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INK GUIDE ASSEMBLY AND INK TANK /
FOR A DOT MATRIX PRINTER HEAD

The present invention relates to an ink guide assembly and ink tank for a

dot matrix printér head especially a wire dot matrix printer head. Such a

- wire dot matrix printer head has wires supplied with ink at distal and

faces and movable against a sheet of print pépef 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 difectly 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'
quantities of ink retained in the vicinity of the distal
ends of the wires differ widely, and the porous member
is liable to vary in dimensions or to be deformed due to
coaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irreqular.
EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal
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e present invention relates to an i ke Ly—and ink tank for a
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pplied frohatnthekcoaskruetibn difsitile arstmettide between the pump

and a printer head is complex and results in increased
cost. It is necessary to provide a good seal so as to.
obtain good'pump performance, and a large-torgue drive
source is required for driving the pump. The ink supply
mechanism is pérticularly 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 the object of the present invention to provide a high-
qﬁality and highly reliable .ink guide' assembiy and ink tank for a dot
matrix printer head which is of a simple construction which is capable of
supplying a stable and appropriate quantity of ink from an ink tank
thereof and which is less subjected to the influence of environmental

changes such as temperature variations then prior constructions.

In DE-A-2,546,835 there is disclosed a wire dot
matrix printer head comprising an ink tank; a wire guide
means having a portion which is arranged to receive ink
from the ink tank; and a printing wire a distal end
portion of which is mounted in a hole in the wire guide
means, the wire guide means having a capillary ink |
path which communicates both with the said pdrtion of the
wire guide means and with a distal end portion of the
printing wire so as to supply ink to the latter.
| In DE-A-2,546,835, however, the ink tank
‘contains liquid ink which enters one end of the 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
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hsequentlywhibh 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

. wire guide means having a portion which is arranged
to receive ink from the ink supply means and which has a
distal end surface; and a printing wire a distal end
portion of which is mounted in a hole in the wire
guide means with a gap therebetween, the wire guide means
having a capillary ink path which communicates both with_the
said portion and the distal end surface of the wire
guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the said

20 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

L 25 collection groove being open to the atmosphere. 1In this |

construction, however, there is no provision for ensuring -

that"therforce-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

30 ink in the said ink supply means, especially if air is

trapped in the latter.
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According. therefore, to the present invention, there is provided a dot
matrix printer head according to independent claim 1. Further
advantageous features of the invention are evident from the dependent

claims.

According to a further aspect there is provided a dot matrix printer head

comprising an ink supply tank containing ink absorbing means, the
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ink supply tank having an ink supply port which is
arranged to receive ink from the ink absorbing means,
characterised in that the ink absorbing means comprises
a2 plurality of ink absorbing members arranged so that
ink may flow from one to the other, the ink absorbing
member having pores of different average diameter such

direction of the ink supply port.

Preferably, the ink absorbing members have

_that the average diameter of the pores reduces in the

respective surfaces which are in direct contact with

range 5 to 10 mm Hg.

. each other.

The ink absorbing members are preferably
impregnated with ink under a pressure lower than.
atmospheric pressure. Thus the pressure may be in the

Preferably, the ink supply tank has an air hole
therein which communicates with air in at least one
space between the ink absorbing means and a wall of the
ink supply tank. '

The ink absorbing means may be compressed in the
vicinity of the ink supply port.
The ink supply tank may have at least one inner
wall a portion only of which contacts the ink absorbing
means so that the remaining portion of the inner wall is
spaced from the ink absorbing means.
'The. head may comprise a wire guide means having a
portiénnwhicb is arranged to receive ink from the ink
absorbing means, there being a capillary ink |
path through the ink absorbing means the force of
capillary attraction in which increases in the direction
of the wire guide means, the said portion of the wire
guide means extending into the ink tank so as to receive
ink directly from a part of the ink absorbing means in
which the average diameter of the pores is smallest.
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capillary force can escape therefrom through ink
collection groove or grooves, while the latter may serve
to prevent excessive ink building up on the distal end
surface of the wire guide means.

Preferably, the said portion of the wire guide
means has an ink guide groove therein whose width is less
than the average diameter of the smallest pores.

Preferably, the width of the gap between a wire
guide hole in the wire guide means and a wire therein is
substantially less than the width of the ink guide

Preferably the bottom of the ink tank has at least
one slot in its internal surface which communicates with
the ink supply port in which the said portion of the
wire guide means is disposed, the width of the or each
said slot being substantially less than the average
diameter of the smallest pores.

The said portion of the wire guide means may

- comprise a porous member.

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,

?igure 2 is an exploded perspective view,

| partly cut away, of an ink tank and ink supply guide

forming part of a first embodiment of the printer head
of Figure 1; '

Figure 3 is a side elevational view illustrating
the manner in which the 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
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atrix printer head which is of a sinple construction which is capable of
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DE- A- 2,546,835 there is disclosed a wire dot_matrix printer head
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ranged tojgwesetden} nk fromthe ink tank; and a printing wire a distal end
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Figure 6 is a schematic view to illustrate the way
in which air trapped in the ink tank of Figure 5 is-

 expanded;

Figure 7 is a schematic view of a seven-column
printer to illustrate an arrangement of wires thereof;
and _

Figure 8 is an exploded perspective view of an ink
tank used in a third embodiment of the present invention.
Figures 5 and 6 of the accompanying drawings
illustrate an ink tank construction pre?ibusly 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 5 and 6 is of a simple
shape and can supply a suitable amount of ink to a
printer head body under appropriate capillary attraction
by the ink-impregnated member 160. The member 160 can
be impregnated with a large quantity of ink while
preventing unwanted ink outflow from an_air hole 142 in
the tank 140 and from an ink'supply port 141.

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, és_the
quantity of impregnated ink is reduced,'inkéimpregnated
members are generally subjected to an increased |
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:ht|ng wire so as to supply ink to the. I tt S T HAS B
\ever, the ink tank contains liquid it tﬁég Eﬁés ong end of the
q pillary ink path, with the result that |nk f Fs—abt'e to vary or to

interrupted if the liquid ink cont ai ns partlcfes of dust etc whi ch’

og. t he caﬁﬂ%ﬁmﬁktgamk Elprhansote, the faSt gmfdeirmﬁgupé 4o
nst r_uct edink 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 6, 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 circumsetances,
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
sheet of print paper to be smeared by an ink spot or can
allow ink to find its way into the printer head
mechanism, with a resulting malfunction of the latter.
The object cf_the.present invention is thus
to provide a construction in which the ink supply is less
gubjected to temperature and other environmental variations.
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
printé#;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
andlfigures can thus be produced by repeating the above
cycle. In such a colour imége printer using inks of
different colours, a sheet of print papér {or other
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?y air which has been drawn into the ink by capillary force cannot
> therefromprior to reaching distal end surface of the wire guide

mean® W th the result that the air ca | ow pressure which
is pflesent and cause flow probl ens. Addt THISHHEEY HASPHRahs are provided for
previnting excessive ink accunul ating dqn_t heREPAGHD end durface of the wire

gui dE nmeans n =0 . ' | LSC d ire dot matrix
pri nger heaﬁateri?%giﬁggéﬁeiE%géﬂﬁgﬁthﬂgg §%£%f%frégégiég ﬁ%ans havi ng a

con
portfon mhi@ﬁnggéPPaﬂ &Balo tocthiey dinactiameficfee® Qfphhe® REARE and
whi g has apapératoefdrmual age~-derd 1an¥ iiH idite Véé&nAifgssttokay andtion of

whi 'S ”DEQéegrthapQBE% hgyt e Qghﬁalong by line pitches to
s ‘record images. The construction of a multi-colour
printer is schematically shown in Figure 7. 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
10 - direction of an arrow ¥. An arréy 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 spacéd in the -
direction ¥ at a pitch of L sin ©. Yellow-ink, magenta-ink,
15 = cyan-ink, and black-ink wires (not shown) are located at
the positions 72, 73, 74 and 75, respectively, to effect
colour-image printing fréa 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
20 image printers are generally liable to suffer from .
unwanted colour mixing because the ink of the former
colour is applied to the wire carrying the ink of the
latter colour. 1In the printer'construction of Figure 7,
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'pfinter construction will therefore be given.
| figure 1 is an exploded perspective view of a
printer head according to the present invention.
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e resul t tindk-impregmeted meMlsd FYED] 62 (Figure 2) of a porous

material which are contained in the ink tank 2.

For each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having ink
guide grooves 12b with ends leading to the ‘respective ink-
impregnated member 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 printing wire (not shown)
therein.

There are thus as shown in Figure 1 four
ink tanks and associated wires etc, but in ordef to
simplify the description below, reference will normally
be made only to a single ink tank and its associated
wire etc.

The ink supply guide 12 and'the wire guide 13
jointly form an ink path from the ink tank 2 to the
distal end portion of the wire. The prlnter 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 respectlvely corresponding to the
four colours.

In a standby positien, the distal end portion of

the wire is located rearwardly of a distal end surface

13c (?igure 4) 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 the ink
supply guide 12 and the wire guide 13, will be described

\
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An ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The ink
supply guide 12" also has an axial ink guide groove 12"b
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" 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

- proximal end 13d thereof placed in the circular groove
12"a. There is only a small gap between the wire and .
the peripheral surface defining the wire guide hole 13a
in the wire guide.13. The ink is guided from the ink

~ tank 2 through the ink guide grooves 12b, 12"b in the
ink supply guide 12, 12" and through the wire guide 13
to the distal end portion of the wire under capillary
attraction.

The ink tank 2 will now be described in detail
with reference to Figure 2.

The ink tank 2, or each ink tank 2a, 2b, comprises an
ink tank body 40, two stacked ink-impregnated members 61,
62 of a poroué material which are disposed in the space
in the ink tank body 40 so as to f£ill the latter, and a
1lid 50. The ink-impregnated members 61, 62 are
impregnated with ink under a pressure lower than
atmospheric pressure ranging from 5 to 10 mmig, so that
air remaining in the porous ink-impregnated members will
be reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom 40a
provided with a front ink éupply 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
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ink supply tank having an ink supply port mhlch Is arranged to receive
k fromthe i nk absorbi ng neans, charact; i nk absorblng
ans conprises a plurality of i nk abSthlng g Kéﬁ rranged so that ink
y flow fromone to the other, the ink ab ' -R&vi ng pores of
fferent average di aneter such that the average dianeter of the pores
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ink tank body 40 has a raised surface 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 a plurality of vertical
ridges 47 having lower ends held against the bottom 402
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 of

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

‘longitudinal ridges 51.

The space or hollow interior defined by the bottom
40a, the sidewall 40c, the partition 48, and the 1id 50
of the tank quy'SO 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 sidewall 40c, the

partition 48, and the ridges 51 of the lid 50. The

porous members 61, 62 have different average hole sizes

- or diameters. The porous member 61, which has a larger
‘average hole diameter, is placed on top of the other

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
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ifnk under a pressure |ower than atnosphdririSHHESSHAS. BERRLUS t he pressure may
. in the range 5 to 10 mm Hg. PR&f er abREPLAGER | nk _supply tank has an
‘dir hole therein which communicates with air in at | east one space between

dcor bi ng knPAR ois EHBFBELCHIPR the $RK ARPP LY pows: /4 AR y port.
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vfhi ch cont ace&ép{,;es nk absorbi ng nmeans so that the remaini ng portion of the
ner wall & “fromthe ink absorbing neans.
In the ink guide assembly and the ink tank thus
5 constructed the capxllary 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
10 45a, 45b, 45c provided in the raised surface 44 of the
- _bottom 40a of the ink tank body 40 and so to the ink
guide grooves 12b provided in the ink supply guide arm
12d and hence to the gaps between the ink supply guide
12 and the wire guide 13, and finally to the gap between
15 the ink 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 providing the
' following dimensions:
The average hole diameter of the porous member 61:
20 | 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:
25 . | B ~0.12mm
- 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
30 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

-——-‘—________————-‘_-'
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holder support 31 has a holder support hole 32, a leaf
spring 36 which is defined by two vertical recesses 33a,
5 33b in the holder supporf 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 cylzndrical
projection 71a, which is rotatably mounted in a holder
support hole 32 in the head frame 30, and a
10 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
# _suppori: 31 and having a cylindrical projection 49

engageable with a lower edge of the respective guide
15 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
20 holder 70a in the direction of the arrow C. At this
time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70a is
~ turned in the direction of the arrow D to bring the
25 projection 49 on each of the sides of the ink tank 2
into contact with an edge of the respéctive 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 oorrectly
30 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 12d to engage in the ink support port 41 and be
inserted into the ink tank 2. The semispherical
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du being carried into the capillary i

The said ink absorbing means reduces th chance of particles of

. nK FEETRL ai r which has

begn drawn into the ink by .capillary f%fggﬂgaﬁpg§§§ggg herefron1through

in coll ection groove or grooves, while rve to prgvent
exd@essi ve | urface .0 e guide

medns. | % er a%? ﬁ? h‘gn s%?ﬁg i‘%?oﬂgof'h?hé:a&)% Jg]lﬁ%e ‘maéo\ns has an

i N gui de greRgAgeH& rsmmhbhleaflsprinban%@m dponmlieaeh er of
thg smal | estogdres. The semispherical projections 72a finally engage

10

15

20

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 40a of the ink tank 2 are disposed opposite to
the ink guide grooves'12b in the arm 124 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 which is the reverse of
the attachment process described above.

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

| described here in greater detail. '
~ Any excessive ink on the distal end: surface 13c of
the wire guide 13 is drawn under capillary attraction
into cross-sectionally V-shaped collection grooves 13b
(Figure 3) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
quide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the
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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, 1t is
necessary to apply an appropriate quantity of ink
stably to the distal end of the wire. Thétefore, the

. wire guide hole 13a should have a proper dimension in

the vicinity of the distal end of the wire and a proper
amount of ink, without either an excess or a shortage of
ink, should be supplied from the ink tank 2.

In the printer head construction described above,
the ink guide path from the ink tank 2 to a position in
the vicinity of the distal end of the wire, is composed

of slots, grooves, and gaps. By selecting suitable

dimensions of the widths of the slots, grooves, and.
gaps, the amount of ink necessary for printing can be .
guided to the distal end of the wire under appropriate
capillary attraction without céusing an overflow. Since
the gaps between the wire guide 13 and the ink supply
guide 12 can be dimensioned to retain ink therein under
capillary attraction, an appropriate quantity of ink can
be supplied even when the ink supply from the ink supply
groovestZh-is-reduced due to increased use of ink.

'Theidimensions of the ink supply grooves and gaps,
the hole diameters of the pordﬁs 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

This Sheet Has Been Replaced
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4 head according to the present invention, Figure 2 is an

‘oded  perspective view, partly cut g ' nk and i nk supply
e formng part of a first enbodine SHERT PAS BEEN head of Figure 1
re 3is a side el evational view illustra5PRAOCERe er in which the

N GREANTRG PrdyAiesd. SRR CEI008 e 0o e REELES RGARY 620U
through the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 45a, 45b, 45¢, into the
printer head boay 1. Since the ink moves transversely

5 - 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

10 ink in the porous member 62 due to the difference
between their average hole diameters, and the séme

" quantity of ink as is consumed is Supplied from the
porous member 61 to the porous member 62. No ink
interruption takes place at this time since the ink

15 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

20 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

+ 25 in’_cerrupted 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

30 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. |
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gui de used in a second enbodi nent of the present invention,

i gure 5 is a perspective view, partly by y nk tank
eviously known to the applicants; 17| BHI§SHEEEHAS BEEN hematic vi ew to
lustrate the way in which air trapped iln_theREFHEGERnK of IFigure 5 is -

JPo0e e an ar it e ok commisuek ongeRcETEEH SRV, Rl o7 0
ink-impregnated meémbers 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

5 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

10 the air in the tank 2 caused by a temperature rise or by

_ a reduction in atmosphéric 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
~.ink out of the ink tank 2.

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

The ink tank 2 and the ink guide path for
~ supplying ink to the wire have dimensions dependent on
20 the accuracy of the shapes of the components. Since the
cdmponénts can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and and ink
guide path can be highly dimensionalloy 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'
periodﬁog‘use and can keep their initial performance
partly because of the lubrication effected by the ink.

_ Figure 4 is an exploded perspective view of an ink
guide member 12" according to a second embodiment of the
present invention. The ink guide member 12" has an ink
guide groove 12"b in which is mounted an ink guide
poroﬁs member 12e which serves as an extension of the
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gure 8 is an expl oded perspective view of an ink tank used in a third

‘Sbodi ment of the present invention. THNO of the
conpanyi ng drawings illustrate an i nid éﬁﬂsg ;?kﬂ Egian reviously known
a D .

t he applicants conprising:an ink- inpr gnat 2r 160 e.g. of a

rous mat ejhRl4impRegha L«.Jd aeg;ss K %& C;lgues lf}&érf@nkrﬁgnég%gsuaﬁ of

gures 5 agg 6.1is.,0f a ply sui t e anount of
t

k to a prPhtthends Sﬁéﬁ%mb&;‘pﬂﬂd'pmmte@miﬁla*& the saReoAShHy t he
k-i npregnthatl o€nthe previtng TRERA" imedt .can be inpregnated with a | ar ge

ant 1y of"nk WL g e SRSt o ous) v om ap 8l f@stspﬁf‘éd
ong t he i nkankn®" 1¥hich maghbe ﬁﬁéat AucClal @hird @nbddimenteof nkhé ank 140
|ch.|s present invention. The parts of the ink tank of Figure 8

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
10 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 60" has

uniform hole'diameters,_the_front portion thereof, which
15 - is adjacent to the ink supply port 41, has a smaller

. average hole diameter, with the hole diameter becoming

progressively greater toward the rear portion, which is

remote from the ink supply port 41, at the time when the

porous member 60" is placed in the ink tank body 40. The
20 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 4. -

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 helow_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
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te fromthe ink supply port is noved toward the ink supp
er a pressure difference which is devel qped bhetween the |t
supply port 141 and the ink renote t fd efmISrBHEST GhySi BEEAY )

y port 141
nk close to the
attracti on of

I nk-1 npregnat ed nenber 160 in the vicirity oREPIEENK su

ppl y port 141

ers aregﬁﬁﬂ?kﬁl%ttﬁghedted theadishaleapddof the wire
producing a stable and proper ink dot density

5 risk of a supply failure will be reduced. The
of ink absorbed in the ink guide path is smalle

porous member is used to apply ink to the dista
10 for printing is of a small quantity, and hence

substantially all the ink in the ink tank can
effectively be used for printing.

- for resuming the desired printing operation.

| s§i ncreased u 0 e n porous
maferi al s, asﬁ?ﬁeﬁ quant i tgﬂ f‘ﬂ‘)ﬁtﬁggﬁgamg¥ ék"’??e %uce §1(?‘:anq'l<§ | mpr egnat-ed

for

The ink

will not be interrupted in the ink guide path and the

quantity-
r than

would be the case with a known arrangement in which a

1l end of

the wire. 'Therefore, any wasted ink which is not used

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

20 ~ In the printer head described above, no ink flcw
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

which is prevented from malfunctioning. The cartridge

replehishment.
_ ‘Since the ink supply system of the invent
30 simple in construction, it takes up only a smal

systems as described above, the ink supply syst
different ink colours can be spaced widely so t
unwanted_celour mixing can be avoided.

/
eet Has Been Replaced
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‘ﬂ' 25 spots. No ink will enter the printer head mechanism,

ink tank can easily be detached and attached for ink
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1 space.

Where a multi-colour printer head employs ink supply
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7 esistance to ink flow and to the fact that interr p ink paths prevent
snmoogh ink flow If the ink flo prevented before a pressure difference is
produced high enough to nove the ink in the—ink tank 140__then. the ink
rengte fromthe ink supply port 141 rengjyns |FHI§(S§EETMSBﬁE¢II Iinused,
resylting in a short ink supply duration. ARERUAGER schefmtically in
Figyre 6, the ink tank 140 frequently has pockets or layers of air trapped
t heqei n. -When t he anbi ent teggerature ri ses or, the atnospheri.c pressure is

| owdred iAFGARFENG r EBnebt EHEERST o ASReCY afBf IAVIARM 59"'&&9&. racaPy

with the mdtrix printer head comprising an ink supply tank containing
' ink absorbing means, the ink supply tank having an ink supply
port which is arranged to receive ink from the _ink absorbing

15 means, wherein the ink absorbing means comprises a plurality
of ink absérbing members arranged so that the ink may flow.
from one to the other, the ink absorbing members having pores
of different average diameter such that the ‘average ‘diameter
of the pores reduces in the direction of the ink supply port.

16 The ink absorbing members may have respective surfaces which
are in direct contact with each other. The ink absorbing
‘members may also be im_pregnated_ with ink under a pressure
lower than atmospheric pressure, preferably a pressure which
is in the range 5 to 10 mmHg. The ink supply tank further
15 may have an air hole therein which communicates with air in
at least one open space between the ink absorbing means and a
wall of the ink supply tank. Further the ink absorbing means
may be compressed in the vicinity of the ink supply port. In
the aforementioned dot matrix printer head the ink supply
20 tank may have at least one inner wall, a portion only of
which contacts the ink absorbing means so that the remaining
portion of the inner wall is spaced from the ink absorbing

means.

-25 Accbrding_ ‘to a further aspect the head comprises a gﬁide
ineans (,12,12", 13) having a portion which is arranged to
receive ink from the ink absorbing means, there being a
capillary ink path through the ink absorbing means the force
~of capillary attraction in which increases in the direction

30 of the guide means, the said portion of the guide means
extending into the ink tank so as to receive ink directly
from a part of the ink absorbing means in which the average
diameter of the _poreé is smallest. The said portion of the
wire means advantageously an ink guide groove therein whose

width is less than the average diameter of the smallest
~pores, the width of the gap between a wire guide hole in the
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_ 142 is expanded and is discharged out of the air hole 142 as indicated
AMarrows A without applying any pressure to the inpregnated ink, whereas a
ket 144 of conpletely trapped air is expanded as indicated by the arrows
nd thus nmoves the surrounding ink. Upen|amnis¥akgplasweiNap air pocket

at the ink supply port 142, the resulting unggsiaced ink 3utf|om1can
se a sheet of print paper to be snear ed By ‘can al |l ow i nk
find i (o] rinter_head meg ' t S fd T
funct |‘{)?1ré(l)\?¥u?iag "E é) aid aTIY@'r(?D ggggmt h%g %gg)esﬁlt |nvaen lelsg
s to phan dehg Uéﬁi«ihrm:ﬁlbhel nnMQJ.thte]egrﬂQVGuppl'S'hesbpéé'—@ﬂsub# ethed to

erat Yk %Ptﬂﬁg ‘iﬁ\‘:‘t‘iﬁé %ﬂr '1%B§Qn%ne s 1 otn :.ane:.t%TbQHEQEHEEL
present inventio I'nter hea d for use 1n a nulti-colour
surface which communlcates thh the lnk supply port in which

5 the said portion of the guide means is disposed, the width of
the or each said slot being substantlally less than the
average diameter of the smallest pores

Accbrding to a further aspect the said portion of the guide
10 means comprises a porous member. '

[
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ter. Movenent is effected of the head of such a printer or of a shﬂégﬂ
rint paper or both, a wire corresponding to a desired one of the
urs being directed against the print paper at a prescrlbed p05|t|22/,//'

t hdreon to forman ink dot. Desired characteg thus b
pr¢duced by repeating the above cycle. 3p SLlFﬂﬁﬁé uFAS BEEY printer using
i nds of different colours, a sheet.of print aper RERLAGERo/ -

CLAIMS

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 having an ink supply port (41) which is arranged to.'
receive ink and transmit ink via an ink gulde 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 said ink supply port (41) is

located in a bottom wall (40a) of said ink supply tank.

2. Ink guide assembly and ink tank according to claim 1
characterized in that said ink supply port (41) is located
in the front of the bottom wall (40a).

3. 1Ink guide assembly and ink tank according to claim 1 or 2
CHARACTERIZED IN THAT said ink supply port (41) is located
in said bottom wall (40a) of said ink supply tank where

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

4. Ink gquide assembly and ink tank according to claim 3,
characterized in that said ink supply'pqrt (41) extends
substantially pa:allel to said adjoining wall (48) and that
an arm (12"d) of an ink -supply guide (12) extends
essentially parallel to said supply port (41) into the ink
tank (2"). | |

5. 1Ink 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.

6. Ink guide assembly and ink tank as claimed in one of the
preceding clalms CHARACTERIZED IN THAT said ink supply tank

This Sheet Has Been Rep
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- material) may be scanned by a printer head in direction nornmal to the
#irection of feed of the print paper to forma one-dot line in one '
$canning stroke, and the print paper may be fed along by line pitches to
ecord images. The construction of a mMa3i {CHyRWHERPHASIBEEN § schematically
ghown in Figure 7. A printer -head 70 i s ngvabl erbaciceand fofth in the
Qirections of - an arrow X, and a sheet of prrmt—paper (or other material)
‘41 is fed along successively at a one line pitch in the direction of an.
rrow Y. An array of wire positions

dxtends al onézéi)}s/tiﬁi gHRImed n@s ng| i%%ﬁa%gglé%;g’r\%%‘gng&\}; [lﬁ‘%'sgté?{i{gigﬁgo-
gcanning  di sagpllgnstankt e ity efppmedi onitlberngp bipeabity n afheink-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.

i 7. 1Ink gquide aésembly 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
pofous material containedﬁﬁithin 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.

8. Ink guide assembly and ink tank as claimed in any one of

the preceding claims CHARACTERIZED IN THAT the ink

'-absorbing.means (60") is compressed by a wall portion (50)
of the ink supply tank (2"). '

misstewiseamrened [N ANI LA
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o

irection Y at a pitch of L sin [err]. Yellowink, magenta-ink, cyan-ink,
nd bl ack-ink wires (not shown) are |ocated at the positions 72, 73, 74
nd 75, respectively, to effect colour-inmage printing free from undesired
ol our .m xing. Since a dot of one colo2d is_pul _.on.top—ef—a=mdot of

not her col our for mixed colour fornatlon,'nﬁﬂSSHEEbHASBﬁﬂﬁ printers are
enerally liable to suffer from unwanted cpl our REPkAG e the ink of
tthe fornmer <colour is applied to the wire carryrng the ink of the latter
jolour. In the printer construction of Figure 7, yellowink, which is the
ijnk nost %f f entledgubdeolaesemblly iand . dhkt kank e cbabmed, ins amysbnapplﬁ ed
the print aper neuelt theahAkPeR e er ou

i ng applle ﬁ) Eég?glgé %f%§$; carryi ng t% £ e?Ph Tﬁé# %ﬁe

oi di ng trmaahSQRhIngﬁme&ESyeﬁmbM/has a tapered portlon (50"')

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).

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 1lid (50). '

12. Ink guide assembly and ink tank as claimed in any one of
the preceding claims, CHARACTERIZED IN THAT the 1ink
absorbing means (60") are compressed in vicinity of the ink
supply port. |

4
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10

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
having an ilnk supply port (41) which is arranged to receive
ink anA transmit ink via an 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 towwards the ink supply port (41) and that the ink

supply port (41) is located in a botom wall (40a) of said ink -

supply tank.

ThlS Sheet Has Been Replaced
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i*\k with the inks of the other colours. - ~ The present invention is

cpncerned primarily with a printer head, and no further detail ed

descri ption of the overall printer cons;tarsgct ion wll therefore be given.

Ffgure 1 is an expl oded perspective vi ewof aefording to the
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uw ersun Corporation

Eo?? thFlgnresgectlve printing wire (not shown) therein. 5
sg%§§Pa%°%ﬁ Shd 1 & Figure 1 four I nk tanks and associ at ed
s efc EP7ldrder to  sinplify the descri el ow,
eference wil | nornally - be made onl “ﬂ}é§ﬁéﬁﬁﬂ&$BEﬂk ank and |ts
ssoci at ed |q&m§Ng@my gui

wire etc. e 12 and the
I re guide 13 - jointly fornyzhlén f=romrrthe 1nk tank 2 to the
i stal end portion of the wire. The p |nter head shown in Figures 1

nd 2 is adapted for use in a four-colour printer plotter or in a -

ffour - col our image printer, and four wires are enpl oyed respectively

rresponding to the four col ours. ~ In a standby
sition, the distal end portion of

"his Sheet Has Been Replaced
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$ e;nvPhyauu Lorporation :
% ﬁnr%p?§l?6éh§@d rearwardly of a distal end surface 13c (Figure

E i?@QiggeiagﬁQﬁﬁh§ﬂ4amd the length of the wire is selected
s TEhi scus formed ina - - front portion of the wire
|de hol e 13a covers the distal end of the wire. ~ An
-ihk guide assenbly, which conprises_the ink supply guide 12 and t he
wre guide 13, will be described IZ, - THIS SHEET HAS BEEN

-REPLACED '

~

g

_-—/——"
Sheet Has Been Replaced

I lIl\




§.,ikO cPsSon Corporation _ N
W ER mRpldstagriaet ai | with reference to Figure 4. An' i nk supply
Wisdonzl jofs ER 99028 74n8l e 12"f fgr guiding the distal end portion of

Toe files SSBMO-ERc IIsuppl y gui de 12"4{ahas an axi al i nk—gu-de—agreeve—i25b
Teadi ng to the ink-inpregnated nenber 62. The ink guide '5}? . > Prat '

4 dth and a depth selected such that ink wll be stably QHPPB B m t h _
ik tank 2 as described later on. The ink supply guide 12" has on a front

urface 12" thereof a circular groove 12"a which comunicates with the ink
4i de  groove 12"b through an inner portion (not shown). The wire guide 13
as a proximal end 13d thereof placed\in th7/ circul ar groove :
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~portion of the wire under capillary attraction. The i hk ~t aERLACEY
now be described in - detail with reference to Figure 2. nk tank
2, or each ink tank 2a, 2b, conprises an ink tank body 40, two st-acked
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the space in the ink tank body 46~g0 as to fill the latter, and a Jid 50.
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ié inserted in the ink supply port 41 and which projects
printer head body 1. The bottom 40a of the I nk tank

rai sed surface 44 in which there are %E
45¢ whi ch communicate 5 with the i H&uﬂmﬂyfp@$BEWi The s pbHUGH

45b, 45c

supply grooves 12b provided in the arhrIZd of the ink

a_pl urality-of bt s 45a,

are di sposed opposite o anREPbAGERI catel wi fhithe in

12. Al though not shown, the slots 45al 45b are joined togethe
forma single slot mhich together 10 with the slot 45c gurdes the
into the ink supply grooves 12b. The ink tank body 40 al so
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INK GUIDE ASSEMBLY AND INK TANK
FOR A DOT MATRIX PRINTER HEAD

dot matrix printer head especially a wire dot matrix printer head.

52ﬂ5|de

The present invention relates to an ink guide assembly and ink tank for a

Such a

wire dot matrix printer head has wires supplied with ink at distal and

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

"quantities of ink retained in the vicinity of the distal

ends of the wires differ widely, and the porous member
is liable to vary in dimensions or to be deformed due to
coaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irregqular.
EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal



40¢ having on its inner wall a plurality of verti cal i Gge
:l ower ends hel d agai nst the bottom 40a and upper ends kep
contact with the tank lid 50. .5 The ink tank body 40 fur
partition 48 whi ch is disposed behind the air hole 42
the ink supply port 41, the front partition 48 having

to the side wall 40c. The tank lid 50 has on a | ower suyrf
plurality of :0 | ongi tudi nal ridges Sf. The spa
interior defined by the bottom 40a, the sidewall 40c, the partition

48, and the drids WE wire®by hfedd¥koPOdy phiipac aviaTagn %&Jﬁfnqr ein the two
por ous réeal}%@ 61 %as oubl e Iayerg whi ch ar h%[ icﬁrS cont act
with only tH#8 P Qf (ERA 2% 09 hBaBetr BoFEVEr, - AdRadrantags ridges
47 of the sitdataltheiGmnstmction of the connection between the pump
and a printer head is complex and results in increased
cost. It is necessary to provide a good seal so as to
obtain good 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
b} mechanism is not suitable for use with a small printer
head.

It is therefore the 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 is of a simple construction which is capable of
supplying a stable and appropriate quantity of ink from an ink tank
thereof and which is less subjected to the influence of environmental

changes such as temperature variations then prior constructions.

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

In DE-A-2,546,835, however, the ink tank
contains liquid ink which enters one end of the 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



partition 48, and the ridges 51 of the lid 50. The po
62 have different average hol e sizes or dianeters. Th
61, which has a | arger average hole diagnmeter, is placed on\t
porous nenber 62. Thus the porous nmenber 62, which is
I nk supply port 41, is nmade of a porous mat eri al havi

aver age hok:%ac&' A Y1d WAMich had BleR! abhenPerRUS tHASK

por ous nenbe
force cannot escape therefrom prior to reaching the

distal end surface of the wire guide means, with the
result that the air can expand under the low pressure
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
. wire guide means having a portion which is arranged
to receive ink from the ink supply means and which has a
distal end surface; and a printing wire a distal end
portion of which is mounted in a hole in the wire
guide means with a gap therebetween, the wire guide means
having a capillary ink path which communicates both with the
said portion and the distal end surface of the wire
guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the said
hole communicating with at least one ink collection
groove situated in the distal end surface of the wire
gquide 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, therefore, to the present invention, there is provided a dot
matrix printer head according to independent claim 1. Further
advantageous features of the invention are evident from the dependent

claims.

According to a further aspect there is provided a dot matrix printer head

comprising an ink supply tank containing ink absorbing means, the
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61, which is further fromthe ink supply port 41 has a greater
di ameter than that of the porous nenber 62. In the in
assenbly and the ink tank thus constructed, the capillary a

successively greater along the ink path, that is, successiv 8Ega}%g5
porous nenber 61 having the | arger avera&ge hole dianeter tojthe %

menber 62 having the smaller average hole diameter and thende|to the.ln

gui de slots 45¢c OV|ded in the rai sed surface 44 bott om
40a of the |ni négg%d§aﬂb Ayicg #B iRE PHPﬁiY pott Wich

arranged to receive ink from the ink absorbing means,
characterised in that the ink absorbing means comprises
a plurality of ink absorbing members arranged so that
ink may flow from one to the other, the ink absorbing
member having pores of different average diameter such
that the average diameter of the pores reduces in the
direction of the ink supply port.
Preferably, the ink absorbing members have

respective surfaces which are in direct contact with

. each other.

| The ink absorbing members are preferably
impregnated with ink under a pressure lower than
atmospheric pressure. Thus the pressure may be in the
range 5 to 10 mm Hg.

Preferably, the ink supply tank has an air hole
therein which communicates with air in at least one
space between the ink absorbing means and a wall of the
ink supply tank.

The ink absorbing means may be compressed in the
vicinity of the ink supply port.

The ink supply tank may have at least one inner
wall a portion only of which contacts the ink absorbing
means so that the remaining portion of the inner wall is
spaced from the ink absorbing means.

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




guihe grooves 12b provided in the ink supply guide arm 12d and hence to

the gaps between the ink supply guide 12 and the wire gui 13, .and
finally to the gap between the ink supply guide 12 and tHe REPLACEAFENTt BHEET

gap between the wire guide 12 and the wire. The above cafi |f=ary

attraction setting can be achieved by prooviding the foll gwing,gd; 08AS
The average hol e dianeter of the poroussnenber 61: 1Q§ﬂ895$9§

0.4 mm The average hol e diameter of the porous nenber 62:
0.3 mm The wi dmeo&aﬁachnﬂf abggrb%gg%%sslz@cﬁléé@ tUpbchdRee of
e oves 12 YTary ink

0.12 mm -”Eartftfg % gust b ing carrled into the cap
path. Moreover, air which has been drawn into the ink by
capillary force can escape therefrom through ink
collection groove or grooves, while the latter may serve
to prevent excessive ink building up on the distal end
surface of the wire guide means.

Preferably, the said portion of the wire gquide
means has an ink gquide groove therein whose width is less
than the average diameter of the smallest pores.

Preferably, the width of the gap between a wire
guide hole in the wire guide means and a wire therein is
substantially less thén the width of the ink guide
groove.

Preferably the bottom of the ink tank has at least
one slot in its internal surface which communicates with
the ink supply port in which the said portion of the
wire guide means is disposed, the width of the or each
said slot being substantially less than the average
diameter of the smallest pores.

The said portion of the wire guide means may
comprlse a porous member.

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

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

Figure 2 is an exploded perspective view,
partly cut away, of an ink tank and ink supply guide
forming part of a first embodiment of the printer head
of Figqure 1;

Figure 3 is a side elevational view illustrating
the manner in which the ink tank is mounted in place in a

head body of the printer head of Figure 1;
Figqure 4 is an exploded perspective view of an ink



The gaps between the ink supply guide 12 REPBACEMBNT SHERT
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gui de 13: 0.1 mm The gap between the surface defining[the +

gui de hole 13a and the wire: 0.01 mn A constructfi dn r blly

attaching the ink tank 2 will be described with referenge toigﬂggfggﬁq n
| ek ' lLIs

3. The printer head body 1 has abhead franme 30 ing
extendi ng from upper and back

guide used in a second embodiment of the present
invention;
Figure 5 is a pefspective view, partly broken
away, of an ink tank previously known to the applicants;
Figure 6 is a schematic view to illustrate the way

in which air trapped in the ink tank of Figure 5 is-

expanded; _
Figure 7 is a schematic view of a seven-column

printer to illustrate an arrangement of wires thereof;
and

Figure 8 is an exploded perépective view of an ink
tank used in a third embodiment of the present invention.

Figures 5 and 6 of the accompanying drawings
illustrate an ink tank construction previously known to
the applicants comprising an ink—imprégnated member 160,
e.g. of a porous material, which £ills a tank 140. The
ink tank construction of Figures 5 and 6 is of a simple
shape and can supply a suitable amount of ink to a
printer head body under appropriate capillary attraction
by the ink-impregnated member 160. The member 160 can
be impregnated with a large gquantity of ink while
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 séen in porous materials, as the
quantity of impregnated ink is reduced, ink-impregnated
members are generally subjected to an increased |



13 portions of the printer head body 1 and serving as a hol der

support 31. Each of the side walls of the hol der support 3 HEET
hol der support hole 32, a | eaf spring 36 which is defined bREPWkﬁEMENT S

vertical recesses 33a, 5 33b in the holder support 31 and whi
hol der . attachnent hole 34, and a guide slot 35,. A holder
on each of its opposite sides a cylindrical projection 71
;Otatablyln%g]staﬁce hoigﬁrflow %%%P%g:t(g fé%%lt ggeiggggr

ink paths prevent smooth ink flow. If the ink flow-
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 6, 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 circumsetances,
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
sheet of print paper to be smeared by an ink spot or can
allow ink to find its way into the printer head
mechanism, with a resulting malfunction of the latter.
The object of the present invention is thus
to provide a construction in which the ink supply is less
subjected to temperature and other environment;l variations.
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 figqures can thus be produced by repeating the above
cycle. In such a colour image printer using inks of
different colours, a sheet of priht paper (or other



#0 semi spherical projection 72a, which is engageable in a qger
attachnment hole 34. Each of the ink tanks 2a, 2b has a s”ﬁ@ﬁa @%@g[§HEET
closer to the respective hol der support 31 and having a} cylindri cal

proj ection 49 engageable with a | ows edge of the respept| vel §MOKERES
sl ot 35. The ink tank 2 can be attached to the ho}dpr 70a and
detached therefromin the foll ow ng manner The hpl ger—70a" 13
supported iPRE@ELAbY| pA¥nbehswanned; lbyFlagmrarB;elarmie{iﬁeinng tank 2 is

i nserted lﬂ:!Qré@@i&Q HOLHSL ¢82thB ht{%e@t&% o f)éeathaEHQ‘l’\?Qine‘t this

time, the ink tank I s not requlred be accur at el g iloned_in the
hol der 70a %ﬁﬁeﬁeﬁ%e“'%ﬁlﬁ %a@FPydBE 11n|en§é‘rt°étF ﬁﬁ%ﬁ‘?ﬁ%gh FaekezoandThen,

the hol der tHm psint papeednap béefedr allongn by Iitte apiorhésteobring the
record images. The construction of a multi-colour
printer is schematically shown in Figure 7. 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 ¥. An array of wire positions 72,
"73, 74, 75 on the printer head 70 extends along a sttaight
line inclined at an angle 8 with respect to the scanning
directions X, the wire positions being spaced in the
direction ¥ at a pitch of L sin 8. Yellow-ink, magenta-ink,
cyan-ink, and black-ink wires (not shown) are located at
the positions 72, 73, 74 and 75, respectively, to effect
colour-image printing free from undesired colour mixing.
' Since a dot of one colour is put on top of a dot
of another colour for mixed colour formation, multi-colour
image printers are generally liable to suffer from
unwanted colour mixing because the ink of the former
colour is applied to the wire carrying the ink of the
latter colour. In the printer construction of Figure 7,
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.
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25 ' projection 49 on each of the sides of the ink tank 2 inﬁﬁykﬁﬁﬁgiﬂ S —

;Wth an edge of the respective guide slot 35 in the head frhanme 30,

whereupon the ink tank 2 is positioned with respect to th
30. - The ink supply port 41 is now positioned correcyly 30 above

the arm 12d of the ink supply guide 12 which proj ects upwar
printer' head body 1. Conti nued turning novenent of the hollder 70a ca

the  arm12d to engage in the ink support port 41 and be “Tnserted into-
the ink tank 2. TRR $AK tRRAK 2Cdls 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 air tank 2b for containing a
black ink and an ink tank 2a which is divided into three
5 . sections for coloured inks. The inks are impregnated in
ink-impregnated members 61, 62 (Figure 2) of a porous
material which are contained in the ink tank 2.
For each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having ink
0 guide grooves 12b with ends leading to the respective ink-
-impregnated.member 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 printing wire (not shown)
therein.
5 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 to a single ink tank and its associated
wire etc.
) The ink supply guide 12 and the wire guide 13
jointly form an ink path from the ink tank 2 to the
distal end portion of the wire. The printer head shown
in 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 (Figure 4) 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 gquide hole 13a covers the
distal end of the wire. _

An ink guide assembly, which comprises the ink
supply guide 12 and the wire guide 13, will be described



projection 72a on each side of the tank hol der 70a

L3I Dk

14

and spreads the |eaf springs 36 apart from each ot her. TR&PLAC@MéﬁT SHEET
sem spherical projections 72a finally engage i n the attlagnment hol €s

34 in the leaf springs 36, 5 whereupon the |eaf springs 36 riet yighyiyg 19@@
verti cal positions to retain the holder 70a securely in gosition.

At this tinme, the ink guide slots 45a, 4%b, 45c in the bot-t-em-40a—6f
the ink tank 2 are di sposed opposite to

in greater detail with reference to Figure 4.

An ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The ink
supply guide 12" also has an axial ink guide groove 12"b
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" thereof a circular groove 12"a which
communicates with the ink guide groove 12"b through an
inner portion (not shown). The wire gquide 13 has a '

proximal end 134 thereof placed in the circular groove

12"a. There is only a small gap between the wire and
the peripheral surface defining the wire guide hole 13a
in the wire guide 13. The ink is guided from the ink
tank 2 through the ink guide grooves 12b, 12"b in the
ink supply guide 12, 12" and through the wire guide 13
to the distal end portion of the wire under capillary
attraction. :

The 1nk 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 pcroué material which are disposed in the space
in the ink tank body 40 so as to f£ill the latter, and a
1id 50. The ink-impregnated members 61, 62 are
impregnated with ink uynder a pressure lower than
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 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




the ink gui de grooves 12b in the arm 12d of ‘the ink 10 SupppPy—giH-de—12

thus formng part of the ink path from the ink tank 2 to tR‘EfE’LQGEMEhéTr SHEET
head body 1. The ink tank 2 can be renoved in a procedurgp whTihrTs5 THe
reverse of the attachnent process descri bed above. ‘l‘@NU’\f 996
operation, the distal end of the wire projects 5 t hrough thg | nk

meni scus, carries ink thereon, and hits2® a sheet of print paper—{not

shown) to transfer the ink to the print paper. Wen the Wre |s in a

st andby osition the distal end thereof is |ocated i nwardHy ttre

di stal end stsfimserBedoint hbewink gupgdylPoss: Gl 4“@&"@%thkrﬂéﬁ¢§%us i s
formed in frf)ﬁémOEhéhﬁrﬂhEIe?' head SBQXO“ 1.theny rbeotn%ﬁﬁowh Nk Yend Nk is

att ached successi dr s end of the wire as 1§§ | atter

i s proj ect edtBhdt ?%IFr%‘&‘?éd‘mﬂiést%aﬁé#éﬁdoﬁulrr‘ﬁécteo 44en wh there are
a plurality of slots 45a, 45b, 45c which communicate

5 with the ink supply port 41. The slots 45a, 45b, 45c
are disposed opposite to and communicate with the ink
supply groovés 12b provided in the arm 12d of the ink
supply guidé 12. Although not shown, the slots 45a, 45b
are joined together to form a single slot which together

Lo with the slot 45c gquides the ink into the ink supply
grooves 12b. The ink tank body 40 also has a side wall
40c having on its inner wall a plurality of vertical
ridges 47 having lower ends held against the bottom 40a
and upper ‘ends kept out of contact with the tank 1id 50.

5 The ink tank body 40 further has a front partition 48

. which is disposed behind the air hole 42 and in front of
the ink supply port 41, the front partition 48 having
one end 301ned to the side wall 40c. The tank 1id 50
has on a lower surface thereof a plurality of

0 longitudinai ridges 51.

The space or hollow interior defined by the bottom
40a, the sidewall 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

S5 contact with only the raised surface 44 of the bottom
40a, the vertical ridges 47 of the sidewall 40c, the
partition 48, and the ridges 51 of the 1lid 50. The
porous members 61, 62 have different average hole sizes
or diameters. The poroué member 61, which has a larger

0 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



distal end of the wire, and other details of an inked- 5 ]
printing process are described in the above-nenti oned Edﬂiﬁggﬂmgng%EET
will therefore not be described here in greater detail ﬁgy
excessive ink on the distal end surface 13c of the wireg ;ui'bl%Nﬂyﬂ 6
drawn under capillary attraction O i nl® cross-sectional |y V- shaped

col l ection grooves 13b (Figure 3) provided in the fronf and side

surfaces of Wwh&RM | nd is returned to the ink supply
gui de 12 wi frdut smaarilsﬁg H1 ep%?fnfonbarp’é?.fﬁ#esﬁPBBYeEOIt 413hag & t hus
provi ded i ngERatersAVerage hokeciianetéw 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, 45¢ provided in the raised surface 44 of the

_bottom 40a of the ink tank body 40 and so to the ink
guide grooves 12b provided in the ink supply guide amm
12d and hence to the gaps between the ink supply guide
12 and the wire guide 13, and finally to the gap between
the ink supply guide 12 and the wire and 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
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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,
5 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
projedtion 71a, which is rotatably mounted in a holder
support hole 32 in the head frame 30, and a
10 semispherical projection 72a, which is engageable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b
" has a side disposed closer to the respective holder
support 31 and having a cylindrical projection 49
engageable with a lower edge of the respective guide
15 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 Pigqure 3, and the ink tank 2 is inserted into the
20 holder 70a in the direction of the arrow C. At this
time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70a is
turned in the direction of the arrow D to bring the
25 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
30 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
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appropriate quantity of ink stably to the distal end of th

Therefore, the wire guide hole 13a shoul d have a proper di Siﬁg M{t%&
vicinity of the distal end of the wire and a proper anount [off i hR, t t

either an excess or a shortage of ink, should be supplied framthe ink tank
2 I'n the printer head constructi@g described above, [the ink guide

péth fromthe ink tank 2 to a position in the vicinity of
the wire, is conposed of slots, grooves, and gaps. By selecting suitable
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. pherical projections 72a finally engage
in the attachment holes 34 in the leaf springs 36,

5 whereupon the leaf springs 36 return to the vertical
positions to retain the holder 70a securely in position.
At this time, the ink gquide slots 45a, 45b, 45c in the
bottom 40a of the ink tank 2 are disposed opposite to
the ink guide grooves 12b in the arm 124 of the ink

10 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 which is the reverse of
the attachment process described above.

_ In operation, the distal end of the wire projects

5 -through the ink meniscus, carries ink théreon, 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

0 that an ink meniscus is formed in front of the distal
end of the wire. Accordingly, ink is attached
successively to the distal end of the wire as the latter
is projected and retracted. The transfer of ink to the
distal end of the wire, and other details of an inked-

5 wire dot matrix printing process are described in the
above-mentioned EP-A-97009 and will therefore not be
described here in greater detail. - '

Any excessive ink-on the distal end surface 13c of
the wire guide 13 is drawn under capillary attraction

0 into cross-sectionally V-shaped collection grooves 13b
(Figure 3) 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




the‘gaps between the wire guide 13 and theée ink supply guid¢ RgpgyggmgﬁT SHEET

di nensioned to retain ink therein under capillary attracti ¢ng—er

appropri ate tit f ink b i ed wh th k
pprop guantity of ink can be supplied even en e iin ?ﬁg%é{v 1§é%m

the ink supply grooves 12b is reduced due to increased use|of

14

li aneters of

The di nensions of the ink supply grooves and gaps, the hol ¢

the porous menbers 61, 62 and the widthssof the slots 45a, [45b, 45c are

ol agf oF

sel ected so that the capillary attraction is progressivelylg

g| o
S

the ink path. Therefore, ink will not be interrupted in the i nk path as
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13a. As shown in Figure 3, the grooves 13b extend to
the outer periphery of the wire gquide 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 of the distal end of the wire and a proper
amount of ink, without either an excess or a shortage of
ink, should be Supplied from the ink tank 2.

In the printer head construction described above,
the ink guide path from the ink tank 2 to a position in
the vicinity of the distal end of the wire, is composed
of slots, grooves, and gaps. By selecting suitable
dimensions of the widths of the slots, grooves, and
gaps, the amount of ink necessary for printing can be
guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow. Since
the gaps between the wire guide 13 and the ink supply
. guide 12 can be dimensioned to retain ink therein under
capillary attraction, 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.

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
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printing progresses. Ink flows from the porous member 62
through the ink guide grooves 12b, or through the ink
gquide 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
" quantity of ink as is consumed is supplied from the
porous member 61 to the porous member 62. No ink
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 ini 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
momgntarily, so that all ink on the distal end of the

wire can be used up.
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I's used up.ridges dhg Bbkiguite ARRhadmmMbady heo prTime einkead body
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
ink out of the ink tank 2.

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

The ink tank 2 and the ink guide path for
supplying ink to the wire have dimensions dependent on
the accuracy of the shapes of the components. Since the
components can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and and ink
guide path can be highly dimensionalloy 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.

Figure 4 is an exploded perspective view of an ink
guide member 12" according to a second embodiment of the
present invention. The ink guide member 12" has an ink
guide groove 12"b in which is mounted an ink guide
porous member 1l2e which serves as an extension of the



operates to produce the sane advantage. If the flow of
.in the ink path by reason of vibrations or the like, a
has been so interrupted is noved forward until it is joi
mass of ink since the capillary attraction is greater in\the |nk
in the ink-tank. Since the capillary attraction is great
of the distal end of the wire than in tB& portion of the

the flow of ink is interrupted, no ink is retracted fromthe

;QﬁEﬁ1;$I|y, ggﬁ?ﬂgfé§§?9 %kggﬂg % Q%L%QPO %et%§@ﬂgﬁaﬂ%-5 an be Used up.
the ink guide member 12" is essentially the same as
that of the previous embodiment.

Figure 8 is an exploded perspective view of an ink
tank 2" which may be used in a third embodiment of the
present invention. The parts of the ink tank of Figure 8
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
.0 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 60" has

uniform hole diameters, the front portion thereof, which
5 is adjacent to the ink supply port 41, has a smaller
average hole diameter, with the hole diameter becoming
progressively greater toward the rear portion, which is
remote from the ink supply port 41, at the time when the
porous member 60" is placed in the ink tank body 40. The
0 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
5 60". Therefore, the operation of the porous member 60"
is basically the same as that of the porous members 61,
62 shown in Figure 4.
Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
0 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, 1nk can be
stably supplied through a simple construction from an

ink is |n s
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17 In the ink tank construction descri bed above, the

.The i nk- i npregnated nmenbers 61, 62 are therefore surroundediby} a
air which communicates by way of the air hole 42 with the ant
Since the ink is inpregnated 19

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

5 risk of a supply failure will be reduced. The quantity
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 1s not used

10 for printing is of a small quantity, and hence
substantially all the ink in the ink tank can
effectively be used for printing.

If the ink tank runs short of ink, or if the ink
in the ink tank is rendered highly viscous by being

15 dried at a high temperature, or if the supply of ink
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. '

20 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

25 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
30 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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that the pressure in the tank 2 is equaPPzed to atnospheric |pressure and
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port which is arranged to receive ink from the ink absorbing
means, wherein the ink absorbing means comprises a plurality
of ink absorbing members arranged so that the ink may flow
from one to the other, the ink absorbing members having pores
of different average diameter such that the average diameter
of the pores reduces in the direction of the ink supply port.
The ink absorbing members may have respectiﬁe surfaces which
are in direct contact with each other. The ink absorbing
members may also be impregnated with ink under a pressure
lower than atmospheric pressure, preferably a pressure which
is in the range 5 to .10 mmHg. The ink supply tank further
may have an air hole therein which communicates with air in
at least one open épace between the ink absorbing means and a
wall of the inkK supply tank. Further the ink absorbing means
may be compressed in the vicinity of the ink supply port. In
the aforementioned dot matrix printer head the ink supply
tank may have at least one inner wall, a portibn only of
which contacts the ink absorbing means so that the remaining
portion of the inner wall is spaced from the ink absorbing

means.

According to a further aspect the head comprises a guide
means (12,12‘‘, 13) having a portion which is arranged to
receive ink from the ink absorbing means, there being a
.capillary ink path through the ink absorbing means the force
of capillary attraction in which increases in the direction
of the guide means, the said portion of the guide means
extending into the ink tank so as to receive ink directly
from a part of the ink absorbing means in which the average
diameter of the pores is smallest. The said portion of the
wire means advantageously an ink guide groove therein whose
width is less than the average diameter of the smallest

pores, the width of the gap between a wire guide hole in the
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Figure 4 is an expl oded perspective view of an ink guide nenper_12"

according to a second enbodi ment of the present invention. T

he i nk guide
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ink tank may further have at least one slot in

its internal

surface which communicates with the ink supply port in which

the said portion of the guide means. is disposed,
the or each said slot being substantially le
average diameter of the smallest pores.

the width of
ss: than the

According to a further aspect the said portion of the guide

means comprises a porous member.
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CLAIMS

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 having an ink supply port (4l1) which is arranged to
receive ink and transmit ink via an ink guide 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 said ink supply port (4lf is
located in a bottom wall (40a) of said ink supply tank.

Ink guide assembly and ink tank according to claim 1
characterized in that said ink supply port (41) is located
in the front of the bottom wall (40a).

Ink guide assembly and ink tank according to claim l or 2
CHARACTERIZED IN THAT said ink supply port (41) is located
in said bottom wall (40a) of said ink supply tank where
said wall (40a) meets an adjoining wall (48).

Ink guide assembly and ink tank according to claim 3,

characterized in that said ink supply port (41) extends
substantially parallel to said adjoining wall (48) and that
an -arm (12"d) of an ink supply guide (12) extends
essentially parallel to said supply port (41) into the ink
tank (2").

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.

Ink guide assembly and ink tank as claimed in one of the
preceding claims CHARACTERIZED IN THAT said ink supply tank
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tank lid 50 * L (
body 40. Therefore, even if the por ous nenber 60" has upi form hol e
di aneters, the front portion thereof, which 5 i s adj acent ktgt-hre—i-a
supply port 41, has a snaller average hole dianeter, with the hole

di aneter becdmi'ig is formedgrassiavetiptgrbabdy tmoamndedheunésr psatdonink
por ous member ‘B8 ot ST SR T FRERRUPRLELRY S, Blprah sy SEMAMIRAY
menber 60" i §eStAQ8Bur #ash eqlii valiehtinle-supPply segityadls thavingorousidheet
layers of di&Lepedt AVEIPILy 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. 1Ink 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.

8. 1Ink 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 (50)

of the ink supply tank (2").
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menbers 61, 62 shown in Ijl gure 4 24 ATh n_the

enbodi nent of Figure 1, the ink tank 2 is placed above the prlnter
head 1, the ink tank O 2 may be | ocated bel ow the w r és~+e—achieve—a
stabl e printing density through the ink guiding process

descri bed above, . In the constructions described above, ink can
be 9st abhy guppki ek ddnmlighaadsiin ecaminsasuctliadmed oimarny one of

the preceding claims CHARACTERIZED IN THAT the ink

absorbing means (60") has a tapered portion (60"7).

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).

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

12. Ink guide assembly and ink tank as claimed in any one of
the preceding claims, CHARACTERIZED IN THAT the ink
absorbing means (60") are compressed in vicinity of the ink

supply port.
4
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INK GUIDE ASSEMBLY AND INK TANK
FOR A DOT MATRIX PRINTER HEAD

ABSTRACT

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
having an 'ink supply port (41) which is arranged to receive
ink anAtransmit ink via an 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 towwards the ink supply port (41) and that the ink
supply port (41) is located in a botom wall (40a) of said ink
supply tank. |

FIGURE 8
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preésure and a stable ink dot density.is avail able. Unnaﬁ
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paper with undesired ink 25 spots. No ink will enter the
mechani sm which is prevented from mal functioning. The
Ink tank can easily be detached and attached for ink ré
Since the ink supply systemof the invention is 30 sinple

pyinter head
cart 1BV 1996

lplenishnent.

- construction, it takes up only a small space. Where a r

| ti-colour

printer head enploys ink supply systens as described above, the ink

supply systens for different -ink colours can be spaced
any unwant ed col our m xi ng cap:be avoi ded.

wi dely so that
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direction of the ink supply port. The ink absorbing nenbers have

respective surfaces which are in direct contact with each othel. 4gNGV 1986
absor bi ng nenbers may al so be inpregnated with ink under a piegsure | ower
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10 mrHg. The ink supply tank further rmay have an air hol e tiherei n which

communi cates with air in at |east one open space between the 'mk—absor bi ng
means and a wal |l of -the ink supply tank. Further the ink absorbing nmeans
may be conpressed in the vicinity of i nk. gupply port. In the
aforenentioned dot natrix printer hgadyihe k7 supply tank may have at

| east one inner wall, a portion only of:rch contacts the ink absorbing
means so that the remaining Tk
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portion of the inner wall is spaced fromthe ink absorblng neans..

. According to a further aspect t he head co S rda : Pl =
13) having a portion which is arranged { oTHIS CHETE HAY $$%r1tq§P&5%M@NTBHEEr
(i tlhd i nk absorelnc

absorbi ng neans, there being a capillary ink BEF

means the force of capillary attracti of Th ich increases fi g t A& NOVE@P$ off
of the guide neans, the said portion of the guide neans extlending into'the
ink tank so as to receive ink directly froma part of the ijnk absorbi ng
means in which the average dianeter of the pores is snallest The said

portion of the wire neans advamkageously an ink gui de groove therein whose
wdth is | ess than the avers et er of the smalles/b,
| g S.




pores, the wwdth of the gap between a wire guide hole in the :

% 21  wire guide means and a wire ther P nlsSsHEE S AN BERN 1Y || BEBLACEMENT SHEET
. . .- REPLACED

p 18 NOV 1996
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| . o R ‘ ) HEET
than the width of*the ink guide groove.. . The bottom of the in@?&ﬁ%%gys ke
further have at |east one slot in I"ts internal surface whi communj cates

with the ink supply port in which the said portion of the gurghg Al [ o
di sposed, ‘the width of the or each said slot being ;&Jbstgn i yEF?;Eﬁ'Tt %E?”E'
the average dianeter of the small est pores. Acggr kojajfuyr C
the said portion of the guide neans coﬁr}ﬂ ses a %oﬁq‘meme lééfﬁavéﬁélﬂe
;”-'F}ﬁ"s wm} |
~
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REPLAGEMENT SHEET

1. An:ink tank for supplying a proper amount of ink needed to
matrix printer head, said ink tank (2) having a lid, a rect
hottom wal |l and wal | s extendi ng between them and an

(41) for delivering +nk, and contai ning ink absor bt
conprises at |east one por ous nenbg%_ (60"; 61,
whi ch are progressively reduced in size in a direct\
ink supply port (41), wherein said ink supply port (41)

the bottomwall (40a), close to one narrow side of s

bottomwall (40a), and a plurality of slots (45a, 45b,

comuni cating with .the ink supply port are provided i I nterior of
the bottomwall. 2. |Ink tank as clainmed in claim11, CHARACTERIZED IN

THAT the ink

Fig.7.
— : AT"'"I




absor bi hg neans (60") has a tape.red portion. 3. Ink tank as R&%{A%’UENFSHEET

claim1 or 2, .CHARACTERI ZED I N THAT the I nk absor bi ng nenber (60") has

a thicker portion in the vicinity of the ink supply port {41\ 4. 1nk
tank as clained in any one of the preceding clains, - CHARACﬁEﬁ M{:Em SHEET
THAT the ink absorbing nenber is corrpres§ed in - - vicinity df

supply port. -2 6 MAY 1398
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INK TANK | |
REPLAGEMENT SHEET

The present invention relates to an ink guide assemblf and ink tank Zfor a
dot matrix printer head especially a wire dot matrix printer head. Such a
wire dot matrix printer head has wires supplied with ink at distzl and
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 grzphic

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 thgfdis?al
ends qf the wires differ widely, and the porous/membe%“
is liable to vary in dimensions or to be deformed due to
coaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irregular.

EP-A-97,009 discloses another ink supply mechanism
in which ink is supplied from an ink tank to the distal
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1. An ink tank for supplying a proper amount of ink needed to

1Y

a dot matrix printer head, said ink tank (2) having a 1id,
a rectangulai' ‘bottom wall and walls extending between them
and an ink supply port (41) for dei'ivering ink, and
containing ink absorbing means which comprises at least one
porous member (60"; 61, £&2),- the pores of which-. are
progressively ,réduced ~.ir size. in a direction towards ‘the
ink supply port (41), wherein said ink supply port (41) is
located in the bottom wall (40a), close to one nar_ro_w. side
of said rectangular bottom wall (40a), and ai‘pg.uralit;y of:

Elots (a5a, 45b, 45c) communicating with .the ink supply

port are provided in the interior of the bottom.wall.

Ink tank as claimed in claim 1, CHARACTERIZED IN THAT the ink

absorbing means (60") has a tapered portion.

Ink tank as claimed in claim 1 or 2, CHARACTERIZED IN TEAT the

ink absorbing member (60") has a thicker portion in the
vicinity of the ink supply port (41).

Ink tank as claimed in any one of the preceding claims,

CHARACTERIZED IN THAT the ink absorbing member is compressed in
vicinity of the ink supply port.
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The present invention relates to an ink tank for supplying a
proper amount of ink needed to a dot matrix printer head, said
ink tank (2) having a lid, a rectangular bottom wall and walls
extending between them '‘and an ink sxipply port (41) for -
delivering ink. The tank contains ink absorbing means which
comprises at least one porous member (607, 61, 62), the pores
of which are progressively reduced in size in a direction
towards the ink supply port (41). The ink supply port (41) is
located in the bottom wall (40a), close to one narrow side of
said rectangular bottom wall (40a), and a plurality of slots
(4'5'a, 45b, 45c) communicating with the ink supply port are
provided in the interior of the bottom wall.



