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"DOT MATRIX PRINTER HEAD" / o

The present invention relates to’ a dot matrix

printer head and, although it is not so restrlcted it

relates more particularly to a wire dot matrlx prlnter

 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 fzgure, a graphic image or the

l;ke on the sheet.

An ink supply system for a wzre dot matrix prznter”

is known in which an ink rlbbon is not used but ink is

suoolzed from an ink tank to the dlstal ends of the wire.

and transferred from the wlres directly to a sheet of
print paper. One known ink guide mechanism for such an
ink supply system is dzsclosed in US-2-4,194,846 and
comprises a porous member capable of absorbing ink from
an ink tank the 1nk guide mechanism having wires
contactlng the porous member The porous member contalns
fine holes whose sizes or diameters vary in a certain
range, with the result that the ink absornlng capablllty'
varies from porous member to porous member, and both
excessive and 1nsuff1c1ent ouant*tles of ink are liable

'to be supplled to the distal ends of the wires. The

quantities of ink retained in the V1c1n1ty of the dlstal
ends of the wires differ w1dely, and the porous member

is liable to vary in dimensions or to be deformed due to
coactlon with the sides of the wires. Consequently, the

“ink den51ties of the so-formed dots are irreqular.

nP-A-S? 009 discloses another ink supply mechanism

in which ink is supplied from an ink tank to the dlstal
‘ends of wlres by means of a pumo " The ink supply
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mechanxsm of EP A-97 009 has, however, the dlsadvantage
that the constructzon of the connectzon between the pump

- and a prlnter head is complex and results in increased

cost. It is necessary to provzde a good seal so as to

r.obtaln good pump performance, and a large-torque drive

source is requlred for drzvzng the pump. The 1nk supply
-mechanism is partlcularly complex in the case of a

C mult1 colour prlnter head and such an ink supply
_ mechanlsm lS not suztable ‘for use with a small prlnter

head. S S
It is therefore an object of the present invention
to provzde a high-quality and hlghly reliable dot matrix

 printer head of a simple construction which is capable

of supplylng a stable and approprlate quantlty of 1nk
from an ink tank thereof to the distal ends of a wire or
wires and is less subjected to the znfluence of

environmental changes such as temperature varlatlons

than prior constructlons.
In DE-A—Z 546 835 there 1s dlsclosed a wire dot

matrix’ printer head comprlszng an ink tank a wire guide
means having a portion which is arranged to recelve ink
from the ink tank; and a prlntlng wire a distal end
portion of which is mounted in a hole in the wire guide
means, the wire ‘guide means havzng a caplllary ink path
whlch communicates both with the said portlon 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-Z 546,835, however, the ink tank contains
‘liquid ink which enters one end of the caplllary ink
path, with the result that ink flow is liable to vary or
to be interrupted if the liquid ink contains partlcles
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

d—¥———_l;__;;__;_;___
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- means.

. force cannot escaoe therefrom prior to reach-ng the

distal end surface of the wire gulde means, with the
result that the air can expand under ‘the low pressure
which is present and cause flow'problems Addltlonally,

"~ no means are. prov1ded for Dreventlng excessive ink
_accumulatlng on the dlstal end surface of the wire guzde

In EP-A—O 042 293 there is dlsclosed a wire dot

matrix printer ‘head comprzslng an ink supply means; a
wire gulde means having a portlon whlch is arranged to

"receive ink from the ink supply means and which has a

distal end surface; and a prlntzng wire a dlstal end
portion of whlch is mounted in a hole in the wire gulde
means with a gap therebetween, the wire gulde means
having a capillary ink path which communicates both with
the said portlon and. the distal end surface of the wzre
guide means and with the distal end port1on of the
printing wire so as to- supply ink to the latter, the
sald hole communlcatlng with at least one ink collectlon
groove situated in the distal end surface of the wire
guide means into which lnk collection groove any
excessive ink on the distal end surface of the wire
gulde means 1s drawn under capillary attraction, the or
each ink. collectlon groove being open to the atmosphere
In this constructlon, ‘however, there is no prov1szon for
ensuring that the force of caplllary attraction

:-lncreases in the direction from the ink supply means to.

~ the said dlstal end surface w1th the result that there
tcan be wastage of ink in the sa1d lnk supply means,.
especially if air is trapped in the latter. '

Accordlng, therefore, to the present 1nventzon,

‘there is prov1ded a dot- matrix printer head comprising -
"an ink suooly tank prov;ded with an ink sunply port, the

- 1nk supply tank ‘containing ink absorblng means from
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which ink may pass to the ink supply port, the ink

- supply tank having an.air hole therein which

communicates with air in at least one space between ‘the
ink absorbing means and a wall of the ink supply tank,

'characterlsed in that the ink absorbing means has pores
‘which are progressiyely reduced in size in a direction
. towards an ink supply port of the ink supply tank.

The ink supply tank may have at least one inner

- wall surface at least one projecting portion only of
‘which contacts the ink absorbing means so that the
-remainihg'portion of the inner wall surface is spaced

from the ink absorblng means.
Preferably, the 1nk supply ‘tank has a plurallty of
the said inner wall surfaces each of which has a sazd

.prOJectlng portion.

' The porous member is preferably compressed in the

'v1c1n1ty of the said ink supply port.

Preferably, the 1nk absorblng means has been
1mpregnated with ink at a pressure lower than -
atmospheric pressure._ '

Preferably, the pressure at which the 1nk is
1mpregnated is in the range of 5-10 mm Hg. '

- The head may comprise a. prlntlng wire a distal end
port;on of which is mounted,;n_a_wlre guide hole or
holes of a wire guide means, a portipn of the wire guide
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means being arranged to receive ink from the ink
absorbing means, and the wire guide means having a
capillary ink path which communicates both with the said

-portion of the wire guide means and with’ the distal end
~ portion of the printing wire. '

The said ink absorbing means reduces the chance of

'particles ‘of dust being carried into the capillary ink
- path. Moreover, air which has been drawn into the ink by
. caoillary 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. o

The invention is illustrated, merely by way of
example, in the accompanying draWings, in which:-
Figure 1 is an exploded perspective view of a.
printer head according to the present invention,
' :igure 2 is an exploded persoective 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 l,
Figure 4 is an exoloded perspective view of an ink

- guide which may form part of a printer head of the
present invention, ‘

Figure 5 is an exploded persoective view of an ink
tank which may form part of a printer head of ‘the

Figure 6 is a oerspective view, partly broken .

‘away, of an ink tank not constituting prior art but

previously known to the applicants, _
Figure 7 is a schematic view to illustrate the way

- in which air traoped in the ink tank of Figure 6 is

exoanded and
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_ | Figﬁre 8 is a Schematic view of a seven column
prxnter to illustrate an arrangement of wzres thereof.
I"lgures 6 and 7 of the accompanying drawlngs
_ _ 1llustrate an ink tank constructlon not constitutzng
5 prior art but prev;ously known to the applicants comprlslng

an" 1nk~1mpregnated member 160, e.g. of a porous material, _
‘which fills a tank 140. The ink tank construction of Flgures_

'6 and 7 ls of a s1mple shape and can supply a sultable amount
o of ink to- a prlnter head body under aooroprlate caplllary
10 'attractlon by the 1nk-1mpregnated member 160. The member 160
| ‘can be impregnated wlth a large quant;ty of ink while
preventing unwanted ink outflow from an air hole 142 in
5 .._theotank 140 and from an ink supply port 141.
) - When ink is supplied from the ink tank 140 of such
15 -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
20 of the ink-impregnated member 160 in the vicinity of the
- - ink supply port 141 is increased due to ink consumption.

‘ Howeter, as can be seen in porous materials, as the
quantity of impregnated'ink is reduced, ink-impregnated
members are generally subjected to an increased

25 resistance to ink flow and to the fact that lnterruoted
‘ : ink paths prevent 'smooth ink flow. If the ink flow is
prevented before a pr essure differenoe is produced high
enough to move the ink in the lnk tank 140 then the ink
remote from the ink supply port 141 remains in position
30 and unused, resulting in a short 1nk.supply_durat;on
As shown schematically in Figure 7, the ink tank
140 frequently'has pockets or layers of air trapped
“therein. When the amblent temoerature rises or the o

e

atmospherlc pressure is lowered in such c1rcumstances,

—_—
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an air layer 143 communlcatzng dlrectly WLth the air

hole 142 is exoanded and is dlscharged 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 surroundlng 1nk Upon '
arrival of such an air pocket 144 at the lnk supply port'
142, the resultlng undesxred ink outflow can cause a

-sheet of print paper to be smeared by an 1nk spot or can -

allow ink to flnd its way into the prlnter head

__mechanlsm, with a resulting malfunction of the latter

In one embodiment of_the present invention, a
printer head is adapted for use in a multi-colour
printer. Movement is effected of the head of such a

'printer or of a sheet of print paper or both, a wire
: corresponding to a desired one of the colours being
~directed against the print paper at a prescribed

position thereon to form an ink dot. Desired characters .
and figures can thus be produced by repeating the above
cycle. 1In such a colour image prxnter u51ng inks of

different colours, a sheet of prlnt paper (or other
tmaterlal) may be scanned by a printer head in a
_'dlrectlon normal to the dlrectlon of feed of the prlnt
.paper to form a one-dot llne in one scannlng stroke, and

the print paper may be fed. along by line pitches to

record images. _ -
. The construction of a multl—colour printer is

_'schematlcally shown in Flgure 8. A printer head 70 is
movable back and_forth_ln the d;rections of ‘an arrow X,

and a sheet of print paper (or other material) 71 is fed

' along successzvely at a one lzne ‘pitch in the direction

of an arrow Y. An array of wire positions 72 73 74,
‘75 on the prlnter head 70 extends along a stralght llne
lncllned at an angle 8 w1th respect to the scanning
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directions X the wire positions belng spaced in the. |
direction Y at a pitch of L sin 8. Yellow—lnk magenta-

-ink, cyan-ink, and black-ink wires (not shown) are
~ located at the positions172;'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 N

'carryzng the ink of the latter colour. In the printer”
' construction of Figure 8, yellow ink, whlch is the ink

most affected in colour by inks of the other colours, is
first'appiied 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 lnk wzth the inks of the other

‘colours.

The present 1nventlon is concerned prlmarlly w1th
a'printer head, and no further detalled description of
the overall prlnter constructlon will therefore be

Figure 1 is an exploded oerspective view of a
printer head accordlng 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 -

: contaznlng a black ink and an ink tank 2a whlch is divided

into three sections for coloured 1nks ‘The 1nks are
1mnregnated in lnk-lmoregnated members 61, 62 (rlgure 2)”

-i_or member 60" (Flgure 5) of a porous material contalned

in the ink tank 2. :
For each ink, the prlnter head body 1 has in its

-_front portion an_znk_supply guide 12 (Flgure 2) having
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ink guide grooves 12b with ends leading to the |
-rESPeCtive ink-lmpregnated member 61, 62 and a ere
guide 13 (Figure 4) having a w1re quide hole 13a for |
:guzdlng the tip or distal end portion of a respectlve

printing wire (not shown) theérein.
There are thus as shown in Figure 1 four ink tanks

and associated wires etc, but in order to szmpllfy the
. descrlptlon below reference will normally be made only
— to a 'single ink tank and 1ts assoczated wire etc. '
.10 - 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'adaoted for use in a four-colour
_ printer plotter or in a'four-oolour image printer, and
15 four wires are employed respectzvely corresoondlng to
the four colours. L
In a standby positlon, the distal end portlon of
_the wire is located rearwardly of a distal end surface
13c of the wire gulde 13, and the length of. the wire lS
20 selected such that an 1nk meniscus formed in a front
'_portlon of the wlre gulde hole 13a covers the dlstal end -

v

of the wire. -
An ink gulde assembly, whlch comprlses an ink

'suoply quide 12" and the wire guide 13, will be
25  described in greater detazl with reference to Flgure 4.
The ink supply guide 12" has a central hole 12"f
for guiding the distal end portlon of the wire. The
ink supply gu1de 2" also has an axial ink gulde groove
12"b leading to the lnk-lmoregnated member 62. The ink
30 . guide groove 12"b has a width and a depth selected such
' that ink will be stably suoolzed from the ink tank 2 as
described later on. The lnk suoply guide 12" has on
 a front surface lZWe thereof a circular groove 12"a
which communicates with the ink guide groove 12"b
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th*ough an rnner portion (not shown). Thelﬁire"guide 13
has a proxlmal end 134 thereof placed in the circular groove'

12"a. There is only a 'small gap between the wire and _
- the perzpheral surface deflnlng the wire guide hole 13a
s  in the wire guide 13. The_rnk is guided from the ink

_: tank 2 through the ink guide groove 12"b in the ink
" supply quide 12" and'through the wire guide 13 to the
dlstal end portion of the wire under capillary

: attractlon :
10 " The 1nk tank 2 w111 ‘now be descrlbed in deta;l
: wzth reference to Figure 2.
o The ink tank 2, or each lnk tank 2a, 2b, compr;ses
an ink tank body 40, two stackedllnk—lmpregnated members
- 61, 62 of a'porous:material which are disposed in the
15 ' space in the ink tank body 40 so as to £ill the latter,. 3

and a 1id 50. The ink-lmpregnated members 61, 62 are
' 1mpregnated with ink at a pressure below atmospheric
pressure ranging froh 5 to 10 mmHg,'so”that_air '
remaining in the porous ink-imoregnated members will be
20 reduced as much as possmble to increase the amount of
impregnated ink. The ink tank body 40 has a bottom or .
inner wall surface 40a prov;ded with a front ink sunoly
. port 41 and a front wall 40b having an air hole 42
, defzned in a stepped oortlon thereof. The ink supply
25 | guide 12 has an arm 124 which is 1nserted in the ink
supply port 41 and whlch projects from the printer head
body 1. The bottom or inner wall surface 40a of the 1nk
tank body 40 has a raised or projecting portlon 44 in
which there are a.plurality.of'slots 45a, 45b, 45c which'
‘30 - communicate with the ink supply port 41. The slots 45a,
_45b, 45¢c are disposed'oppoSite to and communicate with
the ink supply grooves 12b provided in the arm 12d of
the ink supply guide 12. Although not shown, the slots
45a, 45b are jolned together to form a szngle slot Whlch

' Has Been Replaced
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.together with the slot 45c quides the ink into the ink

supply grooves 12b. The ink tank body 40 also has a
side wall 40c¢ hav1ng on its inner wall surface a '

'plurality of vertical rldges 47 which project therefrom

The ridges 47 have lower ends held agalnst the bottom

40a and upper ends kept out of contact with the tank 1lid

50. The ink tank body 40 further has a front partltlon
48 which is’ disposed behlnd the air hole 42 and 1n front

- of the lnk supply port 41, the front partition 48

10

15

having one end Jolned to the side wall 40c. The tank 11d _

fSO has on a lower or inner wall surface 50a thereof a
'plurality of longitudinal rldges 51 whlch progect from
. the surface S50a. : :

The space or bollow interior defined by the bottom

| 40a, the side wall 40c, the partztlon 48, and the 1lid 50
_of the tank body 50 accommodates therein the two porous

. members 61, 62 as double layers whlch are held in

20

contact with only the raised surface 44 of the bottom
'40a, the vertical ridges 47 of the side wall 40c, the
'partltlon 48, and the rldges 51 of the 1lid 50. Thus

there is a space SOb between the porous member 61 and .

the Lnner wall surface 50a of the tank 1id 50, and thls

space 50b communicates with the air hole 42. The porous

" members 61, 62 have different average hole sizes or

25

30

.diameters. The porous member 61, whlch has a larger
- average hole dlameter, 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 smalier average hole diameter than
that of the porous member 61, while the porous member
61, whlch is further from the ink supply port 41 has a

' greater average holé dlameter than that of the porous

member 62. _ _ o
_In the ink guide-assembly and the ink tank thus
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constructed the capzllary attractlon is successively -
greater along the ink path, that is, successxvely from "
the porous member 61 havzng 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 45c provided in the ralsed surface 44 of the

bottom or inner wall surface 40a of the ink tank body 40

and so to the,lnk gulde grooves 12b prov1ded_1n the ink

" supply guide arm 12d 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 guxde 12 and the wire. The

above capillary attraction setting can be achieved by

providing the following dimensxons

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 wzdth of each of the ink’ gulde slots 45a, 45b, 45c:
_ R 0.12 mm.
The width of the ink guide grooVes'lzb: 0.1 mm
The gaps between the ink'suoply guide '
] 12 and the wire guide 13: 0.1 mm
The gap between the surface deflnlng the o
wire gulde 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

The printer headfbooy 1 has a head frame 30
including side wallsaextending'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 o

holder suoport 31 has a holder support hole 32, a leaf

; spring 36 which is defined by two vertical recesses 33a,

is Sheet Has Been Replaced
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~ 33b in the holder support 31 and whlch has a holder
- attachment hole 34 and a gulde slot 35. A holder 70a '

has on each of its dpposite szdes a cylxndrlcal
=pro;ectlon 71a, which is rotatably mounted in a holder
support hole 32 in the head frame 30, and a
semispherical proJectlon 72a,'wh1ch is engageable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b
has a side ‘disposed closer to the respective holder -
support 31 and having a cyl-ndrlcal pro;ectzon 49
3engageable with a lower edge of the respectlve ‘guide
'slot 35. o : ' _
The. ink- tank 2 can be attached to the holder 70a'

and detached therefrom in the followzng manner.
~ The holder 70a is supported in the position shown

- in Figure 3, and the ink tank 2 is znserted into the

holder 70a in the dlrectlon of the ‘arrow C. At this

time, the lnk tank 2 zs 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 ln the dlrectlon of the arrow D to brlng the
'oro;ectlon 49 on each of the sides of the ink tank 2 into
contact with an edge of the respectlve 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 posxtloned correctly
above the arm 12d of the ink supply ‘guide 12 which
projects unwardly from the prlnter head body 1.

' Continued turning movement of the holder 702 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 70a

'_engages and spreads the leaf springs 36 apart from each |

_other The semispherical pro;ectlons 72a finally engage
~in the attachment holes 34 in the leaf sorlngs 36, '

THIS SHEGT -
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whereupon the leaf springs.36 return to the vertical
positions to retain the holder 70a securely 1n-position.
At this time, the ink guide slots 45a, 45b, 45¢ in the
bottom or inner wall surface 40a of the ink tank 2 are
s 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 o
‘which is the reverse of the attachment process described
10  above. o | | | |
_ 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).ro'transfer the ink
| to the print paper. When the wire is in a standby
15 = 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 pro;ected
20 ‘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 n°-A-97 009 and will therefore not be
described here in greater detail.
| 25 . Any excessive ink on the distal end surface 13c of
the wire guide 13 is drawn under capillary ‘attraction
into cross-sectionally V-shaoed collection grooves 13b
(Figure 4) provided in the Front and side surfaces of
the wire guide_13 and_is returned to the ink supply
30 guide 12 without smearing the print paper. The grooves
. 13b are thus provided in the distal end surface of the
~ wire guide 13 and conmunicate_witn the wire_guideohole _
~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
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the atmosphere _ _
The operatzon of the ink supply mechanlsm of the
inked wire dot matrix prlnter head referred to above

.w1ll now be described.

In order to obtaln a proner dot densxty, it is
necessary to apply an. approprlate ‘quantity of ink stably |
to the distal end of the.wlre_ 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 supplled from the lnk tank 2.

In the printer head constructlon descrlbed above,

the ink guide path from the ink tank 2 to a position in
the v1c1n1ty of the d1sta1 end of the wire, is composed

" of slots, grooves, and gaps. By'selecting suitable

dimensions of the widths of the slots,-grooves,_and
gaps, the amount of ink necessary for printing can be
guided to_the distal end of the wire under appropriate
capillary attraction without causing an overflow.

An appropriate quantity of ink can: be supplied
even when the ink supply from the ink suoply grooves 12b

1s reduced due to lncreased use of ink.

The d1menszons of the ink suooly grooves and gaps,
the hole diameters of ‘the porous members 61, 62 and the
w1dths 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 1nk path as. descrlbed below

The 1nk is consumed from the 1nk tank 2 as
prlntlng progresses, ink flows from the porous member 62
through the ink guide grooves 12b or through the lnk
guide grooves 12b and the slots 45a, 45b, 45c, into the

printer head body 1. Since ‘the ink moves transversely

across the porous member 62 at this tlme, ‘the dlstance
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that the 1nx moves through the porous member 62 is small
and no lnk 1nterruptlon occurs. When ink in the porous

member 62 is consumed, a pressure difference 1mmed1ate1y

occurs between the. ink in the porous member 61 and the
ink in the porous member 62 due to the difference '

. between thelr average hole diameters, and the same
- quantity of ink as is consumed is supplied from the
. porous member 61 to the porous member 62. No ink

interruption takes place at this time since the ink

- moves. transversely in ‘and across the porous member 61.
The amount of ink retalned in the porous member 62 thus
'remalns substantlally the same as ink whlch has been fed
‘out. Therefore, as the prznting operatlon 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 prlnter head body
operates to produce the same advantage. If the flow of

‘ink is 1nterrupted in the 1nk path by reason of

vibrations or the like, a mass of ink which has been so
1nterruoted is moved’ forward untll it is joined to a
preceding mass of ink 51nce the capillary attractlon is
greater in the ink path than in the ink tank. Since the

-caplllary 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 dlstal end of the wire, and hence

the dot density will not be rendered unstable even

momentarily, so that all lnk on the distal end of the
wire can be used up. o : -

In the ink tank construction descrlbed above, the
lnk-lmpregnated members 61, 62 are suoported 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 communlcates by way of the air hole
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- 42 with the amblent'arr Sane the ink is meregnated

under a low pressure, there is substantlally no air

'layer or pocket enclosed by the ink in the ink-

1mpregnated members 61 62. Therefore, any expan51on of

the air in the tank 2 caused by a temperature rlse ‘or by

a. reductlon in atmospheric pressure is released through
the air hole 42, so that the pressure in the tank 2 is
equallzed to atmospherlc pressure and does not force the"
ink out of the ink tank 2.

The ink tank 2 is therefore protected from an ink
outflow due to variations 1n temperature and atmospheric
pressure, and is capable of supplying ink stably

The ink tank 2 and the ink guide path for
supplylng ink to the wire. have drmenszons deoendent on
the accuracy of the shapes. of the components Since the

'-components can be easily formed with high dimensional

accuracy, as by moulding, the 1nk tank 2 and the ink .

guide path can be highly dlmen51onally accurate and ‘have

a stable ink suoply capability. The ink tank 2 and the
ink guide path can easily be assembled as they are

__comoosed of a small number of parts. They may be’

marntalned free from wear and deformation for a long

'perlod 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 gulde porous member 1l2"e which
serves as an extension of the ink-impregnated members in
the ink tank. The operation of the ink guide member 12"

is’ essentlally 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 1nventlon.
The parts of the ink tank of Figure 7 other than a

. porous member 60" are the same as those in the
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embodiment shown in Flgure 2. The porous member 60" has
dxfferent front and rear thxcknesses so that the thicker
front portion, which is disposed adJacent_to the ink
. SUPPiY port 41, is compressed by the tank lid 50 when
/5~ the porous member 60" is introduced into the tank body
40. Therefore, even if the porous member 60" has uniform
hole dlameters, ‘the front portion thereof which is
- adjacent to the ink supply port 41, has a smaller average -
 hole diameter, with the hole d;ameter becoming '
10 :progressively greater'towardhthe'rear portion, which is
remote from the ink supply port 41, at the time when the
: . .porous member 60" is placed in the ink tank body 40. The
A | ° porous member 60" is structurally equ;valent to a -
i? - plurallty of porous sheet layers of dlfferent average
15  hole diameters which are placed in the ink tank body 40"
- with the average hole ‘diameters becomxng progresszvely :
_greater from the front to rear oortlon of the member

60". Therefor e, the operatlon of the porous member 60"
_ is basically the same as that of the porous members 61,
20 _62 shown in Figure 2. | '

Although in the embodlment of :1gure 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
' prlntlng density through the ink guldlng process
25 descrlbed above. . ' |
o In the constructions described above, ink can- be
stably supplied through a simple constructlon from an
ink tank to the dlstal end of a wire, and ink is stably
_ ~ attached to the distal end of the wire for producing a o
30 _stable and proper ink dot density The ink will not'be_
- interrupted in the ink guide path and the risk of a
‘supply failure will be reduced The gquantity of lnk
'.'absorbed in the ink guide ‘path is smaller than would be
- the case with a known arrangement_ln which a porous

Pl i iy
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' Unwanted ink flow out of the ink tank is prevented, thus
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member is used to apply ink to the dzstal end of che
wire Therefore, any wasted ink wnich is not used for
printing is of a small quantlty, and hence substantially

‘all the Lnk in the ink t4ank can effectrvely be used for

‘printing.

If the ink tank runs short of ink, or 1f the znk

in the ink tank is rendered hlghly viscous by being
dried at a high temperature' or if the supply of ink

falls due to its. solldlflcatlon, a fresh cartridge ink

. tank can be mounted in place so that fresh ink can
'-_lmmedlately be Supplled to the distal end of the wire
for resuming the de51red prlntlng operation. ' -

In the prlnter head descrlbed above, no ink flow
occurs due to variations in temperature and atmospherlc
pressure and a stable ink dot density is available.

anidinQ 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
reolenlshment._ .

Sane the ink supply system of the invention is
s;mnle in construction," 1t takes up only a small space.
Where 2 multi-colour prlnter head employs 1nk supply
systems as_descrlbed above, the ink supply systems for
different ink colours'ean'be'spaced widely.so'that any
unwanted colour mixing can be avoided.
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"Accord:.ng to a further aspect the lnventn.on prov:.des a dot

; 20
|

matr:.x pr:.nter head compr:.s:.ng an ink’ supply tank prov:.ded'
‘with "an ink supply port, the J.nk supply tank - contalnlng ink
-'absorblng means from wh:.ch ink may pass to the .Lnk supply

5 port whereln the ink supply tank has an air hole therein
which communlcates with air in at least one space between the
ink absorblng means and a wall of the J.nk supply tank.

In the 'aforementioned dot matrix printer head the ink supply

110 tank may have at least one inner wall surface at least one

. pro;ectlng portion only of wh:.ch contacts the ink absorblng

~ means so that the remalnlng portlon of the 1nner wall surface

* is- spaced from the ink absorblng means. Alternatlvely, the

_ ink supply tank may have a plurallty of the saJ.d inner wall
15 surfaces eac_h ‘of which has a said projecting portJ.on.

'Further',, ‘the ink absorbing means may comprise first and
second porous members which are "in._con't'__a'ct with each other so

- that. ink may flow from one to the other. Preferably the ‘ink
20 supply port is arranged to receive ink from the ISecond_porou's
member, _the first porous member having pores therein whose
average diameter is greater than those of the second porons _

" member.

According to a further _,a's'pe'ct the “ink absorbing means may
comprise ‘a porous meir{ber ' whose pores are progressively:
reduced in size in a dlrectlon towards an ink supply port of
- the ink supply tank; preferably in the dot matrix printer
head the porous member is. compressed in the vac1n1ty of the
“said lnk supply port. - ' ' ' '

The ink absorbing means furt'her may have ‘been ‘impregnated
with ink at a pressure lower than atmoSpherJ.c pressure,
-preferably in the range 5- 10 mm Hg L '

According to a 'still furt'he'r"aspectj the aforementioned dot
matrix printer head may" compriSe -a’ printing wire, a .distal
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-end portlon of which is mounted in a wire gulde hole or hg;es
of a wire guide means, a portlon of the wire gulde means
N being arranged to recelve J.nk from the J.nk absorbing meen.s_
.and the wire guide means hav.mg ‘a caplllary ink Path.W_hJ'-C.h
'communlcates both with the Sald portion of the wire gulc.iel
- means. and with the d.\.stal end portlon of the prlntlng .w1re.
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- '1. ‘A dot matrix printer head_comprising an'ink'supply:tank'
| (2). provided with an ink_supply-port (41), the ink'supply
5 "tank (2) containing ink'absbrbing means (60",61, 62)'from
| whlch ink may pass to ‘the lnk supply port (41), the ink
supply tank (2) havxng an air hole (42) therein which

acommunlcates with. alr in at least one space (50b) between
~ the ink absorblng means (60", 61,62) and ‘a wall (S) of
. the ink supply tank (2), characterised in that the ink
absorblng means has pores. which are progressxvely reduced
in size ln_a dlrectlon towards an ink supply port (41) of

-the ink snpply tank (2").

{15 2. A dot matrix printer head as claimed in claim I
characterised in that the lnk supply tank (2) has at
least one lnner wall surface (40a 40c 50a) at least one
.prOJectlng portlon (44,47,51) ‘only of which contacts the
~ ink absorbing means (60",61,62) so that the remalnlng
'20 _ portlon of the lnner wall surface (40a,40c,50a) is spaced
| from the ink absorblng means (60" 61, 62) '

3. A dot matrix printer -ﬁéad 'as claimed 'in claim 1
characterised in that the ink supply tank (2) has 'a
plurality of the said inner wall surfaces (40a,40c,50a)
each of which has a sa;d_proyectlng portlon_(44,47;51).

4. A dot matrix printer head as claimed in any of claims 1-3
characterised in that the 'ink absorbing means comprises a
porous member (60™) whose pores are progressively reduced
in size in a- dlrectlon towards the lnk supply port (41)

_of_the ink supply tank (2").

5. A dot matrix-_printér 'nead as claimed in claim 4
'characterlsed in that';the“ porous ‘member  (60") is
compressed in the v1c1n1ty of the sald ‘ink supply port'

(41). [ 1S SHEET HAS BEEN
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