ink supply port
(41) which is arrangeg he bottom wall (40a) .to_receive |Q§lfroman

| east one por SHEPRERDAF f@ »hagingga) cylgp cHCPé PABREGHACEd “Ri th i nk under
subat nospheri gngagssbie andhhaslswbst aageablfythe aesbekayer guipecket

encl osed by thg # g the at | east one porous nenber (60" ; 61, 62) being
arranged in the® tank such that only a projecting portion (44), ridges
(47, 51) or a partlemnithtamMBa @énabeleasacbeé tal £théd4baldddb70a0c) 50)

contacts the at 4 I 6074, t hat the

remai ni ng por?ri1 ong%?é?!ﬁ at?&{ cHst one waﬁg? lowg%% Q%%n§950) I s spaced at
a distance from thefha hakdar ot pmomsnm@rrbed {BOthe BASiBPYN afePFhat an
air hol e (42); %ﬁl&é)fsthﬁud Hhe Ak Walds £oqan %§@f€§da{x£té ide space

wi t h ambi ent alr and t | east one porous ne 61, 62) having

pores whi ch m@gfr%m%lﬁﬂ r%@é--ﬁ%%ﬁ% of ntll%trﬁ@%t‘:cﬁ?dl%’g ¥Hitiaim1

Cha{ act e[ 'h Zeq:l:nfé ][t*}f?zt 19 ctalnrk tzarllk_; (ot %récﬁ.zifﬁdfﬁﬁa Q§]:e d@é%ﬁl‘h&tﬂby mlount ed
unit, with a plurality ~r ink -supp sections, each of said, jnksupply
sections haviBR§idnaned ddpsihe Balidrs v Gorand hefireofcamhigp i zzlfppl y

sections contjisdrt@daintK taeS®ided 70a. Then, the holder 70-a is
turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2 into
contact with an edge of the respective guide slot 35 in the
head frame 30, whereupon the ink tank 2 is positioned
with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 124 of the 'ink supply guide 12 which
projects upwardly from the printer head body 1.
Continued turning movement of the holder 70a causes the
arm 12d to engage in the inX support port 41 and be
inserted into the ink tank 2. The semispherical
projection 72a on each side of the tank holder 702
engages and spreads the leaf springs 36 apart from each
other. The semispherical projections 72a finally engage
in the attachment holes 34 in the leaf springs 36,
whereupon the leaf springs 36 return to the verticazl
positions to retain the holder 70a securely in position.
At this time, the ink guide slots 45a, 45b, 45c in the
bottom or inner wall surface 40a of the ink tank 2 are
dispcsed opposite to the ink guide grooves 12Zb in the
arm 12d of the ink supply guide 12, thus forming part
of the ink path from the ink tank 2 to the printer head

body 1. The ink tank 2 can be removed in a procedure



menber ( 60" ; 61, 62 ) fornmed by said porous nenber and inpregnatef mﬁbﬁ

I nk) and, at |least two of said ink-supply sections carrying ink of { 2002
different colors. |Ink tank according to claim 1l characterized in that said
unitary ink supply tank is formed with a plurality of ink-supply sections,
each of said ink-supply sections having an ink supply port, said unitary

I nk supply tank containing an ink absorbing nenber in each of said

i nksupply sections forned by the porous nenber and inpregnated with ink, at

| east ,two of said ink-supply sections catfying ink of different colors,

said ink in said ink-supply sections being of a color other than blacks;

and a further se arate | u t ank forned ith an_ink SUPROLL PP
separate ink abs i g %@%bg?ggﬁg e & ‘p’iﬁ‘\(l)\% “Hat 8 Pcafscoﬁ dec\EM thin

sai d separate Ag&uéupply , tank and |npregnated wi th ink, and the I nk
contained in sald s ra ' bl

claimed in claim?2 gI?p &nar acterl ze Satr% CF%% |§%(absor ‘?rée:dr%)
(60",) is conpeesgd B;)het Hek G%ﬁrw@IdUS(,SG:)a:tIfletmemklktmmry, t@m-’k Rixg . S

I nk tank as cIa| e | [ terized
in that the imk> &bsorblfﬁ?&mﬁﬁ%&qfﬁ&s%@%‘”@ﬁeﬁ %%arrfsl%ér)]r ?tégé]a])rﬁp . Ink
tank as cl ai mpg ithecPdildd: PaReDs, Woiear 4beemiized disn itha stendhik absor bi ng

menber (60") has i ckey, relsiAQN i i B |l port
(41). .A3.A. ﬂ@i\gg Alé(:?/oeA%q EtAtaq gt ttl%r\éb(fArlAst %fc%;attgbe d%ﬁi@pKBf A@ A2
_ A A9H the distal end surface 13c of the wire gulde 13 so that

- } JKoqg{ vql gbgfﬂ gﬁkCﬁbﬁakea]sca]scabsﬁbea} Qakeaheaekcma@h%&laﬂlcwhcakcaul ca]
ca]ca]ca]ca]ct gaigglca]xTa C U%Y;?]En ttacEG% gR§c2§51vely 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 13c of
the wire guide 13 is drawn under capillary attraction
into cross-sectionally V-shaped collection grooves 13b
(Figure 4) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surfzce of the
wire guide 13 and ccmmunicate with the wire guide hole
132. 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 a2tmosphere.

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

In order to obtain a proper dot density, it is
necessary to apply an appropriate guantity of ink stably
to the distal end of the wire. Therefore, the wire guide
hole 13a should have 2 proper dimension in the vicinity
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The 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
guide grooves 12b and the slots 45a, 45b, 45c, into the
printer head body 1. Since the ink moves transversely
across the porous member 62 at this time, the distance
that the ink moves through the porous member 62 is small
and no ink interruption occurs. When ink in the porous
memper 62 is consumed, a pressure difference immediately
cccurs between the ink in the porous member 61 and the
ink in the porous member 62 due to the difference
between their average hole diazmeters, and the same
quantity of ink as is consumed is supplied from the
porous member 61 to the porous member 62. No ink
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The amount of ink retained in the porous member 62 thus
remains substantially the same as ink which has been fed
out. Therefore, as the printing operation progresses,
the ink in the porous member 61 is first used up, and
then the ink in the porous member 62 is used up.
The ink guide mechanism in the printer head body
operates tr produce the same advantage. If the flow of
ink is interrupted in the ink path by reason of
vibrations or the like, a mass of ink which has been so
interrupted is moved forward until it is joined to a2
preceding mass of ink since the capillary attraction is
greater in the ink path than in the ink tank. Since the
capillary attraction is greater in the vicinity of the
distal end of the wire than in the portion of the ink
path in which the flow of ink is interrupted, no ink is
retracted from the distal end of the wire, and hence
the dot density will not be rendered unstable even
momentarily, so that a2ll ink on the distal end of the
wire can be used up.
In the ink tank construction described above, the
ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-
impregnated members 61, 62 are therefore surrounded by a
layer of air which communicates by way of the air hole
42 with the ambient air. Since the ink is impregnated
under 2 low pressure, there is substantially no air
layer or pocket enclosed by the ink in the ink-
impregnated members 61, 62. Therefore, any expansion of
the 2ir in the tank 2 caused by a temperature rise or by
a reduction in atmospheric pressure is released througn
the 2ir hole 42, so that the pressure in the tank 2 is
egualized to atmospheric pressure and does not force the
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ink out of the 1ink tank 2.

The ink tank 2 is therefore protected £from an ink
outflow due to variations in temperature and atmospheric
pressure, and is capable of supplying ink stably.

. The ink tank 2 and the ink guide path for
supplying ink to the wire have dimensions dependent on
the accuracy of the shapes of the components. Since the
components can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and the ink
guide path can be highly dimensionally accurate and have
a stable ink supply capability. The ink tank 2 and the
ink guide path can easily be assembled as they are
composed of a small number of parts. They may be
maintained free from wear and deformation for a long
period of use and can keep their initial performance
partly because of the lubrication effected by the ink.

As shown in Figure 4, the ink guide groove 12"b has
mounted therein an ink guide porous member 12"e which
serves as an extension of the ink-impregnated members in
the ink tank. The operation of the ink guide member 12"
is essentially the same as that of the member 12 of
Figure 2.

Figure 5 is an explodeé perspective view of an
ink tank 2" which may be used in the present invention.
The parts of the ink tank of Figure 7 other than a
porous member 60" are the same as those in the
embodiment shown in Figure 2. The porous member 60" has
different front and rear thicknesses so that the thicker
front portion, which is disposed adjacent to the ink
supply port 41, is compressed by the tank 1id 50 when
the porous member 60" is introduced into the tank body.
40. Therefore, even if the porous member 60" has uniform
hole diameters, the front portion thereof, which is
adjacent to the ink supply_port 41, has a smaller average
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remote from the ink suonly 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 gquiding 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 2
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 guantity of ink
absorped in the ink guide path is smaller than would be
the case with a known arrangement in which a porous
member is used to apply ink to the distal end of the
wire. Therefore, any wasted ink which is not used for
printing is of a small guantity, and hence substantially
2ll the ink in the ink t4ank can effectively be used for
printing.

If the ink tank runs short of ink, or if the ink
in the ink tank is rendered highly viscous by being
dried at a high temperature, or if the supply of ink
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h& ()-3 fails due to its solidifijcation, 2 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 mechanism,
which is prevented from malfunctioning. The cartridge
ink tank can easily be detached and attached for ink
reélenishment.

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

unwanted colour mixing can be avoided.
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ACcording to further preferred aspects of the invention, a dot
matrix printer head 1is provided comprising an ink supply tank
containing ink absorbing means in which the ink absorbing means
has been impregnated with ink at a pressure lower than
atmospheric pressure. The pressure at which® the ink s
impregnated preferably is in the range 5-10 mmHg. The ink
supply tank may have an &a.r hole therein which communicates
with air in at least one space between the ink absorbing means

and an inner wall surface of the ink supply tank.

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

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

wire guide means and with the distal end portion of the

printing wire.
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CLAIMS

1. An ink tank for supplying a proper amount of ink needed

to a dot matrix pxrinter head,

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

an ink supply port (41) which is arranged in the bottom
wall (40a) to receive ink from at least one porous
member (60", 61, 62), .which 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
arran.ged in the ink.- tank such that only a projecting
portion (44), ridges (47, 51) or a partition wall (48) of
at least one wall (40a, 40b, 40c, 50) contacts the at
least one porous member ( 60” ; 61, 62) so that the
remaining Iﬁortion of the at least one wall (40a, 40b,
40c, 50) is spaced at a distance from the at least one
poic:,us member (60” ; 61, 62) and that an air hole (42) in
one of the ink tank walls communicates ‘air in the space

with ambient air,

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

pores which progressively reduce in size.

In tank according to claim 1 characterized in that said
in tank (2”7 ) is formed as detachably mounted unit, with
a plurality ox ink-supply sections, each of said ink-
supply sections having an ink.-‘;suppl'y delivery port, each

of said ink-supply sections containing an ink absorbing
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member (60”7 ; 61, 62) formed by said porous member and

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

sectlons carrylng ink of different colors.

3. Ink tank according to claim 1 characterized in that said
unitary ink supply tank is formed Wlth a ;ﬂurallty of
ink—supply sections, each of said 1nk supply sections
haviry an ink supply port, sald unitary ink supply tank

" containing an ink absorbing nember in each of said ink-
supply sections formed by the porous member and
impregnated with ink, ‘at least two of ‘said ink- supply
sections carrying ink of different colors, said ink in
said ink-supply sections being of a color other than
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 1mpregnated with ink, and the ink contained in
said separate ink supply tank being black.

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

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

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



