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Ink guide assembly and ink tank /f
for a dot matrix printer
head

The present invention relates to an ink guide assembly
and ink tank for a dot matrix printer head and especially
head .
head has wires supplied with ink at distal end faces
and movable against a sheet of print paper for
transferring ink to the sheet in the form of dots to
record a character, a figure, a graphic image or the
like on the sheet. '

An ink supply system for a wire dot matrix printer
is known in which an ink ribbon is not used, but ink is
supplied from an ink tank to the distal ends of the wire
and transferred from the wires directly to a sheet of
print paper. One known ink guide mechanism for such an
ink supply system is disclosed in US-A-4,194,846 and
comprises a porous member capable of absorbing ink from
an ink tank, the ink guide mechanism having wires
contacting the porous member. The porous member ccntains
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

for a wire dot matrix printer Such wire dot printer

"Vends,of the wires differ widely, and the porous member

is liable to vary in dimensions or to ke deformed due to
coaction with the' sides of the wires. Consequently, the
ink densities of the so-formed dots are irregular.

EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal
ends of wires by means of a pump. The ink supply
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Theﬁﬁfesent invention relates to an ink guide assénbly and ink tank for a
dot 'matrix printer head and especially2 for a wire dot matrix printer head
Such wire dot printer head has mﬁres supplied with ink at distal end

faces and nD able a eet r|nt er for nsferring ink
to the sheetmeﬁ g_gﬂr@ ‘H’ogts'}] rd‘°é" Fradth®d djéafqa@ﬂré‘gea gr aphi c
i mage or th&haﬂldht(vadéﬁruﬂuﬁﬁn of the cdﬂhédﬂidﬂﬂhﬁﬂwééﬁﬂﬁﬂﬁ1?ﬁm wre
dot matrix B% nt, rint &tqggﬁk mhlc an i ribhqon i.s not use but i nk
is supplié df ﬁ&ﬁ’ o PR L% A0 HRAULHS (ke 1)
transferredchsam ite W mecedisaayt Ity prowidecal gafod sm‘al]ntscpa}serto Che known
'ng A?Z'?S 4@%2?’?1‘#3 Yool ptHE ¥t forhdicdUPRM Séyﬁ.ta%'rge' o%'q%%l AR5 "
source is required for driving the pump. The ink supply
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

10 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

15 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 variationsthan prior contstructions.
. -

In DE-A~2,546,835 there is disclosed a wire dot

20  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

25  which communicates both with the said portion of the
wire guide means and with a distal end portion of the
printing wire so as tc supply ink to the latter.

In DE-A-2,546,835, however, the ink tank contains
i1 liquid ink which enters one end of the capillary ink
path, with the result that ink flow is liable to vary or
to be interrupted if the liquid ink contains particles
of dust etc. which clog the capillary ink path.
Furthermore, the wire guide means is so constructed that
any air which has been drawn into the ink by capillary
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conpri ses a porous nenber capable of absorbing ink from an ink tank, the
I nk gui de nmechani sm having wres contgacting the porous nenber. The porous
menber cont aigns fine holes whose sizes or dianmeters vary in a certain
range, with tRECeesammothagchhg | absorbi ng capability varies from
‘P, sﬁérﬁgtﬂm PEXeEsSoVeeanlij syﬁ%i ci ent
e dista nds of the

porous menbedid s POLOYS %{oe
Tibtace of e suppd i @ & S
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quantities of ink at{ne I
Wires. The TSk | s e ide r ined i
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des of the wres.
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20 collecti L
o Wi::o:ujzzi:: szt?ated in the distal end surface of
g epegiiie inkans into ?hich ink collectien groove
e e dra:: the dista) end surface of the wire
e e under capillary attraction, the or
S : o? groove being open to the
. n this construction, however, there is po

SUPPly means, especi
’ ec 3 : R
latter, pecially if air is trapped in the

Accordj

ovideq a:ngin;io gz:: present invention, therefore there jg

__‘.:-‘pendent clain | Fle1 tjlssembly and ink tank dccording to

“-:hJ.s ink tany are. . -r er advantageous features apg aspects
2 vident from the dependent claims,
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ends of wires by neans of a punp:: The i nk supply"

-2 ' mechani sm of EP-A-97,009 has, however, the dlsadvantage that the
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; Construct|on of the connection betmeen-mhe punp

The ink supply tank may have ink absorbing means which has
been impregnated with ink at a pressure lower than atmospheric

pressure.

Preferably, the pressure at which the ink is
impregnated is in the range 5 to 10 mmHg.

The ink supply tank preferably may have an air hole
therein which communicates with air in at least one space
between the ink absorbing means and an inner wall surface
of the ink supply tank.

The ink absorbing means may comprise first and
second porous members which are in contact with each
other so that ink may flow from one to the other.
Moreover, the ink supply tank may have an ink supply
port which is arranged to receive ink from the second
porous member, the first porous member having pores
therein whose average diameter is greater than those of
the second porous member.

Alternatively, the ink absorbing means may
comprise a porous member whose pores are progressively
reduced in size in a direction towards an ink supply
port of the ink supply tank.

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

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

The said ink absorbing means reduces the chance of
particles of dust being carried into the capillary ink
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{-a printer head is conplex and results in increased cost. It is
’éssary to provide a good seal so as3to obtain good punp performance,
] a |arge-torque drive source is required for driving t he punp. The ink

B e relar - e s 28 B et AEaG80 820, RaaTib 551 01"
.h a smal l.apyiiintagty floeed can esbapesthbeeétometauoubhednkof t he present
ok T anieete %‘5"%&""%@5’&% - bR eaiAEc R, 29 B B S HERRTCT Y
i ch is capabpreviensugpiceissdve snkbbuiiddngpppopni &he diéssteiltgndf ink from
hahggstzﬂgﬁang W%I%Q kﬁe'%§§eS§Gh88tﬁ9ahg the i nfluence of environnental
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,
10 Figure 2 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
15 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
20 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

25 in which air trapped in the ink tank of Figure 6 'is
expanded; and
i Figure 8 is a schematic view of a seven-column

printer to illustrate an arrangement of wires thereof.
Figures 6 and 7 of the accompanying drawings
30 illustrate an ink tank construction previcusly known to
the applicants comprising an ink-impregnated member 160,
e.g. of a porous material, which £ills a tank 140. The
ink tank construction of Figures 6 and 7 is of a simple
shape and can supply a suitable amount of ink to a
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g tenperature variationsthan prior-.contstructions.:

I n DE- A-2, 546, 835

there is disclosed a wire dot matrix printer head conprising an ink tank;

the latter.
i nk which eR¢
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wi re guide neans having a portion which is arranged to receive ink fromthe
ink tank; and a printing wire a distal end portion of which is nounted in

hole in the wre
path whi ch PBHAE® :
and with a gysthé k- pogiednatid ihenipet N16MY WHe ricnidr tsGWEN Y ink to

. | n - A-2. 546, 835, however,. the ink tank contains |iquid
e?"&pﬁ?\%n%%ﬁo‘fi%eac ¢ aﬂ/a‘?ﬁ(t’baﬁ%,”\l}ﬁ t‘%”t result that
ink flow ispteadneing wwantedtinkeoutf bow ufterd adf dilre Holeildid rin cont ai ns
the tank 140 and from an ink supply port 141.

ui de_neans, the wire guide neans having a capillary ink
cBedd BRRY UREer:2RPESRELHeR (AR R ThAatE FaS hA%e neans

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 is produced high
enough to move the ink in the ink tank 140, then the ink
remote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duration.

As shown schematically in Figure 7, the ink tank
140 frequently has pockets or layers of air trapped
therein. When the ambient temperature rises or the
atmospheric pressure is lowered in such circumstances,
an air layer 143 communicating directly with the air
hole 142 is expanded and is discharged out of the air
hole 142 as indicated by arrows A without applying any
pressure to the impregnated ink, whereas a pocket 144 of
completely trapped air is expanded as indicated by the
arrcws 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
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of dust etc.

.capillary

allow ink to find its way into the printer head
mechanism, with a resulting malfunction of the latter.
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
direction normal to the direction of feed of the print
paper to form a one-dot line in one scanning stroke, and .
the print paper may be fed along by line pitches to

record images.

The construction of a multi-colour printer is
schematically shown in Figure 8. A printer head 70 is
movable back and forth in the directions of an arrow X,
and a sheet of print paper (or other material) 71 is fed
along successively at a one line pitch in the direction
of an arrow Y. An array of wire positions 72, 73, 74,
75 on the printer head 70 extends along a straight line
inclined at an angle 8 with respect to the scanning
directions X, the wire positions being spaced in the
direction Y at a pitch of L sin 6. 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
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di stal end surface of the wire gutde neans, with the result that the air

can expand under the | ow pressure which is present and cause flow
-probl ens. Additionally, no means areE%rOV|ded for preventing excessive

I nk accunul ating on the distal end surface of .the wire guide neags.
ea

. . : , , )
Loy 2 oo R 0 AR kA S, T AR 0 i o
I s ar r anged e Ofr.é?ch@' \f@rimek: focdourhd s ralpps.umtall %td;ﬁmwﬁ}/\glncgf ha;i 2h o
(rjrloﬁtn?ladeing ?é%rﬁg%ign%t equxln&: grftg:}:ﬁ ewaﬁ:er?ggn?oaﬁo{%ﬁ'a ggp erpgb"é'tt\ﬁé:en, the
wire gui de FERSSIUCKAPNN@LaFigpirel &ry viedd opratinkyhiwbh chorhsurtheatiak bot h wi t h
the sai d pogbsena¥tdctd@ dhStdhot2dp§UihRec o8l thlleolhl® 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
10 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.
15 Figure 1 is an exploded perspective view of a
printer head according to the present invention.
An ink tank 2 is detachably mounted by a holder on
top of a printer head body 1. The ink tank 2 is of a
double construction composed of an ink tank 2b for
20 containing a black ink and an ink tank 2a which is divided
into three sections for coloured inks. The inks are
impregnated in ink-impregnated members 61, 62 (Figure 2)
or member 60" (Figure 5) of a porous material contained
in the ink tank 2.
Co=~ 25 For each ink, the printer head body 1 has in its

— front portion an ink supply guide 12 (Figure 2) having

ink_guide grooves 12b with ends leading to the
respective ink-impregnated member 61, 62 and a wire
guide 13 (Figure 4) having a wire gquide hole 13a for

30 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 etec, but in order to simplify the
description below, reference will normally be made only
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guid§ means and with the distal end portion of t he printing wire so as to
supplgy ink to the latter, the saidluﬂ%aconnunicating with at |east one
ink § collection groove situated in the distal end surface of the wire

QU|d§ means into mhlcqﬁhnk col | ection groove any excessive ink on the
di stil end s Fc STkl fank ARdid TR ARSIt afedwided&tcapi | | ary

att act ion, the or 'rheea.cik Isupplot Ig&ﬁtde)rlzyra}mlectiéem&eogaadfeo 13he
at mgsphere. In this &p ructl n, ver ere i's ngé 8 sion for
ensgiring t hatl °L'Wé"lfyo & 3 |1(5\]f A &s  he _

METNeweste e=fe.fge R
; 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.

15 An ink guide assembly, which comprises an ink
supply guide 12" and the wire guide 13, will be
described in greater detail with reference to Figure 4.

‘The ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The

20 ink supply guide 12" also has an axial ink guide groove
12"b leading to the ink-impregnated member 62. The ink
guide groove 12"b has a width and a depth selected such
that ink will be stably supplied from the ink tank 2 as
described later on. The ink supply guide 12" has on

25 a front surface 12"e thereof a circular groove 12"a
which communicates with the ink guide groove 12"b
through an inner portion (not shown). The wire guide 13
has a proxihal end 134 thereof placed in the circular groove
12"a. There is only a small gap between the wire and

30 the peripheral surface defining the wire guide hole 13a
in the wire guide 13. The ink is gquided 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

10
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0 the present invention, therefore there is provi ded an ink

ly and ink tank according to.i ndependent claim1l. Further

us features and aspects of thi*§ ink tank are evident from the
-.cl ai nms.

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 fill the latter,
and a 1id 50. The ink-impregnated members 61, 62 are
impregnated with ink at a pressure below atmospheric
pressure ranging from 5 to 10 mmHg, so that air
remaining in the porous ink-impregnated members will be
reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom or
inner wall surface 40a provided with a front ink supply
port 41 and a front wall 40b having an air hole 42
defined in a stepped portion thereof. The ink supply
guide 12 has an arm 124 which is inserted in the ink
supply port 41 and which projects from the printer head
body 1. The bottom or inner wall surface 40a of the ink
tank body 40 has a raised or projecting portion 44 in
which there are a plurality of slots 45a, 45b, 45c which
communicate with the ink supply port 41. The slots 45a,
45b, 45c are disposed opposite to and communicate with
the ink supply grooves 12b provided in the arm 124 of
the ink supply guide 12. Although not shown, the slots
45a, 45b are joined together to form a single slot which
together with the slot 45c guides the ink into the ink
supply grooves 12b. The ink tank body 40 also has a
side wall 40c having on its inner wall surface a
plurality of vertical ridges 47 which project therefrom.
The ridges 47 have lower ends held against the bottoem
40a and upper ends kept out of contact with the tank lid
30. The ink tank body 40 further has a front partition
48 which is disposed behind the air hole 42 and in front
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The ink supply tank may have ink absorbi ng nmeans- whi ch

d with ink at a pressure | owelthan atnosph pressure.

been

the pressure at which the ink is inpregnated is in the range 5

The ink supply tank preferably nmay have an air hole
cotmamLif e FURP I tBPER 4l the IfRent eeEtEifdan B ween the ink

plurality of longitudinal ridges 51 which project from
the surface 50a.

The space or hollow interior defined by the bottom
40a, the side wall 40c, the partition 48, and the 1id 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 1id S0. Thus
there is a space 50b between the porous member 61 and
the inner wall surface 50a of the tank 1id 50, and this
space 30b communicates with the air hole 42. 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
porous member 62. Thus the porous member 62 which is
closer to the ink supply port 41, is made of a porous
material having a smaller average hole diameter than
that of the porous member 61, while the porous member
61, which is further from the ink supply port 41 has a
greater average hole diameter than that of the porous
member 62.

In the ink guide assembly and the ink tank thus
constructed, the capillary attraction is successively
greater along the ink path, that is, successively from
the porous member 61 having the larger average hole
diameter to the porous member 62 having the smaller
average hole diameter and thence to the ink guide slots
43a, 45b, 45c provided in the raised surface 44 of the
bottom or inner wall surface 40a of the ink tank body 40
and so to the ink guide grooves 12b provided in the ink

This Sheet Has Been Replaced’

The



seive ink fromthe second porous nenber,
pores therein whose average diameder is greater than those of the

above capillary attraction setting can be achieved by
providing the following dimensions:
The average hole diameter of the porous member 61:
0.4 mm.

The average hole diameter of the porous member 62:
' 0.3 mm.

the ink supply tank nﬁy.have.an i nk supply port which is arranged
the first porous nenber

por ous nenber. Al ternatively, the ink absorbing means may
'Se a porous nenber whose pores are progressively reduced |q(5|ze in a
ion tosupplky TR pW;A)piﬂd( hAngeetQ ﬂ@&ﬁjpﬁﬁ?’% he ink Tpe
merrbeg BELPT ﬁabwd GRS Seitked Ngdide VIiT) Hddy ﬂfnatﬂdle; ?ﬁT di gk
port hea npr i rj a di,sta
n of WEReH3R 'ﬁr@/aﬂ'rai @ﬂeﬁh’# ﬁﬂ&’%f‘"f% gui de

;"ka pordnorgay Béweud elplivirareandd el Damt rheged rteq Mreei ve ink from
in

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

0.12 mm.
The width of the ink guide grooves 12b: 0.1 mm
The gaps between the ink supply guide
12 and the wire guide 13: 0.1 mm
The gap between the surface defining the
wire guide hole 13a and the wire: 0.01 mm

A construction for removably attaching the ink
tank 2 will be described with reference to Figures 1 and
3.

The printer head body 1 has a head frame 30
including side walls extending from upper and back
portions of the printer head body 1 and serving as a
holder support 31. Each of the side walls of the
holder support 31 has a holder support hole 32, a leaf
spring 36 which is defined by two vertical recesses 33a,
33b in the holder support 31 and which has a holder
attachment hole 34, and a guide slot 35. A holder 702
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
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absorbi ng neans, and the wire gui de neans having a capillary ink path which
conmuni cat eS both with the said portlon,gf the wire guide neans and with
the distal end portion of the printing Wre. The said i nk absorbing
means reduces the chance of particles of dust being carried into the

capillary indpport 31 and having a cylindrical profection 49

n
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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 directino 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 70-a is
turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2 into
contact with an edge of the respective guide slot 35 in the
head frame 30, whereupon the ink tank 2 is positioned
with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 12d of the ink supply guide 12 which
projects upwardly from the printer head body 1.
Continued turning movement of the holder 70a causes the
arm 124 to engage in the ink support port 41 and be
inserted into the ink tank 2. The semispherical
projection 72a on each side of the tank holder 70a
engages and spreads the leaf springs 36 apart from each
other. The semispherical projectiocns 72a finally engage
in the attachment holes 34 in the leaf springs 3§,
whereupon the leaf springs 36 return to the vertical
positions to retain the holder 70a securely in position.
At this time, the ink guide slots 45Sa, 45b, 45c in the
bottom or inner wall surface 40a of the ink tank 2 are
disposed opposite to the ink guide grooves 12b in the
arm 128 of the ink supply guide 12, thus forming part
of the ink path from the ink tank 2 to the printer head
body 1. The ink tank 2 can be removed in a procedure
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path Mbreover, air which has been drawn ihto the ink by capillary force
can ‘escape therefron1through I nk collegtlon groove or grooves, while the
| atter may serve to prevent excessive Thk bui l ding up on the distal end
surface of the wire guide neans. The invention is illustrated,

merely by £ I n_the dramn s, in,which: -
Figure 1 |\;\%n expﬁg(gtggé pEFEPERe i ‘?é%\ch \ﬁatot%/a C%gﬁ%ﬁ&ﬂ{hﬁ"ﬂg to
t he present abemention, Figure 2 is an exploded per spective view,

i nter head of . Figu P a s, el G dter” R o S i F b 1T
i | | ustrati nghueagharmhe ink mrutscms,l mazdrd@s |istkrhetrebn n qnir..’adat:sn a
5 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
10 the wire. Accordingly, ink is attached successively to
the distal end of the wire as the latter is projected
and retracted. The transfer of ink to the distal end of
the wire 11, and other details of an inked-wire dot
matrix printing process are described in the above-
15 mentioned EP-A-97,009 and will therefore not be
described here in greater detail.

Any excessive ink on the distal end surface 13c of
the wire guide 13 is drawn under capillary attraction
into cross-sectionally V-shaped collection grooves 13b

20 (Figure 4) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the
wire guide 13 and communicate with the wire guide hole

el 25 13a. As shown in Figure 4, the grooves 13b extend to the
outer periphery of the wire guide 13 soc as to be open to
the atmosphere.

The operation of the ink supply mechanism of the
inked wire dot matrix printer head referred to above

30 will now be 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 wire. Therefore, the wire guide
hole 13a should have a proper dimension in the vicinity

I adtl
1'|
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: : _ : : q
head body of the printer head of Figure ] Figure 4 is an expl ode
perspect?ve 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

i nk tank whi oif e fdﬂsnanarehdofogam{e: Wig:lfe kwaaov\gfo%%fzp;aﬁ%?% itﬁﬁnt i on;
' 6 i r tive _view, par roken : 1K 1 .
Elr g\ljirgusl ;Skﬁg\j&ﬁ ?’g%?ﬁg\éaﬁﬁltﬁggng& xcess SRl éhPrltég& Sénhémdtui c view to
illustrate t F8oHdd be whpplialdr froappee iink hanknk.tank of Figure 6 is-
' seyen-.col umm pri nter

Co't1 Lusi rate, an affatUSrERE SPEARaS PROPEAICELoh aBaREiBaa gbaN. Y of the

acconp&nyingtHFa%Phggulde 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

10 guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow.

An appropriate quantity of ink can be supplied
even when the ink supply from the ink supply grooves 12b
is reduced due to increased use of ink.

15 The dimensions of the ink supply grooves and gaps,
the hole diameters of the porous members 61, 62 and the
widths of the slots 45a, 45b, 45¢c are selected so that
the capillary attraction is progressively greater along
the ink path. Therefore, ink will not be interrupted in

20 the ink path as described below.

" The ink is consumed from the ink tank 2 as
printing progresses, ink flows from the porous member 62
through the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 45a, 45b, 45¢, into the

25 printer head body 1. Since the ink moves transversely

— across the porous member 62 at this time, the distance
that the ink moves through the porous member 62 is small
and no ink interruption occurs. When ink in the porous
member 62 is consumed, a pressure difference immediately

30 occurs between the ink in the porous member 61 and the
ink in the porous member 62 due to the difference
between their average hole diameters, and the same
quantity of ink as is consumed is supplied from the
porous member 61 to the porous member 62. No ink

s
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illustrat

n ink tank construction pﬁeviously known to the applicants

conpri si ngfgn i nk-inpregnated nenber 16?, e.g. of a porous material,

fills at

si nmpl e shg

{nte

140. The ink tank constru
and can supply a suitable amount of ink to a

rruption takes place at this time since the ink
moves rransversely in and across the porous member 61.
rhe amount of ink retained in the porous member 62 thus
remains substantially the same as ink which has been fed
out. rherefore, as the printing operation progresses,

the ink in the porous member 61 is first used up, and
then the ink in the porous member 62 is used up.

The ink guide mechanism in the printer head body
operates to produce the same advantage. If the flow of
ink is interrupted in the ink path by reason of
vibrations or the like, a mass of ink which has been so
interrupted is moved forward until it is joined to a
preceding mass of ink since the capillary attraction is
greater in the ink path than in the ink tank. Since the
capillary attraction is greater in the vicinity of the
distal end of the wire than in the portion of the ink
path in which the flow of ink is interrupted, no ink is
retracted from the distal end of the wire, and hence
the dot density will not be rendered unstable even
momentarily, so that all ink on the distal end of the
wire can be used up.

In the ink tank construction described above, the
ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-
impregnated members 61, 62 are therefore surrounded by a
layer of air which communicates by way of the air hole
42 with the ambient air. Since the ink is impregnated
under a low pressure, there is substantially no air
layer or pocket enclosed by the ink in the ink-
impregnated members 61, 62. Therefore, any expansion of
the air in the tank 2 caused by a temperature rise or by
a reduction in atmospheric pressure is released through
the air hole 42, so that the pressure in the tank 2 is
equalized to atmospheric pressure and does not force the
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printer

head body under appropriate cabilléry attraction by the

I nk-1 npregnat ed nenber 160. The nenber 360 can be i npregnated with a large
i nk while preventing unwanted ink outflow froman air hole 142
When ink is supolied

gquantity of
in the tank
fromthe in

kgﬁgﬁiu€4égogh§u&ﬂﬂktsu p%¥u£?rznl4ghe ink in the ink tank 140

which is renote frbhethaklhknkuapig thetefsrevpedtéovad dftte amkimskippl y

port 141 unq§5
close to the i1nk

attractlon(ﬁrQﬁﬁﬂtmk a

sup@y port 141 ispj
seen in porous nater

|

|

10

15

20

25

30

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

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

Figure 5 is an exploded perspective view of an
ink tank 2" which may be used in the present invention.
The parts of the ink tank of Figure 7 other than a
porous member 60" are the same as those in the
embodiment shown in Figure 2. The porous member 60" has
different front and rear thicknesses so that the thicker .
front portion, which is disposed adjacent to the ink
supply port 41, is compressed by the tank 1lid 50 when
the porous member 60" is introduced into the tank body
40. Therefore, even if the porous member 50" has uniform
hole diameters, the front portion thereof, which is
adjacent to the ink supply port 41, has a smaller average

SR € Yat SHELGES T Yo REREE TR FHISR e [ ary
r éyneapablhendfrsupPly ing hinki stably. of the ink
SURREMELE 4 (M SRR PRLAL batR EYET 25 can be
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gquantity, of inpregnated ink is reduced, ink-inpregnated nenbers are
general |y subjected to an increased rest&tance to ink flow and to the fact

that interrupted ink paths prevent snmooth ink flow If the ink flowis
roduced hi gh enouch to nove the

P:\Eviezt tegebﬁ'];ﬂ?fﬁeafﬁtﬁrf%,sru{ ﬁ‘é’ﬂél{ L&r%e:}%e]r%s e EYMRERENING suppl y port 141
remains in poigdens iared ygrester eﬁdﬂatﬁmgl‘t(él &fﬁl?drii?g,aéwﬁﬁlldh dwsa:)i)gﬂlet ;
or Tayers oft e Eroh, Phd A Sunpd B 4 @ Shemsanin e (8 or the
at nospher i ¢ pRTSNSUMembe ] Gt eics iplanech iri rtﬂmm.'trﬂm(temé: ahmgandmidéag?xscﬁg?ged
gﬁmgl 'f ﬁtel g‘f% r u{??g!teﬁfwatséq'ﬁg'ﬁscgtg%%ﬁmmgh%ﬁpﬁ%ﬁ tQpﬁl yi ng any
plurality of porous sheet layers of different average
hole diameters which are placed in the ink tank body 40"
with the average hole diameters becoming progressively
greater from the front to rear portion of the member
10 60". Therefore, the operation of the porous member 60"
is basically the same as that of the porous members 61,
62 shown in Figure 2.
Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
15 2 may be located below the wires to achieve a stable
printing density through the ink gquiding process
described above.
In the constructions described above, ink can be
stably supplied through a simple construction from an
20 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
25 absorbed in the ink guide path is smaller than would be
S ' the case with a known arrangement in which a porous
mempber 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
30 all the ink in the ink t4ank can effectively be used for
printing.
If the ink tank runs short of ink, or if the ink
in the ink tank is rendered highly viscous by being
dried at a high temperature, or if the supply of ink
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Eressure,to the i npregnated i nk, whereas a pocket 144 of conpletely trapped
Rir 'is expanded as indicated by the ard8ws B and thus noves the surroundi ng
énk. Upon arrival of such an air pocket 144 at the ink supply port 142, the

esulting undesired ink outflow can cause a
fails due to its solidification, a fresh cartridge ink
tank can be mounted in place so that fresh ink can
immediately be supplied to the distal end of the wire
for resuming the desired printing operation.

5 In the printer head described above, no ink flow
occurs due to variations in temperature and atmospheric
pressure and a stable ink dot density is available.
Unwanted ink flow out of the ink tank is prevented, thus
avoiding smearing the print paper with undesired ink

10 spots. No ink will enter the printer head mechanism,

i which is prevented from malfunctioning. The cartridge

| " ink tank can easily be detached and attached for ink

LA, “‘.-.-:vq)tc.-_:-"jhz\{'m.;qx,:_‘_!___ P "

i_..; replenishment.
Since the ink supply system of the invention is

! 15 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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sheet of print paper to be sneared by an ink spot or can allowink to find
its way into the printer head necha?gsn] with a resulting mal function of
the latter. I n one enbodi nent” of the present invention, a printer
head is adapted for use in a multi-colour printer. Mvenent 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 forman ink dot. Desired

characters nd figures can thus be produced by repeatjng the above cycle.
I'n suchsﬁceﬁ blif Fﬁa&@rﬁﬁﬁﬁtGFeé§FﬁGdiﬁﬁ?%ﬂts(9ﬁf§ﬂ%ﬂﬁnYﬂﬂ§iﬂﬂ1 & 4%feet of

print pmperigoprahher heatder iidl )prtaides] TLMPIE i aPrink esugERg tania

direCtianggigﬁhgtgnkhgbg££ggﬁgoﬂegﬁsffgdw icﬂhgh rigﬁ absorbing means
has been impregnated with ink at a pressure lower than
atmospheric pressure. The pressure at which the ink is
impregnated preferably is in the range 5-10 mmHg. 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 surface of the ink supply tank.

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

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

printing wire.
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aper to forma one-dot line in one scanning stroke, and the print paper
y be fed along by line pitches to record inmages. The constructio
f a nulti-colour printer is schematically shown in Figure 8. A printer
ead 70 is novabl e back and forth in the directions of an _arrow X, and
isheet of print paper (or other material) 71 is fed along successively at a
gone line pitch in the direction of an arrow Y. AﬁhaﬁmméBurﬂeemnmutlons

??%Wgﬂwmm

£§72, 73, 74, 75 on the printer head 70 extends al ong

§i nclined at an angle [err] with redfikIM3o the scan Hn,mﬂ s X, the
‘Wi re positions being spaced in the direction Y at a pitc sin [err].
 Yel | ow-i nk, magenta- ink, cyan-ink, and black-ink wires (not shown) are
ilocated at the positions 72, 73, 74 and 75,

1. Ink guide assembly and ink tank for a dot matrix printer
£ 5 head, especially a wire dot matrix printer head,
: comprising at least one ink supply tank (2") containing
ink absorbing means (60") and having an ink supply port
} (41) which is arranged to receive ink and transmit ink

via the ink guide assembly to printing means,

_ 10 " CHARACTERIZED IN THAT the ink absorbing means comprises
. at least one porous member (60") whose pores are
progressively reduced in size in a direction towards the

ink supply port (41) and that an arm (12"d) of the ink
supply guide (12) which is inserted into the ink tank

15 - (2") has an ink guide groove (12"b) which leads to the
porous member (60").

2. Ink guide assembly and ink tank according to claim 1

CHARACTERIZED IN THAT said ink supply port (41) is

20 located in one wall (40a) of said ink supply tank where
said wall (40a) meets an adjoining wall (48).

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

supply port (41) intoc the ink tank (2").

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

said ink supply tank.

_ 5. Ink guide assembly and ink tank as claimed in any one of
" 35 the preceding claims CHARACTERIZED IN THAT the capillary
attraction is successively greater along the ink path.

TR N
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respectively, to effect colour-image printing free fromundesired col our
m xi ng. Since a dot of one colour is put on top of a dot of another colour
for m xed colour formation, nulti-colour imge printers are generally

8 This Sheet Has Been Replaced
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6. Ink guide assembly and ink tank as claimed in one of the
preceding claims CHARACTERIZED IN THAT said ink supply
tank (2") is formed as a detachably mounted unit, said

5 ink supply tank being formed with a plurality of ink-
supply sections, each of said ink-supply sections having
an ink-supply delivery port, said ink supply tank
containing an ink absorbing member formed of a porous

material in each of said ink-supply sections impregnated

10 with ink, each said ink absorbing member substantially

- filling its respective ink supply section, at least two

B of said ink-supply sections carrying ink of different
colors.

15 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
20 absorbing member in each of said ink-supply sections
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
30 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.
" 35
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|iable to suffer fromunwanted col our m xi ng because the ink of the forner
colour is applied to the wire <carrying the ink of the latter colour. In
the printer construction of Figure 8, yellow ink, which is the ink nost
affected in colour by inks of the othé 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

m xturegof $he %&k&QWa%Q%m‘H'ly] A LS é’&kt%S QEQLﬁegfghgéﬁ gne of 1"

present invention is concern
further det%h¢ed9§%§%¢lpg|oﬁléimsheCBABAQWER§ZEﬁteﬂNboﬂgﬂWUcﬂﬂum viinik

therefore bepdhMeing meand™ 9HD®)1 i 2BmprRLeRAd PPrSPeGhiYe WA @
(50) of the ink supply tank (2").

5
9. Ink guide assembly and ink tank as claimed in any one of
the preceding claims CHARACTERIZED IN THAT the ink
absorbing means (60") has a tapered portion (60"').
10 10. Ink guide assembly and ink tank as claimed in claims 1 to
8, CHARACTERIZED IN THAT the ink absorbing member means
’ (60") has a thicker portion in the vicinity of the ink
supply port (41). '
15 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).
v
b This Sheet Has Been Replaced
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printer head according to the present invention. An ink tank 2 is
det achably nounted by a holder on top of a printer head body 1. The ink
tank 2 is of a double construction 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 ar-e inpregnated in ink-inpregnate
menbers 61, 62 (Figure 2) or nenber 60" (Figure 5) of a porous naterial ’
contained in the ink tank 2. For each ink, the printer head body 1

% has in its front portion an ink suppl uide 12 (Figure 2) having ink guide
. grooves 12b with ends leading to tﬂéﬂéggﬁggtive I nk-i npregnated nenber 61,
: 62 and a wire guide 13 (Figure 4) having a wire guide hole 13a for guiding
. the tip or distal end portion of a respective

An ink guide assembly and ink tank for a dot matrix printer
5 head, especially a wire dot matrix printer head, comprises at
least one ink supply tank (2") containing ink absorbing means
and having an ink supply port (41) which is arranged to
receive ink and transmit ink via ink guide to printing means.
The ink absorbing means comprises at least one porous member
(60") whose pores are progressively reduced in size in a
direction towards the ink supply port (41). An arm (12"d) of
the ink supply guide (12) is inserted into the ink tank (2")
and has an ink groove (12"b) which leads to the porous
member. '
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pri ﬁiiﬁgc; a;sgénggp%g%igghgrei n.' : There are thus as shown in Fi gureﬁ/
1 fQykol BEsbANESrpbEadISACI afed wites etc, but in order to sinplify the
desggisgL.gporipel ow, reference will ng{)g}al |y be made only

9 Ztoasngenktank and its as ated wire etc. g

i
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11cat10 o :
dnuﬁ&eiﬂ?9%§f3tﬁe wire guide 13 jointly forman ink path

%ﬁgsaﬂ5i§&1?%he distal end portion of the wire. The printer

, In Figures 1 and 2 is adapted for use in a four-colour printer
plottefor in a four-colour inmage printer, and four wires are enployed

i1 vely corresponding to the four col ours. In a standby

i®n, the distal end portion of the wire is located rearwardly of a

¢# end surface 13c of the wire guide 13, and the length of the wire is
fed such that an ink neniscus fornmed in a front portion of the wire

guideﬁhole 13a covers the distal end the wire. An i nk guide
uide 12" and the wire guide 13,
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};"Ep application .
desclyirddnial @fe®PePOFOS’B Rith reference to Figure 4. The i nk
supply fjliedSSBI5ERsIF central hole 12"f for guiding the distal end portion
of tlhe wire. The ink supply guide 12" also has an axial ink guide groove
12"§ I eading to the ink-inpregnated nmenber 62. The ink guide groove 12"b

hasja width and a depth sel ected such that ink will be stably supplied from
I nk supply guide 12" has on a

thefink tank 2 as described | ater ongs pi
fropt surface 12"e thereof a circula ove 12"a which comunicates with
t het i nk gui de groove 12"b through an inner portion (not shown). The wire

guu e 13 has a proximal end 13d thereof placed in the circul ar groove 12"a.
There is only a snall gap between the wire and the peripheral surface

deffining the wire guide hole 13a in the wire guide 13. T
frén1the i nk
H

;
i
f
i
i
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5 EE son Corporation .
i.;tairiikL { agbatheni nk gui de groove 12 b in the ink supply guide 12" and
7 g ifr SP%QPBQI% tg the di l end portion of the wire under

{
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apP L 22°Cp 90201873.8 e
gg’ ymuxmow be descLjbed in dﬁ/aﬂl with reference to Figure 2.
34 each i nk t##dnk &, 2b, conprises an ink tank body 40,
two st fcked i nk- |npregn. =0 nmenbers Ngl, 62 of a poro mat erial which are
di sposfgd in the spage”in the ink tank bQdy 40 ?;ggl the latter
and agid 50. The |n§.~gpregnated menbers 6 0 are ted with ink
at a [ essure bel ow angOsRperic pressure rapghpg from5 to 10 mtg, so
) dQr ous i nk-i nmpregnat etlpenbers will be reduced
8as™\! he amount of inpregpated ink. The ink

W wall surface 40a pnQuided with a front
40b having an air hoje 42 defined in

$ody 40 has a bottom or
i nk gupply port 41 an front We
a stgpped portion tﬂzi&b ! The i nk

N 147
|/

(60 —

V /A AT A W A 4

v This Sheet Has Been Rep

T




§ B¢ application

gui de #i3ipgél fg?ﬁ1%@%°hh?%kﬁis inserted in the ink supply port 41 and
whi chpfb?%é?gg\? ORTHE printer head ﬁV@iy 1. The bottom or inner wall
surfage 40a of the ink tank body 40 has a raised or projecting portion 44
in fich there are a plurality of slots 45a, 45b, 45c which communicate
with §he ink supply port 41. e slots 45a, 45b, 45c are di sposed

' the i nk supply grooves 12b provided in
the g L~ Supply gui ds12. Al though notgshowyp, the slots

45a, §45b are joi neg-Together to form axgi ngl&73! ot MMFZQZWZbgether with the
sl ot §45¢ gui des ooves 128. The ink tank body
40 afso has a si(de Noner wall surface a plurality

of §ertical ri dgeg

endg hel d agai nst

i

This Sheet Has Been Replaced

QT
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CER@RUhagogd fﬁont,panililop 48 which is dlﬁposed behi nd tﬁe alr
od .o the i nk supply pqwt 41, the fron?

onlract D‘]P‘C(x ...fﬁ.. to H(H‘L 3 :'r
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Ink gulde assembly and 1nk tank |
for a dot matrix printer
head

The present invention relates to an ink guide assembly
and ink tank for a dot matrix printer head and especially
for a wire dot matrix printer head . Such wire dot printer
head has wires supplied with ink at distal end faces
and movable against a sheet of print paper for
transferring ;nk to the sheet in the form of dots to
record a character, a figure, a graphic image or the
like on the sheet.

An ink supply system for a wire dot matrix printer
is known in which an ink ribbon is not used, but ink is
supplied from an ink tank to the distal ends of the wire
and transferred from the wires directly to a sheet of
pfint paper. One known ink guide mechanism for such an
ink supply system is disclosed in US-A-4,194,846 and
comprises a porous member capable of absorbing ink from
an ink tank, the ink guide mechanism having wires
contacting the porous member. The porous member contains
fine holes whose sizes or 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
gquantities 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 ke deformed due to
ccaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irregular.

EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal
ends of wires by means of a pump. The ink supply
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havi ng one end joined to the side wall 40c. The tank lid 50 has on a | ower
or inner wall surface 50a thereof a plurality of |ongitudinal ridges 51
whi ch project fromthe surface 50a. The space or hollow interior
defined by the bottom 40a, the side wall 40c, the partition 48, and the
lid 50 of the tank body 50 accommobdat s therein the two porous nenbers
61, 62 as double layers which are held in contact with only the raised

surface 44 of the bottom 40a, the vertical r|d es 47 g ggﬁ side wall 40c,
the partitPeRhaBisHQL RR- ﬂraéegoglhéﬁ:tHEVFVG 50 thehddSadYRNE2agE 4 space

50b bet weenthéie pos oalénﬁem@t;,@rl @pdthéheohneet ival beswekaceha0puap t he

tank lid 50, and thj th th e _42. Th
porous  mortRF <t 61t LRbe RGeS 17 or SN Laver agerhobAty, J00 pridated® T°

cost. It is necessary to provide a good seal so as to
obtain goocd pump performance, and a large-torque drive
source is required for driving the pump. The ink supply
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 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 variationsthan prior contstructions.
-

In DE-A-2,546,835 there is disclosed a wire dot
matrix printer head comprising an ink tank; a wire gquide
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 a2 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 tkhe
printing wire so as to supply ink to the latter.

In DE-A-2,546,835, however, the ink tank contains
ligquid ink which enters one end of the capillary ink
path, with the result that ink flow is liable to vary or
to be interrupted if the liguid ink contains particles
of dust etc. which clog the capillary ink path.
Furthermore, the wire guide means is so constructed that
any air which has been drawn into the ink by capillary

Thiz is the raplacemeirt sheet

Date: 16 NQY 8%



di aneters. The porous nenber 61, which has a |arger average hol e dianeter,
iI‘s placed on top of the other porous nenber 62. Thus the porous nenber 62

which is closer to the ink supply port 41, is made of a porous nateri al
having a small er average hole dianeter than that of the porous nmenber 61,
whil e the porous nenber 61, which is further fromthe ink supply port. 41
has a greater average hole dianeter than that of the porous nenber 62.
In the ink guide assenbly and the ink tank thus constructed, the capillary
attraction FQrSRIRARNRIY A5CIPRERRIBIEAE PRECF kO pREAChiRG: the

successi velgigtodie 0f PAGe NBFbEKe 6li PaVEigdé heedns gewiaetnge hol e

ond hence TeHEVHAE SR Ly Fan ¥xPihd "IndEE' LEE BUTT 808 IS A ATELET
which is present and cause flow problems. Additionally,
no means are provided for preventing 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
1 wWire 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 quide means
having a capillary ink path which communicates both with
the said portion and the distal end surface of the wire
guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the
said hole communicating with at least one ink
collection groove situated in the distal end surface of
the wire guide means into which ink collection groove
any excessive ink on the distal end surface of the wire
guide means is drawn under capillary attraction, the or
each ink collection groove being open to the
atmosphere. In this construction, however, there is no
provision for ensuring that the force of capillary
attraction increases in the direction from the ink
supply means to the said distal end surface with the
result that there can be wastage of ink in the said ink
supply means, especially if air is trapped in the
latter.

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

of this ink tank are evident from the dependent claims.
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45a, 45b, 45c provided in the raised surface 44 of the bottomor inner wall
surface 40a of the ink tank body 40 and so to the ink guide grooves 12b
provided in the ink 12 supply gui de
arm 12d and hence to gaps between the ink -

-4 -
The ink supply tank may have ink absorbing means which
been impregnated with ink at a pressure lower than atmosph

pressure.

Preferably, the pressure at which the ink is
impregnated is in the range 5 to 10 mmHg.

The ink supply tank preferably may have an air hole
therein which communicates with air in at least one space
between the ink absorbing means and an inner wall surface
of the ink sdpply tank.

The ink absorbing means may comprise first and
second porous members which are in contact with each
other so that ink may flow from one to the other.
Moreover, the ink supply tank may have an ink supply
port which is arranged to receive ink from the second
porous member, the first porous member having pores
therein whose average diameter is greater than those of
the second porous member.

Alternatively, the ink absorbing means may
comprise a porous member whose pores are progressively
reduced in size in a direction towards an ink supply
port of the ink supply tank.

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

The head may comprise a printing wire a distal end
portion of which is mounted in a wire guide hole or
holes of a wire guide means, a porticz of the wire guide
means being arranged to receive ink from the ink
absorbing means, and the wire guide =ezns having a
capillary ink path which communicates Soth with the said
portion of the wire guide means and =itk the distal end
portion of the printing wire.

The said ink absorbing means —sZuces the chance of
particles of dust being carried intc txe capillary ink
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supply guide 12 and the wire guide 13, and finally to the gap between the
i:-nk supply guide 12 and the wire and the gap between the wire guide 12 and
the wire. The above capillary attraction setting can be achieved by

provi ding the foll ow ng di nensions: dhe average hol e dianmeter of the

por ous nenber 61: 0.4 mMm
The average hol e dianeter of the porous nenber 62:
0.3 mMm TPRthi dferedvenchadf whichnkagubdensdoasnslarodhe 46k by

0.12 mm ddei M i chré@ecéxpke%élégg %QngéorﬁzphrougE inQ 1 mm '
The gaps betmeen fhe igh g 2 g thgrxgre
gui de 13: W%a&f-‘ teroriees t hehtlefelee 4attArngarhe

' to prevent excessive ink building up on the distal end
surface of the wire guide means.

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 toc the present invention,

Figure 2 is an exploded perspective view, partly
cut away, of an ink tank and ink supply guide forming
part of the printer head of Figqure 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 perspeétive 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
in which air trapped in the ink tank of Figure 6 'is
expanded; and

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

Figures 6 and 7 of the accompanying drawings
illustrate an ink tank constructiocn previously known to
the applicants comprising an ink-impregnated member 160,
e.g. of a porous material, which fills a tank 140. The
ink tank construction of Figures 6 and 7 is of a simple
shape and can supply a suitable amount of ink to a
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wire guide hole 13a and the wre: 0.01 mMm A construction for
renovably attaching the ink tank 2 will be described with reference to
Figures 1 and 3. The printer head body 1 has a head frame 30

i ncluding side walls extending from upper. and back portions of the printer
head body 1 and serving as a hol der supp@%t 31. Each of the side walls of
the hol der support 31 has a hol der support hole 32, a leaf spring 36 which

is defined b | d
whi o e hEFABrEE! hek b5§9ﬁéiﬁégig%gﬁéﬁwﬂe%gg?Me& ARpaEt s o

has on each obYit5eopphsimpregaased membedr 64l p?BFe@FWBﬁr7}§ ﬁﬁPch is
rotatably noupkedmpPegnbobdesi 8HPROLE Rl quddthityt B¢ hardwhiaee 30, and a

preventing unwanted ink outflow from an air hole 142 in
the tank 140 and from an ink supply port 141.

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 is produced high
enough to move the ink in the ink tank 140, then the ink
remote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duration.

As shown schematically in Figqure 7, the ink tank
140 fregquently has pockets or layers of air trapped
therein. When the ambient temperature rises or the
atmospheric pressure is lowered in such circumstances,
an air layer 143 communicating directly with the air
hole 142 is expanded and is discharged out of the air
hole 142 as indicated by arrows A without applying any
pressure to the impregnated ink, whereas a pocket 144 of
completely trapped air is expanded as indicated by the
arrows B and thus moves the surrounding ink. Upon
arrival of such an air pocket 144 at the ink supply port
142, the resulting undesired ink outflow can cause a
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sem spherical projection 72a, which is engageable in a hol der attachnent
hol e 34. Each of the ink tanks 2a, 2b has a side disposed closer to the

respective hol der 13
7

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.

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
direction normal to the direction of feed of the print
paper to form a one-dot line in one scanning stroke, and
the print paper may be fed along by line pitches to
~record images.

The construction of a multi-colour printer is
schematically shown in Figure 8. A printer head 70 is
movable back and forth in the directions of an arrow X,
and a sheet of print paper (or other material) 71 is fed
aleong successively at a one line pitch in the direction
of an arrow ¥. An array of wire positions 72, 73, 74,
75 on the printer head 70 extends along a straight line
inclined at an angle 8 with respect to the scanning
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
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support 31 and having a cylindrical projection 49 engageable with a | ower
edge of the respective guide slot 35. The ink tank 2 can be
attached to the holder 70a and detached therefromin the follow ng manner.
The hol der 70a is supported in the position shown in Figure 3, and the ink
tank 2 is inserted into the holder 70a i8 the directino of the arrow C. At
this time, the ink tank 2 is not required to be accurately positioned in

t he hol der 70a,an2 hence can easily be inserted into the holder 70a, Then,
the hol der 70+42P&et EPnBREFRLt HECM| vevansAdorol AR ARESHAD P&BHSRg thke

projection 49iAar efcthef féhkepi €650@F 18eappkibdnko2that aigentact with an
edge of 0o [eSRErtiyec gy ih sbPtei 10 tDE B8RGuET A En Pne W pgiRREN the
ink tank 2 is 3 5Yt1onk . P
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.

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

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

For each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having
ink'guide'grooves 12b with ends leading to the
respective ink-impregnated member 61, 62 and a wire
guide 13 (Figure 4) having a wire guide hole 1l3a 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
description below, reference will normally be made only
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with respect to the head frane 30. The ink supply port 41 is now
positioned correctly above the arm 12d of the ink supply guide 12 which
projects upwardly fromthe printer head body 1. Continued turning novenent
of the holder 70a causes the arm 12d 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 holder 70a engages and spreads the |eaf springs 36
apart from eachooeheingleeinknitapkeandalitpr @jsecidiated/2d fe Rald.y engage in

L0, 21T i, cere L Bepkig! sifeiTds, dhe WG EABAN e 8 S oS
position. At tBPintivefofmeannknyupdehsfoom the, ia%branXkc 2i o fdebott om or
inner vall surdaseafOend@f pbPeibAKoE2PKe2w3T8. The printer head shown

in Figures 1 and 2 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.

An ink guide assembly, which comprises an ink
supply guide 12" and the wire guide 13, will be
described in greater detail with reference to Figure 4.

‘The ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The
ink supply guide 12" also has an axial ink quide groove
12"b leading to the ink-impregnated member 62. The ink
guide groove 12"b has a width and a depth selected such
that ink will be stably supplied from the ink tank 2 as
described later on. The ink supply guide 12" has on
a front surface 12"e thereof a circular groove 12"a
wnich communicates with the ink guide groove 12"b
through an inner portion (not shown). The wire guide 13
has a proxiﬁal end 134 thereof placed in the circular groove
12"a. There is only a small gap betrween 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

TS e g et e et .
}~ T ST TS NG Qy‘@‘:zz

IR R R T VA
HE S I S TRV Ta
ey }V’:\% H .}_'.,-,_5;‘_5



dispoéed opposite to the ink guide grooves 12b in the arm 12d of the ink
supply guide 12, thus formng part of the ink path fromthe ink tank 2 to
the printer head body 1. The ink tank 2 can be renoved in a procedure

14
10

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 fill the latter,
and a lid 50. The ink-impregnated members 61, 62 are
impregnated with ink at a pressure below atmospheric
pressure ranging from 5 to 10 mmHg, so that air
remaining in the porous ink-impregnated members will be
reduced as much as possible tc increase the amount of
impregnated ink. The ink tank body 40 has a bottom or
inner wall surface 40a provided with a front ink supply
port 41 and a front wall 40b having an air hole 42
defined in a stepped portion thereof. The ink supply
gquide 12 has an arm 124 which is inserted in the ink
supply port 41 and which projects from the printer head
body 1. The bottom or inner wall surface 40a of the ink
tank body 40 has a raised or projecting portion 44 in
which there are a plurality of slots 45a, 45b, 45c which
communicate with the ink supply port 41. The slots 45a,
45b, 45c are disposed opposite to and communicate with
the ink supply grooves 12b provided in the arm 12d of
the ink supply guide 12. Although not shown, the slots
45a, 45b are joined together to form a single slot which
together with the slot 45c guides the ink into the ink
supply grooves 12b. The ink tank body 40 also has a
side wall 40c¢ having on its inner wall surface a
plurality of vertical ridges 47 which project therefrom.
The ridges 47 have lower ends held against the bottom
40a and upper ends kept out of contact with the tank lid
50. The ink tank body 40 further has a front partition
48 which is disposed behind the air hole 42 and in front
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which is the reverse of the attachnment process described above. In
operation, the distal end of the wire projects through the ink neniscus,
carries ink thereon, and hits a sheet of print paper (not shown) to
transfer the ink to the print paper. V%eg the wire is in a standby
position, the distal end thereof is |ocat d inwardly of the distal end
surface 13c of the wire guide 13 so that an ink nmeniscus is fornmed in

front of the distgheedkOobuppiip ﬁ‘é:i—@-«af@?{?ﬁgif'%%t bakeiig:iaht aghed
successively to the distal end of the hire as the Tatter is projected and
retracted. ThePdYiEfere ot nko$Req Hed drRe afidpgwatl 40c. The tank lid

50 has on a lower or inner wall surface 50a thereof a
plurality of longitudinal ridges 51 which project from
the surface 50a.

The space or hollow interior defined by the bottom
40a, the side wall 40c, the partition 48, and the 1lid 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 1lid 50. Thus
there is a space 50b between the porous member 61 and
the inner wall surface 50a of the tank l1id 50, and this
space 50b communicates with the air hole 42. 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
porous member 62. Thus the porous member 62 which is
closer to the ink supply port 41, is made of a porous
material having a smaller average hole diameter than
that of the porous member 61, while the porous member
61, which is further from the ink supply port 41 has a
greater average hole diameter than that of the porous
member 62.

In the ink guide assembly and the ink tank thus
constructed, the capillary attraction is successively
greater along the ink path, that is, successively from
the porous member 61 having the larger average hole
diameter to the porous member 62 having the smaller
average hole diameter and thence to the ink guide .slots
452, 45b, 45c provided in the raised surface 44 of the
bottom or inner wall surface 40a of the ink tank bedy 40
and so to the ink guide grooves 12b provided in the ink
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the wire 11, and other details of an inked-wire dot matrix printing
process are described in the above- nentioned EP-A-97,009 and w ||
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-shapelécollection grooves 13b (Figure
4) provided in the front and side surfaces of the wire guide 13 and is

t d to the. i i de. 12 wj t hout ' th ' . Th
orooves 135 ars it PR G (12d fandinipage off Ry Retufet kb PRk e
13 and communisxpElmiguideic hiarel giiederhnd egiBie ¥, stodrfimaElyute 4, the
O on te the sl Gdd B Tad P Widp Y Jlfud' 17 i dnd Yrbfe Gnd © e

open to the atnobs
the gap between the wire guide 12 and the wire. The

above capillary attraction setting can be achieved by

providing the following dimensions:
The average hole diameter of the porous member 61:
0.4 mm.

The average hole diameter of the porous member 62:

0.3 mm.
The width of each of the ink guide slots 45a, 45b, 45c:
0.12 mm.
The width of the ink guide grooves 12b: 0.1 mm
The gaps between the ink supply guide
12 and the wire guide 13: 0.1 mm
The gap between the surface defining the
wire guide hole 13a and the wire: 0.01 mm

A construction for removably attaching the ink
tank 2 will be described with reference to Figures 1 and
3. .
The printer head body 1 has a head frame 30
including side walls extending from upper and back
portions of the printer head body 1 and serving as a
holder support 31. Each of the side walls of the
holder support 31 has a holder support hole 32, a leaf
spring 36 which is defined by two vertical recesses 33a,
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
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 hcolder




The operation of the ink supply nechanismof the inked wire dot matrix
printer head referred to above will now be descri bed. In order to
obtain a proper dot density, it is necessary to apply an appropriate
gquantity of ink stably to the distal end of the wire. Therefore, the wire

gui de hol e 13a should have a proper dinggsion in the vicinity

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 directino 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 70-a is
turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2 into
contact with an edge of the respective guide slot 35 in the
head frame 30, whereupon the ink tank 2 is positioned
with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 124 of the ink supply guide 12 which
projects upwardly from the printer head body 1.
Continued turning movement of the holder 70a causes the
arm 124 to engage in the ink support port 41 and be
inserted into the ink tank 2. The semispherical
projection 72a on each side of the tank holder 70a
engages and spreads the leaf springs 36 apart from each
other. The semispherical projections 72a finally engage
in the attachment holes 34 in the leaf springs 36,
whereupon the leaf springs 36 return to the vertical
positions to retain the holder 70a securely in position.
At this time, the ink guide slots 45a, 45b, 45c in the
bottom or inner wall surface 40a of the ink tank 2 are
disposed opﬁosite to the ink guide grooves 12b in the
arm 12d of the ink supply guide 12, thus forming part
of the ink path from the ink tank 2 to the printer head
body 1. The ink tank 2 can be removed in a procedure
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of the distal end of the wire and a proper anmount of ink, wthout either an
excess or a shortage of ink, should be supplied fromthe ink tank 2.

In the printer head construction described above, the ink guide path from
the ink’tank 2 to a position in the vicinity of t.he distal end of the
wire, is conposed of slots, grooves, and gaps. By selecting suitable

di nensions of the widths of the slots, gragpves, and gaps, the anount of

i nk necessary for printing can be guided to the distal end of the wire
under appropriate capillary attraction wthout causing an overfl ow.

An appropri at e ogmntiist v deve msen dfe thieppititathment process described

above .
In operation, the distal end of the wire projects

¢hrough the ink meniscus, carries ink thereon, and hits
a sheet of print paper (not shown) to transfer the ink
to the print paper. When the wire is in a standby
position, the distal end thereof is located inwardly of
the distal end surface 13c of the wire guide 13 so that
an ink meniscus is formed in front of the distal end of
the wire. Accordingly, ink is attached successively to
the distal end of the wire as the latter is projected
and retracted. The transfer of ink to the distal end of
the wire 11, and other details of an inked-wire dot
matrix printing process are described in the above~
mentioned EP-A-97,009 and will therefore not be
described here in greater detail.

Any excessive ink on the distal end surface 13c of
the wire guide 13 is drawn under capillary attraction
into cress-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
wire guide 13 and communicate with the wire guide hole
13a. As shown in Figure 4, the grooves 13b extend to the
outer periphery of the wire guide 13 so as to be open to

the atmosphere.

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

In order to obtain a proper dot density, it is
necessary to apply an appropriate quantity of ink stably
to the distal end of the wire. Therefore, the wire guide
hole 13a should have a proper dimension in the vicinity
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even when the ink supply fromthe ink supply grooves 12b is reduced due to
i.ncreased use of ink. The di nensi ons of the ink supply grooves and
gaps, the hole dianmeters of the porous nenbers 61, 62 and the w dths of the
sl ots 45a, 45b, 45c are selected so that the capillary attraction is
progressively greater along the ink path. Therefore, ink will not be
interrupted in the ink path as described bel ow. The ink is consuned

fromthe ink tank 2 as printing progresses |nk flows fron1the

menber 62 thr owfh W% ag'u 6‘% %\)’@5‘112‘[)9 39 thRARRE T HFERIHK g%‘?
grooves 12b anq_rimeusJ*m‘cmMEathé&b,aM%cds‘ﬁ @i e giidrdAye kefdidlody 1.
Che. di st ance t FRPEA. n® CBRVGES: REGTOT e o RHe denber 62 s smail

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 guantity of ink can be supplied
even when the ink supply from the ink supply grooves 12b
is reduced due to increased use of ink.

The dimensions of the ink supply grooves and gaps,
the hole diameters of the porous members 61, 62 and the
widths of the slots 45a, 45b, 45c are selected so that
the capillary attraction is progressively greater along
the ink path. Therefore, ink will not be interrupted in
the ink path as described below.

The ink is consumed from the ink tank 2 as
printing progresses, ink flows from the porous member 62
through the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 45a, 45b, 45c, into the
printer head body 1. Since the ink moves transversely
across the porous member 62 at this time, the distance
that the ink moves through the porous member 62 is small
and no ink interruption occurs. When ink in the porous
member 62 is consumed, a pressure difference immediately
occurs between the ink in the porous member 61 and the
ink in the porous member 62 due to the difference
between their average hole diameters, and the same
gquantity of ink as is consumed is supplied from the
porous member 61 to the porous member 62. No ink
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and no ink interruption occurs. Wen ink in the porous nenber 62 is
consuned, a pressure difference i mediately occurs between the ink in the
porous nenber 61 and the ink in the porous nmenber 62 due to the difference
between their average hole dianeters, and the sanme quantity of ink as is
consuned is supplied fromthe porous nenber 61 to the porous nenber 62. No

i nk 16
interruption takes place at this time since the ink
moves .transversely in and across the porous member 61.
The amount of ink retained in the porous member 62 thus
remains substantially the same as ink which has been fed
out. Therefore, as the printing operation progresses,
the ink in the porous member 61 is first used up, and
then the ink in the porous member 62 is used up.

The ink guide mechanism in the printer head body
operates to produce the same advantage. If the flow of
ink is interrupted in the ink path by reason of

- wvibrations or the like, a mass of ink which has been so
interrupted is moved forward until it is joined to a
preceding mass of ink since the capillary attraction is
greater in the ink path than in the ink tank. Since the
capillary attraction is greater in the vicinity of the
distal end of the wire than in the portion of the ink
path in which the flow of ink is interrupted, no ink is
retracted from the distal end of the wire, and hence
the dot density will not be rendered unstable even
momentarily, so that all ink on the distal end of the
wire can be used up.

In the ink tank construction described above, the
ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-
impregnated members 61, 62 are therefore surrounded by a
layer of air which communicates by way of the air hole
42 with the ambient air. Since the ink is impregnated
under a2 low pressure, there is substantially no air
layer or pocket enclosed by the ink in the ink-
impregnated members 61, 62. Therefore, any expansion of
the air in the tank 2 caused by a temperature rise or by
a reduction in atmospheric pressure is released through
the air hole 42, so that the pressure in the tank 2 is
equalized to atmospheric pressure and does not force the

This is the replacement sheet
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16 interruption takes place at this tine since the ink noves
transversely in and across the porous nenber 61. The ampunt of ink
retained in the porous nenber 62 thus remains substantially the sanme as

i nk which has been fed out. Therefore, as the printing operation
progresses, the ink in the porous nember,£1 is first used up, and then
the ink in the porous nenber 62 is used up. The i nk gui de nmechani sm
in the printer head body operates to produce the sane advantage. If the

flow of ink i?{l #?{LgEExhérhﬂﬁmtéﬂw path by reason of vibrations or the
ITke, a mass 'n Whel Clr}xkhaésanq?e? is therefore protected from an ink
outflow due to variations in temperature and atmospheric
pressure, and is capable of supplying ink stably.

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

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

Figure 5 is an exploded perspective view of an
ink tank 2" which may be used in the present invention.
The parts of the ink tank of Figure 7 other than a
porous member 60" are the same as those in the
embodiment shown in Figure 2. The porous member 60" has
different front and rear thicknesses so that the thicker
front portion, which is disposed adjacent to the ink
supply port 41, is compressed by the tank lid S50 when
the porous member 60" is introduced into the tank body
40. Therefore, even if the porous member 60" has uniform
hole diameters, the front portion thereof, which is
adjacent to the ink supply port 41, has a smaller average
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interrupted is noved forward until it is joined to a preceding mass of ink
since the capillary attraction is greater in the ink path than in the ink
tank. Since the capillary attraction is greater in the vicinity of the
distal end of the wire than in the portion of the ink path in which the
flow of ink is interrupted, no ink is rett®cted fromthe distal end of the
wire, and hence the dot density wll not be rendered unstable even

t ly, k b d
I the i nk’t ankoLt Rttt i HEeh Pl AR Eldhdled Mettifad ol o menbers

61, 62 are s Uppood zas v e ke 9#%@@4@0‘4@&@% hreeaml@cnankorbpdyhﬂ@h e i nk-
i npregnat ed nephens Gf]rortﬁa:l'?b" ej.ﬁm%ﬁﬂ)e S ofndeg byh@ { AYE wipdn &lKe Wi Ch

conmuni cat es by way AB e air, hol
porous me er 60" is placed in the ink tank body 40. The

porous member .60" is structurally equivalent to a
plurality of porous sheet layers of different average
hole diameters which are placed in the ink tank body 40"
with the average hole diameters becoming progressively
greater from the front to rear portion of the member
60". Therefore, the operation of the porous member 60"
is basically the same as that of the porous members 61,
62 shown in Figure 2.

Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
2 may be located below the wires to achieve a stable
printing density through the ink guiding process
described above.

In the constructions described above, ink can be
stably supplied through a simple construction from an
ink tank to the distal end of a wire, and ink is stably
attached to the distal end of the wire for producing a
stable and proper ink dot density. The ink will not be
interrupted in the ink guide path and the risk of a
supply failure will be reduced. The gquantity of ink
absorbed in the ink guide path is smaller than would be
the case with a known arrangement in which a porous
member is used to apply ink to the distal end of the
wire. Therefore, any wasted ink which is not used for
printing is of a small quantity, and hence substantially
all the ink in the ink t4ank can effectively be used for
printing. :

If the ink tank runs short of ink, or if the ink
in the ink tank is rendered highly viscous by being
dried at a high temperature, or if the supply of ink

Thic g thg ranigogmern 8
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42 with the anbient air. Since the ink is inpregnated under a | ow pressure,
t.here is substantially no air |ayer or pocket enclosed by the ink in the

i nk- i npregnated nenbers 61, 62. Therefore, any expansion of the air in the
tank 2 caused by a tenperature rise or by a reduction in atnospheric
pressure is released through the air hole 42, so that the pressure in the
tank 2 is equalized to atnospheric pressune and does not force the

fails due to its solidification, a fresh cartridge ink
tank can be mounted in place so that fresh ink can
immediately be supplied to the distal end of the wire
for resuming the desired printing operation.

In the printer head described above, no ink flow
occurs due to variations in temperature and atmospheric
pressure and a stable ink dot density is available.
Unwanted ink flow out of the ink tank is prevented, thus
avoiding smearing the print paper with undesired ink
spots. No ink will enter the printer head mechanism,
which is prevented from malfunctioning. The cartridge
ink tank can easily be detached and attached for ink
replenishment.

Since the ink supply system of the invention is
simple in construction, it takes up only a small space.
Where a multi-colour printer head employs ink supply
systems as described above, the ink supply systems for
different ink colours can be spaced widely so that any
unwanted colour mixing can be avoided.
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17 I nk out of the ink tank 2. The ink tank 2 is therefore
protected froman ink outflow due to variations in tenperature and

at nrospheric pressure, and is capable of supplying ink stably. The
ink tank 2 and the ink guide path for supplying ink to the wire have

di mensi ons dependent on the accuracy of the shapes of the conponents. Since
t he conponents can be easily forned wi t8 hi gh di nensi onal accuracy, as by
nmoul ding, the ink tank 2 and the ink guide path can be highly dinensionally

accurate and have

pccording to. further preferred aspects of the invention, a dot
matrix printer head is provided comprising an ink supply tank
containing ink absorbing means in which the ink absorbing means
has been impregnated with ink at a pressure lower than
atmospheric pressure. The pressure at which the ink is
impregnated preferably is in the range 5-10 mmHg. 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 surface of the ink supply tank.

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

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

printing wire.
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a stable ink supply capability. The ink tank 2 and the ink guide path can
easily be assenbled as they are conposed of a small number of parts. They
may be naintained free fromwear and deformation for a |ong period of use
and can keep their initial performance partly because of 't he| ubrication-

effected by the ink. As shown in Figure 4, the iﬂggilghgeggagége%vﬁﬁﬂa%;
. [ of

has mounted therein an ink guide porous menber 12"e whic
extension of the ink-inpregnated nmenbers i,n the ink tank '
the ink guide nmenber 12" is essentially the same as that ; 12
of Figure 2. Figure 5 is an expl gdadMper spective view of an ink tank
2" which may be used in the present invention. The parts of the ink tank of
Figure 7 other than a
1. Ink guide assembly and ink tank for a dot matrix printer
head, especially a wire dot matrix printer head,
comprising at least one ink supply tank (2") containing
ink absorbing means (60") and having an ink supply port
(41) which is arranged to receive ink and transmit ink
via the ink guide assembly to printing means,
CHARACTERIZED IN THAT the ink absorbing means comprises
at least one porous member (60") whose pores are
progressively reduced in size in a direction towards the
ink supply port (41) and that an arm (12"d) of the ink
supply guide (12) which is inserted into the ink tank
(2") has an ink guide groove (12"b) which leads to the

porous member (60").

2. Ink guide assembly 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 guide 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 a bottom wall (40a) of
said ink supply tank.

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

attraction is successively greater along the ink path.
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porous nenber 60" are the sanme as those in the enbodi nent shown in Figure
2. The porous nenber 60" has different front and rear thicknesses sot hat—

the thicker front portion, which is disposed adjacent tor Pkgmamd
port 41, is conpressed by the tank Iid 50 when the porous

I ntroduced into the tank body 40. Therefore, even if the p%ﬂ k"
has uni form hol e dianeters, the front portion thereof, to
the ink supply port 41, has a smaller a%%rage

6. Ink guide assembly and ink tank as claimed in one of the
preceding claims CHARACTERIZED IN THAT said ink supply
tank (2") is formed as a detachably mounted unit, said
ink supply tank being formed with a plurality of ink-
supply sections, each of said ink-supply sections having
an ink-supply delivery port, said ink supply tank
containing an ink absorbing member formed of a porous
material in each of said ink-supply sections 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.

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 sections
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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18 hol e di aneter,

wi th the hol e dianeter becom ng progressively greater

toward the rear portion, which is renote fromthe ink supply port 41, at
the tinme when the porous nenber 60" is placed in the ink tank body 40. The
porous nenber-60" is structurally equivalent to a plurality of porous

sheet |ayers of different average holg dianeters which are placed in the
I nk tank body 40" w th the average héPe di ameters becom ng progressively
greater fromthe front to rear portion of the nenber 60". Therefore, the

operation of t he porous nenber 60"

10

11.

Ink guide assembly and ink tank as claimed in any one of
the preceding claims CHARACTERIZED 1IN THAT the ink
absorbing means (60") is compressed by a wall portion
(30) of the ink supply tank (2").

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

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

supply port (41).

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).
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Is basically the same as that of the porous nenbers 61, 62 shown in Figure
2. Al t hough in the enbodinent of Figure 1, the ink tank 2 is placed
above the printer head 1, the ink tank 2 may be | ocated below the wires to
achieve a stable printing density througg the ink guiding process described
above. I'n the constructions described above, ink can be stably
supplied through a sinple construction froman ink tank to the distal end

of awire, and ink is sta@h,yegﬁggq\aéh%g I\ﬁbeIﬁ'k Aﬁk end of the wire for

produci ng a stable and pro HEAG i nk wi Il not be
interrupted in the ink guide pat the rlsE a supply failure will be
reduced. The quantity of ink absorbed in the |nk guide path is smaller than
woul d be

ABSTRACT

An ink guide assembly and ink tank for a dot matrix printer
head, especially a wire dot matrix printer head, comprises at
least one ink supply tank (2") containing ink absorbing means
and having an ink supply port (41) which is arranged to
receive ink and transmit ink via ink guide to printing means.
The ink absorbing means comprises at least one porous member
(60") whose pores are progressively reduced in size in a
direction towards the ink supply port (41). An arm (12"d) of
the ink supply guide (12) is inserted into the ink tank (2")
and has an ink groove (12"b) which 1leads to the porous

member.

FIGURE 5
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the case with a known arrangenent in which a porous nenber is used to apply
i.nk 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 t4ank can effectively be used for printing. I f the ink
tank runs short of ink, or if the ink in the ink tank is rendered highly
vi scous by being dried at a high tenperature, or if the supply of ink

_1_
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19 fails due to its solidification, a fresh cartridge ink tank can be
mounted in place so that fresh ink can imediately be supplied to the
distal end of the wire for resum ng the desired printing operation.

In the printer head descri bed above, no ink flow occurs due to variations
I n tenperature and atnospheric pressure and a stable ink dot density is
avai l able. Unwanted ink flow out of the-ihk tank is prevented, thus

avoi ding snearing the print paper with undesired ink
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spots. No ink will enter the printer head mechanism which is prevented
from mal functioning. The cartridge ink tank can easily be detached and
attached for ink replenishnment. Since the ink supply system of the
invention is sinple in construction, it takes up only a snmall space. Were
a nmulti-colour printer head enpl oys ink supply systens as descri bed above,
the ink supply systens for different ink colours can be spaced wi dely so

t hat any unwant ed col our m xi ng can be avoi ded.

_3_
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20 According to further preferred aspects of the invention, a dot
matrix printer head is provided conprising an ink supply tank Contai ning

i’ nk absorbing nmeans in which the ink absorbi ng means has been inpregnated
with ink at a pressure |ower than
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at nospheric pressure. The pressure at which the ink is inpregnated
preferably is in the range 5-10 mrHg. The ink supply tank may have an air
hol e therein which cormmunicates wth air in at | east one space between the
i nk absorbing nmeans and an inner wall surface of the ink supply tank.

The ink absorbing nmeans may further conprise first and second porous
menbers which are in contact mALhSeqch ot her so that-ink-- nay flow from one
to the other; the ink supply tank™preferably has an_in ppI port whi ch
is arranged to receive ink from the second porous smbp@WOus
menber havi ng pores therein whose average di aneter is hose
of the second porous nenber. Alternatively, the ink a

conprise a porous nenber whose pores are progressively

This is the raplacement sheet
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reduced in size in a direction towards an ink supply port of the ink
supply tank; the porous nenber nay be conpressed in the vicinity of the
said ink supply port. According to a further aspect , the above head may
conprise a printing wire a distal end portion of which is nmounted in a
wire guide hole or holes of a wire guide neans, a portion of the wire
gui de neans being arranged to receive_ink fromthe ink absorbing neans,
and the wire guide neans having a cép?F]ary i nk pat h whi ch conmuni cat es
both with the said portion of the wre guide neans_and.wi.th the distal end

portion of the printing wre.
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1. . An ink tank for supplying a proper anmount of ink needed to a dot

‘matri x printer head, the ink tank conprising a top wall (50), a
bott om wal | (40a) and walls (40b, 40c) extending therebetween,

an ink supply port (41) which is arranged in the bottom wal | (40a) to
receive ink fromat |east one porous menber (60", 61, 62), which is

i npregnated with ink under subat nospheric pressure and has
substantially no air layer or pocke8 -encl osed by the ink,

Fig. 8.
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the at | east one porous menber (60"; 61, 62) being arranged in the ink

tank such that only a projecting portion, ridges or a pditt4eifofiohal |
(44,} 47,:.48,-51)..of .~ at |least one wall (40a, 40b, 40c, 50) contacts the
at |  ~l.edast -“one poroeus nenber (60"; 61, 62) so that the
remai ni tion:of the at least one wgl L (40a, 40b, 40c, 50) is
spacegy . ‘di stance fromtHe at |east one porous nenber (60"; 61, 62)
and’ t’hat @iy hole £42). in .- [ one of the ink tank walls conmmunicates
airin : with-anWent air, and RAPLASEM@ESSHEHTE pcq g}m 1098
nmenber havi'ng*" - ;pores which progressively reduce in sfze. °
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2.. Ink tank according to claim1 characterized in that said I nk
supply tank (2") is forned as a detachably nounted unit, said

i nk-supply tank (2") being formed with a plurality of ink-supply
sections, each of said ink- supply sections having an ink-supply
delivery port, each of said ink-supply sections ﬁgBtainin an ink
absor bi ng -6 - LACEMENT SHEET
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- 22 menber (60"; 61, 62) forned by said porous nenber and

i npregnated with ink, each said ink absorbing nenber substantially
filling its respective ink-supply section, and said ink-supply
sections carrying ink of different col ors. 3. I nk tank according
to claim1 characterized in that said unitary ink supply tank is
formed with a plurality of i nk-s‘uﬂpr'y sections, each of said

i nk-supply sections havi ng an i nk supply port, S?EéLNQ\t_MENVSHERT'
supply tank cont ai ning an ink absorbi ng nmenber in-each of sa&i*cgiﬂlﬂ- 1995
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supply sections formed by the porous nember and i nelsgnETEd

wth ink, each said ink absorbing nenber substantially filling its
respective ink-supply section, sai d i nk-supply sections carrying ink
of different colors sald ink in said ink-supply sections being of a
col or-ot tier- than:btack; and"-=""" : a further separate ink supply tank
f or megd, Wi’ ink. . o ply port, a.,eparate ink absorbing menber
f or med, of s parqus nut'erjal: contaﬁhed Wi thin said separate ink
supply tankand I :eghated ‘Wit'h i nk, said ink absorbing nenber
subst apt |- “FE 1 s parate i ply t ank, and_the
contaﬁﬂedwtn saf d* sepéra‘te---rnk-*supplItﬁlk.ﬁwk t ank belﬁﬁﬂ@AQEMENTSHFET

2 6 JUN 2000

The present invention relates to an ink guide assembly
and ink tank for a dot matrix printer head and especially
for a wire dot matrix printer head . Such wire dot printer
head has wires supplied with ink at distal end faces
and movable against a sheet of print paper for
transferring.ink to the sheet in the form of dots to
record a character, a figure, a graphic image or the
like on the sheet.

An ink supply system for a wire dot matrix printer
is known in which an ink ribbon is not used, but ink is
supplied from an ink tank to the distal ends of the wire
and transferred from the wires directly to a sheet of
print paper. One known ink guide mechanism for such an
ink supply system is disclosed in US-A-4,194,846 and
comprises a porous member capable of absorbing ink from
an ink tank,  the ink guide mechanism having wires
contacting the porous member. The porous member contains
fine holes whose sizes or 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
guantities 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 ke deformed due to.
ccaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irregular.

EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal
.ends of wires by means of a pump. The ink supply



4. Ink tank as'clained in claim?2 or 3, characterized in that the

ilsnk absor bing nenber (60") is conpressed by the top wall (50) of the

i nk supply tank (2"). 5. Ink tank as claimed in any one of the

preceding clainms 2 to 4 characterized in that the ink absorbing nenber

(60")has a tapered portion (60""). 6. Ink-tank as clainmed in clains 1
.to 5, characterized in t hat the inlgjabsorbi ng menber (60") has a

t hi cker portion in the vicinity of the ink supply port (41).

' REPLACEMENTSHEE}
2 6 JUN 2008
CLAIMS
1. An ink tank for supplying a proper amount of ink needed

to a dot matrix printer head,

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

an ink supply port (41) which is arranged in the bottom
wall (40a) to receive ink from at least one porous
member (60", 61, 62), which is impregnated with ink
under subatmospheric pressure and has substantially no
air layer or pocket enclosed by the ink,

the at least one porous .member (60”; 61, 62) being
arranged in the ink tank such that only a projecting
portion, ridges or a partition wall (44, 47, 48, 51) of
at least one wall (40a, 40b, 40c, 50) contacts. the at
least one porous member (60”; 61, 62) so that the
remaining portion of the at least one wall (40a, 40b,
40c, 50) is spaced at a distance from the at least one
porous member (60”; 61, 62) and that an air hole (42) in
one of the ink tank walls communicates air in the space
with ambient air,

and the at least one porous member (607; 61, 62) having
pores which progressively reduce in size.

2. Ink tank according to claim 1 characterized in that said
ink supply tank (2") is formed as a detachably mounted
unit, said ink-supply tank (2”) being formed with a
plurality of ink-supply sections, each of said ink- .
supply sections having an ink-supply delivery port, each
of said ink-supply sections containing an ink absorbing

) 00 A
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member (60”; 61, 62) formed by said porous member and
impregnated with ink, each said ink absorbing member
substantially filling its respective ink-supply sectiocn,
and said ink-supply sections carrying ink of different
colors.

Ink tank according to claim 1 characterized in that said
unitary ink supply tank is formed with a plurality of
ink-supply sections, each of said ink-supply sections
having an ink supply port, said unitary ink supply tank
containing an ink absorbing member in each of said ink-
supply sections formed by the porous member and
impregnated with ink, each said ink absorbing member
substantially filling its respective ink-supply section,
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, and the ink contained in said separate ink supply
tank being black.

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

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

Ink tank as claimed in claims 1 to 5, characterized in

that the ink absorbing member (60”) has a thicker
portion in the vicinity of the ink supply port (41).
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ABSTRACT
INK TANK

The present invention relates to an ink tank for supplying a
proper amount of ink needed to a dot matrix printer head, the
ink tank comprising a top wall (50), a bottom wall (40a) and
walls (40b, 40c) extending therebetween. An ink supply port
(41) is arranged in the bottom wall (40a) to receive ink from
at least one porous member (60", 61, 62), which is impregnated
with ink under subatmospheric pressure and has substantially
no air layer or pocket enclosed by the ink. The at least one
porous member (60”; 61, 62) is arranged in the ink tank such
that only a projecting portion, ridges or a partition wall
(44, 47, 48, 51) of at least one wall (40a, 40b, 40c, 50)
contacts the at least one porous member (60”; 61, 62) so that
the remaining portion of the at least one wall (40a, 40b, 40c,
50) is spaced at a distance from the at least one porous
member (60”; 61, 62) and that an air hole (42) in one of the
ink tank walls communicates air in the space with ambient air.
The at least one porous member (60”; 61, 62) has pores which
progressively reduce in size.



