| nk gui de assenbly and ink tank for a dot matrix printer head The present
I nvention relates to an ink guide assenbly and ink tank for a dot matrix
printer head and especially for a wire dot matrix printer head. Such a wire
dot matrix printer head has wires supplied with ink at distal end faces
The present invention rénstgyide asgembhautand ipki heek head and al t hough it
is not so restricted, it refared ﬁ@FemﬁhF%KCBFaFF9rto a wre dot matrix
printer head havingwires suppl; ed DE®B ink at distal end faces and

novabl e agai nst a sheet of prlnt paper for transferring ink to the sheet
in the formof dots to record a character, a figure, a graphic inmage or
the Ilike on the §§eet An ink sup g systen1for a wre dot matrix printer
i s known in which 28 PRRSFNBbORAVERTHER fRbateputoi AR Bk Suppeidusembhy an

i nk tank toah8eidkstahkefds af dbbemytrex ﬂﬂntéanségarsﬂdfégaaé{@av¢res
directly to -she f rin aper I nk gui de mechani sm for such
an ink supp gy‘g%e%‘li Il“%%:f&e%ﬂ'%% A-%fwg'g %‘éﬁﬁf—‘ det BT e Pranter
por ous nenbeeadapabl einésabspp biad wikh f Lokn aBndiskal askd £hees nk gui de
nechanISﬁlhaVIngTwerpsesenmtaabehglbherQQ%Q@% RITRerd ot hta Pfpus nember

contains f e 0 | nmeters vary in a_ cerfain range, wth
t he resultb?ﬁggg%hge%?kggs 8ﬁ§%ﬁ& cé aﬁﬁ|Wﬂf\ﬁ§“§%§??kﬁﬁ%éde% menber to
porous menbeiategnmobet hackiendavrdyand anau&hl@dﬁﬂmar#ﬂﬁlﬁﬁﬁﬁtéﬁ ink are
liable to u e e antities of

i ink retai nggalanﬁtak?éﬁg %Qﬁlétg SH?B&?%d §§§P nkn%% \(IS!IIJ‘ ’fqe?acﬁqsf er

L “wi del y, anﬂn@hﬁovablﬁoﬁﬁﬁénﬁﬁn%eﬁheetlpﬁbpelna waper rfati mensi ons or to be
. def or med dgeaﬁgfe?aﬁﬁQOEnwﬂEB the §hﬁ8§ QB the g%é%fof %ot t%d“

~agonsequent | ¥ $e i nk”densi ties e so-forne
100111 FERPTE HAI CRATRFERF) (21 £ 1gure, 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 wire
and transferred from the wires directly to a sheet of
print paper. One known ink guide mechanism for such aﬂ
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 porous member,

and both excessive and insufficient quantities of ink
are liable to be supplied to the distal ends of the
wires. The quantities of ink retained in the vicinity of
the distal ends of the wires differ widely, and the
Porous member is liable to vary in dimensions or to be
deformed due to coaction with the sides of the wires.
Consequently, the ink densities of the so-formed dots
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FETEATLrrrrrrrrr 159159 2 are irregular. EP-A-97,009 di scl oses anot her
i nk supply nechanism in which ink is supplied froman ink tank to the
distal ends of wires by neans of a pugmp. The ink supply nmechani sm of

EP- A- 97,009 has, however, the disadvantage that the construction of the
connection between the punp and a printer head is conplex and results in
i ncreased agestirnegulamecessary to provide a good seal so as to obtain

good punp perfor e, ' e-torque drive, source.is required for

driving the g u%ﬁfﬁeﬁ%@s&ppﬁ%ﬁé%%{%ﬁ S i 1K FYPREY JPEGRRRHF R ex i n

the case ofPa"idGht ilndolisursupdlitest fmeard amanichls urdnlant  nkhe uppstyal mechani sm

i s not sui bahkeokok;; ] ri nter e [t ] heref ore an
OCouteR B RSTRe PR Tl dyedyd

obj ect of the gresent invéntion to p and highly
reliabl e i AREGARGEDa9E #BR - 9nd Odnhasanhomever ddtheredisadyrritage head

whi ch has Bhatiphe ceaBSiikelidan o Ringh d |y tabl e
: cenBeiriee l_o?xk off‘ME'h% c'oﬁn%ﬁ:{(rp 6{%}% t)ﬁ@ghl.gn X

¢ and approgréate ?uaEtlté of in roman Ink ta chis

i subj ected 87t RePFARFEENBE2E: i8nFrmBARENRRE desvddsS sicringreasatber at ure

= variationscosian pItoiscnateskdelyi @8SprbviBE A §oodl.<23 . iy di scl osed
¢ a wre dotob€§{£i§ﬁ$§inter hea% conBrising an iink tank; a wire qguide neans
i having a portion hPHEPPRIAGERENGS  r 2REi e lRRTErtORIIe 4hiVe ank; and a
: printing Wowree iSsrequinddpfioti dpioinghthl pampRuUNe’ iihka shigpdy N the

L wire guid s ar N ] ' ans _having a,  capillary ink path which

4 connunica?%s Ept??éﬁf%m%%gtgg#ggrgng?%ﬁfﬁ¥ gﬂetﬁFréaﬁﬁi& feans and with a
.- di st al endiulti-colour printer head, and such an ink supply

mechanism is not suitable for use with a small printer

head.

It is therefore an object of the present invention to
provide a high-quality 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 a stable and
appropriate quantity of ink from an ink tank and which is less
subjected to the influence of environmental changes such as

temperature variations than 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 having a portion which is arranged to
receive ink from the ink tank; and a printing wire a
distal end portion of which is mounted in a hole in the
wire guide means, the wire guide means having a
capillary ink path which communicates both with the said
portion of the wire guide means and with a distal end
portion of the printing wire so as to supply ink to the
latter.

In DE-A-2,546,835, however, the ink tank
contains liquid ink which enters one end of the
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. the wirey é“ﬁ?Eﬁ #@ICh i nk col |l ection groove any excessive ink ;
on the dIS aI end Slurtace of the wire guide neans is drawn under capillary

i on of the printing wwre so as to supply ink to the latter. In
2,546,835, however, the ink tank contains |iquid ink which enters one
ngd of the TH S SHEET HAS ~s' LE d REPLACED - -y KS; capillary ink path,

Wi'th the result that ink flowis liable to vary or to be interrupted if
‘the liquid ink contains particles of dust etc. which clog the capillary }

..o 1 nk path. Fur wre means nstructed that any air
““whi ch has® %Béﬁag?gn nFnP8 Pine W1t %ﬁ ffﬁPIF %&a%oﬁ@% ?éﬁﬁbﬁ Sescape
" therefronlpabde to vagmchrngot be dntseairupmtedsutl ate dﬁquhd \dinke gui de

reans, "‘P:I:Htwﬁsaggk’lﬁci@@t EhQuakr Gan %ggglltlg% Eh%ﬁbq\rj‘f’ég%i,essure

whi ch is present om/problens are
provi ded ok pathent Fugthexwessi v GhEnklaecgnuﬁatmagnenlshsodlstal end

surface obondbpudtés gHégeaHgaQ§r LRiER A28 Bé% 28§aPHeEﬁtbs tHscl osed a

W re dot matri x rlnter rrsitng an in ans; a WwWre gwde
nmeans havi™g %Yp%?mbham faree aanaﬁgeasséperébereérpmkpmgm the ink

suppl y rreﬁé@ct@ﬂdg%@Mb@@aﬁ efldssakrapd §E‘rEﬁEGWL§@dgalaé|ﬂEhﬂg wire a
di stal end, portion of_ whi is mounted in a hole in fhe wire guf de neans

with a gaftiherthetorieht 'EIH%tV\F]P% JtF dE2Re8KB2NAYNABT atBEpLPYary i nk path
whi ch copesssatesshDéh isi pheséet Sahd eaﬁgeom@ad tbpirémnstal end surface

of the ui d ans_and with_the ortlo of the printing
e so MG TP o L fre 'BrovERge E8F BReveSEiftuni cat g it
at | east a:messul«e:cnlnlecacmnubabmg ontthéedistal hendi stefaeedofur f ace of

attraction, thdmEP-A-0,042,293 there is disclosed a wire dot
matrix printer head comprising an ink supply means; a
wire guide means having a portion which is arranged to
receive ink from the ink supply means and which has a
distal end surface; and a printing wire a distal end
portion of which is mounted in a hole in the wire 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,
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ﬁ?each I nk coll ection groove beingéépen to the atnosphere. In this

¢ construction, however, there is no provision for ensuring that the force
¢ of capillary attraction increases in the direction fromthe ink supply

. eans dd4pedilel lsaiidf dist als endapred ate WithleheeFesult that there can be

“. wast age %3 c;y%fcﬂr{{' el E'hé” Sy TReBscidH, S SHERTtSAS RiMe REPLACED
especial ly 1T air trap |n the latter. Accordln to tnﬁygresg P
t ank

i nventpmm%r@lﬂoriéﬂq h?é*léie? saspeBRidedgdn ik Eﬁumae 85séhty
for é?n ntB I Kealll | B@b ARG acedr difngependodeperdariim cl hi m furkberher
advant@ageous features of the i'nvention are evident fromt gedgpgggﬁgt
: clalnsad%%RRﬁQﬁQEFt%@%F?E??her asffectthet he | hNastien provides a dot matrix
é pLI nt efi&@aﬁixémwérid@@ta@mmkssuEpl y tank containing ink absorgbng means,
i the ink su an avi_ng n p | ar d 0a
i receive i nlf@:r%# ﬁk a‘abg'éfﬁher 2 CX: %%?\Qﬁci?grglns?ggnl ndltacﬂgt the ink
' absorbﬁ@@xmmamsx|grlnoaprbes@dcompthélOQC|n|ty of the ink supply port. The

i nk absgy bifg $WPPSyi eaRkebghakkiyi8gMRARS88E o B néfhleat@ansnaf the ink
supply tank. The 1n absorblng meanS may have a tdpered portlon Mor eover ,

i nk Supé)iﬂarpg)éd tdheec@ideWahk PFBaMStRE LHR hBEoTBAR Pymbaak preferably
conprls |id therepf. The erably has pores

k abso neans pre
k. thereir© %ﬁF??kﬁ% st ﬁhinﬁgﬁnfﬂﬁd?gfaﬂéénﬁrHﬁFPﬁe Sink supply port. The
¥ head nmemrgrsed invihe giciwivpans bhei bgkasupeldyi porehich is arranged to

L oo e LADE looAbg LG, ESceDEAt 07 iR Rl L oY Tk Pat
i ch |h’zbr°@alslesnaamar@fd¢hecimbrs@pplhetank

The ink absorbing means may have a tapered portion.

Moreover, the ink absorbing means may have a
thicker portion in the vicinity of the ink supply port.

The said wall means of the ink supply tank
preferably comprises a lid thereof.

The ink absorbing means preferably has pores
therein which increase in size with distance from the
ink supply port.

The head may comprise a wire guide means having a
portion which is arranged to receive ink from the ink
absorbing means, there being a capillary ink path
through the ink absorbing means, the force of capillary
attraction in which increases in the direction of the
wire guide means, the said portion of the wire guide
means extending into the ink tank so as to receive ink
directly from a part of the ink absorbing means in which
the average diameter of the pores is smallest.

The said ink absorbing means reduces the chance
of particles of dust being carried into the capillary
ink path. Moreover, air which has been drawn into the
ink by capillary force can escape therefrom through ink
collection grdove or grooves, while the latter may serve
to prevent excessive ink building up on the distal end
Surface of the wire guide means.
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" gui de means, the said portion of the wire guide means extending into
ink tank so as to receive ink directly froma part of the ink

sor bi ng means in which the average dianeter of the pores is smallest.
said i nk absorbing neans reduces the chance of particles of dust being
“*ted into the capillary ink path. °Mor eover, air which has been drawn

o the ink by capillary force can escape therefron1through I nk

ection groovgfgfeggggy tPﬁhgégdtgﬁrggégegf Xesgr¥g ﬁégdgrevent

ssive ink buiTding u surrace W re guide

- - -means-has._anTip FRSOVREPRACELDN - whose- width- ipreferably,
sai d pﬁg diopmoh &H@ &Wé?a@é“QEamEEéBSo?aﬁhén?ﬂthggEd?ogégove therein
e w dt he small est pores.

: Iqﬂf af t he awsrag dianet er
si‘er abl y, the PEPLY hetRaphathetR BhQ goP BﬁFUEeHoPeWFﬁethe wire
CEuTe SR i 0 s stes Gussbshama At fosereianstbtan B0 0L L0
uni cat’é’g H %t%fﬁf‘?ilfﬁtf?ggs%/h k@%a‘& gﬁs et heki gRid®sor bi ng
s and ggbdveer wal |l of the ink supply tank. The ink absorbing nmeans is
sure,” ”‘”i‘*ﬂeatﬁ% At S e o A e PR ot e,
ly by Ma)cmfcommu;ﬁa;es withe ammrpeatylhgastr amengspace which: - Figure
ont eﬁe&%&%@*ﬁ%ﬁ % Q3 ndhll MELABE RS BeY e
by, of” deIﬂURR%ﬁ< 4 nk supply guide formng part of the prlnter head
gure 1; The ink absorbing means is preferably impregnated
with ink at a pressure lower than atmospheric pressure,
e.g. in the range 5-10 mm Hg;

The invention is illustrated, merely by way of
example, in the accompanying drawings, in which:-

Figure 1 is an exploded perspective view of a
printer head according to the present invention,

Figure 2 is an exploded perspective view, partly
cut away, of an ink tank and ink supply gquide 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 a
head body of the printer head of Figure 1;

Figure 4 is an exploded perspective 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 a printer head of the
Present invention;

Figure 6 is a perspective view, partly broken

A%ay, of an ink tank previously known to the
f‘PPlicants

Figure 7 is a schematic view to illustrate the way
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Figure 3 is a side elevational viewillustrating the manner in which an
ink tank is nounted in place in a head body of the printer head of Figure
1; Figure 4 is an expl oded perspective view of an ink guide which may form
part of a printer head of the presentéinvention; Figure 5 is an expl oded
perspective view of an ink tank which may formpart of a printer head of
the present invention; Figure 6 is a perspective view, partly broken

‘aaay, of abiivwkichnxiprbvappeflyirnshe Bkt hankapfl FEEHES Bidlre 7 is a
schematic Véﬁ%é&&bdl|y§arate the way ----------- THI S SHEET HAS ; f
REPLACED 3' in Which air trapped in the ink_tank of Figyre 5 is
expanded; and Fi UiHEei @ dssenefaeretirefisy afsaveRVEBrGMY“™Brinter to

illustrate ;amra:réﬁnwnfnlugﬁratéeanthereﬁéemeﬁtgufeelﬁesndharebft he
acconpanyi ng dra strgt L tank construction reV|oust known
to the appllcanﬁé é&ﬁﬁ) aﬁ ?ﬁk Fﬁp?ﬁﬁﬂﬁ?%ﬁyﬁ%ﬂbéfawi of a
por ous nateilkﬂstmﬁneﬁadlimk aanhnko&éﬁrucﬁhenipkevaokshpnknountton of
Figures 6 I a S e anount of
ink to a g@ﬂ%t%éﬁxléa s u%g§$9§§p?§pgngtgm§§8$+¥%§9 Hé@?rgctlon by the
i nk-i npr egni ®&d ewgrhert 1és(pofrdmes men@exalﬁmhmh bfilbpraghankdléfth a | arge
quantity of ' oplt f n,air hole
né %&“Oﬁarﬁapcgc?r@@%é@l y por 4 %&Mr {98

142 in the ank roman 1n supp he air %ole 142, as

shown in Figjdle7 shapgmand ceaRsSuPphy a2 rsyitapke camoenheef imk Fok-
a printer head body under appropriate capillary

attraction by the ink-impregnated member 160. The
member 160 can be impregnated with a large quantity of
ink while preventing unwanted ink outflow from an air
hole 142 in the tank 140 and from an ink supply port
141.

The air hole 142, as shown in Figure 7,
communicates with air in spaces between the ink-
impregnated member 160 and the respective inner walls of
the tank 140. _

When ink is supplied from the ink tank 140 of such
a construction, the ink in the ink tank 140 which is
remote from the ink supply port is moved toward the ink
supply port 141 under a pressure difference which is
developed between the ink close to the ink supply port
141 and the ink remote therefrom as capillary
attraction of the ink-impregnated member 160 in the
vicinity of the ink supply port 141 is increased due to
ink consumption. However, as can be seen in porous
materials, as the quantity of impregnated ink is
reduced, ink-impregnated members are generally subjected
to an increased resistance to ink flow and to the fact
that interrupted ink paths prevent smooth ink flow. If
the ink flow is prevented before a pressure difference
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nk is supplied fromthe ink tank 140 of such a construction,

pt ed gk yoauratdoaguent snmooth ink flow. If the ink flowis
At ed befor n ur, [ H
producedA% %ﬁ%ﬁosgﬁgtﬁch‘s&q&h% Fl#n th7§ ?ﬂgtan]ﬁ ahen t

€ |nk I40 requent ock ts or

fi he air hol e

‘;e‘i’;d]_'&k14\whaéeaﬁd&caﬁéhebylé&r©fds @Dmijteioe:lty atypa.}yﬂe@; any is

completely trapped air is expanded as indlcated by the
‘arrows B and thus moves the surrounding ink. Upon
arrival of such an air pocket 144 at the ink supply port
142, the resulting undesired ink outflow can cause a
sheet of print paper to be smeared by an ink spot or can
-allow ink to find its way into the printer head
mechanism, with a resulting malfunction of the latter.

' The object of the present invention is thus to
Jprovide a construction in which the ink supply is less
gbubjected to temperature and other environmental
ariations.

In one embodiment of the present invention, a
finter head is adapted for use in a multi-colour
:Printer. Movement is effected of the head of such a
i?rinter or of a sheet of print paper or both, a wire
99=r6590nd1ng to a desired one of the colours being
;rected against the print paper at a prescribed
Qﬁition thereon to form an ink dot. Desired characters
figures can thus be produced by repeating the above
le. In such a colour image printer using inks of
ferent colours, a sheet of print paper (or other
‘Serial) may be scanned by a printer head in a
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B 42 is e ndeq and i's dis ed o the air :
42 adoileditdat éd sypapég \M"Fh Cgﬁﬂ &% to the

gnaped menber 160 and the respective inner walls of the tank 140.

t he i nk

e ink tank 140 which is renote fromthe ink supply port is noved

d the ink supply port 141 under ' pressure difference which is

t'oped between the ink close to the ink supply port 141 and.the ink

e therefrom as ca attraction of_the inbk:i eg ted nber 160
U clanigpcrea st Doy otou e HHEr aoti GHk (SRR i

TPt | 0Ny 4 HowaeT ,t1es 10N reeozeef nam p:d-re)usnk rml;mlyalmr‘asuhe guantity

d
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REPLAUD

he i nk

f r onpgioh & rieqraesitdyl pagopeckets p40 layanrs rf il pdsraprad and unused,

ng in aeg_gort @5’1 tﬁHpP}nﬁﬁQH'&att' v.ﬁ{é)vﬂs%‘é“’d@t'dkféﬂ ly in Figure
a

ers of air trapped
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2142, the resulting undesired ink outflow can cause a sheet of print paper
to be snmeared by an ink spot or can sallowink to find its way into the
L printer head nechanism with a resulting nmalfunction of the latter. The

g obj ect of the present invention is thus to k-w..,.Provide a construction in
£ which the ink supply is less -subjected to tenperature and ot her
environnental -variations. In one enbodi nent of the present invention, a

%.sprinter hdadersiqdappetaflottcushe mixention caff deed pof ntiee. phbvenent is
= ef fected o a u a ri eet f [LN r or
= both, a wi %bg?:orgrseggg{r?d%n%%teodgl%delsrlltn(rae(ra Q%r?g{eofscfaﬂ'é 26}5%1 %Pfdl rected
o=, : agai nsthe hBrfsﬁFnPaBGEeFﬂazYt bg feds @lidngd byPdsintd cm.tl:cmnsadmto form an
Y.ink dot. Destbed chagasters aid figures can thus be produced by repeating
%ithe above cycle |In stch a colour inmage printer using inks of efferent

L. colours, a sheetTR® PPRALTP&SEPN(OE St At iFodoudl prodtar tanned by a

'."'.-""'__-prl nt er he@&xérﬂaﬁ1¢&ll?6593ﬂh51§|‘ﬁ§ uHéSB J'A 5&11&%@%@%@ 70 i rection

normal to the d ction of paper to form cone-dot |ine

: ’I n one scdMhy {PIRE, aﬁﬂd%ﬁ'ht B8 ﬁPFntﬂlﬁéﬁérmﬂﬁnge e @EAYhE by |ine
-pi tches t and ea:cs}uieeﬂ:mgﬁSpri'hE papetr Yetki ethelr aawelrtilalgolmurispreedt er is

ey e A SR desout | BTG 80 BLTer el Mt vt e
or ot her ofatagr iaggow 1Y | sAi edrrayooff wiceepssieliynat 72,0178, i7d¢ pistch in
he directyPiine printer head 70 extends along a straight line
inclined at an angle 8 with respect to the scanning
directions X, the wire positions being spaced in the
direction Y at a pitch of L sin 8. Yellow-ink, magenta-

ink, cyan-ink, and black-ink wires (not shown) are
located at the positions 72, 73, 74 and 75,
respectively, to effect colour-image printing free from
undesired colour mixing. Since a dot of one colour is
put on top of a dot of another colour for mixed colour
formation, multi-colour image printers are generally
liable to suffer from unwanted colour mixing because the
ink of the former colour is applied to the wire carrying
the ink of the latter colour. 1In the printer
construction of Figure 8, yellow ink, which is the ink
most affected in colour by inks of the other colours, is
first applied to the print paper so as to prevent the
inks of the other colours from being applied to the tip
of the wire carrying the yellow ink, thus avoiding the
mixture of the yellow ink with the inks of the other
colours.

The present invention is concerned primarily with
a printer head, and no further detailed description of
the overall printer construction will therefore be
given.
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of an arrow Y. An array of wire positions 72, 73, 74, 75 on the printer
head' 70 extends along a straight line f. . inclined at an angle 8 with
respect to the scanning directions X, the wire positions being spaced in
the direction Y at a pitch of L sin 8.4Yellowink, magenta- ink, cyan-ink,
and bl ack-ink wires (not shown) are |ocated at the positions 72, 73, 74
and 75, ~~. respectively, to effect colour-imge printing free from Yip

undesired col our mbgm Sifearm %ldﬁe&@ef@b@&'é;bé vP&S Qp fop of a dot
of anot her gglg%%rf xed colour _formation hulti-colour rmage ~:..:
printers ar& general ﬁqactﬂ ing &t e IR ERTEMha kR BN EEPRUr i xi ng

because the % i AR dihk hadkorarers @Hmhaﬁl?ﬂ%mﬁﬂea% he NbI&e£adh yi NG
t he ink of tte I ri nt r nstr ctjon of_ Figure 8,
Ewﬁl EE 2 r&?;t%l{f hegd tb%?fyp b%/ 15IRE & the ot her

yel I ow i nk, nost
col ours, isdoppiet Cappltlreld:ttl@m lcompaised pzﬁ)ezm srnlascatn:k mhem the inks of

the ot her CebRYA bei | t th re carrying the
yellow ink, .th us§35gpnh Slggka&%?x?%?e%ﬁjﬁag %hﬂ éh& H t4F the i nks of
the other @bYdded. inke Bhasensechionsi dod $cdmmdwedﬂm| el Imlw th a

printer headre affippeghdtbles nd Ll t r prlnter
constructlo N é pthereforeEgegh?vengfgﬁy%gégﬂgahﬁ%ﬁ AH?E&%S Igure 1lis
an expl ode })e‘? pRCPPHRUTI @ﬁ/tSFlalpthFé‘r aﬁ@a@%@gmdng-m ¢hehdnir esent

I nvention. temk nk. tank 21is detachably nounted by a holder on top of a

printer head body, 1 The Ik, t 5 is of a dauble construction conposed
nlﬁ aPSFQEEr|H§a§n€°§H itnkagaAR 2&Swhi ch is

ink guide groove means 12"b with an end leading to the
respective ink-impregnated member 60" and a wire guide
13 having a wire guide hole 13a for guiding the tip or
distal end portion of a respective printing wire (not
shown) therein.

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

of an ink tank 2B $ore2EBntak
}__ front portlon an ink supply guide 12" (Figure 4) havxng

! description below, reference will normally be made only

! to a single ink tank and its associated wire etc.

The ink supply guide 12" and the wire guide 13
jointly form an ink path from the ink tank 2 to the
distal end portion of the wire. The printer head shown
in Figure 1 is adapted for use in a four-colour printer
plotter or in a four-colour image printer, and four
wires are employed respectively corresponding to the
four colours.

In a2 standby position, the distal end portion of
the wire is located rearwardly of a distal end surface
13c of the wire guide 13, and the length of the wire is

selected such that an ink meniscus formed in a front
portion of the wire guide hole 13a covers the distal end
of the wire.
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divided into three sections for coloured inks. The inks are inpregnated in

I nk-1 npregnat ed nenbers 60" (Figure 5) of a porous material which are
contained in the ink tank 2. For each ink, the printer head body 1 has in
its front portion an ink supply quge 12" (Figure 4) having ink guide
groove nmeans 12"b with an end leadihg to the respective ink-inpregnated
menber 60" and a wre guide 13 having a wire guide hole 13a for guiding

the tip or tal e rti f t [ (not  shown)
thor el h. - Ther Aintd SiL880 As¥BaL, WAERATIGHBEIAEE PR AR (T oo At ed
wi res esoppliuguiideoddér and §h@pMﬁ§Ptquikokﬁwlﬁﬁlkwb%elom1 reference will

|1 l; t
Qﬁfe”?nkasggpggea ﬁge)jfg"a(ﬂe% FeQliq ik o %B‘féf%éé %@Sﬁp@f&megm ;] E Safh

t he wire guide 13 | oi nt|l
fromthe ink aﬁklzkt §UPRaY apésisl le%wdqmﬁtq cﬁf'-rbtfrftheh%? el2%he printer

;. head shgum gh@dEh%U'&ﬁeldh§t§qaﬂhad Pt e dfn @hé QM r&Ol THE fHk Nt er
;. plotter or gur- | mage printer, %ﬁk fcngﬁ W res are enpl oyed
i respect$VEP§YcSPF §péﬁdlﬁé590hﬁﬁeanféﬁ9§ﬁﬂ JU3Ge FIAfRby position, the

- distal Eﬂdbpméhdﬂﬁgoﬁo the Whkeilmp reqeritadl meabwear B0/ ofTre dirst al end
- cuch tratidn FRRORENtechs %a?%é%ﬁﬂ%é% R e e gut e hol e
. 13a covenatt bekdwsilal bendtabﬂ.yt beppilied Hidh JHEET AT e EN as'I'?EPLACED 10
e et BSE TRt e 3 CInEUTRI, SERI G R b e o

k- Figure ﬂronﬁhsurﬁacsubbf thedeof2a gdgculagnigrngovenlle "@'whifaly gui ding the
B i stal enthROLEL0s i R Kb Enk THB1WAK grooves 12"b through an

inner portion (not shown). The wire guide 13 has a

proximal end 13d thereof placed in the circular groove

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

the peripheral surface defining the wire guide hole 13a

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

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

supply guide 12 and through the wire guide 13 to the

distal end portion of the wire under capillary

.attraction.

The ink tank 2 will now be described in detail
.. with reference to Figure 2.
: The ink tank 2, or each ink tank 2a, 2b, comprises
~a&n ink tank body 40, two stacked ink-impregnated members
?51. 62 of a porous material which are disposed in the
;8pace in the ink tank body 40 so as to fill the latter,
“-8nd a 1id 50. The ink-impregnated members 61, 62 are
impregnated with ink at a pressure lower than
ifm°spheric ranging from 5 to 10 mmHg, so that air
»emaining in the porous ink-impregnated members will be
t°§UCEd as much as possible to increase the amount of
inpregnated ink. The ink tank body 40 has a bottom 40a
tovided with a front ink supply port 41 and a front
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supply guide 12" also has an axial ink guide groove } 12"b leading to the

I nk-t npregnat ed nenber 60". The ink guide groove 12"b has a wdth and a
depth selected such that ink will be stably supplied fromthe ink tank 2
as described later on. The ink suppl ylguide 12" has on a front surface
12"e thereof a circular groove 12"a which communicates with the ink guide
grooves 12"J ihr an. _inner_portion o] howg), The wire guide 13 has a
pr oxi mal 'eﬁ%]l%mgh%‘fﬁn%l%eﬂ& rP?fl% ‘glr%%&a?e rbove s’i?P%‘?gThere is only
a smal | gapdrstiwerthdreat r Tndink-supel pegi pher bt sas faceagefiadng t he

W re guide |8 432 ;4 ] ui 13. The ink is,quided fromthe ink
tank 2 through tha?ilrigbg%'glkg%v{grg gtok\gee J%g‘bse‘tli%f%ep?ﬂ% E%Lﬁfb#ij ‘i:kae 12 and

t hrough t h@TRIeEtFuifrom The phintak stedd emuipol ¢ i The dottwm Wioe afider

capillary Xhe i | [ t 2. | e, descr.i,bed. i n detai
with reference tc}){tlzt?aq.;gddr gbggwe%%a@ril%%ﬁ o'J’r"1 eac éji4n‘€ %gr?bpb% 2b,
conprises theIgnarg a AN UEL tSdets ddeed 45K - 45 egviathed menbers 61,
62 of a pocemmumdicatieaksiy Ghedli is‘iﬂﬂﬁ] ' *Me <1 in the ink
tank body ig SO SS to fill theeallglt}fer,_ %gd&éahﬁ'd %.sllhcetsalon_ -1'npr egnat ed
menbers 61%°82 4°6 EFpAIGRISEd WPPPSite FO An¢ coTmuAicake witdh

- atnosphethe dakgisugplyodrocveslq 2prdtovidddan @He areMBdIdE i n the

por ous |nk-hgp%§gn$ edlnenbers ﬁf'l e edugfd as nuch as possible to

i ncrease t R akBtnt SBPLYpSH4H8: &4 At i AOY SReWBody 8o SHEESa bot t om
40a provid4td,wsbb arer gotinedk tsgprherpect fékmradsanglensldt :, ~3 | TH'S

jSHEET HAS BREDH 5555@559 w@Eh'thﬁ §&6t1£5c guides the ink into the
h ink supply grooves 12b. The ink tank bedy 40 also has a

side wall 40c having on its inner wall a plurality of
vertical ridges 47 having lower ends held against the
bottom 40a and upper ends kept out of contact with the
tank 1lid 50. The ink tank body 40 further has a front
partition 48 which is disposed behind the air hole 42
and in front of the ink supply port 41, the front
partition 48 having one end joined to the side wall 40c.
The tank lid 50 has on a lower surface thereof a
plurality of longitudinal ridges 51.

The space or hollow interior defined by the bottom
40a, the side wall 40c, the partition 48, and the lid S0
of the tank body 50 accommodates therein the two porous
members 61, 62 as double layers 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
partition 48, and the ridges 51 of the 1id 50. The
porous members 61, 62 have .different average hole sizes
or diameters. The porous member 61, which has a larger
average hole diameter, is placed on top of the other
pPorous member 62. Thus the porous member 62, which is
closer to the ink supply port 41, is made of a porous
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wal | 40b having an air hole 42 defined in a stepped portion thereof. The

I nk 'supply guide 12 has an arm 12d which is inserted in the ink supply
port 41 and which projects fromthe Erlnter head body 1. The bottom 40a of
the ink tank body 40 has a raised sur 4ce 44 in which there are a

plurality of slots 45a, 45b, 45c which connunlcate with the ink supply
port 41. The slots 45a are._dis

W Uh "t he WS KA1 58 B BByRs 13D LB ob RERSn AR, SFARESACoF PAfne i mk Suppl y

gui de 12. oﬁdﬂuﬂiﬂtm@tpehoun méhbesl&ls wn5é¢ 4Bb porojisi mewbedget her to

TgLngﬁp;:g Zbés %Q%CP%%QHS ank g bgﬁsgg#gi§cggeide§ ggg 2l hoe> e

e wall 40c
havi ng ongﬂaauanmavewageahgleréiamqtat tbenttbat pfd§Be RPTRUSI ng | ower

ends heldm%%%%¥s %ﬂe bottom 40a and upper ends kept out of contact with
the tank 0. e ink tank body 40 further has a front gartition 48
which is di sposdd e ntnkhguide assembdy and thef ipkt tapkt RBUSnk supply
port 41, g@%} ar I @ | pPRet €84 Lol e8é ggsihgl i de wal

40c. TheE?gﬁE sdy %Péongpfﬁlgfi gﬂ?facef?hereo ¢ gL I?t of
IongltudlséﬁaM%inJQHS the ipcRath, h%??%m%?nt%??%?sﬂéY d 59mthe bot t om

40a, the ghdepdlidusiQfembdie PRIKATiNG Y B@ﬁgéﬁeabeﬂaés helet he tank body

50 acconnodates there| the two p gz 61, . 62 aslgouble | ayers
whi ch ar edkePg Fﬁ'éﬁht Qﬁf?Pﬁwﬂﬁé%ﬂé g%ﬂl%%r?%%es%i Lthe bottom
40a, the ueét-aqd ho Jgediaime tér tdred stitenoel to 4tie idle guiieislobts 48, and

h d h d 50..Jh 2 f
- aver age napBesioky 43¢ REded HRRECAERAE Suetaed S IRE B 0T e
ver age hbbetomad®ecrqf ithel Itk dtank thpdypf4@ h@@t-ﬁ@rtopﬁh%utnherrber 62.

Opuz .togft poroug{%@w s 6op WS dSa £l 0SB {9k ISSph Y SURMd Vadd, i made

124 and hence to the gaps between the ink supply
guide 12 and the wire guide 13, and finally to the gap
' between the ink supply guide 12 and the wire 11 and the
gap between the wire guide 12 and the wire 11. The above
capillary attraction setting can be achieved by
providing the following dimensions:
The average hole diameter of the porous member 61:

0.4mm
The average hole diameter of the porous member 62:

0.3mm
The width of each of the ink guide slots
45a,45b,45c: 0.12mm
The width of the ink guide grooves 12b: 0. 1lmm
The gaps between the ink supply guide 12
and the wire guide 13: 0.lmm.
The gap between the surface defining the
wire guide hole 13a and the wire 11: 0.01lmm
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tiff THHS SHERT h.S :rEv REPLACED i 14 12 material having a smaller
average hole diameter than that of the porous nenber 61, while the porous
menber 61, which is further fromthe ink supply port 41 has a greater
average hol e dianeter than that of thelgorous menber 62, In the ink guide
assenbly and the ink tank thus constructed, the capillary attraction is :
successively greater along the ink path, that I's, successively from the
porous nenber 61 having the |arger average hole dianmeter to the porous
menber 62 havi ngAt benstrlit€iona¥eragemdold 1§ atehehiagdtheedak to the ink

d I ' h d 44 of b
TR T T R TP RER A R R b
in the ink 8upply guide arm 12d and hence to the gaps between the ink
supply guide 12 aﬁg ta LE ggggegégxdanﬂaglgah£§6tgééﬂgtgap bet ween t he

i nk supply gui de e wre 1l € Wwre guide 12

and the mArEHQEudIWQ %bbwewabbplekaeydangrécomonppertang baakbe achi eved by

provi ding t age t f the porous
ME%AQW& aveg?fﬁg@?eh ha 388? 9 aﬂﬁe&a?bgﬂg &5 ng oo 0! 2

nmenber 61: © 0. 4mm I anet e
The wi dt h &0%&% %#P%%tﬂﬂ( guEaieh sp 6t §ha5§1dsbwa$és of 112% hqrhéem dth of

the ink guiglegsOOVEs Héﬁ)a(hoi@@} 5@$p9€95h8§é“@§n i heed PksSHPRYY guide 12
and the wirg |de 13: The gap between the surface defining the

wire gui de Hol 4%y Ja?r]cii%ﬁféi% r%y TaWO (VST FiGa T F S eRERS 1pay 2EEPdin
the holder support 31 and which has a holder attachment

hole 34, and a guide slot 35. A holder 70a has on each

_ of its opposite sides a cylindrical projection 71a,

== which is rotatably mounted in a holder support hole 32

in the head frame 30, and a semispherical projection
72a, which is engageable in a holder attachment hole 34.
Each of the ink tanks 2a, 2b has a side disposed closer
to the respective holder support 31 and having a
cylindrical projection 49 engageable with a lower edge
of the respective guide slot 35.
The ink tank 2 can be attached to the holder 70a
and detached therefrom in the following manner.
The holder 70a is supported in the position shown

in Figure 3, and the ink tank 2 is inserted into the
~holder 70a in the direction of the arrow C. At this
time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70a 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

THIS SHERT HAS BEEN
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.OOS' tionede THIGAEH: i - §t’EaéhﬁEﬂ:A§¥&ess described above.

REPLACED A construction for renovably attaching the ink tank 2 wll be
described with reference to Figures 1 and 3. The printer head body 1 has a
head frame 30 including side walls extending fromupper and back portions
of the printer head body 1 and servihg as a holder support 31. Each of the
side walls of the holder support 31 has a hol der support hole 32, a | eaf
spring 36 which is defined by two vertical recesses 33a, 33b in the

hol der suppmrécilly anbowhi the hasmal Ao def theashkeFUPPhEl U348 and a gui de

sl ot 35. hql.de n f 0 sirdgsad Bydindri cal _
proj ecti oisz Y%rgl&\l/w#%?é&g g‘tg%g?l?n%té\r?egﬂlenﬁgaﬁg ,/c);:lhggortY hole 32 in i

the head ¥r aromoinued huséhmGpMQYﬁ%%mtp?ngE?lBH d??a HSPE engageabl e
ina h°|q9f a LpCiyEdt e oL fgdde ifaENe Olnkhsuppkrta bs~2a1 2hdhbe a side

di sposed closer to the respettive holder support 3 9 havi ng a
cyl i ndri cispreidckieh e ek gbank o2 mn?%easﬁ &EPhﬁﬁéﬁ of the respective !
gui de sl gir &;%ch&Iﬂzat@mkeacﬁagl@@ @ftﬁlséedahn hbidkol @éa 70a and |

det ached therefron1 n the ol nner . S pported in
t he pOS|t?QEP%ﬁﬁwﬁPé { g%ﬂga CHRES gﬁkgég?é ?gggrtengnto t he
hol der 7Qﬂ:heﬂrlfﬁidlsmispmenicahepm]m\tfbnm72h| finalf¥, engRIe Nk tank 2
I's not reguir.ed t os)t e d 70a and hence
can easil tﬁp [ é§§§h§?£§t€6?%¥ %§|§%ré€% 9e#ﬁ EBglﬁglshg%;der 70a is
turned|rwﬁéuaupanxﬁhewﬁeﬂftﬂpramgamﬁi)I%t%IanOtﬁée BeBF&€R1on 49 on each
of the sides. of [ t g §it18@ respective
(Ros%%or}sbﬁhé r%%%%fﬁ fhe! %%Pdtg\ﬁn’i@& s%ﬁ?eﬁ? Qﬂ go

gui de sl r ame ereupon the ink & F
. posi t i onerhen itk resspec? canthe nemoved abe %OPrCFﬁédPﬁR ¥ liort 41 is now

In operation, the distal end of the wire projects
through the ink meniscus, carries ink thereon, and hits
a sheet of print paper (not shown) to transfer the ink
to the print paper. When the wire is in a standby
position, the distal end thereof is located inwardly of ;
the distal end surface 13c of the wire guide 13 so that
an ink meniscus is formed in front of the distal end of
the wire. Accordingly, ink is attached successively to
the distal end of the wire as the latter is projected
and retracted. The transfer of ink to the distal end of
the wire, and other details of an inked-wire dot matrix
printing process, are described in the above-mentioned
EP-A-97009 and will therefore not be described here in

greater'detail.

Any excessive ink on the distal end surface 13c of
the wire guide 13 is drawn under capillary attraction
into cross-sectionally V-shaped collection grooves 13b
(Figure 4) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the
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14 correctly above the arm 12"d of the ink supply guide 12" which
projects upwardly fromthe printer head body 1. Continued turning novenent
of the holder 70a causes the arm 12"d to engage in the ink support port 41
and be inserted into the ink tank 2. The sem spherical projection 72a on
each side of the tank hol der 70a engéﬁ%s and spreads the | eaf springs 36
apart fromeach other. The sem spherical projections 72a finally engage

inth tt .hal i n._the l.eaf i 36, . wh t | eaf
spr i ngs 3o iarusy el 33, nd Belin e PP i b SIS 70
securel y i A3esi ASoshownhdni miguaek 42 ¢he Iy qens edb rextenddsaiur e whi ch
I's the reygesgufkrl gﬁrﬂ?ﬁu@‘%&”%‘?t tReOGE e %%%ﬁ]é bed abaye..d ppperation,

f the wirfe proj h e

the distal end o ects throu I nk meni scus, carries ink
t hereon, afBeRi £9 tBesp&mOsghegeint paper (not shown) to transfer the ink

to the print paper erakthgnWhEetha kRAKa ROSIH 1 AN, I stal end
thereof is.|oc tedei ﬁ\gxar gl y S}T\Mt ﬁgédihg%{alﬁg%g}}gﬁrfacgllsgdg ooftf t eg Wre
gui de 13 stP¥Rd(WiLR ARk FBAFiXuBriBtesr headi sefesmedofta REAYestal end of

the wire. wetDradowgbe, deBkribedtt ached successively to the distal end of
the wire as the #atter S Erogected and retracted. The transfer of ink to
the distal end of® PR8eRi FB CBRALBt AcPTARPEi A9tofeRs itikedtnilBe dot matri x

printi ng mecessaryreodepplybend appibprobosequantiepeds ERkAs48QY and will

t herefore t b b hegpe,_in reate etail. Any excessive ink on
t he distafﬂgﬁgggdgfggéilggdo$ﬁ the V?F%'gu#ﬂﬁrfg°F§'dF§ﬁn"&ﬁﬁer capillary
attracti orguide chelesi3zeshowhdl have/-shppepecobimenhsdonginotke 13b (Figure
4) provi degk d , | fe rfac of,; .Lh i Le ' 13 and is
- turned tq'(c)&ét' eiﬁkégg%?s&%ﬁélgeeﬁ% émétﬁ%%tals'ﬁéargf’#ggt Rgggg?nt paper. The
eergrooves  ESPUWe ehubnkr ovithent reitheriian aéxcedssarf acehottage FEI S SHEET

HAS SEES ink, should be supplied from the ink tank 2.

In the printer head construction described above,
the ink guide path from the ink tank 2 to a position in
the vicinity of the distal end of the wire is composed
of slots, grooves, and gaps. By selecting suitable

: dimensions of the widths of the slots, grooves, and
L gaps, the amount of ink necessary for printing can be
' guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow.

An appropriate quantity of ink can be supplied

even when the ink supply from the ink supply groove 12"b
is reduced due to increased use of ink.
The dimensions of the ink supply groové and gaps,
the hole diameters of the porous member 60" and the
?gw widths of the said slots 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.
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

e ———
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REPLACED a~' 15 wre guide 13 and comunicate with the wre guide hole
13a.- As shown in Figure 4, the grooves 13b extend to the outer periphery
of the wire guide 13 so as to be open to the atnosphere. The operation of
the ink supply mechanismof the inkedéwire dot matrix printer head
referred to above w Il now be described. In order to obtain a proper dot

density, it |s . necessar apply an appropriate quantity _of ink stably
to the di siGehdEd2 g%ﬁ 9 TRAF B OF et DK hiAFR et NBUFARIASREY13a shoul d

have a propetradtensi on g:ﬂeéth@r ¥ ctie tinpfpdbe €hahakinegHeolnkhe wire and
ei ther, an_excess or i nk,

2hglrjloge[)e %ﬁ ed“}“lfgﬁq 791#{%5& SELICTHR p?‘? ngﬁ?aﬁﬁg{jiggﬁg?r uction
descri bed %ﬂnnn%tytdﬁanhﬁ<4p5thirnnd1dﬁcﬁherwnrmktmanklﬁ tbea position in

the vicini 1 C : ots, grooves,
and \g;:apls Iﬁchy ect| ng su&}?%%l rrrt\;ﬁ'{sﬂo#\rg Ll'o < ﬁg@&sﬁfhéﬁ%ff% he sl gts,

gr ooves, meweqthQMtlsﬁrammmW e dpistalnendamtbe gui ded
to the di sl ARG Ofardd§edde éﬂw'eéo@%r%% tﬁjtfa:%é'ﬁ‘é lddpgdi on

wi t hout causing _an over?1om1 An appropriate can be supplied

even when Y3 SY§R an}ﬁi’rﬁatmelmnléosmty Eglrloom—:k 1x bth¢ Aigkrked due to

I ncr eased gage oFf tihek wibee TS @y Q{ the ink supply groove and gaps,
t he hol e dianeters qf .the orous nenber 60" and the w dths of the said

slots are sel ect@f 5% F2FX He andafing dnf YR BN i%0%r ogressi vel y
greater alsuppliylieg iink mat kheThaef tlave idinetidlon¥iddirerdydmy rafpted in the

PR Rhed8RE0UIRRY BY e Lhaple WOWRY ddibareddt SRS AL The TNk
!!IB components can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and the ink
guide path can be highly dimensiocnally 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
member in the ink tank.

Figure 5 is an exploded perspective view of
an ink tank 2" which may be used in the present
invention. The porous member 60" has different front
and rear thicknesses and a tapered portion 60"'
therebetween so that the thicker front porticn, 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
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by reason of vibrations or the Iike, a mass of ink which has been so
interrupted is noved forward until it is T -- | TH S SHEET HAS BEEN _: i
REPLACED 16 joined to a preceding nass of ink since the capillary
attraction is greater in the ink path,than in the ink tank. Since the
capillary attraction is greater in thé vicinity of the distal end of the
wire than in the portion of the ink path in which the flow of ink is

i nterrupt egm de%glktkanrfef\aggsfd &ﬁgggt he dighakn@N®cOfhet Raxni re, and

hence t he dot ty w f be rendered unstabl e even nonentarily, so
that all iW%thréiéi-al hagng sralherwAverags belgsddamgtefne ink tank 2
and the i nkj €wi €ige PRODef @iametiep! ¥eBEmiAY FQo?lﬂesWiwellya\geedrta&nSI ons
dependent on the accuracy of the shgﬁe of the congonen%g. Since the
conponent stRAFDetRESFRT F BPRELOT t W thlﬁiﬁﬁﬂgFSn oMy N&céftacy, as by
(rjrpul di ng, asjhlk;ﬁpiylkpéﬁt\kw, ?ﬁ the tixe gluédetﬁat boclansbmehbghr! go" e ik

i mensional |y accurate an ve stahl e, jn up p LLYgqkhe in
tank 2 and-% A5 b%i ephﬁ% E%ﬁke§§$Yy4Be 5§§e§8¥8§§a§8@h8§ gpe
conposed dfs stmmtturabbpregiipaléest They phurbéityaofit ppredsfree from wear
and def or | | . ' o] n n I fpk Rt al
performng&éegg]ar]{ﬁe%%c%ﬁg%lgfé%%gtl%Bg?ggei gﬁigf ?é%‘?gﬁggs %H%E?nk. As
shown in Rizprmlaged hin i tike ginkictaploobedy 246" Wathnbhat averageein an ink

gui de por éT?QEH . | t | okrbReth

I nk-i rrpreg*nb;lte m::e er§i?\%@%i%%ﬁiﬁésﬁ%{?eif:?agggbggirség% eiptlaoded

per spect i iEoRtekvfrean poktiemioD the Bemhey H8- used in the present

invention. The Mﬂﬁ&%ﬁ@?rtt@"em&d%éﬁﬁréﬁtﬂé@ﬁé 1Endhéeankthi cknesses
0

B 2 L ape e P4 Placed above Tha "Selnfdr'hoha' I EReCLRk LigRt Portion
2 may be located below the wires to achieve a stable
printing density through the ink guiding process

" described above.

In the constructions described above, ink can be
stably supplied through a simple construction from an
ink tank to the distal end of a wire, and ink is stably
attached to the distal end of the wire for producing a
stable and proper ink dot density. The ink will not be
interrupted in the ink guide path and the risk of a
supply failure will be reduced. The quantity of ink

, absorbed in the ink guide path is smaller than would be

B the case with a known arrangemen't in which a porous
member is used to apply ink to the distal end of the
wire. Therefore, any wasted ink which is not used for
printing is of a small quantity, and hence
substantially all the ink in the ink tank can
effectively be used for printing.

" If the ink tank runs short of ink, or if the ink
in the ink tank is rendered highly viscous by being
dried at a high temperature, or if the supply of ink
fails due to its solidification, a fresh cartridge ink
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di sposed adjacent to the ink supply port 41, is conpressed by the tank lid
50 when the porous nenber 60" is introduced into the tank body 40.
Therefore, even if rM the porous nenber 60" has uniform hol e dianeters,
the TH'S SHEET HAS BEEP) REPLACED 1713front portion thereof, which is

adj acent to the ink supply port 41, has a smaller average hole dianeter,
with the hole di aneter becom ng progreSS|ver greater toward the rear
portion, Wah §an rkegieurted LRePilARe §Apphatpéreshl ind S@% tine when the

por ous n'e”ib:@r(ecﬁﬁhtel Maﬁii plile8heoi BKet éﬂEtEQd)énéoofThﬁhepWﬂléS menber 60"

is structu uj val ent lLural it orous sheet |ayers of
differentéﬁﬁagﬁﬁP ¢ e ?%FEBQhPEHntgP BSE@& PR the ink tank body 40"

with the averagen e ;drméﬁr5eb@ce€sam§éagaaaeeveh¢ dakattepwl rom t he

f t ot mb
Houre o, GRnahigie ik AT CafraRaiAnbeRbeHEL RFr neBr REBASPUSERE i ok tank
2 may be bmﬁﬁsntdxﬂnﬁNafuxa%leslhh acti éyms pt gt abl avapdiebilieng density

t hrough th | ce esgcrib ove, structions
descr?bed gbg@gé%J caﬁﬁ%p éfaﬁg é@up’pﬁ?E %Q ﬁrbﬁgﬁréngpﬁgﬁé construction
froman ithst arwoztd;rtgnesmbastmgeuhleopranwpepeandithkundesu.abdy att ached
to the di skql SRALN NIIQA 163 { O eREQAUER DG A1l 20hEad eBAREER Nk Ot

density. mnll not I nter e I nk gui de pat ahd the
ri sk of awhdghplip PQQWﬂﬂiﬂdlermem%hg% ret iambnguaFhet gasEridge absorbed in

the ink gyhtte tRalkh dah YEI10F Bdade v@ithéd Ding tier £88EAWELR BnknOWN

~arrangenent in which a porous nenber is used to apply ink to the distal
end of th&ePkPREShAERYfore, any wasted ink which is not used for printing

-s of a small ggahidet theANthiafifsp 1y Ubpd 0l ict | vhel invéstion ie the ink
tank can 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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ef gectively be used for printing. .If the ink tank runs short of ink, or if
thg ink in the ink tank is rendered highly viscous by being dried at a
hi gh tenperature, or if the supply oft3ink fails due to its solidification,
a jresh cartridge ink THHS SHE-1 HS) ' t REPLACED 13 tank can be nounted
iy place so that fresh ink can inmmediately be supplied to the distal end
off the wire for resumng the desired printing operation. In the printer
hgad descri bed above, no ink flow occurs due to variations in tenperature
aldd at nospheric pressure and a stable ink dot density is avail able.
ufiwvanted ink flow out of the ink tank is prevented, thus avoiding snearing
L edprinL paﬁebn&ﬂﬂgtmdeairedurhhkrSpmspecﬁboﬁm¢heIEneeneionheqwdemer

ad nechani s prevented r r |nk
tiank c@PEELS r%flﬂe%earetg%ﬁ dtand At a sy ‘P?’mft‘ é}i‘b?g% &ni :sEh rﬁ? é‘@ﬁ"ﬁ%ﬁ th
ilnk suppink s:ymttemminq henk rabsvrming sneasispl the nindonsuppiky | bank i havbkes up
anly a smal | spaggyy, Yheke G fmh {i: §CSkaunobil T head rBhoy s doik, Syop!y

éysten? as bove, he'ink supp systems for different ink
¢ol our s.n&kan a@é@@&é‘@d \MQ%}%/I sovhergimnytheinvweMt e PRIPERINF ¥R Tanl be

voi ded., ][npryéls%dSH'%E-EH'em@lcﬁﬁl\iy REPLAER 0 s s Dy dbarge f o a further’

spect of "the invention, a dot matrix printer head is provided which
iconpri ses an ink supply tank containing ink absorbing nmeans, the ink
[supply tank Tlrt@vum A% drbd iRy PR ah H aidy W aonressediged walY ausine o fik

’fron1th absor erein, the nk abs n

‘conpre 5P %lﬁ‘??]§ o?hfﬁgefnktgﬁpﬁlny e %ﬁ]eq q“{gaa%sor)gl Ky freans

may beaxnmpess@dﬂ@wnmdd n®has iofk absorblng means also may have a
thicker portion in the vicinity of the ink supply port.

According to further aspects, in the aforementioned
dot matrix printer head the said wall means of the ink supply

tank may comprise a lid thereof.

According to a further aspect, the ink supply tank may
have an air hole therein which communicates with air in at
least one space between the ink absorbing means and an inner
wall of the ink supply tank. The ink absorbing means may have
been impregnated with ink at a pressure lower than atmospheric
pressure, preferably in the range 5-10 mm Hg. The ink absorbing
means further may have pores therein which increase in size

"“a - T

with distance from the ink supply port.

According to a still further aspect, the head may comprise
an ink guide means having a portion which is arranged to
receive ink from the ink absorbing means, there being a
capillary ink path through the ink absorbing means the force of
capillary attraction in which increases in the direction of the
guide means, the said portion of the guide means extending into
the ink tank so as to receive ink directly from a part of the
ink absorbing means in which the average diameter of the pores
is smallest. Further said portion of the wire guide means may

have an ink guide groove therein whose width is less than the
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the ink supply tank. Further, the ink absorbing neans may have a tapered
portion. The ink absorbing neans al so may have a thicker portion in the
vicinity of the ink supply port. According to further aspects, in the

af orenenti oned dot matrix printer head the said wall neans of the ink
supply- tank may conprise a lid theregf. According to a further aspect, the
i nk supply tank may have an air hole 4herein which comunicates with air
in at |east one space between the ink absorbing neans and an inner wall

of the ink supply tank. The ink absorbi ng means may have been inpregnated
with ink at a pressure |ower than atnospheric pressure, preferably in the
range 5-10 nmm Hg._ The ink.a rhi a th a r t ein
mhichiﬁ%ﬁﬁﬁ%ﬁJ%%?@ég%F éftﬁﬁgi%ﬂ§%£§%ﬁi§?{¢%;iﬁﬁsgﬁﬁB y%gggﬁ.%gégg%%ing
to a sigdpd Bewwdmm aspdote ghiedéechdlemyircohpei gaidgn meangyupad Reanshavi ng
a porti i.ch i " al\gs:. : i Ln e Ji bser kinag {wans,

t here ﬁggﬁéﬁélh%%%iﬁﬁary I'n éﬁéiifﬁfrgﬁéﬁ Eﬂga?gﬁhgb§g$§¥ﬂg§ﬁegﬁg the force
of caguids ygreaveact§aid i povkien PAcEBEsHIIPn FHESYMSSNS e hd"agui de
neans,dgm§f¥§éjdx§ggdyg(Hedggtguide means extending into the ink tank so
as to recéeive ink directly froma part of the ink absorbing neans in which
the average dianeter of the pores is smallest. Further said portion of the
wire guide neans nay have an ink guide groove therein whose width is |ess
than the THIS SHEET HAS RE Eiv REPLACED E: TEXT. EURCP. V3, 5858EPI . DOC 20
average dianmeter of the smallest pores. Also the wwdth of the gap between
a wre guide hole in the guide neans and a wire therein may be
substantially | ess than the width of the ink guide groove. Said portion of
e wire guide neans further nay conprise a porous nenber. TH S SHEET HAS
3EENr REPLACED E:', TE' T. EUROP. N, 5858EP1. DOC
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CLAIMS 1. Ink guide—assenbly and ink tank for a dot natriXx printer head, /
especial 'y a_wir.e.dot_matrix printer head, conprising at |east one ink

supply tank [(2") having an ink supply port (41) whieh—is—arFanged to
receive ink and transmt ink via the ink guide assenbly to printing neans,
CHARACTERI ZED IN THAT an arm (12"d) of an ink supply guide (12) disposed
in said ink supply port (41) extends into said ink supply -- tank, said
arm being formed with an opening at at |east the distal end t her eof and
wi th a passage extending |ongitudinally therealong. fromsaid opening
along the length of said armfor conducting ink fromsaid opening toward
said printing neans by at |east capillary force. 2. Ink guide assenbly and
i nk tank according to claim1l CHARACTERI ZED I N THAT said ink supply port
(41) is located in one wall (40a) &LAIMSH ink supply tank where said wal l
(40a) neets an adjoining wal I (48). 3. I nk gui de assenbly and i nk tank

ding to cl har act t hat d |k t
ot andsl DU oA TAFI #SRARRIEI 41 LaKa SARoi Hng® wAPE (W dndPT hAT?  he

arm (12"d) madcﬁpchs;msmlll}ala YW Jnoes ad!daelmat)rszalpirsmp@t yhepdy tc¢mddyis i t he

the  precedi g 158 s SR e R0 111 AQPRETIR MBS IS BV AEE, €] ¢

| ocated in (dle) fwhih ois aabvangedwabl re¢9a)feoflnksamﬁ itarsanpid yinkankia s,

I nk de n n I GHARA
cl ai ?ngl %%&E@Jgﬁ\l %F—I% HEl t% Eﬂrg&%ﬁn tan (62" coérﬁal?%gﬁfgi@g
absor bi ng T JH0AIManb2{ Ak 0|f amu snsHEwpplmsatEm f 2 RrEHspgsed in

‘) . TE\ TEURGRAP 838k Gupils 2 pdr@ngdi i udli ralerfsagftbn s@idl ank (dlpshy | eads

said ink absorbj ng neans (60" , the c |IIarB/ aftraction pei ng
““successi vel3Aredidhd AThPI I i TRt 1Y an opening at at least the

distal end thereof and with a ©passage extending
longitudinally therealong from said opening along the
length of said arm for conducting ink from said opening

toward said printing means by at least capillary force.

2. Ink guide asseﬁbly and ink tank according to claim 1
CHARACTERIZED IN THAT said ink supply port (41) is located
in one wall (40a) of said ink supply tank where said wall

(40a) meets an adjoining wall (48).

3. Ink gquide assembly and ink tank according to claim 2,
characterized in that said ink supply port (41) extends
substantially parallel to said adjoining wall (48) and that
the arm (12"d) extends essentially parallel to said supply
port (41) into the ink tank (2").

4. Ink guide assembly and ink tank according to any one of the
preceding claims, characterized in that said ink supply
port (41) is located in the front of a bottom wall (40a) of
said ink supply tank.

5. 1Ink guide assembly and ink tank as claimed in any one of
the preceding claims CHARACTERIZED. IN THAT said ink supply

tank (2") contains ink absorbing means (60") and the
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6. Ink guide assenbly and ink tank as clainmed in one of the preceding

cl ai'nmse CHARACTERIZED I NTHAT said ink supply tank (2") is forned as a
detachably nmounted unit, saidiink supply tank being forned with a
plurality of ink-supply sections, each of said ink-supply sections having
an ink- supply delivery port, 'said ink2supply tank containing an ink
absor bi ng nenber forned of a porous material in each of said ink-supply
sections inpregnated with ink, each said ink absorbing nenber
substantially filling its respective ink. supply section, at |east two of
said ink-supply sections carrying ink of different colors. 7. |Ink guide
assenbl y an®ndikudimehspasanaedinn saiyd oien of 12¢dai Asadst &5 GHARADTERI ZED

IN THAT a WHdADiddK s Y (§@NK, | ScAOr nesho i 104 PhtEphELYoR! bakagupply
sections, each of sajd ink-supply sections having an ink supply port;
sai d uni t aryPGRE SHIHHIY) IERAE oA PR P ant #RkPaBor bing menber in each of
said i nk-supply sections formed of a porous nmaterial and inpregnated with
i nk, each i,d i nk, absorbi menper supstantially filling its respective
i nk- s?é’pl ?@%cﬂ%‘ﬁ? 3?#5‘&23 ﬁﬁgpoﬂ‘n%a an nI?-SSLFp%H}“%ichoﬁge S rYi%g i nk
of differempreceldimgg la idnd MMHARAGEERIZBIK-INUPHAT seod | oms depmby ofamsk col or
other than [1.4cK; sangly bl AT 25CRBE L Rah k- SHARLYed 210! MEQ Wi Lhyan i nk
supply port’, separate 1nk absorbing nenbe formed: of 4 gorous nmteri al
cont ai ned WuPPply striksdsing efpareduppith Barklwral i tipr ednat mi-swpmLY nk,
sai d ink. agenligag m oguRgtiantidllsuddily | 89c EpbAs SRR ALE o kir?}E-ppl y
tank, the ink _contained in said separateink supp t ank 6e|ng_ | ack.

_ TH S SHEET SMRS1SErRe REVERCEDCKta- BerEURDPKS S3PPLO! ki coprainipg :ang,

Mk gui de askeEBsyrdihg MerbkK FSrmdided igbAils MW fial hth AaeH NI
cl ai ms CHARACTERI ZED I N THAT t he ink ,absorblng neanil(BO") IS cqurefsed
by a wal | ﬁ@ﬁﬁ(ﬂp Eﬁﬁpply sections impregnated th "ink, each sai

ink absorbing member substantially filling its respective

ink supply section, at least two of said ink-supply

sections carrying ink of different colors.

7. Ink guide assembly and ink tank as claimed in any one of
claims 1 to 5 CHARACTERIZED IN THAT a 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 ink supply tank containing an ink absorbing
member in each of said ink-supply sectioné formed of a

. porous material and impregnated with ink, each said ink
'absorbing member substantially filling its respective ink-
supply section, 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 black; and

a further separate ink-supply tank formed with an ink
supply port, a separate ink absorbing member formed of a
porous material contained within said separate ink-supply
tank and impregnated with ink, said ink absorbing member
substantially filling said separate ink supply tank, the
ink contained in said separate ink supply tank being black.
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:g%ﬁ“?ﬁe ink supply tank (2"). 9. Ink guide assenbly and ink tank as clai med

T
o~

i n any one-of—he-preceding clainms CHARACTERI ZED I N the ink

absor bi ng neans (60") has a tapered portion (60"'). 1EHAFHE‘§GTHE_5§§EﬁﬁTy‘
and ink tank as clained in clains 1 to 8, CHARACTERI ZED IN THAT the ink
absor bi ng ' menber means (60") has a Bhicker portion {n the vicinity of the
i nk supply port (41). 11. Ink guide assenbly and ink tank as clained in
any one of the preceding clains, CHARACTERI ZED I N THAT said ink supply
tank (2") conprises a lid (50). 12. Ink guide assenbly and ink tank as

clainmed in_any one of th recedi ng, cl ai , CTERI ZED I N THAT the ink
boor b8y ToRgS i porslnISt cEd 1ol ARk aF | ot CACS A ALY, 0% ¢ &
di stance fthen t hbeecalisgpplodaiorst (CHARACHEREI BHEETIN . THAIP1 tHEPLAGKED

E-'TL\T"Eiéggg}BiAéQégéﬁgLP§€") is compressed by a wall portion (50)

of the ink supply tank (2").

9. Ink guide assembly and ink tank as claimed in any one of
the preceding claims CHARACTERIZED 1IN THAT the 1ink
absorbing means (60") has a tapered portion (60"').

10. Ink guide assembly and ink tank as claimed in claims 1 to
8, CHARACTERIZED 1IN THAT the ink absorbing ‘member means
(60") has a thicker portion in the vicinity of the ink
supply port (41).

11. Ink guide assembly and ink tank as claimed in any one of
the preceding claims, CHARACTERIZED IN THAT said ink supply
tank (2") comprises a lid (50).

12. Ink guide assembly and ink tank as claimed in any one of
the preceding claims, CHARACTERIZED 1IN THAT the ink
absorbing means (60") has pores therein which increase in

size with distance from the ink supply port (41).
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