I. I The present invention relates to a dot matrix printer head an

although it is not so restricted, it relates nore particularly to aﬂ&Mﬁ%ZWﬁ
dot matrix printer head having wires supplied with ink at distal end faces
and novabl e agai nst a sheet of priq;lpgper for transferring ink to the

sheet in the formof dots to record"a character, a flgu c i mage
or the Ilike on the sheet. An ink supply systen1for a mﬁﬂammwlmmﬂmlm
printer is known in which an ink ribbon. is not

froman ink tank to the distajyqagg of the wire and transfeﬂ?@ﬁ fron1the
wires directly to a sheet of prlnt paper. One 'known ink guidé mechani sm

for such an ink supply systemis disclosed in US-A-4,1

conprises a porous menber capabl e of absorbing ink fronﬁMHﬁ@@Wﬂ mm , t he
i nk gui de mechani sm having wires contacting the porous por ous
member. contains fine holes whose sizes or dianeters vary i certain
range, with the result that the ink absorbing capability varies from

por ous nenber to porous nmenber, 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 th |C|n|ty tal ends
of the wires dlffepgﬁn&égﬁen§n&3ﬁﬁ§tﬁﬁﬁongf (go Q Fg&%ary in
di nensi ons opriatke hdeﬁoemﬁdadmeamrgmaattmnnmmot messmbes»aﬂ t B8 wires.

Cbnsequentlyf 10geLnko %niéEkgiuﬁfffyafﬁ)anEPEdath%atrlx ‘printer
_ head having wires supplied with ink at distal end faces
and movable against 2 sheet of print paper for
transferring ink to the sheet in the form of dots to
record a2 character, 2 figure, 2 graphic image or the
like on the sheet.
An ink supply system for a wire dot matrix printer
"is known in whi&h 2n ink ribbon is not uvsed, but ink is
supplied from a2n ink tank to the distal ends of the wire
and transferred from the wires directly to 2 sheet of
print pape One known ink guide mechznism for such zn
ink su ly system is disclosed in US-2-4,154, B46 znd
comprises a2 porous member capable of absorbing ink Irom
2n ink teznk, the ink guide mechanism having wires
contacting the porous member. The porous member -

’ contzins fine holes whose sizes or dizmeters vary in a,
certzin range, with the result that the ink absorbing
capability varies from porous member to pOrous membeXr
and both excessive and insufficient guantities of ink
zre lizble to be supplied to the distzl ends of the
wires. The quantities of ink retzined in the vicinity of
the distal ends of the wires differ widely, and the

. porous member is lizble to vary in dimensions or to be
deformed due to coaction with the sides of the wires.

Conseqﬁently, the ink densities of the so-formed dots



0 9 MAR 2006 2 are irregular. EP-A-97,009 discloses another ink supm?y
mechani sm in which ink is supplied froman ink tank to the distal %M?@%
wires by neans of a punp. The ink supply nmechanismof EP-A-97,009 has,
however, the disadvantage that the construction of the connection between
the punp and a printer head is conplex ahd results in increased cost. It
i's necessary to provide a good seal so as to obtain good punp performance,
and a | arge- torquer9£ gsource is required for driving the punp. The ink
supply nmechaf % cularly conplex in the case of a nmulti-col our
printer head, and sDEhAaﬁ7uﬁBQs@mquos&zﬁEmmsnerslmm.suppk&ﬂm£¢hﬂnnsn

with a small %ké ﬁdlﬁl Eug?ultlmet{ e.gdroc{]u? %’i‘ ngegagl(ﬁ tt(g]eﬂpé ec?fﬁal

i nvention t&JbrOVI Ty an rel ot natr
printer headaﬁd$1Qﬁrﬁ#éeéohstmeémﬁomﬁMﬁ(pum§ cﬁbabuak(ﬁUERMmlylng a

tabl e and f. gk n t
stabl e an ag_%rcqﬁrdfgn? elflaﬁﬁl-kllg@hg'o@ aer'H YOk tang H}e idva rgf:e of

di stal ends awre or wres a ess Jectéd to
enV|ronnentaknﬂﬁﬂkﬁﬁs@Qmﬁﬁégctéﬁpepét¢M@\Rﬂﬂ&ﬁ¢bhgn bH&WQﬂﬂ(ﬁhe pump

constructiongy 4 i %1@1@&154@e§351t5h35ﬁ0'1§)p a%‘ﬁi Ozsggui‘tg" dQler JHRII X

printer head conpr|5|ng an 1nk tank; a*wre de nmeans having a portion
which is arram§éd tdt T SIRREF PRIYT §M PROVI taarﬁeoénéeélprspntalsné% re a

di stal end pgg&h% @fodeml;ﬁbnp SpaPERLAL R ,a A & | Te £ 8-t WirE@eJWird@eneans,
the wire guide means havin %f?@"'ar i'nk path which connun cat es both

with the sai 80YBGRt Fén THI4HEE I o@Fd¥ingafieaRIMRt h ADGi 4PX SERgLY

mechanism is particularly complex in the case of a

’ multi-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 dot matrix
printer head of a2 simple construction which is capable
of supplying a stable and appropriate quantity of ink
from an ink tank thereof to the distal ends of a wire or
wires and is less subjected to the influence of
environmental changes such as temperature variations
than prior constructions.

In DE-A-2,546,835 there is disclosed a wire dot
matrix printer head comprising an ink tank; a wire
guide means having a portion which is arranged to
receive ink from the ink tank; and a printing wire a
distal end portion of which is mounted in a hole in the
wire guide means, the wire guide means having a _
ceapillary ink path which communicates both with the séid
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



portion of the printing wire so as to supply ink to the latter. Iﬂ'
DE- A- 2, 546, 835, however, the ink tank contains liquid ink which e lsem@ ZBWe
end of the 0 9 MAR 2006 3 capillary ink path, with the result that ink flow
is liable to vary or to be interrupted if the liquid ink contains
particles of dust etc. which clog the capijlary ink path. Furthernore, the
wWre guide neans is so constructed that any air which has been drawn into
the ink by capillary force cannot escape therefromprior to reaching the

distal end swﬁ&pﬁixﬂryf&hxwp@tgpiggtﬂe§g§,ré@&ﬂltgg%gefyktfggﬁtighe air
can expand un e%tyhel(mN§é§essure which I's present and cause oW
problens. Ad ﬁtl&ﬁaqﬂhv reankoaPe préerdegtedr ifr sventlhguidxénksive

i nk accunul at cegtensheatitsicl e €nslf sapéacecef Wi ' -

EP- A- 0, 042, 29§n5(h$ra§:hi S (}1 scl.osed a wire dot .n%?%ihx %ﬁ%ﬁe&hﬁ%@pﬁa}?
conpri si ng an~TAkSUPpl y TAEHRE IRPT & r BRGUFdEenBHAS eh AT al HAF2i on whi ch
i s arranged toonsgceicred rthaftr eyt heit nkh SURPhYsMBaBs &R i Gt bhasy&

di stal end su&ﬁgcg' @?ﬁiﬁl %épt'n wre a distal end portion of which is
mounted in a hole fn fha Wi &kﬁ TRHRRE WP T FREC ghpeERETETBEGE the
wire gui de meaR3chhagi hjeaddsmialll @nd isdcfatd ohi €he CREFENiIGRARS Mgty , with
t he-sai d port, t hgt nqg.,surface of the i re _guide ans and
with the disfg?egﬁgggoggfg%%oghfﬁe%qﬁﬂﬁﬁ rﬁf%W?%Pi%ggEn@grs&§6| Gk to
the l'atter, tREeSSare Vbiehcédsmpmesanitngnd tdewte | £hst ppebilekscol | ection’

groove sit gg}ﬁ%%ﬁﬂ%%&éﬂgngagﬁurafr%C%r‘Uvitched Wie pouldg, fRans into
excessive ink accumulating on the distal end surface of
the wire guide means.

In EP-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
re;eive_ipk f:om 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 a2 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 distzl 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,



excessive ink on the distal end surface of the wire guide neans is drawn
under capillary attraction, the or each ink collection groove bem@glmqm%
to the atnosphere. In this construction, however, there is no provision
for -ensuring that the force of caplllary attractlon i ncreases in the
direction fromthe ink supply neans to the said distal end surface with
the result that there can be wastage of ink in the said ink supply neans,
0 9 MAR 2006 4 especially if air is trapped in the latter.- According,
therefore, to the present invention, there is provided a dot matrix printer
head conprising an ink supply tank contgi ning ink absorbing nmeans, the

i nk supply tank having an ink supply port which is arranged to receive ink
fromthe ink absorbing neans, characterised in that the ink absorbing

means i s coappesiedlynﬂﬂuhﬁ&(&éﬂﬁrbp¢eahenimhenmxmyeport The i nk -
absor bi ng neans is,prefer.ably gonpr ssed means, of pnk supply
tank. The ink absoPEFﬁg S ﬁ%%aﬁg Fapgﬁgﬂq&ﬁf?%ﬁ En Péévar t he
i nk absorbingheeenﬁsnayd%ﬂdedaatdﬁtﬂm&tpmxtpwnnﬂenrhﬁwdccnmpylsinghe i nk
Y 2" L 4 nerRas SRl IR s d i AP Rl d ke g PLELSL 0L K

conpri ses a.7|d ere h sorbln neans era Or €s
t herei n whi cink nevpR¥ tnn$|m@WMHQI&nsxahceuppdmInﬂrtlmmlshppSy port. The

sai d ink absarﬁse eaeeesre%%wes ghﬁ £ERHCER e OF pRAT tssfézeén% Ablshs bei ng

carried into t Capillary 1nk Nor eover. air which has been’ drawn

into the i @W%‘ﬁ%ﬂﬁ&fiy lﬂ’brté'@tcér?%sb’&’beaPﬁEF@ﬂmn“ﬁﬁ%g%ﬁ nk

compressed in the vicinity of the ink supply port.

The ink absorbing means is preferably compressed
by wall means of the ink supply tank.

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 1id thereof.

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

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 groove or grooves, while the latter may serve
to prevent excessive ink building up on the distal ené
surface of the wire guide means.



coll ection groove or grooves, while the latter may serve to prevent
excessive ink building up on the distal end surface of the wre QWHﬂERﬂmﬁ
means. 0 9 MAR 1006 5 The invention is illustrated, nmerely by way of
exanpl e, in the acconpanying drawings, in which: Figure 1 is an expl oded
perspective view of a printer head accaﬁding to the present invention,
Figure 2 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 elevational viewillustrating the manner in which an ink tank
is nmounted 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 formpart of a
printer head of the present invention; Figure 5 is an expl oded perspective
view of an ink tank which may forn1part of a printer head of the present

i nvention; Figure @hPsl@%&ﬂ%ﬂﬁﬂn%&elbl@ﬁﬁryﬁﬁglymBFGRUhbXWM@Y ®f an ink

t ank preW(Néiymﬁﬂgmﬂlhothgeaéﬂﬂﬂﬁéﬁyﬁﬁ & PW Rg €, 'inaﬁﬂﬁEH“ﬂ'C view to
illustrate the way 0 R 2006 6°in ch air tra in the ink tank of

Figure 5 is expanﬁéauréné RiSy @™ %‘R%O%E%M?Egevéwvd‘fe‘é f\v@n- col um
printer to idtistént Redl AECHIFEMRNItHILNE IBseddpt eQhventii®ies 6 and 7 of

the acconpanying dra urgsz is an exploded perspective view, partly
cut away, of an ink tank and ink supply guide 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
away, of an ink tank previously known to the
applicants;

Figure 7 is a schematic view to illustrate the way



illustrate an ink tank construction previously known to the applicants
conprising an ink-inpregnated nenber 160, e.g. of a porous naterlﬁﬂpMRHMEh
fills a tank 140. The ink tank construction of Figures 6 and 7 is of a

si npl e shape and can supply a suitable anount of ink to a printer head
body under appropriate capillary attraction by the ink-inpregnated nmenber
160. The nenber 160 can be inpregnated with a Iarge quantity of ink while

preventing ug upp}ﬁt@h' 38 O "o @R dihy BAhE BE2 Al be fank 170 and

froman ink y port ai'r oIe 14 as sho In Figure 7,
comuni cat esexpahded;s @mdspaces between the ink- inpregnated nenber 160 and

the respective |nneﬁgw@glg afg 4rghggﬁgﬁ;go ybegflgk|é@éﬂuggi@ﬁbfron1the

i nk tank 140 of suc a construction he ink tank 140 which is
remote fromphéntAk SQpplyusmatss mV@ar%mmanf-h@fu Wi CesupisreRft 141

under a pressure dipffgreace WHLH 'éf QﬁaeA@@sﬂogﬁymgnatmlﬁqfs close to
the ink supplf%port 141 and_the ink renote therefrom as capillary

attraction of %échRelﬁﬁré@#aﬁ@@ﬁnﬁﬁﬁﬁtﬁﬁﬁﬁ+?PtHEEV9PBﬁ%X)%Qﬁ”ﬂFEP|nk

supply port {dyd ééoli‘ééﬁ%eéoﬂ\?ﬁﬂsﬁn %cgmufm@r@@naﬂeﬂew:nbe&s can be
seen in porous naterials

ed_ink is _ reduced,
i nk-i npr egnat@® nenBer T af ePGERESaL %Fes'iﬁgﬁect‘ét&il og%tﬁ Fnér &358d 14%i st ance

to ink flowmsd {fkthenkagbnsthakct llra:trerdmmfgh:rw Hasha pragertt snooth ink
flow If the i flowis 8revented bef ore a r ure d|f r%ncekth MAR
2006 7 is prsdd’iél'{;‘?j THaRe AR ghiafo SRR ¥ 1R 3] PR St 8 °

a printer head body under approprlate 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 léq_anq_frqm 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 tp
ink consumption. However, as can be seen in porous
materials, as the gquantity 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



140, then the ink renote fromthe ink supply port 141 remains in pﬁ@ ﬁlon
and unused, resulting in a short ink supply duration. As shown AR 2006
schematically in Figure 7, the ink tank 140 frequently has pockets or
layers of air trapped therein. \Wen the anbient tenperature rises or the
at nospheric pressure is lowered in such circunstances, an air |ayer 143
comuni cating directly with the air hole 142 is expanded and is di scharged

out of the aifs #Abe.dda seclndlgaLed by AVOUES YhENSU! ARPLYNG Ay

pressure to t npr egnat e réas a po conpl &
trapped air iki@xpaheRdthe inki canetieby ridre thae r bwk Ehapdytpqstndmés t he

surroundlng|fﬂ&a§xgwhna56§¥@loﬁf HCEn%% ﬁ"f&?@f@l 4lﬁt tEﬁo&Qkﬁﬁ§Pply

port 142, the resulting unde5|re outfl'ow can cau eet of print
paper to be SHRRH Byrakiomk’ spot 'or- Can- all ow |nktc)f|nd its way

into the printer hegd sw%ﬁﬁaﬂgglgygqﬁulgj{ﬂ&sgﬁof UpGL | 9§k°£ahﬂe

| atter. The 0Q|ect of the present 1nvention Is provi

construction 349 ARearemelY Meswpprketrs pasdavans «uf adi¥ ot¥appedat ure and

ot her envi romm&tealn Variaéd 1100s anhbi &e eehedi-malr Ofr ddies ihesent
I nvention, a rinter head is adapted for use inanulti-colour printer.

Movenent is SPAE THC tAREIRHE of S steeEedpAntic o C IFCUPSHRREeSF pri nt
paper or bothn ai aayeczorﬂ@mmxdﬂm&@t@ngeah&@%tqrye@tﬁ heneod OHir s bei ng

an' [k dot - BBLP A2 RE AR mrd  Hhy SS-ERRTERGS B FrodRRE Ry

repeating thhoabkoud2 ewcbadﬂcaﬁaﬂﬂbyiaxtous Anageh@mmnkemﬂyﬂﬁgyamys of

di fferent CoﬁggrguI% %gﬁ%Ee d%?éHnéFE?rléﬂr 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 port
142, the resulting undesired ink outflow can cause a

sheet of print paper to be smeared by an ink spot or €an ~ 7

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
provide a construction in which the ink supply is less
subjected to temperature and other environmental
varizations. |

In one embodiment of the present invention, a
printer head is adapted for use in a multi-colour
printer. Movement is effected of the head of such a
printer or of a sheet of print paper or both, a wire
corresponding to a desired one of the colours being
directed against the print paper at a prescribed
position thereon to form an ink dot. Desired characters
and figures can thus be produced by repeating the above
cycle. 1In such a colour image printer using inks of
different colours, a sheet of print paper (or other

material) may be scanned by a printer head in a



material) may be scanned by a printer head in a 0 9 MAR 2006 8 dimgftion
‘normal to the direction of feed of the print paper to forma one- ollAR 2066
in one scanning stroke, and the print paper may be fed along by line
pitches to record inmages. The construction of a nulti-colour printer is
schematically shown in Figure S. A printgr head 70 is novabl e back and
forth in the directions of an arrow X, and a sheet of print paper (or
other material) 71 is fed along successively at a one line pitch in the

direction oqf;adcalg AR ar of 3 W | LeORS, o210 & 3 hd 4 on the
printer.head 70 Cext eﬁ\é\ggginggg%gr ?tx-’reai%%%éﬁggﬁ Fgclrfi%ﬁecg Gt %rr)\ga%:g-;?xztB wth
respect to tARPSEaFMi HgIMdar ene-wint X ingein eeepssianindiiyg bet Fekepazed in

t he direcﬂgybfgfﬁn@.ﬁgbggogf B Q@%AQ“E&”Ein@agﬁ@E%eér%b cyan-i nk,

and bl ack-ink wires (not shown) are |ocated at“the positions 72, 73, 74
and 75, reff&@ideinages. effect col our-inmage printing free from undesired

col our mixing. Simggs aca0ht hcRNSCHOW il t ko PBuEOR QM e ot Of anot her
colour for mxed colour, formation, nulti-colour image printers are

general |y [SCRRMRHiF A Y eF hOVBioNFdAEE &1 ArPFiRFRE BERAUIP tife ink of
the forner aehebld bafpldrd Ferthein toeC FivddWiohBeotnkrofartdiey atter
OO ot "ol BT, SETSLIVEC LR ol GO &, Jell ok WCh s the
applied to ehengristcqeeivebyastt a pnevddine heitchi pksthe dieeattien
Chus. avor di N5 ERes =2 deoro P REYy BF) BHTenP U1 ORE T RkST6r THe doher
~on the 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 ¥ 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 detailéd description of
the overall printer construction will therefore be

given.



colours. The present invention is concerned primarily with a printeggh ﬁ?
and no further detail ed description of the overall printer construcqggﬁ 006
will therefore be given. 0 9 MAR 2006 9 Figure 1 is an expl oded
perspective view of a printer head according to the present invention. An
ink tank 2 is detachably nmounted by a holder on top of a printer head body
1.-The ink tank 2 is of a double constrdction conposed 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 inpregnated in ink-hgpregnated

d

menbers 60" (Fi gur € 13 %fl alHofBue*RaPERFaPSHTRGT & &° cHhEYi REd2in the i nk
tank 2. For eachtienk hdae predieingend bhdy pkdsamd nintentfonnt portion an

i nk supply guide 12" (.Ei,gure 4).havin i.nk,quj de.gr,00 mean ; ith an
end leading to the%‘nr égﬂggﬁ% %n’rﬁi%%?%ﬁﬁgtbgg it etre%gay a%dﬁgolié\ne?eg\%ui de
13 havi ng a wbpeoduiad@holte i Ieeddrbady ding Thiee itnkp tamk d2 sismlo&nd portion
of a respecti rinti i r.e. (no ) kherei.n. us as shown
in Figure 1 ?égPﬁ‘)lenEobg%kfgﬂcrtaln%{]aé%@#g%gdo\%\ﬁ rgés 121[kcjg§'{)}§tﬁl5 ﬁf%lpder to
sinplify thecodtatnipyi en Hleldw, inlefandnee whkl taoknwla whiecehsaide only to a

the wi re qui S 18R, AhE e A B PRt L] AP BIE
di stal end porei bmpotgnhsed e irde inpregraneddmend®ds 690 "Fi(durauze i s
adapted for 415€,f Ny apbPUEC QW U Miffch are contained in the ink

tank 2.

For each ink, the printer head body 1 has in its
front portion an ink supply guide 12" (Figure 4) having
ink gquide groove means 12"b with an end leading to the
respective ink-imprégnated 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 a2re thus as shown in Figure 1 four ink tanks
and associated wires etc., but in order to simplify the
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 a 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.



plotter or in a four-colour inmage printer, and four. wres are enpl d
respectively corresponding to the four colours. In a standby posmﬂi% 400
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 neniscus formed in a frppt portion of the wire CGuide hole
13a covers the distal end, of the wire. 0 9 MAR 2006 10 An ink guide
assenbly, whi clRRoApH Beldre F5RkerBRpY Yy Woigh ©ompRd sa Wit fifde 13,

will be [ ' r er tal b C 0 &kgur . The ink
supply gui%ﬁgﬁ?;g’e%%fggcgn ra?ﬂﬁo?dgiel\é\w?h}fegfégaegi %gj't hghg:lstergt end portion
of the w rdestrdbedk isupptgaperdedt2diil s thasred exeatei to gligring obve

12"b | eadi ng tq.the.ink-inpregnated.memher 60". The ink -guj r 12" Db
has a width angr%edéﬁ‘pﬁ %\gBBj‘t e TYHER rIJ1{?& Pﬁ(%??nﬁga&fahggegug%ﬁed -
fromthe ifkrtatldRing tdrscdibedll aired pOrtiheni 0F strplwigei.de Mzé hak on
a front surface 12"e _thereof a circul ar grooye_12"a whi¢ conmuni cat es

with the iTHPBUYdET Y E6vEL 1225 Shithasn 28X hér 136F t TBAGGGILSRM) . The
wre gui d%.é,‘rﬁbhﬁ%a;dgﬁ Ot nENinkid hbebeela b aChrink Lt NEo! ! CUMAE ghgove

12"a. There'is o mal | gap betweer wre and the peripheral
surface deduhiirg gheowier e Ytbdaamla. witdh i andt ke depshgsabers.edhsuicik

500 o0 58, i B ek Bctreyoh i L8y U ORRNVEAZiE Bhed nk
of the wirgdesoddbedplldteey ett.r acThen.ifke supplgnigwidel [1bwhiazes on a
-deaxibedégog%ug&rﬁg%% 12"e thereof a circular groove 12"a which
communicates with the ink guide 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 an
ink tank body 40, two stacked ink-impregnated members 61,
62 of a porous material which are disposed in the space
in the ink tank body 40 so as to £ill the lattex, and a
lid 50. The ink-impregnated members 61, 62 are
impregnated with ink at a pressure lower than atmospheric
ranging from 5 to 10mmHg, so that air remaining in the
porous ink-impregnated members will be reduced as much as
possible to increase the amount of impregnated ink. The
ink tank body 40 has a bottom 40a provided with a front

ink supply port 41 and a front



reference to Figure 2. The ink tank 2, or each ink tank 2a, 2b, conprises
an ink tank body 40, two stacked ink-inpregnated nenbers 61, 62 0@ 0
porous material which are disposed in the space in the ink tank body ﬂ&l@o
as to fill the latter, and a |id 50. The ink-inpregnated nenbers 61, 62
are inpregnated with ink at a pressure Iomer t han at nospheric ranging
from5 to 10mHg, so that air renmininglitn the porous ink-inpregnated
menbers will be reduced as nmuch as possible to increase the anount of

i mpregnated ink. The ink tank body 40 haswgﬁpotto 40a prgvide with a
front ink seppl yOFoaViNGRN 23FoRe1E 92 17 vl F-4BB®Ravi ng an

a1 hol e 42,detina die et Pped lmrgugpls,hgrme 1'Imehas1kasu|alﬂ'fny1(?r@ de 12
has an arn1§ which is inserted in

|nk o] 41.ay) i ch
proj ects fremiche 3§ iiRsET iR cF%oE?elln%héUB a&é;{é %%e 'AK "t ank body

40 has a raF%é‘i!e%ltrsf Feorfth i phiehert hera abaya 1nl wméllwtb@msﬁﬁﬁsmﬁa
45b, 45c whic

h™ communicate.with the ink SUEE| (ﬁ% 4 bg& 453,
45b, 45c ar 6h@i $pFsERNSREIY 49 PEHdR cOATHAPC 28 WIS 1he i Nk~ Suppl y
grooves 12btgggg| ded |ané§1h§:ﬂmyl_2ﬂf of 1lotbe4bak <LEhpl y&.‘gm'qu;n Al t hough
not shown, the slots

ar oi ned.to her 4t 0 n sl ot
whi ch togetﬁ@WmﬂFﬂﬁaFﬁé%ﬂRﬂ éhﬁ:tﬂ%d%@ PPhe %ﬁ% mtot#{g)erng éé 95?
grooves 12b455he45aka&&nmﬂxphséﬂ)aﬁp@shas to smdeqmmmunmkﬂ%QVVh onits

|1 a plural it t d I d
against - thelPEpbPRoRIERlY BHEOUE A 15 HERv R eRm it ney im 2088 S8 T e,

tank |id 50th&hénknksupaily tgmn,dencnz urAhthougs aOftr ROV Thartht i BhOUB whi ch
s d'Sposed49§h'ngtQ? a'%fHuéafgbether 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 a plurality of
vertical ridges 47 having lower ends held against the

-+ ‘bottom 40a anrd- upper ends- kept out of contact with the . o

tank lid 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 1id 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 50
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 l1id 50. The
porous members 51, 62 have different average hole sizes
or diameters. The porous member 61, which has a larger
average hole diameter, is placed on top of the other
porous member 62. Thus the porous member 62, which is
closer to the ink supply port 41, is made of a porous



.and in front of the ink supply port 41, the front partition 48 hEV|ng one
end joined to the side wall 40c. The tank Iid 50 has on a | ower ﬂﬁﬁémm
thereof a plurality of longitudinal ridges 51. The space or hol | ow
interior defined by the bottom 40a, the side wall 40c, the partition 48,
and the lid 50 of the tank body 50 accommbdates therein the two porous
menbers 61, 62 as double |ayers which afe held in contact with only the

rai sed surface 44 of the bottom 40a, the vertical ridges 47 of the side
wal | 40c, the partition 48, and the ridges 51 of the Iid 50. The porous

menbers 61, 62 %?%f Hé@ﬁﬁ el LN Poe QOEEagbZﬁ%ldﬂdihmmeésrshaﬁhe por ous
menber 61, Wﬂﬁc ger aver%ge hoIe gg%fr %ﬁ aﬂggbgg top of
t he ot her gmnbu@fnéhﬁePOGQUSTMEF@ %roU it closer to
the ink sup @{ey PR{tndls Eﬁr@:@r qfr@npoh@usng euwyzqasrﬂzwahes. al havi ng
a smal l er average hole dia r t%} t hat ﬁ% h% or ( slﬁgmg % whi | e
the porous quadfe?T BYETRBPC PR EF r BRAPhERA pply Port 241 has a
greater aveuggﬁ% o2, dlaneter than that of the porous nenber 62, In the
I nk guide Se and the_ink tank thus. ,constrygte p ry
attraction is suc s%%‘?ei"? &ra 31 Y Y had ?nllé?’pag'hﬁ?ﬁargﬁ {;M\é
successi vel y, %ﬁ]gyﬁcﬁ@@ peheusapwﬁﬂzrynaharanglbheﬂsyqyyceﬁ&#%nghole
di aneter to e poro g swgl | AHE) V1Of £orfli aNet er
and thence gfcﬁac”r%rl?'l Oﬁﬁl 155(5 paaAtlSrg él%%t ggé %IEJ(S:VI &ﬂ;dl | n fhe rai sed
surface 44 gfet omgtmenbéﬁa&ﬁ h&nangmthankabgéy BYSFRESPREL t he i nk
gui de grooveamé¥)Pro¥|gﬁg bR IS IfEmISPPEY HavdBgAtHe smaller
' . average hole diameter and thence to the ink guide slots
45a, 45b, 45c provided in the raised surface 44 of the
pottom 40a of the ink tank body 40 and so to the ink
guide grooves 12b provided in the ink supply guide arm
124 and hence to the gaps between the ink supply
gulde 12 and the wire guide 13, and finally to the gap
petween 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. 1§m
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: 0.0lmm



12d 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 a&ﬁmmmgmﬁ
wire 11 :and the gap between the wire guide 12 and the wire 11. The above
capillary attraction setting can be achigyed by providing the follow ng

di nensi ons: "The average hole dianeter of the porous nenber 61: 0.4nmm The
average hol e dianeter of the porous nenber 62: 0.3mm The w dth of each of
the ink guide slots 0.12mm 45a, 45b, 45c: The width of the ink guide grooves

12b: 0. 1nm The gaps between the ink supply guide 12 0.1mm .. and the wire
gui de 13: The ga b%@%ééﬁuFﬁé°§uﬁﬁﬂx¥%ﬁ9Yﬁg%§ ?EEaﬁgéﬁﬁnﬁﬁFréighide hol e

13a .and the z\[ﬁérﬁ}e 4151 01 9p8PR20Q6 b3 Aritstd fiEtenBef 06 Feguvalsl Y atridachi ng
the ink tank 2 will be descrirbed with reference to Figures 1 and 3. The

printer head®body 1 has a head frame 30 including side walls extending
from upper and backhe porindes headh®&gay rt eradeadnbadysf tamed3ferving as a

hol der support 31, Each of the.side wall]s of_the holder u t 31 has a
hol der supportcHifngosi el%ﬁ$l§pF#ﬁ§n %w5fﬁpi%p8%$iﬁ%§ §§8 wo verti cal
recesses 33goB33ibnf of hehdopdenteuppead Hodyndl vimdhsémgiaghskder

attaChnent-holder support 31. Each of the side walls of the holder
support 31 has a holder support hole 32, a leaf spring
36 which is defined by two vertical recesses 332, 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 opposite sides a cylindrical projectien 7la,
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 702
and detached therefrom in the fcllowing 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,ithe ink tank 2 is not regquired to be accurately .
positioned in the holder 70a and hence can easily be '
inserted into the holder 70a. Then, the holder 70a i;
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



hol e 34, and a guide slot 35. A holder 70a has on each of its oppogbhﬁ
sides a cylindrical projection 71a, which is rotatably nounted in R d06
“support hole 32 in the head frame 30,. and a sem spherical projection 72a,
whi ch is engageable in a holder attachnggt hole 34. Each of the ink tanks

2a, 2b has a side disposed closer to the respective hol der support 31 and

having a cylindrical projection 49 engageable with a |ower edge of the

respective gidrdeclf BSovdhenknkrhank"d eznche atdlaches 19 gbedbol der 70a
and detached Lherefron1|n the foll ow ng nmanner. The haol Pﬁgg b supported

in the posi ti%n %Hdahlp¥?ﬂ¢$§ﬂr%p3ar§%u Fﬁ@mlﬁPQJﬂﬁ33f7§ &into the
hol der 70a iin t leerrifracdd Otfu@:ﬁiﬁ@emavémhe oft tiHe sholdee, T0decankesank 2

can'casi |y BEE ARGErtd | 3 RIS Rof fok M90S N TRERPATS Hiof bt L 70001 86
tgrnﬁd indthas?muad|xntdﬁt$fmumﬂr0mnf)20 mhengdmﬂSpHquemilon 49 on each
of the sides of. t ank 2 ntact,w e e respective
gui de sl ot pggjieﬁﬂ’?‘ﬁ eaad 9% a?‘r%dg gl%\%eégu%{)’ﬁ %E@%rﬂoﬁ%ﬁ ?26195

posi ti oned wngbgesspest sprddds helel Ieaﬁesﬁﬁingbe3wn@ganqﬂ§rqmweamn i's now
G de 12 GRESE pRirec e R o oretRet sEnd 2k S St T ned
turni ng noveneﬁheoﬁﬂﬁﬂﬁhmﬁnnnhQ¢R§c%ﬁsb@ thhelaﬁﬁ1§zﬁiQ§$ age in the

i nk support gQE:E‘hlﬁgan "E%eb %%]fﬁﬁga ﬂjﬁ %Q‘Eu}: ttoa'i‘ﬁez velft8 &eI spheri cal

projection 7 each 5| der /0a engages and spreads the
| eaf spr|ng§oggtag§§tquﬁgq;*ﬂ1the holder 70a securely ln position.

The ink tank 2 can be removed in a procedure which is
the reverse of the attachment process described above.
In operation, the distal end of the wire projects
through the ink meniscus, carries ink thereon, and hits .
a sheet of print paper (not shown) to transfer the ink
to the print paper. When the-wire is in a standby
position, the distal end thereof is located inwardly of
the distal end surface 13c of the wire guide 13 so that
an inX 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-mentiocned
EP-A-97009 and will therefore not be described here in
greater detail. :
Any excessive ink on the distal end surface 1l3c of
the wire guide 13 is drawn under capillary attraction
into cross-sectionally V-shaped collection grooves 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



ot her. The senispherical projections 72a finally engage in the attachnent
holes 34 in the leaf springs 36, whereupon the leaf springs 36 reﬂw 4@
"the vertical positions to retain the holder 70a securely in position. @
ink tank 2 can be renoved in a procedurgswhich is the reverse of the
attachnment process descri bed above. In operation, the distal end of the

W re projects through the ink.nmeniscus, carries ink thereon, and hits. a

sheet of prjjnte PgPede (RS 25 R0WBhni@ iidaansTes ¢ hhenienk i e §Jheié3rhdﬁe paper .
Whe-n- the-wire 1s in a standby position, the distal er

| ocated i et y &% SPRENAEB: ARINRG dur it 3§9°8Fstﬁéﬁhn %ﬁﬁ%ﬁ?lS so
that an '&Kuéf%lhﬁélﬁspéiiﬁﬁéﬂ?dofntﬁ'x@Olﬁhﬁ dheddi sBakoend afo Hene. wire.
Accordingly, ink is attac ucceSS|ver to the distal end of the wire as

t he IatterQQ$ﬁNEﬁéE?%datﬁﬂﬁp EfPacted. The transfer of ink to the distal

end of the wre,Tidopbhetigat afl shef mk i Nkeplt Wi mecHah immt dix theE i nting
process, are.descrjbed.in the_above ned. EP:A-97Q0 mAII
therefore no& %&E%r@%gdmﬁEFéx ﬂrl§E 3}iﬂ%t5?¥er£ﬁ§ g? &S8e ink on

t he distal wald o dee d8scoibelihe wre gU|de 13 is drawn under capillary
attraction into cross ciio V:s 0 C ooyes,13b (Figure
4) provided int & f?%%?g ; glglf’i%axgurf rfC Aéftﬁeé%mgglégg \E(i% i and is

ret ur ned toech§saﬁysﬂmuﬂg@lguameapgrmprm@nesﬂﬂﬁﬂth@ﬁth pnknﬁtpééér. The

grooves 13h qnfy 43%% dyﬁaiegfleh&hsl%sta'mfé}defafé acenefwﬁge 9 MAR

2006 15 wire gul conmunicate  wth the wre de ho 13a. As
shown in .Foyé Aﬂokaui%ﬁ(ﬁh@%ld3baﬁﬁtén@nQPeﬁrﬁ%m&n%*o%einpﬁéﬁy of the

wire guideyi2i$Q a5 d£ % distal end of the wire and a proper
| amount of ink, without either an excess or a shortage of
ink, should be supplied from the ink tank 2.
In the printer head construction described above,
the ink guide path from the ink tank 2 to a position in
- the vicinity of the distal end of the wire is composed
of slots, grooves, and gaps. By selecting suitable
dimensions of the widths of the slots, grooves, and
gaps, the amount of ink necessary for printing can be
guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow. '

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 groove and gaps,
the hole diameters of the porous member 60" and the |
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 vibratiens or the like, a mass of ink which
has been so interrupted is moved forward until it is



open to the atnosphere. The operation of the ink supply mechani sm of the

I nked wire dot matrix printer head referred to above wll now be QMARﬂm&
“described. In order to obtain a proper dot density, it is necessary to
apply an appropriate quantity of ink stably to the distal end of the wre.
Therefore, the wire guide hole 13a shoykd have a proper dimension in the
vicinity of the distal end of the wwre and a proper anount of ink, w thout
ei t her an excess or a shortage of ink, should be supplied fromthe ink

tank 2. hB? nBRI PLen g e;ﬂ}ﬁirrﬂ%éoafd?ﬁﬁr ished ahaye, caamwgtgul de

pat h fron1t e |n tank itron In e vicinity of the di end
of the wire2t§rashpeseds @ﬁ%ﬂ?ﬁ% i@r%B?eé“kaﬁét@aﬁ§aqwl%eFEétFﬁb sui tabl e

di mensi ons pfnkhe widils te t&hepﬁpé;sy Qﬁ@gé(@%aoﬁnd.s atéheianmeyat of
i nk necessary for printing can be U|degnto the dis end of the wire -

under approb%FhPéthﬁﬁlFP&rF%ﬁH%kﬂﬁW@ﬁP Fh%uFlE§u§| af ovRfl ow. An
appropri ate afl@%htafof:hbmin@caf}:a% sipplheeh exenfuken dﬂnemmeUppl y from
the ink supp g grgove 12"b i s reduced due éoféncr% %_ Eﬁi; @k The
di mensi ons YACeREVPHRIUPRI ¢ ﬁ;wiim¥%ﬁﬁP%%$ Pﬂe t¥He oFf the
porous menbexe wlr@pdahaeh_em@t hheofddthed smd it g ot&lamseieecztmﬂsned hat
Ther ef of o, FICSRIT FUFADBORRRGATG 19 THEC Pk GPh OIS T CH HERE Dol ow
I'f the floverd ohkthe wmtertaptedlusddmnpnk pat h by reason of vibrations
or the like, a magse of bk kMl ON 2l PSS Ol PAET pURESE ;S moved forvard
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 kéep 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 zn ink guide porous member 12"e
which serves as an extension of the ink-impregnated
member in the ink tank.
Figure 5 is an explcded 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 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



16 joined to a preceding mass of ink since the capillary attractiqqimyzwﬁ
greater in the ink path than in the ink tank. Since the capillary
attragtion 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 fromthe distal end of the wire, and hence the dot
density will not be rendered unstable dvlen nmonentarily, so that all ink on
the distal end of the wire can be used up. The ink tank 2 and the ink
guide path for supplying ink to the wire have di nensi gns_dependent on the
accuracy of fireatsPaFest & %¢ﬁ¢%@ﬁpoHéhF§.¥§rﬁ§9??ﬁpgcgﬁp5%§n9§ an be

easily for nggp\fﬁltyhgﬂz@ 4 Mensd 0pakmada ey atyerage iyobeulldangtetthe ink tank
2 and |the ink® guide path can be highly dinensionall%.chyr%Ee nd have a
stabl e-i nk wagPl FhCapsbie 19i3metpe PRROMAAE PIHRFTHeYC Fnk Gdi"de path can
easi |y be aggqpbhedhas Adwy pdericRPeRed fiA emdte nfimber tak pakts. They

may be nmaintained free fromwear and defornmation fo I erinad of use
and can keeﬁuPHéVrHQﬁQi%%'[ﬁﬁfﬁh%ﬁﬁé@e B: ﬁ*ﬁ%é%ﬁé@g%fggﬁge?ugPication
ef fected byjthpliagled An thmwink itdhlgubedy, 4the Thek Rpfdesgrenber1s05 has

oxt oni on oFSt RS PREN A Ra B BEBr S & Fho Tk Care Brooes 51 an
expl oded pesﬁee;tRaqadsamﬂﬁdiﬁﬁeﬁamitaHFIBQQMﬁQﬂﬁrﬁﬁﬁ%@tﬁ§édwhﬁ59he
hi cknessest SROPAFSRorsh i o B0 CCRS: ket vboh st hap T hact hi cker
front portibolewdiehetersdikaaemd adpEeBRESES VERY igﬂ@as‘iﬁ)’bl‘%/rﬁ%rf- 81 is
| . front to rear portion of the member 60.
Aithough in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
2 may be located below the wires to achieve a stable
printing density through the ink guiding process
-described above.
In the constructions described above, ink can be
stably supplied through a simple construction from an
ink tank to the distal end of & wire, and ink is stably
at+ached to the distazl 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 guantity cf ink
absorbed in the ink guide path is smaller than would be
+he case with 2 known arrangement in which a porous
member is used to apply ink to the distal end of the
wire. Therefore, any wasted ink which is not used for
printing is of a small quantity, and hence
substantially 211 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, a2 fresh cartridge ink



conpressed by the tank |id 50 when the porous nenber 6D' is introduEEd

into the, tank body 40. Therefore, even if the porous menber 60" has'J MAR 2006
uni form hol e dianeters, the 0 9 MAR 2006 1-7 front portion thereof, which

is adjacent to the ink supply port 41, has a snaller average hole

dianeter, wth the hole dianeter becom n@8progressively greater toward
the rear portion, which is renote fromthe ink supply port 41, at the tine
when the porou is placed in the ink tank body 40. The porous

member %%TEﬁ%‘P u‘PﬁI F’?ué‘(’jtﬁd\/aﬁ%rﬂlaﬁ aspl thati fyesth gavlbousan sheet

| ayers of di f:fnemhiambyane Babg i8I ST en v £Oe 2 8 8RBl }EFEG D 4*}6 | nk

tank body 40" t ave hol e di aneters becom n progreSS|ve y
greater fromiﬁ? ggééﬁﬁnqoésgaﬁeﬁéﬂﬁ4nP§ﬁn§#ﬂSr@ﬁﬁéitggn -Al't hough in the

enmbodi nent of FI gurln the herinkert apld? desdY @5ad @Qﬁy@ tRe R i)ggtfqr oJead 1,
the ink tank @%1dﬁ% | .ocat ed, beIOM/the Wi res to achi eve a sta

printing denSEty ™t FIRTHREIGREI A§ redResn tufs caRBedtabspdeTiie t he
construct i Onprdssclmebedldatmvetabmh SaR E%t %E%%'ﬁt;ﬁ%'é@éﬂgbgﬁgh a Sl mpl e

construction, ank to th stal ,end awre

stably attac&aggkggtﬁe msﬁ%ﬁ ot 8% Fh@ %Pketﬁ&krﬁ%mﬁ%?ﬁgnEEdstable and
proper ink dbhuéeﬁgpnﬁlnﬁh@meﬂrﬂmglthetpbentlpb@@ynﬁthlﬁhagglfgg gui de
path and thejgks u y.faj{u | |, be_reduyced., Th tity of ink
absorbed in %%% %neESU| 2 Hﬂﬁ16%%isn§f¥%rLPﬁaﬁ WB&%ftﬂfaénﬁﬁék@£9§Wth a
known arrand®hefk if Rﬁ?&ﬁn&qﬁnﬁnﬁm mahbenct sonsad .t Trappartrkdde the
distal end ofnjkheany e8n 2RSHALPH AUWa¥ASECLnhNk WRIERd SJ10t; Ysed for

replenlshment

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.



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 tankﬂ@ﬂﬂﬁ
short .of 4+nk, or if the ink in the ink tank is rendered highly visco tﬂmﬁ
being dried at a high tenperature, or if the supply of ink fails due to
its solidification, a fresh cartridgi ink 0 9 MAR 2006 18 tank can be
nmounted in place so that fresh ink c A | mredi ately be supplied to the
distal end of the wire for resum ng the desired printing operation. In the
printer head described above, no ink flow occurs due to variations in

tenperature and atnospheric pressure and a stable ink dot density is
avai |l able. upmestedngnkd | awpretfenfrédieasplecttankt | $her eveviertion hgs dot
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for different i | Qurs Gan be. shaeeehwi gaky ssepiiatpany. unwant ed
col our ntQWﬁﬁeégﬁébg%agéfdggi 0 9:§%R 2006 19 Acc%rding to a preferred

aspect of the invention,-a dot nmatrix printer head is provided which

conprises an’ ifk $HRPLYsoMIn L HE A Nimgyi b absorkissgdreansiathendanks of

supply tigé giilg%pply tank. Further, the ink absorbing means may have
a tapered portion. The ink absorbing means also may have a

thicker portion in the vicinity of the ink supply port.

According to further aspects, the in the aforementioned
doﬁ.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

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 1is arranged to
receive ink from the ink absorbing means, there being a
capillary ink path through the ink absorbing means thé force of
capillary attraction in which increases in the directlo? of.the
guide means, the said portion of the guide means extend%ng 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 porticn of the wire guide means may

have an ink guide groove therein whose width is less than the



an ink supply port which is arranged to receive ink fromthe ink absorbing
means, wherein the ink absorbing neans is conpressed in the V|C|n|ﬁyﬁmQﬂm5
the ink supply port. The ink absorbing neans may be conpressed by wa

means of ,the ink supply tank. Further, the ink absorbing neans may have a
tapered portion. The ink absorbing means al so may have a thicker portion
inthe vicinity of the ink supply port. According to further aspects, the
in the. aforementioned dot matrix printer head the said wall means of the
ink supply tank may conprise a lid thereof. According to a further aspect,
the ink-supply tank may have an air hol % herein which conmmunicates with
air in-at |east one space between the inkabsorbing neans and an inner
wal | .of the ink supply tank. The ink absorbing means may have been
|npregnated wi th ink at a pressure | ower than atnospheric pressure,

preferably in the ra k _absor bi ns f.urther
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t he dlrecghﬁglgg %h oride y|jans, the said portion of the guide neans
extendln t he |nk tank so as to receive ink directly froma part of
the ink absorbing neans in which the average dianmeter of the pores is
smal l est. Further said portion of the wire guide neans nmay have an ink
gui de groove therein whose width is less than the 0 9 MAR 2006 20 average
di aneter of the smallest pores. Also the width of the gap between a wire
guide hole in the guide neans and a wire



therein may be substantially less than the width of the ink guide groove.
Said portion of the wire guide neans further may conprise a poroﬁﬁﬂﬂﬁﬁg@ﬁ
0 9 MAR 2006 - 21 dainms 1. An ink tank for supplying a proper a b
ink need to a dot matrix printer head, the ink tank being an integral
until detachably nountable to a head franme (30) of a printer head and
conprising a top wall (50), a rectangular bottomwall (40a) and walls
extending between them an ink absorpjng nmeans within the tank and an ink
support port (41) which is arranged in the bottomwall such as to extend
downwardly therefromand to receive ink fromthe ink absorbing neans (60",
61, X62), wherein the ink absorbing neans has pores whi ch progressively
reduce in size toward the ink supply port (41 ),and the ink tank has at

| east oneChmimde projection (49) on each of two opposite walls thereof,

whi ch guide projections are positioned to guide the ink tank during its
mounting with respect to the head frane such that the ink supply port (41)
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' 'between them, an ink absorbing means within the tank
and an ink support port (41) which is arranged in the
bottom wall such as to extend downwardly therefrom and
to receive ink from the ink absorbing means (60", 61
i62), wherein the ink absorbing means has pores which
'progressively reduce in size toward the ink supply port
(41),and the ink tank has at least one guide projection
(49) on each of two opposite walls thereof, which guide
projections are positioned to guide the ink tank during
its mounting with respect to the head frame such that
the ink supply port (41) is positioned correctly above an
ink supply guide (12") of the head frame.

2. An ink tank as claimed in claim 1, characterized in that
. the ink absorbing means (60”) is compressed in the
vicinity of the ink supply port (41).

3. An ink tank as claimed in claim 2, characterized in that
the ink absorbing means (60”) is compressed by wall
means (50) of the ink supply tank (2").

4. An ink tank as claimed in any one of the precgding
claims, characterized in that the ink absorbing means
(60”) has a tapered portion (60").



0 9 MAR 2006 - 22 5. An ink tank as clained in any one of the preﬁﬁping
clainms, characterized in that the ink absorbing neans (60") has a hMAR2806
-portion in the vicinity of the ink supply port (41). 6. An ink tank
according to any of the preceding clainsp, characterized by an air hole
(42), the air hole (42) comunicating with air in a space (50b) forned
between the ink absorbing. neans (60", 61, 62) and an external wall of
said ink tank such that the ink absorbing nmeans is at a distance fromthe

external wall. 7. An ink tank accord;Lng...to any one of the preceding
clainms,.'. characterized in that the guide projections (49) are
cylindrical. . .

y 5. an ink tank as claimed in any one of the preceding

claims, characterized in that the ink absorbing means
(60”) has a thicker portion in the vicinity of the ink

supply port (41).

6. An ink tank according to any of the preceding claims,
characterized by an air hole (42), the air hole (42)
communicating with air in a space (50b) formed between
the ink absorbing means (607, 61, 62) and an external

| wall of said ink tank such that the ink absorbing means .
is at a distance from the external wall.

7. An ink tank according  to any one of the preceding
claims, characterized in that the guide projections (49)

are cylindrical. e e



