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Method of making a dot matrix printer head

The present invention relates to a dot matrix
printer head and, although it is not so restricted, it
relates more particularly to a wire dot matrix printer
head having wires supplied with ink at distal end faces
and movable against a sheet of print paper for
transferring ink to the sheet in the form of dots to
record a character, a figure, a graphic image or the
like on the sheet.

An ink supply system for a wire dot matrix printer
is known in which an ink ribbon is not used, but ink is.
supplied from an ink tank to the distal ends of the wire
and transferred from the wires directly to a sheet of
print paper. One known ink guide mechanism for such an
ink supply system is disclosed in US-A-4,194,846 and
comprises a porous member capable of absorbing ink from
an ink tank, the ink guide mechanism having wires
contacting the porous member. The porous member contains
fine holes whose sizes or diameters vary in a certain
range, with the result that the ink absorbing capability
varies from porous member to porous member, and both
excessive and insufficient quantities of ink are liable
to be supplied to the distal ends of the wires. The
quantities of ink retained in the vicinity of the distal
ends of the wires differ widely, and the porbus member
is liable to vary in dimensions or to be deformed due to
coaction with the sides of the wires. Consequentiy, the
< ink densities of the so-formed dots are izregqular.

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

This Sheet Has Been R eplaced

WA I llll




METHOZJFOR | MPREGNATI NG | NK ABSORBI NG MEANS IN _

AN | NKFTANK The present invention relates fo an ink supply tank.
for a pfire dot matrix printer head at which ink is - supplied to the

- di st,al jends of the wires, said ink tank containing ink absorbing neans and

havi ngg an i nk

mechanism of EP-A-97,009 has, however, the disadvantage
‘that the construction 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-tdrque drive
source is required for driving the pump. The ink supply
mechanism is particularly complex in the case of 2
multi-colour printer head, and such an ink supply
mechanism is not suitable for use with a small printer
10 head.
It is therefore an object of the present invention

to provide a high-quality and highly reliable dot matrix

# - printer head of a simple construction which is capable

(V1]

of supplying a stable and appropriate quantity of ink
15 from an ink tank thereof to the distal ends of a wire or
wires and is less subjected to the influence of |
environmental changes such as temperature variations
than prior constructions. S
In DE-A-2,546,835 there is disclosed a wire dot
20 matrix printer head comprising an ink tank; a wire guide
means having a portion which is arranged to receive ink
from the ink tank; and a printing wire a distal end
portion of which is mounted in a hole in the wire guide
means, the wire guide means having a capillary ink path
25  which communicates both with the said portion of the
wire guide means and with a distal end portion of the
printing wire so as 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
30 path, with the result that ink flow is liable to vary or
L . to be interrupted if the liguid ink contafns particles
of dust etc. which clog the capillary ink path.
Furthermore, the wire guide means is so constructed that
any air which has been drawn into the®ink by capillary
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suppl T which is arranged to receive ink fromthe ink absorblng ‘reans.

An | SEEETipply systemfor a wire dot natrlx printer.is known

. I n which ink
supp/amed froman ink tank to the distal ends of the wire ap transferrgg
frong ;e\Mr;gxxy|uaﬁdq;tasaa&ﬂuﬁhenﬁr;n1ra perd RRERHIAn - 1gk gui de

nmethzme sm f or” ha |
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£ "o means are groviced for prevesting excessive ink

accumuiating o the éistal end surface of the wire gu x-e

(31}

means. :
In EP-A-0,042,293 there is disclosed a wire dot

matrix printer kead ccmprising an irnk suoply means; a
wize gu:de means having a poriicn wnich is a*rangea <0
receive ink from the ink sucply means and which has a
°dzsta1 end surface; and a prianting 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
raving a capillary ink path which ccmnunicates both with
the said portion and the distal. end surface of the wire
guide means and with the ‘distal end portion of the
printing wire so as-to supply ink to the latter, the
said hole communicating with at least one ink
collection groove situated in the distal end surface of
the wire guide means into which ink collection groove
'aﬁy excessive ink on the distal end surface of the wire
'guide means is drawn under capillary attraction, the or
each ink collection groove being cpen to th

,5 atmosphere. Ia this construction, however, there is no
provision for ensuring that the force of canzlla*y
b ' attracsion increases in the direction from the ink
supply means tc the said distal ené surface with the
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result =hat there can be wastage of ins inm the said ink
30 supply means, especially if air is trapped in tlhe
 latter. _
X According, therefore, to the present invention,
< there is proviced a method of making a dot matrix printer
head comprising an ink sunoly tank containing ink absorblng
means characterised in that the ink absé%bzng means is’

1mpregnated with ink at a pressure lower than atmospher1c'

pressure,
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Sul't that the ink absorbing éapabilify varies from porous member
s nenber, and both excessive and insufficient quantities of ink~
9l e to be supplied to the distal ends of the wires. The
f e§” of ink retained in the vicinity of the distal ends of the wires
wi del y, and the porous nenber is liable to vary in dinmensions or’
jef ormed due to coaction with the sides of the wires. Consequently,:

e hesePhe enid, PR AR & ML We bt o ae
0 he, ;regnated is in the range S to 1C mmHg

1 The ink supply tank preferably has an air hole

cherein which communicates with air in at least one space
petween the ink absorbing means and an inner wall surface

of the irXx supply tank.

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

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

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

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

portion of the printing wire.
The said ink absorbing means reduces the chance of
.particles of dust being carried into the canillary ink
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#gs of wires by neans of a punp. The ink supply nechani sm of

9 has, however, the di sadvant &ge that the construction of the
n between the punp and a printer head is conplex and results in
. ed cost. It is necessary to provide a good seal so as tf&{FObld}%‘ rL;;ood
Fper f or mancpath. HRFE|VRENgdifoFRéshdhrsebesrr &F2RD AAHA

g the punpa IMar?kfanael taﬂeéhéapéﬁthﬁréﬂ'bh\cuh&ldusgh imdonpl ex in
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to prevent excessive ink building up on the distal end
surface of the wire guide means.

—~ 0T O Mo

> The invention is illustrated, merely by way of
example, in the accompanying drawings, in which:-
Figure 1 is an exploded perspective view of a
printer head according to the present invention,
10 - Figure 2 is an exploded perspective view, partly

cut away, of an ink tank and ink supply guide forming
part of the printer head of Figure 1;
Figure 3 is a side elevational view illustrating
. the manner in which an ink tank is mounted in place in a
15 . head body of the printer head of Figure 1;

Figure 4 is an exploded perspective view of an ink
guide which may form part of a printer head of the
present invention;

Figure 5 is an exploded perspective view of an ink

20 tank which may form part of a printer head of the
present invention;

Figure 6 is a perspective view, partly broken
away, of an ink tank previously known to the applicants;

Figure 7 is a schematic view to illustrate the way

25 in which air trapped in the ink tank of Figure 6 is
expanded; and

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

Figures 6 and 7 of the accompanying drawings

30 illustrate an ink tank construction previocusly known to
the applicants comprising an ink-imprégnaged member 160,

¥ e.g. of a porous material, which £ills a tank 140. The
ink tank construction of Figures 6 and 7 is of a simple
shape and can supply a suitable amouq?-of ink to a
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'7:546,835 there is disclosed a wire dot matfix prfnter head
g an ink tank; a wre guide nmeans having a portion which is
to receive ink fromthe ink tank® and a printing wire a distal end
“of which is nounted in a hole in the wire guide neans, the wire
ans having a capillary ink ath whi ch commuypi cates both with the
tion @EATRER 1eAdRRAY 18AAET ABPRPPRIACE| SRR LAY AERARE Lo
i nting. Wy ectfed i&ﬂtimgﬁt@éﬂll aféé@k:ﬁéamﬁébelsatt eThe memberTh&0i ant ank of
nown printer contains,liquidi i ch ters. en n th :
ary igkqﬁnﬂﬂpﬁﬁQH?ted with ‘a fErge quaggzgy of"Enk ghgﬁe €
preventing unwanted ink outflow from an air hole 142 in

- the tank 140 and from an ink supply port 141.
5 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

o~ ~vaDopo—

0 141 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 iﬁ porous materials, as the

15 quantity of impregnated ink is reduced, ink-impregnated

members are generally subjected to an increased
resistance to ink flow and to the fact that interrupted
ink paths prevent smooth ink flow. If the ink flow is
prevented before a pressure difference is produced high
20 enocugh to move the ink in the ink tank 140, then the ink
remote from the ink supply port-141'remains in position
and cvnused, resulting in a short ink supply duration.
As shown schematically in Figure 7, the ink tank
140 frequently has pockets or layers of air trapped
25 therein. When the ambient temperature rises or the
atmospheric pressure is lowered in such circumstances,
an air layer 143 communicating directly with the air
hole 142 is expanded and is discharged out of the air
hole 142 as indicated by arrows A without applying any
30 pressure to the impregnated ink, whereas a pocket 144 of
completely trapped air is expanded as inditated 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 outff%w can cause a
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_ f¥esult that ink flowis liable to vary or'to be interrupted if the
*qui d .i nk cont ai ns particles of dust etc.y which clog the capillary ink

pat h. FurthernDre the wire guide neans is so constructed that any air

whi ¢h

has been drawn into the ink by capillary force cannot escape

therefrom priorggdae &€ lﬂfyhglyaggfﬂég Edsmeased fogcanf ihkespbteoguedn

means, with the result tthat t
S pr esent

alr can expand under.the Igﬁgaressure whi ch
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are provided

for preventingmeeharSises with a 3EEdl3id MaDfurdwich séfil thedlatténce of

the wire guide neans.

5

10

15

20

30

In one embodiment of the present invention, a
printer head is adapted for use in a multi-colour
printer. Movement is effected of the head of such a
printer or of a sheet of print paper or both, a wire
corresponding to a desired one of the colours being
directed against the print paper at a prescribed
position thereon to form an ink dot. Desired characters
and figures can thus be produced by repeating the above
cycle. In such a colour image printer using inks of
different colours, a sheet of print paper (or other
material) may be scanned by a printer head in a
direction normal to the direction of feed of the print
paper to form a one-dot line in one scanning stroke} and
the print papér may be fed along by line pitches to

_record images.

The construction of a multi-colour prxnter is
schematzcally shown in Figure 8. A prznter 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 straight line
inclined at an angle 8§ with respect to the scanning
directions X, the wire positions being spaced in the
direction ¥ at a pitch of L sin 8. Yellow-ink, magenta-
ink, cyan-ink, and black-ink wires (not shown) are

"located at the positions 72, 73, 74 and 75,

respectively, to effect colour-image pringing 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 printer# are generally

%

&

This Sheet Has Been Replaced '
REPLACED :




st al

10
15
20

IE. 25

30

40 042,293 there is disclosed a Wir e dot matr:ii x printer head
%srng an ink supply means; a ~ wre guide nearns having a portion
is arranged to receive i nk from the8i nk supply means and which has

end surface; and a printing wire a distal end portion of which is

<.

ited in a hole in the wire gui de nmeans with a gap therebetween, the
gui de neakbableite suffer| faem unwapiefl wRLOMICAR4RING befaugsesthet h

" the said

with the
 he IatterF%qﬁy%ﬁﬁ(Fhﬂﬂ%ﬂ%d%%uﬁh%al?ﬁ§eﬁnFﬁlaPrIea§P &he P

% a?f)retnrg@dféﬁﬁeél é&%}t?“gssﬂﬁiﬁﬁdoid RfieWhsitegui de neans
portion o nting wire so_as to S%BP|y I nk
construction of Figure 8, yellow ink, which is the ink
most affected in colour by inks of the other colours, is
first applied to the print paper so as to prevent the
inks of the other.colours from being applied to the tip
of the wire carrying the yellow ink, thus avoiding the
mixture of the yellow ink with the inks of the other
colours. -
The present invention is concerned primarily with
a printer head, and no further detailed description of
the overall priﬁter construction will therefore be
given. | .
Figure 1 is an exploded perspective view of a
printer head according to the present invention.

An ink tank 2 is detachably mounted by a holder on
top of a printer head hody 1. The ink tank 2 is of a
double construction composed of an ink tank 2b for
containing a black ink and an ink tank 2a which is divided
into three sections for coloured inks. The inks are
impregnated in ink-impregnated members 61, 62 (Figure 2)
or member 60" (Figure 5) of a porous material contained
in the ink tank 2.

For each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having
ink guide grooves 12b with ends leading to the
respective ink-impregnated member 61, 62 and a wire
guide 13 (Figure 4) having a wire guide hole 13a for
guiding the tip or distal end portion of a respective
printing wire (not shown) therein. *

There are thus as shown in Figure 1 four ink tanks
and associated wires etc, but in order to simplify the
description btelow, reference will normally be made only

/"/— o
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f;follectlon groove situated in the distal end surfiace of the wire guide
S Lnto which ink collection groove any excessive ink on the distal
d surface of the wire gui de means is dra®n under capillary attracti on,
tfhe .or each ink collection groove being open to the atnosphere. In this

B Cni Tl ary att? TR nciokeaRknapo Jh; B8ROGT A FONMERE THE | Supply.

gans to the said di sThé tmi subpayegunﬁh lReandsukie whare ghdd@ daédh be

fpstage of 0k igidlfy SAbh 2K 1nx°HRELY FRA"Ene"IRRCEARK) 2 ofithe ©
distal end portion of the wire. The printer head_shawn

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
10 the wire is located rearwardly of a distal end surface
13c of the wire quide 13, and the length of the wire is
- selected such that an ink meniscus formed in a front
portion of the wire guide hole 13a covers the distal end
of the wire.

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

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

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

25 a front surface 12"e thereof a circular groove 12"a
which communicates with the ink guide groove 12"b
through an inner portion (not shown). The wire guide 13
has a2 proximal end 13d thereof placed in the circular groove
12"a. There is only a small gap between the wire and

30 the peripheral surface defining the wire guide hole 13a

in the wire guide 13. The ink is guided ¥rom the ink

tank 2 through the ink guide groove 12"b in the ink
supply guide 12" and through the wire guzde 13 to the
distal end portion of the wire under” canlllary

%
%
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t herefore an obj ect of the present invention to provide an ink supply

t a@K*for supplying to the distal ends @R a wire or wires and which is
| ess subjected to the influence of environnental changes such as
tenperature vartg;i§g§ than prior constructions. Ther ef or e,
according to tH D? &8RP -i nvention, there is provi ded an ink supply tank

for a wire dot matriX%he ipki tapk Bewdlacaetdbeg dedd: ent..cl.gim1.
Furt her advangggggu§e§gfgﬂégst8fF&Bgrgng.supply tangqgggéggig%ﬁf om t he

dependent cl ans. -
The ink tank 2, or each ink tank 2a, 2b, comprises

‘an ink tank body 40, two stacked ink-impregnated members
61, 62 of a porous material which are disposed in the
space in the ink tank body 40 so as to f£ill the latter,
and a lid S50. The ink-impregnated members 61, 62 are
impregnated with ink at a pressure below atmospheric
pressure ranging from 5 to 10 mmHg, so that air
remaining in the porous ink-impregnated members will be
reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom or
inner wall surface 40a provided with a front ink supply
port 41 and a front wall 40b having an air hole 42
defined in a stepped portion thereof. The ink supply
guide 12 has an arm 124 which is inserted in the ink
supply port 41 and which projects from the printer head
'body 1. The bottom or inner wall surface 40a of the ink
- tank body 40 has a raised or projecting portion 44 in
which there are a plurality of slots 45a, 45b, 45¢c 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 aré joined together to form a single slot which
together with the slot 45c¢ guides the ink into the ink
supply grooves 12b. The ink tank body 40 also has a
side wall 40c having on 'its inner wall surface a
30 plurality of vertical ridges 47 which project therefrom.
The ridges 47 have lower ends held against the bottom
40a and upper ends kept out cf contact with the tank lid
50. The ink tank body 40 further has a front partition
48 which is disposed behind the air_agle 42 and in front
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TR

THIS SHEET Hag pry ]
- REPLACED




The invention is illustrated, merely by way of exariple in the acconpanying
drawi ngs, in which:- Figure 1 is an expl oded perspective view of a
printer head, . Figure 2 is an expl oded perspective view, partly cut
away, of an enbodi nent of an ink tank according to t he invention and

i nk supply guide forn1n%8part of a first enbodi nent of the grlnter head of
Figure 1; of thgurisks SUPRLY iRRStelduatithdrantewartisiod: #fg t he

manner in whi cRatiag e %‘H& o iU e v K& Jdl R 40c. Théetdnkolydof

h h f “Fi
the printer ead 6 Ras o u%?lower or inner wall surface 50a thereof a

plurality of longitudinal ridges 51 which project from
5 the surface S0a.
The space or hollow interior defined by the bottom
40a, the side wall 40c, the partition 48, and the lid 50
of the tank body 50 accommodates therein the two porous
members 61, 62 as double layers which are held in
- contact with only the raised surface 44 of the bottom
40a, the vertical fidges 47 of the side wall 40c, the
partition 48, and the ridges 51 of the lid 50. Thus
there is a space 50b between the porcué member 61 and
the inner wall surface 50a of the tank lid 50, and this
space 50b communicates with the air hole 42. The porous
members 61, 62 have different average hole sizes or
diameters. The porous member 61, which has a larger
average hole diameter, is placed on top of the other
porous member 6§2. Thus the porous member 62 which is
20 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 poroué member
61, which is further from the ink supply port 41 has a
greater average hole diameter than that of the porous
25 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

30 diameter to the porous member 62 having the smaller
average hole diameter and thence to the ihk guide slots
45a, 45b, 45c provided in the raised surface 44 of the
bottom or inner wall surface 40a of the ink tank body 40
and so to the ink guide grooves 12b prov1ded in the ink

R
This Sheet Has Been R

T Il! I"I




{
]

20

25

30

12

supply guide arm 124 and hence to 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 132 and the wire: 0.01 om .

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

The printer head body 1 has a head frame 30
including side walls extending from upper and back
portions of the printer head body 1 and serving as a
holder support 31. Each of the side walls of the
holder support 31 has a holder support hole 32, a leaf
spring 36 which is defined by two vertical recesses 33a,
33b in the holder support 31 and which has a holder

-attachment hole 34, and a guide slot 35. A holder 70a

has on each of its opposite sides a cylindrical
projéction 71a, which is rofatably mounted in a holder
support hole 32 in the head frame 30, and a
semispherical projection 72a, which is en%;geable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b
has a side disposed closer to the reiggctive holder
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' support 31 and having a cylindrical projection 49

engageable with a lower edge of the respective guide
slot 35.

The ink tank 2 can be attached to the holder 70a
and detached therefrom in the following manner.

The holder 70a is supported in the position shown
in Figure 3, and the ink tank 2 is inserted into the
holder 70a in the directino of the arrow C. At this
time, the ink tank 2 is not required to be accurately .
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70-a is
turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2 into
contact with an edge of the respective guide slot 35 in the
head frame 30, whereupon the ink tank 2 is positioned

-with respect to the head frame 30.

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

5
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s an expl oded perspective view 6f an ink guide used In a second
t of the printer head = Figure 5 is a perspective view, partly
way, of an ink tank previously knd#n to the applicants; Figure 6
hematic view to iIIustrate the way in which air trapped in the ink
ure 7 is a.schematic vie

Fi gure ' of a.
of uim peie: L8ERE| Gevezes BY BheaASERGIERRT BTHRE 1T AT ibed
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
j0 - the wire. Accordingly, ink is attached successively to
the distal end of the wire as the latter is projected
and retracted. The transfer of ink to the distal end of
the wire 11, and other details of an inked-wire dot
matrix printing process are described in the above-
mentioned EP-A-97,009 and will therefore not be
described here in greater detail.

Any excessive ink on the distal end surface 13c of
the wire guide 13 is drawn under capillary attraction '
into cross-sectionally V-shaped collection grooves 13b
20 (Figure 4) provided in the front and side surfaces of

the wire guide 13 and is returned to the ink supply

guide 12 without smearing the print paper. The grooves. -
13b are thus provided in the distal end surface of the
wire guide 13 and communicate with the wire guide hole

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

the atmosphere.
The operation of the ink supply mechanism of the

inked wire dot matrix printer head referred to above

15

30 will now be described.
' . In order to obtain a proper dot density, it is
" necessary to apbly an appropriate quantity of ink stablf
to the distal end of the wire. *herefore, the wire guide
hole 13a should have a proper dzmenszon in the vicinity
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I 5 and 6 of the acconpanying draw ngs .illustrate an ink tank

Fuction previously known to the applicants conprising an

Enpr egnat ed nenber 160, e.g. of a poroysg naterial, which fills a tank

B The ink tank construction of Figures 5 and 6 is of a sinple shape and
supply a suitable amount of ink to a printer head body under

opri ate capotf | etie @iéwptem af the t:'ilrel Apide @ plrep emeramurﬂxﬁ%f The

B0k ot Tr o TSRS T heR fa SX9eR BRe & BRPCATANE ikt an 1nk

|y port 14lshould be supplied from the ink tank 2.

_ In the printer head construction descrlbed above,

5 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 slors, grooves, and
gaps, the amount of ink necessary for printing can be

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

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

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

20 -the ink path as described below.

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

25 printer head body 1. Since the ink moves transversely
across the porous member 62 at this time, the distance
that the ink moves through the porous member 62 is small
and no ink interruption5occurs. When ink in the porous
member 62 is consumed, a pressure difference immediately

30 occurs between the ink in the porous member 61 and the

ink in the porous member 62 due to the dszerence

between their average hole diameters, and the same
guantity of ink as is consumed is sugglied from the
porous member 61 to the porous member 62. No ink

i This Sheet Has Been Rep. laced
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{pplied fromthe ink tank 140 of such a construction, the ink

nk 140 which is remote fromthe ink supply port is noved
Nk supply port 141 under a pressure difference which is
pet ween the ink close to the ink supply port 141 and t he ink

B ol OIMRcRIBEHEALLpREY BIEYTaR! el iliid [ELARIAE, fpRPer 100
. Haoweves , tmansuarbelyedn andpacaossnﬂha|gnzpusumawhequéht|ty
_g“tat °d $k dodfBUGEd1nk Kot HPhEANThCH L HRA R rferitSd 6% | thus

x to an“Tncreased resistance to rnk flow and to

remains substantially the same as ink which has been fed
out. Therefore, as the printing operation progresses,

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

then the ink in the porous member 62 is used up.

The ink guide mechanism in the printer head body
operates to produce the same advantage. If the flow of
10 . 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
3 15 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
20 momentarily, so that all ink on the distal end of the
wire can be used up.

In the ink tank construction described above, the
ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-

{ 25  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-
30  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 atd does not force the

_ This Sheet Has Been Rep THIS SHEET HAS BEEN
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t that interrupted ink paths prevent snooth ink flow If the ink

prevented before a pressure differgfnce is produced high enough to
he ink in the ink tank 140, then the ink renote fromthe ink supply
41 remains in position and unused, resulting in a short ink supply

“at i on. Anie st o€ hetiat igrl {gnknzFi gure 6. the ink tank 140 _
auent Y has DOCket T RV Of 4T Ll aBRed e BeL Ly el e o g o TR
7T cunmset an- cefatfowaidud mrvéﬁﬁatﬁmﬁwnix@aterﬁgedaterel andi ahmbspherichol e
s eXpande%raensds&rse,d' Y &wged O%le o}. sunplylng ink stably.
. . The ink tank 2 and the ink guide path for
supplying ink to the wire have dimensions dependent on
the accuracy of the shapes of the components. Since the
components can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and the ink
guide path can be highly dimensionally accurate and have
a stable ink supply capability. The ink tank 2 and the
" ink guide path can easily be assembled as they are
composed of a small number of parts. They may be
maintained free from wear and deformation for a long
period of use and can keep their initial performance
partly because of the lubrication effected by the ink.

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

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

N 40. Therefora, even if the porous member 60" has uniform
hole diameters, the front portion thereof, which is
adjacent to the ink supply port 41, h®s a smaller average

'“hls Sheet Has Been Replaced
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142 as indicated by arrows A without applyihg any pressure to the
I mpr eg ed i nk, whereas a pocket 144 of conpletely trapped air is expanded
[ ted by the arrows B and thus novedft he surroundi ng i nk. Upon
arriva f such an air pocket 144 at the ink supply port 142, the resulting

d ink outfl , heet I, nt t db
i S or carieie GAIREEE. TPAGL: FBeuHg LN EOPRESE, PREBRIAGaA mechan) s
wi t h- &r esul t i ngrogtdasicte n pfeaber| spvard the Tharoppettoaf, wihdchr dsent
nvergon is thigd W U SARSLEHE1LOBokR A Cle! BRel Bind!RREK ikhe o5

. porous member 60" is placed in the ink tank body 40. The
porous member 60" is structurally equivalent to a
plurality of porous sheet layers of different average
hole diameters which are placed in the ink tank body 40"
with the average hole diameters becoming progressively
greater from the front to rear portion of the member

10 - 60". Therefore, the operation of the porous member 60"

is basically the same as that of the porous members 61,
62 shown in Figure 2.

Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank

15 2 may be located below the wires to achieve a stable

printing density through the ink guiding process
described above. '

In the constructions described above, ink can be
stably supplied through a simple construction from an

20 ink tank to the distal end of a wire, and ink is stably

attached to the distal end of the wire for producing a
.stable and proper ink dot density. The ink will not be
interrupted in the ink guide path and the risk of a
supply failure will be reduced. The quantity of ink

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

the case with a known arrangement in which a porous.

member is used to apply ink to the distal end of the

wire. Therefore, any wasted ink which is not used for
rinting is of a small quantity, and hence substantially

30 all the ink in the ink t4ank can effectively be used for
| : S

printing.
If the ink tank runs short of ink, or if the ink

in the ink tank is rendered highly viscous by being

dried at a high temperature, or if tﬁg supply of ink

This Sheet Has Been Replaced THIS SHEET HAS Bpgn
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s?bjected to tenperature and ot her environnental variations. - 1In a

inter head adapted for use'in a nmulti-%lour printer, novenent is

fected of the head of such a printer or of a sheet of print paper or

th, a wire caorres ndln% to a desired one of the col ours belng di rected
&?ﬁﬁe At

ai nst the g tS FdIQUEEER HON t if0f B SAFYIIR AT | nk
t. Desired :ehacr aanebe adtnitieduigs pq&&et lyes thaorfadsteddl degpeati ng the
Cours, & sHERERSACShunde SHEP IR Benapendlarid FAR P s R A8 by a
i nter headfiowr zedumdayi the desired printing operation.

In the printer head described above, nc ink flow
occurs due to variations in_temperatﬁre and atmospheric
pressure and a stable ink dot density is available.
Unwanted ink flow out of the ink tank is prevented, thus
avoiding smearing the print paper with undesired ink

- spots. No ink will enter the printer head mechanism,
which is prevented from malfunctioning. The cartridge
ink tank can easily be detached and attached for ink
replenishment.

Since the ink supply system of the invention is
simple in construction, it takes up only a small space.
Where a multi-colour printer head employs ink supply
systems as described ahove,‘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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rectlon of feed: of the prlnt paper to forma one-dot |ine
Ag stroke, and the prlni ‘paper. may be fed along by line

cord i mages. The constructlon of a multi-colour printer is
At ly shown in Figure 7. A printer head 70 is novabl e back and

iot.he directions of an arrow X; and a sheet of print paper (or other

71 is fed al ong successively at a one ling pitch in the di rection
ow Y. An array of wire positions 72, 73, 74, 75 on the printer
xtends along a straight |ine inclined at an angle [err] with

0 the SCAMVJEliRe: | Procdcibe #hpeceashE! Ohe NAVERSIALSG dot
matrix prlnter head 1is provided comprising an ink supply tank
conta;nlng ink absorbing means in which the ink absorbing means
has been impregnated with ink at a pressure lower than
atmospheric pressure. The pressure at which the ink is
impregnated preferably is in the range 5-10 mmHg. The ink
supply tank may have an air hole therein which communicates
with air in at least one space between the ink absorbing means

and an inner wall surface of the ink supply tank.

The ink absorbing means may further comprise first and second
porous members which are in contact with each other so that ink

,Zmay flow from one to the other; the ink supply tank preferably

has an ink supply port which is arranged to receive ink from
tﬁé second porous member, the first porous member having pores
therein whose average diameter is greater than those of the
second porous member. Alternatively, the ink absorbing means
may comprise a porous member whose pores are progressively
reduced in size in a direction towards an ink supply port of
the ink supply tank; the porous member may be compressed in the
vicinity of the said ink supply port.

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

printing wire.

This Sheet Has Been Repl
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pErrection Y at a pitch of L sin [err]. Yellowink, magenta-ink,

K, and bl ack-ink wires (not shown) are |ocated at the positions 73;/,//’
nd 75, respectively, to effect colour-image printing free from

ed colour mxing. Since a dot of one colour is put on top of a dot

ot her colour for m xed colour formation, nulti-colour imge printers
g?nerally |iable to suffer from unwanted col our m xi ng because the ink

fe former colour is applied to the wire carrying the ink of the latter

If. In the printer construction of Figure 7, yellow ink, which is the

st affected in colour by inks of the.other colours, is

CLAIMS

1. A method of making a dot matrix printer head
comprising an ink supply tank (2,2") containing ink
absorbing means (60",61,62) characterised in that the

 ink absorbing means (60", 61,62) is impregnated with ink
at a pressure lower than atmospheric pressure.

2. A method as claimed in claim 1 characterised
in that the pressure at which the ink is impregnated is
in the range 5-10 mmHg.

/

: - .
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firsti | to the print paper so as_fo prévent'the I nks of the other

colo £9m being applied to the tip of theiwire carrying the yellow ink;

t hus fing the mxture of the yellowink with the inks of the otherd’///’“
COl Ot =" Figure 1 is an expl oded perspective view of a printer head.

An i tank 2 is detachably nounted by a holder on top of a printer head

body @ - The ink tank 2 is of a double construction.conposed of an air tank
2b f @ -containing a black ink and an ink tank 2a which is-

Abstract

ethod of ki a_dot matrix printer head

in a method of making a dot matrix printer head comprising an
ink supply tank (2,2") containing ink absorbing means (60", 61,
62) the ink absorbing means (60", 61, 62) is impregnated with
ink at a pressure lower than atmospheric pressure, preferably
in the range of 5-10 mmHg.
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ion y o ) . . .

i) ﬁ tions gr(gpl oured i n]lc<s._ The inks ?re_ | Irrp\rl\ﬁ_gnf]tt ed i g

SR WPEX 73 i gurj@) of a porous nateria ich are
'ﬁtébfn 1T 1 ZZ?n 2. For ! ach ink, the printer head body 1 s
n. iJus f1Hht portion an ink supply guide 12 (Figure 2) having |Ink guide

ooves 12b with.ends |l eading to the respective ink-inpregnated nenber 62

d awre guide 13
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= -~ EP appilcacion

A §§7 i&nd) GRVEMPERWEE Rii de hole 13a for guiding the tip or distal

-‘?d f FDTe 055853-eBPeltive printing wire (not shown) therein. There
‘&re thus as shown in Figure 1 four ink tanks and associated wires etc.

in order to sinplify the
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GELRw =e T . .
des gfeiwp EPoF PR tlf’g‘f r i1l normally be nade only to a single ink
tanloianié%iqu %%_ggoﬁn%?é'g C. The ink supply guide 12 and the wire
gui dmrlfy"-jl(ﬁ’ﬁ%l fOfman ink path fr ¥ 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 enployed respectively corresponding to the four col ours.
In a standby position, the distal end portion of the wire is |ocated
rearwardly of a distal end surface 13c

fig. 4.

]2”4,

&g




P, cpson Lorporation ’ : :

e dppfcdtiom re guide 13, and the Iéi h of the wire is selected

It icrtalarofi B re0B R f8or npe ™ a front portion of the wire guide hole
P oide SI8RE6-BRstTal end gf-fhe wire An i nk guide_gssenb]y, which

B i ses the ink suppl yduide 12 and the wire guZie 1 ~1 'IEE#e descri bed

T eater detail wthreference to Figure™ J; n ik Yy gui de 12"

i end portion of the wire. The

a central hole 12 or guiding the dista
s an axial ink guide ¥koove 12"b leading to the

supply guide 12" al™»s
| npregnat ed nenber 62

142
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g ﬁéw_EP appiication - _ _
i Nk, Oy §PogaDoye BR"$02@E8Z3 w8 dt h and epth selected such that ink will
be gﬁgbfy16U$$$$$fEP¥bn1the I nk tank descri bed later on. The ink
supply guide 12" has on a front surface 12" thereof a circular groove 12"a
whi.ch communi cates with the ink guide groove 12"b through an inner portion
(not shown). The wire guide 13.4s a proximl end 13d thereof placed in the
circular groove 12a. There#% only\a small gap betweenihe wre and the
peri pheral surface defj#afng the wi re™gui de ho}g.13a id:%gg %E;e gui de 13.
The ink is guided A he ink’glbtte grooves 12b,




through the wire guide 13 to the distal- end portion of the wire_under

GhD633% -y

capillary attraction. The ink tank 2 will np\g}@gé&ﬁ@ﬁw § éE N detail
K

wth reference to Figure 2. The ink tank 2,
conprises an ink tank body 40, two stacked ink-
of a porous material which are disposed i.n the
40 so as to fill the latter, and a lid 5035 The
62 are inpregnated with ink under a pressure |o

2a, 2b,
br egnat ed ne rs 61, 62

cef 8 NOWENK] t ank body
-i npregnated pepbers 61,
an_at nospher| c

d)

5
o

pressure ranging from5 to 10 nmmHg, so that air
I nk-

remai ni no_in the borous

Method of making a dot ma;rix printer head

The present invention relates to a dot matrix _
printer head and, although it is not so restricted, it
relates more particularly to a wire dot matrix printer
head having wires supplied with ink at distal end faces
and movable against a sheet of print paper for
transferring ink to the sheet in the form of dots to
record a character, a figure, a graphic image or the

like on the sheet.

An ink supply system for a wire dot matrix printer
is known in which an ink ribbon is not used, but ink is
supplied from an ink tank to the distal ends of the wire
and transferred from the wires directly to a sheet of
print paper. One known ink guide mechanism for such an

ink supply system is disclosed in
comprises a porous member capable

US-A-4,194,846 and
of absorbing ink from

~an ink tank, the ink guide mechanism having wires

contacting the porous member. The

porous member ccntains

fine holes whose sizes or diameters vary in a certain
range, with the result that the ink absorbing capability
varies from porous member to porous member, and both
excessive and insufficient gquantities of ink are liable

A

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. Conseguently, the
ink densities of the so-formed dots are irregular.

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

- | THIS SHEET HAS BEEN
REPLACED
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| npregnated nenbers will be reduced as much as possi bl g rer-ease—t-he—.
anmount of inpregnated ink. The ink tank body 40 has a - ohﬁBhﬁQﬂﬂfNﬁr&HEEkﬁ

With a front ink supply port 41 and a front wall 40b hgviing an art norg 42
defined in a stepped portion thereof. The ink supply gyide 1@,};@?19?1§a m
12d which is inserted in the ink supply port 41 and whijch projects”fTom §he

printer head body 1. The bottom 40a of theyi nk tank bogy
surface 44 in which there are a plurality of slots 45a)J 45b, 45c which

communicate with the ink supply port 41. The slots 45a, 45b, 45C are
di sposed opposihécho{n &l 6ONPHAACEY Cobbt Hakehbmlever, the disadvantage

that the construction 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 perfbrmance, and a large-torque drive
source is required for driving the pump. The ink supply
mechanism is particularly complex in the case of a
multi-colour printer head, and such an ink supply
mechanism is not suitable for use with a small printer

head.

It is therefore an object of the present invention
to provide a high-quality and highly reliable dot matrix
printer head of a simple construction which is capable
of supplying a stable and appropriate quantity of ink
from an ink tank thereof to the distal ends of a wire or
wires and is less subjected to the influence of

environmental changes such as temperature variations
than prior constructions.

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

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

THIS SHEET. ‘HAS BEEN
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suppl y grooves 12b provided in the arm 12d of the ink suppdiEPLAGEMENTL SHEET

Al t hough not shown, the slots 45a, 45b are joined togeth r to TOFﬂld ST

$l ot which together with the slot 45c guides the ink int ﬁgg
haV|ng o] t

grooves 12b. The ink tank body 40 also has a side wall 00

inner wall a plurality of vertical ridges, 47 having |owgr |

t he bottom 40a and upper ends kept out of contact with tihe tank [id 50. The
i nk tank body 40 further has a front partition 48 which TS Olsposeu retr-nd
the air -hol e ¢z1nujQQ$1QHMQSQﬁ=qtk?ﬁﬂﬂcznnnﬁ§h?xnia4{eaFﬁénHreﬂF partition
48 having one e”‘iallo'e'i‘x‘ad s alte YAdenl); ADGu.ce means, with zhe

-esult that the air can expand under the low pressure
which is present ané cause flcw prodblems. Additionaily,

ro means are grovided for preventing excessive in
acczmuliating on the distal end surlace of the wire guide
means. : '
In EP-A-0,042,293 there is disclosed a wire dot
matcix printer head ccmbéisin an ink supply means; a
re guide means having a porticn which is arranged <o
receive ink from the ink surply 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 guice
means with a gap therebetween, the wire guide means
kaving a capillary ink path which ccmmunicates 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 lattar, the
said hole communicating with at least one ink
collection groove situated in the distal end surface of
the wire guide means into which ink collection groove
any excessive ink on the distal endé surface of the wire
guice means is drawn under capillary attraction, the or
each ink collection groove Leing cren to th
atmosphere. Iz this construction, hcwever, there is no
provision for ensuring that the force of capillary
attraction increases in the direction from the ink
ugply neans tc the said distal end surface with the
ult -that there can be wastage of Ins in the said iz
upp ly means, especially if air is trapped in th

Ul

A

n

e

. Acco*d;ng, the*efore, to the present :#nvention,

- the*e is provicded a method of making a dot matrix printer
head comprising an ink supply tank containing ink absorbing
means characterised in that the ink absé?i’:ing means is’
impregnated with ink at a pressure lower than atmospheric

pressure, THIS SHEET HAS BEEN
REPLACED




The tank lid 50 has on a | ower surface thereof a plurality of |ongitudi-nal

ri dges 51. The space or hollow interior defined by thejb e
sidewal | 40c, the partition 48, and the |id 50 of the tank bggﬁgg%ﬁ#ﬁTfﬁkET
rs which

accomodat es. therein the two porous nenbers 61, 62 as doubl ef | aye
are held in contact with only the raised%urface 44 of the| bpt t%ﬂhNqugéhe
vertical ridges 47 of the sidewall 40c. the partition 48, and the ridges 5l
of the Iid 50. The porous nenbers 61, 62 have different avierage hOIre—stz

or dianeters. The porous nenber 61, which has a | arger av ge _hole
dianeter, is placed on top of the

Preferably, the pressure at wnich the ink is
jmpregnated is in the range 5 to 1C mmHg.

The ink supply tank preferably has an air hole
cherein which communicates with air in at least one space
petween the ink absorbing means and an inner wall surface
of the irZ supply tank.

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

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

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

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

The said ink absorbing means reduces the chance of

.particles of dust being carried into the cap?llary ink




ot her porous nenber 62. Thus the porous nenber 62, which i‘nBEP o—the

I nk supply port 41, is nmade of a porous material having a @VEHEH T aQREET ,
hol e di ameter than that of the porous nmenber 61, while thejp¢rous nenber
61, which is further fromthe ink supply port 41 has a gregt¢r hENGY
di anmeter than that of the porous nenber 62. I n the ink]glide asse
and the ink tank thus constructed, the capiglary attractio SSUCCtesSt
‘greater along the ink path, that is, successively fromthe_porous nenber 61

havi ng the | arger average hol e
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. _

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

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

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

Figure 3 is a side elevational view illustrating
the manner in which an ink tank is mounted in place in a
head body of the printer head of Figure 1; _

Figure 4 is an exploded perspective view of an ink
guide which may form part of a printer head of the '
present invention;

Figure 5 is an exploded perspective view of an ink
tank which may form part of a printer head of the
‘present invention;

Figure 6 is a perspective view, partly broken
away, of an ink tank previously known to the applicants;

Figure 7 is a schematic view to illustrate the way
in which air trapped in the ink tank of Figure 6'is
expanded; and :

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

Figures 6 and 7 of the accompanying drawings
illustrate an ink tank construction previously known to
the applicants comprising an ink-impregna;ed member 160,
e.g. of a porous material, which £ills a tank 140. The
ink tank construction of Figures 6 and 7 is of a simple
shape and can supply a suitable amouq?-of ink to a
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di aneter to the porous nenber 62 having the smaller averag
and thence to the ink guide slots 45a, 45b, 45c provided

surface 44 of the bottom 40a of the ink tank body 40 and s
gui de grooves 12b provided in the ink supply guide arm 12d
gaps between the ink supply guide 12 and the wire guide 13
the gap between the ink supply guide 12 and the wire and t

ole_dianeter
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apd nce fo th
and' ¢ i 1996t
hel_gap_ bet ween

the wire guide 12 and the wire. The above g€apillary attracfti on setting can

be achi eved by providing the follow ng di nensions:

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, thg ink in the ink tank 140 which is
remote from the ink supply port is moved toward the ink
supply port 141 under a pressure difference which is
developed between the ink close to the ink supply port
141 and the ink remote therefrom as capillary attraction
of the ink-impregnated member 160 in the vicinity of the
ink supply port 141 is increased due to ink consumption.
However, as can be seen in porous materials, as the
quantity of impregnated ink is reduced, ink-impregnated
members are generally subjected to an increased
resistance to ink flow and to the fact that interrupted
ink paths prevent smooth ink flow. If the ink flow is
prevented before a pressure difference is produced high
enough to move the ink in the ink tank 140, then the ink
remote from the ink supply port 141 remains in position
and tnused, resulting in a short ink supply duration.

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

arrocws 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 outff%w can cause 2
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sheet of print paper to be smeared by an ink spot or can
allow ink to find its way into the printer head
mechanism, with a resulting malfunction of the latter.

In one embodiment of the present invention, a
printer head is adapted for use in a multi-colour
printer. Movement is effected of the head of such a
printer or of a sheet of print paper or both, a wire
corresponding to a desired one of the colours being
directed against the print paper at a prescribed
position thereon to form an ink dot. Desired characters
and figures can thus be produced by repeating the above
cycle. In such a colour image printer using inks of
different colours, a sheet of print paper (or other
material) may be scanned by 2 printer head in a
direction normal to the direction of feed of the print
paper to form a one-dot line in one scanning stroke, and
the print paper may be fed along by line pitches to
_record images.

The construction of a multi-colour printer is
schematically shown in Figure 8. A printer head 70 is
movable back and forth in the directions of an arrow X,
and a sheet of print paper (or other material) 71 is fed
alcng successively at a one line pitch in the direction
of an arrow Y. An array of wire positions 72, 73, 74,
75 on the printer head 70 extends along a straight line
inclined at an angle 8 with respect to the scanning
directions X, the wire positions being spaced in the
direction ¥ 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 printer® are generally
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liable to suffer from unwanted colour mixing because the
ink of the former colour is applied to the wire
carrying the ink of the latter colour. 1In the printer
construction of Figure 8, yellow ink, which is the ink
most affected in colour by inks of the other colours, is
first applied to the print paper so as to prevent the
inks of the other.colours from being applied to the tip
of the wire carrying the yellow ink, thus avoiding the
mixture of the yellow ink with the inks of the other
colours.

The present invention is concerned primarily with
a printer head, and no further detailed description of
the overall priﬁter construction will therefore be
given. | | |
Figure 1 is an exploded perspective view of a
printer head according to the present invention. .

An ink tank 2 is detachably mounted by a holder on
top of a printer head body 1. The ink tank 2 is of a

double construction composed of an ink tank 2b for

containing a black ink and an ink tank 2a which is divided
into three sections for coloured inks. The inks are
impregnated in ink-impregnated members 61, 62 (Figure 2)
or member 60" (Figure 5) of a porous material contained
in the ink tank 2. '

For each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having
ink guide grooves 12b with ends leading to the
respective ink-impregnated member €1, 62 and a wire
guide 13 (Figure 4) havihg a wire guide hole 13a for
guiding the tip or distal end portion of a respective
printing wire (not shown) therein. z

There are thus as shown in Figure 1 four ink tanks
and associated wires etc, but in order to simplify the
description telow, reference will norgglly be made only




The average hol e dianeter of the porous nenber 61

The average hol e dianeter of the porous nenber 62:

The width of each of the ink guide slots 45a, 45b, 45c:
The width of the ink guide grooves 12b:

The gaps between the ink supply guide 12 and the wire guidefl3
The gap between the surface defining the mﬁnf gui de hole 13 3
0.01 mMm

to a single ink tank aﬁd its associated wire etc.

The ink supply guide 12 and the wire guide 13
jointly form an ink path frem 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 of the wire guide 13, and the length of the wire is
selected such that an ink meniscus formed in a front
portion of the wire guide hole 13a covers the distal end
of the wire. _

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

The ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The
ink supply guide 12" also has an axial ink 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"e thereof a circular groove 12"a
which communicates with the ink guide groove 12"b
through an inner portion (not shown). The wire guide 13
has a proximal end 134 thereof placed in the circular groov
12"a. There is only a small gap between the wire and
the peripheral surface defining the wire guide hole 13a
in the wire guide 13. The ink is guided *from the ink
tank 2 through the ink guide groove 12"b in the ink
supply guide 12" and through the wire guide 13 to the
distal end portion of the wire unde:ﬂ:apillary
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A construction for renovably attaching the ink tank 2 will_be described
with reference to Figures 1 and 3. The printer head b '
frame 30 including side walls extending fromupper and b
printer head body 1 and serving as a hol der support 31.
wal I s of the hol der 0

‘attraction.

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

The ink tank 2, or each ink tank 2a, 2b, comprises
an ink tank body 40, two stacked ink-impregnated members
61, 62 of a porous material which are disposed in the
space in the ink tank body 40 so as to f£ill the latter,
and a lid 50. The ink-impregnated members 61, 62 are
impregnated with ink at a pressure below atmospheric
pressure ranging from 5 to 10 mmHg, so that air
remaining in the porous ink-impregnated members will be
reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom or
inner wall surface 40a provided with a front ink supply
port 41 and a front wall 40b having an air hole 42
defined in a stepped portion thereof. The ink supply
guide 12 has an arm 12d which is inserted in the ink
supply port 41 and which projects from the printer head
body 1. The bottom or inner wall surface 40a of the ink
tank body 40 has a raised or projecting portion 44 in
which there are a plurality of slots 45a, 45b, 45c which
communicate with the ink supply port 41. The slots 45a,
45b, 45c are disposed opposite to and communicate with
the ink supply grooves 12b provided in the arm 124 of
the ink supply guide 12. Although not shown, the slots
45a, 45b are joined together to form a single slot which
together with the slot 45c 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 surface a
plurality of vertical ridges 47 which project therefrom.
The ridges 47 have lower ends held against the bottom
40a and upper ends kept out cf contact wifh the tank lid
50. The ink tank body 40 furtcher has a front partition
48 which is disposed behind the air agle 42 and in front
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support 31 has a hol der support hole 32, a |eaf spring 36
by two vertical recesses 33a, 33b in the hol der support
hol der attachment hole 34, and a guide slot 35,. A holder
of its opposite sides a cylindrical proj ectjon 7la, whic
mounted in a hol der support hole 32 in the head frame 30/_and a
sem spherical projection 72a, which is engageable in a hol der
-hole 34. Each of¢t Rgel Rk 30EPH132 potit hAS, Ettfé @:&ismmciosensto t he

respective holder support 31°an haV|n ric e n
engageabl e V\nthhé"F'BﬂeF’“éd&‘dofJ%dr éé’pé&qy d‘*Z“s 1@* Cbh@Neddlx 114

S0 has on a lower or inner wall surface 50a thereof a
plurality of longitudinal ridges 51 which project from
the surface 50a. .
The space or hollow interior defined by the bottom
40a, the side wall 40c, the partition 48, and the 1id 50
of the tank body 50 accommodates therein the two porous
members 61, 62 as double layers which are held in
- contact with only the raised surface 44 of the bottom
40a, the vertical ridges 47 of the side wall 40c, the
partition 48, and the ridges 51 of the 1lid 30. Thus
there is a space 50b between the porous member 61 and
the inner wall surface 50a of the tank 1lid 50, and this
* space 50b communicates with the air hole 42. The porous
members 61, 62 have different average hole sizes or
diameters. The po:ous 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 diametgr than
that of the porous member 61, while the porous member
61, which is further from the ink supply port 41 has a .
greater average hole diameter than that of the porous
member 62.

In the ink guide assembly and the ink tank thus
constructed, the capillary attraction 1is 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 ihk guide slots
45a, 45b, 45c provided in the raised surface 44 of the
bottom or inner wall surface 40a of the ink tank body 40
and so to the ink guide grooves 12b nrov;ded in the ink
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35. The ink tank 2 can be attached to the hol der . 70a

therefromin the foll ow ng manner. The holder 70a is gupported in t e
position shown in Figure 3, and the ink tank 2 is inSerte |ntbawﬂyv

70a in the direction of the arrow C. At thigstinme, the ink fank 2 is no
required to be accurately positioned in the holder 70a an hence cTam—east-
be inserted into the holder 70a. Then, the holder 70a is din the

direction of thewggoy Jaide t&mglﬁalean?dohéﬁbboﬂo49a68 bacheeh tthe

the ink tank 2 Imbply 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 gquide 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 132 and the wire: 0.01 mm .

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

The printer head body 1 has a head frame 30
including side walls extending from upper and back
portions of the printer head body 1 and serving as a
holder support 31. Each of the side walls of the
holder support 31 has a holder support hole 32, a leaf
spring 36 which is defined by two vertical recesses 33a,
33b in the holder support 31 and which has a holder
attachment hole 34, and a guide slot 35. A holder 702
has on each of its opposite sides a cylindrical
projection 71a, which is rotatably mounted in a holder
support hole 32 in the head frame 30, and a
semispherical projection 72a, which is enaageable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b
has a side disposed closer to the reigective holder

nGERLACEMEMT SHEET |

e e,



contact wi th an edge of the respective guide slot 35 in-the-head frane 30

wher eupon the ink tank 2 is positioned with respect to tﬁéthEMHN
The ink supply port .41 is now positioned correctly aboye {he
i.nk supply guide 12 which projects upwardly fromthe p ﬁf% d bodynl

AT

Continued turning movenent of the holder 70a causes the
in the ink support port 41 and be inserted into the ink tank 2. The i
proj ection 72a on each side of the tank h

and spreads the leaf springs 36 apart from i3

sem spheri ca

gage

ol der 70a engages

support 31 and having a cylindrical projection 49
engageable with a lower edge of the respective guide

slot 35.
The 1nk tank 2 can be attached to the holder 70a

and detached therefrom in the following manner.

The holder 70a is supported in the position shown
in Figure 3, and the ink tank 2 is inserted into the
holder 70a in the directino of the arrow C. At this
time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70-a is
turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2 into
contact with an edge of the respective guide slot 35 in the
head frame 30, whereupon the ink tank 2 is positioned
with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 124 of the ink supply guide 12 which
projects upwardly from the printer head body 1.
Continued turning movement of the holder 70a causes the
arm 124 to engage in the ink support port 41 and be
inserted into the ink tank 2. The semispherical
projection 72a on each side of the tank holder 70a
engages and spreads the leaf springs 36 apart from each
other. The semispherical projections 72a finally engage
in the attachment holes 34 in the leaf springs 36,
whereupon the leaf springs 36 return to the vertical
positions to retain the--holder 70a securely in position.
At this time, the ink guide slots 45a, 45b, 45c in the
bottom or inner wall surface 40a of the ink tank 2 are
disposed 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 %o the printer head
body 1. The ink tank 2 can be removéd in a procedure
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each other. The sem spherical projections 72a finally en
attachnment holes 34 in the |leaf springs 36, whereupon th
return to the vertical positions to retain the holder 70
positiod.. At this tinme, the ink guide slots 45a, 45b, 45¢ | Qgﬁgottom 0
of the ink tank 2 are disposed opposite to the ink guide oov he
arm 12d of the ink supply guide 12, thus fognming part of ath friom
the ink tank 2 to the printer head body 1. The ink tank [2 can be renoved iin
a procedure which is the reverse of the attachnent process bove.
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 successively to
the distal end of the wire as the latter is projected
and retracted. The transfer of ink to the distal end of
the wire 11, and other details of an inked-wire dot
matrix printing process are described in the above-
mentioned EP-A-97,009 and will therefore not be
described here in greater detail.

Any excessive ink on the distal end surface 1l3c of
the wire guide 13 is drawn under capillary attraction
into cross-sectiocnally V-shaped collection grooves 13b
_(Figure 4) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the
wire guide 13 and communicate with the wire guide hole
13a. As shown in Figure 4, the grooves 13b extend to the
outer periphery of the wire guide 13 so as to be open to

the atmosphere.

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

In prder to cobtain a proper dot density, it is
necessary to apply an appropriate guantity of ink stably
to the distal end of the wire. *here;ore, the wire guide
hole 13a should have a proper dzmenszon in the vicinity




In operation, the distal end of the wire projects thro gﬁE,
carries ink thereon, and hits a sheet of print paper (not—s
transfer the ink to the print paper. Wen the wire is
the distal end thereof is located inwardly of the disth

end of the wire. Accordingly, ink is attached successi
end of the wire as the latter is projected @hd retractled
ink to the distal end of the wire, and other details of an in

matrix printing process are described In the above-nentioned EP-A-
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
gquided to the distal end of the wire under appropriate

‘capillary attraction without causing an overflow.

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

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 prbgressively greater along
the ink path. Therefore, ink will not be interrupted in
the ink path as described below.

The ink is consumed from the ink tank 2 as
printing progresses, ink flows from the porous member 62
threugh the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 45a, 45b, 45¢c, into the
printer head body 1. Since the ink moves transversely
across the porous member 62 at this time, the distance
that the ink moves through the porous member 62 is small
and no ink interruption occurs. When ink in the porous
memper 62 is consumed, a pressure difference immediately
occurs between the ink in the porous membgr 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 membef’sz. No ink
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97009 and will therefore not be described here in gre
excessive ink on the distal end surface 13c of the w eRe

under capillary attraction into cross-sectionally V-shag

grooves 130 (Figure 3) provided in the front and sid re
guide 13 gnd.’is returned to the ink supply guide 12 t he
print paper.” The grooves 13b are thus proviged in th age of
the wire guide 13 and communicate with the wire guidg¢ hol' €13 sfhown i n
‘Figure 3;"the grooves 13b extend to the outer periph f_the gui de

13 so as' to

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

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

In the ink tank construction described above, the
ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-
impregnated members 61, 62 are therefore surrounded by a
layer of air which communicates by way of the air hole
42 with the ambient air. Since the ink is impregnated
under a low pressure, there is substantially no air
layer or pocket enclosed by the ink in the ink-
impregnated members 61, 62. Therefore, any expansion of
the air in the tank 2 caused by a temperature rise or by
a reduction in atmospheric pressure is released through
the air hole 42, so that the pressure in the tank 2 is
egualized to atmospheric pressure arid does not force the
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be open to the atnosphere. The operation of the ink suypn echani sm of
the inked wire dot matrix printer head referred to above, |jw 'LA&EWEN7

descri bed. In order to obtain a proper dot density, iy i 8552
apply an appropriate quantity of ink stably to the distal
Therefore, the wire guide hole 13a shoul d ‘have a proper d
vicinity of the distal end of the wire and,g proper amunt
ei ther an excess or a shortage of ink, -

ink out of the ink tank 2. :

The ink tank 2 is therefore p:o:qcted from an ink
outflow due to variations in temperature and atmospheric
pressure, and is capable of supplying ink stably.

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

* ink guide path can easily be assembled as they are
composed of a small number of parts. They may be
maintained free from wear and deformation for a long
period of use and can keep their initial performance
partly because of the lubrication effected by the ink.

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

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

. 40. Therefore, even if the porous member 60" has uniform
hole diameters, the front portion thereof, which is
adjacent to the ink supply port 41, h&S a smaller average
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shoul d be supplied fromthe ink tank 2. In the pringeRE
construction described above, the ink guide path fromthe
position in the vicinity of the distal end of the wire,ji
sl ots, grooves, and gaps. By selecting suitabl e dinensijons

the slots,” grooves, and gaps, the anount of |nk necessar

be
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hole diameter, with the hole diameter becoﬁing
progressively greater toward the rear portion,
remote from the ink supply port 41, at the time when the
. porous member 60" is placed in the ink tank body 40. The
porous member 60" is structurally equivalent to a
plurality of porous sheet layers of different average
hole diameters which are placed in the ink tank body 40"
with the average hole diameters becoming progressively
greater from the front to rear portion of the member
- 60". Therefore, the operation of the porous member 60"

is basically the same as that of the porous members 61,
62 shown in Figure 2.

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

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

all the ink in the ink t4ank can effectively be used for
» :

which is

printing.

i - If the ink tank runs short of ink, or if the ink

in the ink tank is rendered highly viscous by being
ol
dried at a high temperature, or if tha supply of ink
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fails due to its solidification, a fresh ca:i:idge ink
tank can be mounted in place so that fresh ink can
immediately be supplied to the distal end of the wire
for resuming the desired printing operation.

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

Since the ink supply system of the invention is
simple in construction, it takes up only a small space.
Where a multi-colour printer head employs ink supply
systems as described above, the ink su?ply systems for
different ink colours can be spaced widely so that any
unwanted colour mixing can be avoided.
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-5 - guided to the distal end of the wire under appropriate capillary

attraction w thout causing an overflow. Since the gaps
guide 13 and.the ink supply guide 12 can be di nensi oned tBEPﬁNc
gnder capillary attraction, an appropriate quapnt
ven, when the ink supply fron1the

therein
supplied

.F

et

en the wire

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

and an inner wall surface of the ink supply tank.

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

According to a further aspect , the above head may comprise a
printing wire a distal end portion of which is mounted in a
wire guide hole or holes of a wire guide means, a portion of

the wire guide means being arranged to receive ink from the ink
absorbing means, and the wire guide means having a capillary
ink path which communicates both with the said portion of the

wire guide means and with the distal end portion of the

printing wire.




I nk supply grooves 12b is reduced due to increased use of ink. The
di rensi ons of the ink supply grooves and gaps, the hol e difa t he
porous nenbers 61, 62 and the widths of the slots 45a, 4%b EﬁﬁﬂBMEg )
selected so that the capillary attraction is progressively preate

the ink path. Therefore, ink will not be interrupted in t/he iq@;g phvas
descri bed bel ow. The ink is consuned fromthe ink tanf 2 as Q i 996 ng
progresses. Ink flows fromthe porous rEnber 62 throught Ak-gui de

grooves 12b, or—through the ink guide grooves 12b and th

45c, into- 1 g
SRR | 1!1}11 1))

1. _ A method of making a dot matrix printer head
comprising an ink supply tank (2,2%") containing ink
absorbing means (60",61,62) characterised in that the
ink absorbing means (60", 61,62) is impregnated with ink
at a pressure lower than  ,atmospheric pressure.

2. A method as claimeé in claim 1 characterised
in that the pressure at which the ink is impregnated is
in the range 5-10 mmHg. '




the printer head body 1. Since the ink noves transversely across the porous
menber 62 at this tinme, the distance that the ink noves through the porous
nmenber 62 is small and no ink interruption occurs. Wen - f

ink in the porous nenber- 61 and the ink in the porous
di fference between their average hole g%aneters, and the §
ink as is consunmed is supplied fromthe porous member 61ftp t

transversely in and =

ethod of maki t matrix inter head

In @& method'of'making a dot matrix printer head comprising an
ink supply tank (2,2") containing ink absorbing means (60", 61,
the ink absorbing means (60", 61, 62) is impregnated with

62)
pressure lower than atmospheric pressure, preferably

ink at 2a
in the range of 5-10 mmHg.

FIGURE 2
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across the porous nmenber 61. The anount of ink retained in the porous
menber 62 thus remains substantially the sanme as i nk which has been fed
out. Therefore, as the printing operation progresses, t Lnk in-the

I's used up. The ink "gui de mechanismin the printer |heas

to produce the sane advantage. _If the flow of ink is ipterrupted in

i nk path by reason of vibrations or the like, a mass ofjipk NOYV

so interrupted is noved forward until it is joined to recedi ng nas
Ink since the capillary attraction is
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greater in the ink path than in the ink tank. Since the capillary
attraction is greater in the vicinity of the distal end o |

ink is retracted fromthe distal end of the wire, and herjcqg t
density will not be rendered unstable even nonentarily,

the distal end of the wire can be used up. In the in
construction described above, the ink4i5pregnated menber
supported on the ridges 47, 51 in the ink tank body 40.




| ayer of air which communicates by way of the air hole 42 with the anbient
air. Since the ink is inpregnated under a | ow pressure, there is

substantially no air |layer or pocket enclosed by the ink
I nk-i nmpregnated nenbers 61, 62. Therefore, any expansion OREPL{
tank 2 caused by a tenperature rise or by a reduction i p @&RD
pressure is released through the air hole 42, so that the | pressuré
tank 2 is equalized to atnospheric pressure and does not for&é3mbg
of the ink tank 2. The ink tank 2 is therefore protiegted from
outflow due to variations in tenperature and
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at nospheric pressure, and is capable of supplying ink stably. The ink
tank 2 and the ink guide path for supplying ink to the w pre<haye di nensi ons
dependent on the accuracy of the shapes of the conponents.
conponents can be easily formed with high dinensional adcura
moul di ng, the ink tank 2 and and ink guide path can be hifghly
di nensi onal l oy accurate and have a stable ink supply capapi
tank 2 and the ink guide path can easily be assenbled as 4
of a small nunber of parts.

18wow
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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
expl oded perspective view of an ink guide nmenber 12" accgrdgiRg-tQ a second
enbodi ment of the present invention. The ink guide menbe AEPLAGERE B
gui de groove 12"b in which is nounted an ink guide porous

serves as an extension of the ink-inpregnated nenbers i
operation of the ink guide nenber 12" is essentially th

t he previous
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enbodi nent . Al t hough in the enbodi nent of Figure 1, the ink tank 2 is
pl aced above the printer head 1, the ink tank 2 may be |ocated bel ow the
wires to achieve a stable printing density through the ink gU|d|ng process
descri bed above. In the constructions descri bed abovg .

stably supplied through a sinple construction froman inl
distal end of a wire, and ink is stably attached to the i
wire for producing a




stabl e and proper ink dot density. The ink will not be interrupted in the
I nk guide path and the risk of a supply failure will be reduced. The

uantity of ink absorbed in the ink guide path is snaller
case with a known arrangenent in which a porous nenber i §
to the distal end of the wire. Therefore, any wasted ink
for printing is of a small quantity, .and hence substantigl
the ink tank can effectively be used % or printing. f F
short of ink, or if the ink in the ink tank is rendered/hitghl
being dried at
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~a high tenperature, ar if the supply of ink fails due to its
solidification, a fresh cartridge ink tank can be
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INK SUPPLY TANK FOR A WIRE DOT MATRIX PRINTER HEAD
Description

The present invention relates to an ink supply tank for a wire dot matrix printer head at which ink is
supplied to the distal ends of the wires, said ink tank containing ink absorbing means and having an ink
supply port which is arranged to receive ink from the ink absorbing means. '

An ink supply system for a wire dot matrix printer is known in which 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 irreguiar. )

EP-A-97,009 discloses another ink supply mechanism in which ink is supplied from an ink tank to the
distal ends of wires by means of a pump. The ink supply mechanism of EP-A-97,009 has, however, the
disadvantage that the construction of the connection between the pump and 2 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 mechanism is not suitable for
use with a small printer head.

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.

The ink tank of this known printer 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 that any air which
has been drawn into the ink by capillary 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 oexcessive 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 commu-
nicates both with the said portion and the distal end surface of the wire guide means and with the distal end
portion of the printing wire so as to supply ink to the latter, the said hole communicating with at least one
ink collection groove situated in the distal end surface of the wire guide means into which ink coilection
groove any excessive ink on the distal end surface of the wire guide means is drawn under capillary
afttraction, 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.

It is therefore an object of the present invention to provide an ink supply tank for supplying to the distal
ends of a wire or wires and which is less subjected to the influence of environmental changes such as
temperature variations than prior constructions. i

Therefore, according to the present invention, there is provided an ink supply tank for a wire dot matrix
printer head according to independent claim 1. .

Further advantageous features. of the ink supply tank are evident from the dependent claims.

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,

Figure 2 is an exploded perspective view, partly cut away, of an embodiment of an ink tank according to
the invention 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;
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Figure 4 is an exploded perspéctive view of an ink guide used in a second embodiment of the printer
head

Figure 5 is a perspective view, partly broken away, of an ink tank previously known to the applicants;
Figure 8 is a schematic view to illustrate the way in which air trapped in the ink tank of Figure § is
expanded;

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

Figures 5 and 6 of the accompanying drawings illustrate an ink tank construction previously known to
the applicants comprising an ink-impregnated member 160, e.g. of a porous material, which fills a tank 140.
The ink tank construction of Figures 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, as the quantity of impregnated ink is
k\/ . reduced, ink-impregnated members are generally subjected to an increased resistance to ink flow and to
the fact that interrupted ink paths prevent smooth ink flow. if the ink flow is prevented before a pressure
difference is produced high enough to move the ink in the ink tank 140, then the ink remote from the ink

supply port 141 remains in position and unused, resulting in a short ink supply duration. _

As shown schematically in Figure 6, the ink tank 140 frequently has- pockets or layers of air trapped
thersin. When the ambient temperature rises or the atmospheric pressure is lowered in such circumsetan-
ces, 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 resuiting malfunction of the latter.

 The object of the present invention is thus to provide a construction in which the ink supply is less
subjected to temperature and other environmental variations.

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

. " different colours, a sheet of print paper {or other material) may be scanned by a printer head in a diraction
(\_/- normal to the direction of feed of the print paper to form a one-dot line in one scanning stroke, and the print
paper may be fed along by line pitches to record images. The construction of a multi-colour printer is
schematically shown in Figure 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 Y. An array of wire positions 72, 73, 74, 75 on the printer head 70 extends along a
straight line inclined at an angle ¢ with respect to the scanning directions X, the wire positions being spaced
in the direction Y at a pitch of L sin 4. 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 yeilow ink, thus avoiding the mixture of the yellow ink with the inks of the other
colours.

Figure 1 is an exploded perspective view of a printer head. _ .

An ink tank 2 is detachably mounted by a holder on top of a printer head bady 1. The ink tank 2 is ofa
double construction composed of an air tank 2b for containing a black ink and an ink tank 2a which is
divided into three sections for coloured inks. The inks are impregnated in ink-impregnated members 61, 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
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description below, refarence 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 piotter or in a four-colour image printer, and four wires are smployed 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 13¢
(Figure 4) of the wire guide 13, and the length of the wire is selacted 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 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

b' 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 atiraction.

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

The ink tank 2, or each ink tank 2a, 2b, comprises an ink tank body 40, two stacked ink-impregnated
members 61, 62 of a porous material which are disposed in the space in the ink tank body 40 so as fo fill
the latter, and a lid S0. The ink-impregnated members 61, 62 are impregnated with ink under a pressure
lower than atmospheric pressure ranging from § 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 12d which is inserted
in the ink supply port 41 and which projects from the printer head body 1. The bottom 40a of the ink tank
body 40 has a raised surface 44 in which there are a plurality of slots 45a, 45b, 45¢ which communicate
with the ink supply port 41. The slots 45a, 45b, 45¢c are disposad cppasite 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 45¢ 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
K_/- : " vertical ridges 47 having lower ends held against the bottom 40a and upper ends kept out of contact with

the tank lid 50. The ink tank body 40 further has a front partition 48 which is disposed behind the air hole
42 and in front of the ink supply port 41, the front partition 48havmgoneendjomedtoﬂ'aasidewall40c
The tank lid SO has on a lower surface thereof a plurality of longitudinal ridges 51.

The spacs or hollow interior defined by the bottom 40a, the sidewall 40c, the partition 48, and the lid 50
of the tank body 50 accommodates thersin 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 82, which is closer to the ink supply port 41, is made of
a8 porous material having a smaller average hole diameter than that of the porous member 61, while the
porous member 61, which is further from the ink supply port 41 has a greater average hole diameter than
that of the porous member 62.

In the ink-guide assembly and the ink tank thus constructed, the capillary attraction is successively
greater along the ink path, that is, successively from the porous member 61 having the larger average hole
diameter to the porous member 62 having the smaller average hole diameter and thence to the ink guide
slots 45a, 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 arm 12d and hence to the gaps between the ink

i 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 seltmg can be achieved
by providing the following dimensions: .
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The average hole diaméter of the porous member 61: 0.4 mm.
The average hole diameter of the porous member 82: 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: 0.1t mm
The gaps between the ink supply guide 12 and the wire guide 13 0.1 mm
The gap betwseen the surface defining the wire guide hole 13a and the wire: | 0.01 mm.

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

The printer head body 1 has a head frame 30 including side walls extending from upper and back
portions of the printer head body 1 and serving as a holder support 31. Each of the side walls of the holder
support 31 has a holder support hole 32, a Ieaf spring 36 which is defined by two vertical recesses 33a, 33b
in the holder support 31 and which has a holder attachment hole 34, and a guide slot 35,. A holder 70a has
on each of its opposite sides a cylindrical projection 71a, which is rotatably mounted in a hoider support
hole 32 in the head frame 30, and a semispherical projection 72a, which is engageable in a holder
attachment hole 34. Each of the ink tanks 2a, 2b has a side disposed closer to the respective hoider

\\/ support 31 and having a cylindrical projection 49 engageabie with a lower edge of the respective guide slot
35. :

The ink tank 2 can be attached to the holder 70a and detached therefrom in the following manner.

The holder 70a is supported in the position shown in Figure 3, and the ink tank 2 is inserted into the
holder 70a in the direction of the arrow C. At this time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be inserted into the holder 70a. Then, the holder 70a is
tumed in the direction of the arrow D to bring the projection 48 on each of the sides of the ink tank 2 into
contact with an edge of the respective guide slot 35 in the head frame 30, whereupon the ink tank 2 is
positioned with respect to the head frame 30.

The ink supply port 41 is now positioned correctly above the arm 12d of the ink supply guide 12 which
projects upwardly from the printer head body 1. Continued turning movement of the holder 70a causes the
arm 12d to engage in the ink support port 41 and be inserted into the ink tank 2. The semispherical
projection 72a on each side of the tank holder 702 engages and spreads the leaf springs 36 apart from
each other. The semispherical projections 72a finally engage in the attachment holes 34 i the leaf springs
38, 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 12d of the ink supply guide 12, thus forming part of the
ink path from the ink tank 2 to the printer head body 1. The ink tank 2 can be removed in a procedure

. 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 successively to the
distal end of the wire as the latter is projected and retracted. The transfer of ink to the distal end of the wire,
and other details of an inked-wire dot matrix printing process are described in the above-mentioned EP-A-
97009 and will therefore not be described here in greater detail. :

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

“hole 13a. As shown in Figure 3, the grooves 13b extend to the outer periphery of the wire guide 13 so as to
be open to the atmoasphere. ) .

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
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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, 82
and the widths of the slots 45a, 45b, 45c are selected so that the capillary attraction is progressively greater
along the ink path. Therefore, ink will not be interrupted in the ink path as described below.

The ink is consumed from the ink tank 2 as printing progresses. Ink flows from the porous member 62
through the ink guide grooves 12b, or through the ink guide grooves 12b and the slots 45a, 45b, 45c, into
the printer head body 1. Since the ink maves 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 differance between their average hole
diameters, and the same quantity of ink as is consumed is supplied from the porous member 81 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 ink guide mechanism in the printer head body operates to produce the same advantage. If the flow
of ink is interrupted in the ink path by reason of vibrations or the like, a mass of ink which has been so
interrupted is moved forward until it is joined to a preceding mass of ink since the capillary attraction is

. greater in the ink path than in the ink tank. Since the capillary attraction is greater in the vicinity of the distal

end of the wire than in the portion of the ink path in which the flow of ink is interrupted, no ink is retracted
from the distal end of the wire, and hence the dot density will not be rendered unstable even momentarily,
so that all ink on the distal end of the wire can be used up.

In the ink tank construction described above, the ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-impregnated members 61, 62 are therefore surrounded by a
layer of air which communicates by way of the air hole 42 with the ambient air. Since the ink is
impregnated under a low pressure, there is substantially no air layer or pocket enclosed by the ink in the
ink-impregnated members 81, 62. Therefore, any expansion.of the air in the tank 2 caused by a
temperature rise or by a reduction in atmospheric pressurs 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 fank 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 highiy 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 12e which serves as an extension of the ink-impregnated members
in the ink tank. The operation of the ink guide member 12" is essentially the same as that of the previous
embodiment. .

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

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

If the ink tank runs short of ink, or if the ink in the ink tank is rendered highly viscous by being dried at
a high temperature, or if the supply of ink fails due to its solidification, a fresh cartridge ink tank can be
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mounted in place so that fresh ink can immediately be supplied to the distal end of the wire for resuming
the desired printing operation.

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

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

Claims

1. An ink supply tank (2) for a wire dot matrix printer head at which ink is suppiied to the distal ends of
the wires, said ink tank (2) containing ink absorbing means (61,62) and having an ink supply port (41)
which is arranged to recsive ink from the ink absorbing means (61,62), characterised in that the ink
‘absorbing means (61,62) comprises a purality of ink absorbing members (61,62) arranged so that ink
may flow from one to the other, the ink absorbing members (61,62) having pores of different average
diameter such that the average diameter of the pores reduces in the direction of the ink supply port
(41).

2. The ink supply tank (2) as claimed in claim 1, characterised in that the ink absorbing members (61,62)
have respective surfaces which are in direct contact with each other.

" & The ink tank as cfaimed in claim 1 or 2, characterised in that the ink absorbing means (61,62)

comprassed in the vicinity of the ink supply port (41).

4. The ink tank as claimed in any preceding claim, characterised in that it has at least one inner wall
(40a,44,45a,45b,45¢), a portion (44) only of which contacts the ink absorbing means (81,62) so that the
remaining portion (40a,45a,45b,45¢) of the inner wall is spaced from the ink absorbing means (61,62).

5. The ink tank of claim 4, characterised in that the ink tank has at least one siot (45a,45b,45¢) in its
internal surface (44) which communicates with the ink supply port, the width of said slot (45a,45D,45¢)
being substantially less than the average diameter of the smallest pores.

8. The ink tank of claims 4 or 5, characterised in that an air hole (42) is provided which communicates
with air in at least one space between the ink absorbing means (81,62) and a wall of the ink supply tank’
). _
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mounted in place so that fresh ink can immediately be supplied to the distal end of the wire for resuming
the dasired printing aperation,

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. Unwantaed ink flow out of the ink tank is
preventad, thus avoiding smearing the print paper with undesired ink spots. No ink will enter the printer
head mechanism, which is prevented from malfum:ﬂomng The cartridge ink tank can easily be detached
and attached for ink replenishment.

Since the ink supply system of the invention is simple in construction, it takes up only a small spacae.
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.

Claims

1. An ink supply tank (2) for a wire dot matrix printer head at which ink is supplied to the distal ends of
the wires, said ink tank (2) containing ink absorbing means (61,62) and having an ink supply port (41)
which is arranged to receive ink from the ink absorbing means (61.62), characterised in that the ink
‘absorbing means (61,62) comprises a purality of ink absorbing members (61,62) arranged so that ink
may flow from one to the other, the ink absorbing members (61,62) having pores of different average
diameter such that the average diameter of the pores reducss in the direction of the ink supply post
(41).

2. The ink supply fank {2) as claimed in claim 1, characterised in that the ink absorbing members (61.62)
have respective surfaces which are in direct contact with each other.

" 8, The ink tank as claimed in claim 1 or 2, characterised in that the ink absorbing means (61.62) is

compressed in the vicinity of the ink supply port (41).

4. The ink tank as claimed inanyprecedlngdairﬁ.characteﬁsed'inmatithasatbastomim«wan
(40a,44,452,45b,45¢), a portion (44) only of which contacts the ink absorbing means (61,62) so that the
remaining portion (40a,452,45b,45¢) of the inner wall is spaced from the ink absorbing means (61,62).

5. The ink tank of claim 4, characterised in that the ink tank has at least one siot (45a,45b,45¢) in its
intemal surface (44) which communicates with the ink supply port, the width of said slot (45a,45b,45¢)
being substantiaily less than the average diameter of the smallest pores.

6. The ink tank of claims 4 or § , characterised in that an air hole (42) is provided which communicates
with air in at least one space between the ink absorbing means (61,62) and a wall of the ink supply tank
(4%
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1. An ink supply tank (2) for a wire dot matrix printsr head at which ink is suppiied to the distal ends of
the wires, said ink tank (2) containing ink absorbing means (§1,62) and having an ink supply part (41)
which is aranged o receive ink from the ink absorbing means: (61,62), characterised in that the ink
absorbing means (81,62) comprises a purality of ink absorbing members (61,62) arranged o that ink
may flow from one to the other, the ink absorbing members (61,62) having pores of different average
mmmmmwmofmmmdmmmam&mammwpwm
(41). _

The ink supply tank (2) as claimed in claim 1, characterised in that the ink absorbing members (61,62)
have respaective surfacas which are in direct cantact with sach other.

The ink tank as claimed in claim 1 or 2, characterised in that the ink absorbing means (61.62) is
comprassad in the vicinity of the ink supply port (41). : .

The ink tank a3 claimed in any preceding claim, characterised in that it has at least one inner wail
{40a,44,452.45b.45¢), 2 portion (44) only af which contacts the ink absorbing means (81,62) so that the
remaining portion (40a,452,45b,45¢) of the inner wall is spacad from the ink abscrbing means (81,62).

The ink tank of claim 4, characterised in that the ink tank has at least one siot (45a,45b,45¢) in its
intamal surface (44) which communicates with the ink supply port, the width of said sict (45a,45b,45c)
being substantiaily less than the average dlameter of the smallest pores.

The ink tank of claims 4 or § , characterised in that an air hole (42) is pravided which communicates

with air in at least one space between the ink absorbing means (81,62) and a wall of the ink supply tank
@-.
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ABSTRACT REP_LAGEMENT SHEET

METHOD OF MAKING A DOT MATRIX PRINTER HEAD

In a method of making a dot matrix printer head comprising an ink
supply tank (2,2") containing ink absorbing means (60", 61, 62),
the ink absorbing means (60", 61, 62) is impregnated with ink at
a pressure lower than atmospher:.c pressure, preferably in the
" range of 5- 10 mmHg.

Figure 2
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INK SUPPLY TANK FOR A WIRE DOT MATRIX PRINTER HEAD

ABSTRACT

In a method of making a dot matrix printer head comprising an ink supply tank (2,2")
containing ink absorbing means (60", 61, 62), the ink absorbing means (60", 61, 62)

is impregnated with ink at a pressure lower than atmospheric pressure, preferably in

the range of 5-10 mmHg.

Figure 2
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? N 2000 !J\«#THOD FOR IMPREGNATING INK ABSORBING MEANS IN
AN INK TANK .

The‘ﬁ?ﬂ!‘ﬂﬂr'lnanﬂor_\ relates to an ink supply tank for a wire dot matrix printer head at which ink i3
supplied to the distal ends of the wires, said ink tank containing ink absorbing means and having an ink
supply port which is arranged to racsive ink from the ink absorbing means.

An ink supply system for a wire dot matrix printer is known in which 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 parous
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 resuit 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. Consaquently,
the ink densities'of the so-formed dots are irregular. SR

EP-A-97,009 discloses another ink supply mechanism in which ink is supplied from an ink tank to the
distal ends of wires by means of a pump. The ink supply mechanism of EP-A-87,009 has, however, the
disadvantage that the construction 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 muiti-colour printer head, and such an ink supply mechanism is not suitable for
use with a small printer head. :

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 recsive 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.

The ink tank of this known printer 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 that any air which
has been drawn into the ink by capillary force cannot escape thersfrom prior to reaching the distal end
surface of the wire guidé means, with the result that the air can expand under the iow 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 recsive 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 commu-
nicates both with the said portion and the distal end surface of the wire guide means and with the distal end
portion of the printing wire so as to supply ink to the latter, the said hole communicating with at least one
ink collection groove situated in the distal end surface of the wire guide means into which ink collection
groove any excessive ink on the distal end surface of the wire guide means is drawn under capillary
attraction, the or each ink collection groove being open to the atmosphere. In this construction, however,
there is no provision for ensuring that the force of capillary attraction increases in the direction from the ink
supply means to the said distal end surface with the result that there can be wastage of ink in the said ink
supply means, especially if air is trapped in the latter.

it is therefore an object of the present invention to provide an ink supply tank for supplying to the distal
ends of a wire or wires and which is less subjected to the influence of environmental changes such as
temperaturs variations than prior constructions.

Therefore, according to the present invention, there is provided an ink supply tank for a wire dot matrix
printer head according to independent claim 1.

Further advantageous features of the ink supply tank are evident from the dependent claims.

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,

Figure 2 is an exploded perspective view, partly cut away, of an embadiment of an ink tank according to
the invention 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 bady of the printer head of Figure 1;
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A method for iﬁpregnating ink absorbing means in an ink
tank having an air hole comprising:

providing an ink tank body (40) and a lid. (50) to close
same, the ink - -tank having an interior defined by the

inner wall surfaces of the ink tank body and the lid,

placing the ink absorbing means into the tank interior

" and closing the 1id,

such that a space is formed between' the ink absorbing
means and at least one inner wall surface of the inﬁ
tank, the ink absorbing means being at a distance from
said at least one inner wall surface, and such that the
air hole communicates with said space,

creating a sub-atmospheric pressute within the ink tank,

and then impregnating the ink absorbing means with the
ink at a pressure lower than atmospheric pressure.

A method as claimed in claim ] characterized in that the
pressure at which the ink is impregnated is in the range
of 666.61-1333.22 Pa (5-10 mmHqg).
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ABSTRACT

METHOD FOR IMPREGNATING INK ABSORBING MEANS IN
| AN INK TANK

' The present invention relates to a method for impregnating ink
absorbing means in an ink tank having an air hole, comprising
- the steps of providing an ink tank body -(40) and a 1id (50) to
- close same, the ink tank having an interior defined by the
inner wall surfaces of the ink tank body and the 1id, placing
the ink absorbing means into the tank interior and closing the
- lid,such that a space is formed between the ink absorbing
means and at least one inner wall surface of the ink tank, the
- ink absorbing means being at a distance from said at least one
. inner wall surface, and such that the air hole communicates
' with said ‘space,creating a sub-atmospheric pressure within the
ink tank,and then impregnating the ink absorbing means with
the ink at a pressure lower than atmospheric pressure.



