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The present |nvent|on relates to a dot. natrlx prlnter

and, although it is not so restrlcted it relates.nore particu
re dot matri x printer _ . S

10

15

20

30

‘
-

"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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d having wires supplied with ink at distal end faces and novabl e agai nst
heet of print paper for transferring ink to the sheet in the form of

s to record a character, a figure, a graphic inmage or the like on the
et. - An ink supply systemfor a wire dot.-matrix printer is known in
ch an ink ribbon is not used, but ink is supplied froman ink tank to
distal ‘ends of the wire and transferred fromthe wires directly to a

et of primegharismOag Eﬁonﬁ97mn0guhds,nB@M&MQﬁmf%#esﬁbﬁﬁ%haﬁhkggupply
temis disgl n%seeiné Ncbids ﬁécwé 8?2 ea@ _23 5&%@ B¥Pan NER® epusgpabl e

absorbing | froman in nechanlsn1hav %ééres
tacting t DR ml%ﬁﬁeheacthesmp@géeweﬁsér restihisisin iine Ifﬁé whose

zes or di anRyds YR ¥si Re@eS8AE Bof g?ggde'hhddaalsﬂﬂﬂtsdfaﬁ tde ink
orblng capablllty varies from porou nber, t 6 ,porous nenber, and both
5 obtain ‘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
_ mechan;sm lS not suztable ‘for use with a small prlnter

Y 0 : head. L ) . . _

o 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

f - . of supplylng a stable and approprlate quantlty of 1nk

15  from an ink tank thereof to the distal ends of a wire or
wires and is less subjected to the znfluence of

"_env1ronmental changes such as temperature varlatlons
than prior constructzons.

_ | In DE-A-2, 546 835 there is dlsclosed a wire dot

20 . 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
25 : whlch communicates both with the said portion of the

-* -1 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

-1 ~ ‘liquid ink which enters one end of the capillary ink |
‘{30  path, with the resu;t,that_ink flow is liable to vary or

. to be interrupted if the liquid ink contains_particles

of dust etc. which clog the capillary ink path. |

Furthermore, the wire guide'means is so constructed that

any air which has been drawn into the ink'by capillary
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exgessive and insufficient quantities of ink are liable to be supplied to
thp distal ends of the wires. The quantities of ink retained in the

Wi ihity of the distal ends of the wires giffer wdely, and the porous
er.is liable to vary in- di nensi ons .or to be ‘deformed due to coaction

-wifh the sides of the wires. Consequently, the ink densities of the - :
‘sof f or ned dotgqnqe|qm@gu|@mcane cﬁarersamopgiqrscpogegcaﬁashémqrm supply

mephanismin isey @lﬁa %u%‘f@?:’ fg@g@frénguaaekmagnghewqwael heends of
wi-fes by neans of he 1 nk
result that the air can expand under the low pressure
whlch is present and cause flow problems Addltlonally,
5 ~ no means are prov1ded for Dreventlng excessive ink

_accumulatlng on the dlstal end surface of the wire guzde

 means. | . |
In.EPeA—O 042.293 there is disclosed a wire dot
matrix printer ‘head comprzslng an ink supply means; a
10 Wwire 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
15' having a capillary ink path which communicates both wlth'
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 collectlonn
20 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 atmosohere _
25 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
"can be wastage of ink in the sa1d lnk supply means,.
30'.esoec1ally if air is trapped in the latter. o
| Accordlng, therefore, to the present 1nvent10n,
‘there is prov1ded a dot- matrix printer head comprising
_ "an ink suooly tank provrded with an ink sunply port, the
- 1nk supply tank ‘containing ink absorblng means from
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mechani sm of EP- A-97,009 has, however, the dlsadvantage t
struction of the connection betmeen the punp and a printer

hat the
head is

lex -and results in increased cost. It is necessary to provide a good
so'as to .obtain good punp performance, and -a |arge-torque drive .

rce i.s required for driving the punp. The ink supply’ mechani smi's .

ink supply nechanismis not suitable for use with a snal

ticularly conplex in the case of a nulti-colour printer head, and such

printer

It is therefore an object of the present-invention 'to provide.

: |gh quallty and hlghly reliable dot matri x

4

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 progressively reduced in size in a direction

. towards an ink supply port of the ink supply tank.

from the ink absorblng means.

.prOJectlng portion.
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_ Preferably, the pressure at which the ink is
1._. 1mpregnated is in the range of 5-10 mm Hg. '
- The head may comprise a. prlntlng wire a distal end

The ink supply tank may have at least one inner

, - wall surface at least one projecting portion only of

| P 10 ‘'which contacts the ink-absorbing means so that the
-remainihg portion of the inner wall surface is spaced

Preferably, the 1nk supply ‘tank has a plurallty of
the said inner wall surfaces each of which has a sazd

+ The porous member is preferably compressed in the
vicinity of the said ink supply port. o
Preferably, the 1nk absorblng means has been
_ 1mpregnated with ink at a pressure lower than -
20 atmospheric pressure._ '

port;on of which is mounted,;n_a_wlre guide hole or
25 holes of a wire guide means, a portipn of the wire guide




inter head of a sinple construction which is capable of supplying a
abl e and -appropriate quantity of ink froman ink tank thereof to the
stal -ends of awire or wires and is |egs subjected to the- influence of
vi ronnent al - changes such as tenperature variations than prlor
nstructions. _ I n° DE- A- 2,546, 835 there is disc|osed a mnre dot

trix printemnedasdbedny |2 Feh e |4 Fekive mkefgumdeheeam: havi ng -a

t whi ch t k, f t

o oot ol 2bRa AR Bt | i ad TS OgR A8 hRERE VBl 2 BT O N0

#ans, the mncepg&ﬂdemnamkspamhrupr:hanmmumycahksphonhmhn@h shemsdicht es
th-with t hegé?’tgopoﬁtf' %e%fé&e & %%?s r@@at S Ehd‘is@'a%t @ndend

rtion of th % W-re so as to supply atter
- A- 25 546, BBBOrheva@ thhepnﬂntﬁn@<wkﬁﬂajns liquid, |nk whi ch enters one

gd of the Cap'llarﬁhénﬁaid ink absorbzng means reduces the chance of
'part;cles ‘of dust being carrled_lnto the cap;llary ink
- path. Moreover, air which has been drawn into the ink by
. caolllary force can escape therefrom through ink

10 collection groove or grooves, ‘while the latter may serve
to prevent excessive ink building up on the dlstal end

oconvneno *

surface of the wire guide means. _
' The invention is illustrated, merely by way of
' : : example, in the accompanylng draw;ngs, in which:-
15 | Figure 1 is an exploded perspective view of a.
I prlnter head according to the present invention,
' :lgure 2 is an exploded persoectlve view, partly
‘cut away, of an ink tank and ink supply gulde forming
. - part of the printer head of Flgure 1;
20 Figure 3 is a 51de elevatlonal view 1llustrat1ng
' 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

25,  present lnventlon, : :
3 ) Figure 5 is an exploded persoectlve view of an lnk
_tank which may form part of a prlnter head of ‘the

present invention; :
_ Figure 6 is a perspectlve view, partly broken _
30 ‘away, of an ink tank not constltutlng prior art but

previously known to the appllcants, _
Flgure 7 is a schematic view to lllustrate the way

- in which air traoped in the 1nk tank of Figure 6 is
expanded and ' '
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pagh, with the result that ink flowis liable to vary or to be I'nterrupted
| f the liquid ink contains particles. of dust etc. which clog the capillary
path. Furthernore, the wre guide mean? i s so constructed t hat any air

ch has been drawn into the ink by . caplllary

Fn
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force cannot escapggapgrﬁfr%m pri ema ceq&tg‘p%g hae sgvgﬁaéofmnsurface

the W re gui de neans

printer to illustrate an arrangement of wzres thereof.
I"lgures 6 and 7 of the accompanying drawlngs
1llustrate an ink tank constructlon not constitutzng

prior art but prev;ously known to the -applicants comprzszng

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 pr;nter head body under annroprlate caplllary
'attractlon by the 1nk-1mpregnated member 160. The member 160
‘can be impregnated wlth a large quantlty of ink while

preventing unwanted ink outflow from an air hole 142 in

._theetank 140 and from an ink supply port 141.

When ink is supplied from the ink tank 140 of such

a constructibn, the ink in the ink tank 140 which is

remote from the ink supply port is moved toward the 1nk

" supply port 141 under a pressure difference whlch is
’developed between the ink clqse 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 lnterrunted
ink paths_preVent'smooth ink flow. 1If the ink flow is
prevented before a pr essure differenCe 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
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 temnerature rises or the o

e

atmospherlc pressure is lowered in such c1rcumstances,

THIS SHEET HAS. BEFN
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It that the air can expand under the |ow pressure which is present and

g§e flow problems. Additionally, no-neans are provided for preventing :
ssive i nk accunul ating on the di stal %end surface of the wre guide

S. - In EP-A-0,042,293 there is disclosed a mnre dot matrix prlnter

s oL R agUe kRS U U AR ETPS TN pRanBer 0

to re
end surgagé 144dis prpanfed andeis dkﬁﬂhazsﬂﬁrn#tl@ﬁ tiewhith is
ted in a W%Bellmzh&s\/\hfﬁlGHtgﬁ Hﬁaa\%ﬁ 2 Sathdder 1YERS. afp wire
| th the -

i1 lary ink ch communi cat es

epgf ? f‘&“?ﬁ#?a@r%f‘&a; %namaaeqaeéeéf inke wWherepas db RREFRL okt wf h

di stalg enwmlew?ftfﬁﬁp@al Qirnﬂs%k?aﬁae@s also ﬁﬂﬁma/télclﬂkb% GHd1e

er, the >4 d ows r‘é‘“@n&é‘tﬁé‘ eg\n ‘f:geasur..e:%%tnd?.rneg '1?5: co peon on

| arrlval of such an air pocket 144 at the 1nk supply port
142, the resultlng undesrred 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

10

printer. Movement is effected of the head of such a
'brinter or of a sheet of print paper or both, a wire
: corresponding to a desired one of the colours being
_directed.aéainst the print paper at a prescribed
position thereon to form an ink dot Desired'characters.
and flgures can thus be produced by repeating the above
20 cycle. In such.a colour image prxnter using 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

15

25 the print paper may be fed. along by line pitches to
record images. _ R
. The construction of a multi—colour printer is
~ schematically shown'in'Fignre'sg A printer head 70 is
' movable back and forth in the directions of ‘an arrow X,
30 2and 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 prlnter head 70 extends along a stralght llne
inclined at an angle 8§ w;th respect to the scanning
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ve situated in the distal end surface of the wire guide nmeans into

ch ink col lection groove any excessive ink on the distal end surface of
-thqd wire guide nmeans is drawn under capilBary attraction, the or each ink
colfl ection groove bei ng open to the atnosphere. . l.n this construction

Joucrs e cal e havke! BRal o Snur 19 et LN (orceeg gophLl ary
tal end surdirectiom !hetresp&tchhat Lhe&a @anﬂzﬂkmw&aqb omagektaﬁ t he
ZglgroPﬁg?ufﬁggjge ?ﬁé p?gsghFc%néﬁkt %ﬁ%%pﬁgégniﬁéﬁégl%gd a dot
mafri x pr|ntedQﬂﬁﬂﬁixmmrthengoamtnohssmppl93Laﬁm @ns/ited with an ink
Ply gort, thesddbe SvoRyy £8"Ke£Q0E AL01BArL 2aBRS Yl AW AP ¥ ed 'APOm
o _undesired colour mixing. Since a dot of one colour is’
put on top of a dot of another colour for mixed colour
.formation,'nultifcolonr'image.printers are generally
| ~ liable to suffer from unwanted colour mixing because the
10 ink'of the former colour is applied to the wire '
'carryzng the ink of the latter colour. In the printer”
' construction of Figure 8, yellow ink, whlch is the ink
N most affected in colour by inks of the other colours, is
, ' first appiied to the print paper so as to prevent the
' 15  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 1nks of the other

‘colours.
o The present 1nventlon is concerned prlmarlly w1th
'zol' a pr*nter head, and no further detalled description of
the overall prlnter constructlon will therefore be
.glven ’ -

Figure 1 is an exploded oerspective view of a
printer head accordlng to the present invention.

25 An ink tank 2 is detachably mounted by a holder on
' 6 _ top of a printer head body 1. The ink tank 2 is of a |
' double construction composed of an ink tank 2b for -

: contaznzng a black ink and an ink tank 2a whlch is divided
into three sections for coloured 1nks ‘The 1nks are
30 impregnated in lnk-lmoregnated members 61, 62 (Figure 2)
| -i“or member 60" (Flgure 5) of a porous material contalned
in the ink tank 2. o o
For each ink, the prlnter head body 1 has in its
-_front portion an_znk_supply guide 12 (Flgure 2) having

This Sheet Has Been Replaced -
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-19¢ - 4 @hi ch |nk may pass to the ink
. sugply port, the ink supply tank haV|ng an air. hole therein which :

ink guide grooves 12b with ends leading to the |
-rESPeCtive ink-lmpregnated member 61, 62 and a ere
guide 13 (Figure 4) having a wire guide 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 lts 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

v

the four colours.
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 -
of the wire. S ' '
: 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

This Sheet Has Been

H"IIII i Iﬂl




nicates with air in at Jeast'one'space bet ween the ink absorbing'neans
the ink supply tank, characterised-in that the ink- absorblng

wal | of

has pores- which are progre55|vely reduced in size in a direction
rds an ink supply port of the ink supp g tank. The ink supply

may have

i ning port

ly port.
ink at a’
5

10

15

at' | east oneinner wall surface at |east. one projecting

i-on only.of which contacts the i nk absorbi ng neans so that the -

Iaw*dwgﬂthlz t§§ﬂf658t'§néaaqed fremiiie g&hde 13

bi arcr! L 15 K |
o 0 ot BAS R EFORRRY. eadh 1ad iereRB b b caR LB BPECELRS AN BRove
por ous memg_qr'al S mh@f:@’ alal b,g_cimg' el |

FhesBErep
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

dlstal end portion of the wire under capillary

: attractlon

The 1nk tank 2 w111 ‘now be descrlbed ln deta;l

wzth reference to Figure 2.
The ink tank 2, or each rnk tank Za, 2b, compr;ses

‘an ink tank body 40 two stacked ink-impregnated members

61, 62 of a porous material which are disposed in the

' space. in the 1nk tank body 40 so as to £fill the latter,. .

and a 1id 50. The ink-lmpregnated members 61, 62 are

' 1mpregnated with ink at a pressure helow atmospherac

.20

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 prov;ded with a front ink suooly

. port 41 and a front wall 40b having an air hole 42

25

30

defzned in a stepped oortron thereof. The ink supply

| guide 12 has an arm 124 which is 1nserted in the ink

supply port 41 and whrch projects from the printer head
body 1. The bottom or inner wall surface 40a of the 1nk
tank hody 40 has a raised or projecting portlon 44 in
which there are a plurality of slots 45a, 45b, 45c which

' communicate with the ink supply port 41. The slots 45a,

45b 45¢c are dlsposed opposite to and communicate with

the ink suooly grooves 12b provrded in the arm 124 of
the ink supply guide 12. Although not shown, the slots

45a, 45b are jolned together to form a srngle slot Whlch

et Has Been Replaced
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at mgspheri c pressure. Preferably, the pressure at which the ink is
‘inpfegnated is in the range of 5-10 nm Hg. The head may canprise.a
prifgting wire a distal end portion of which_is nmounted in a wire gui de hoIe

or Boles of a wire QU|de nmeans, a portlon 3t the W re guide
5 S o
.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 having on its inner wall surface a - '
_'plurality of vertical rldges 47 Whlch project therefrom
5 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 having one end Jolned to the side wall 40c. The tank 11d _'
50 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

15 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

contact with only the raised surface 44 of the bottom
'40a, the vertical ridges 47 of the side wall 40c, the

20 ‘partition 48, and the ridges 51 of the 1id 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 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 smaller average hole diameter than

30 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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> being arranged to receive ink fromthe ink absorbing neans, and the
¥ gui de neans having a capillary ink path which communicates both with
sai.d portion of the wire guide nmeans-aod with the distal end portion
he printing wre. -The said ink: gﬁsorblng means reduces the -

ce of - ‘particles of -dust being carried into the capillary ink path,-

over, air %hsbrﬁééehee%h%f %ipié’z{rh&twhcéxonc%l 's'u%rdés‘ﬁxﬁeelfan

escppe therefromthroug : .ONn” groove or grooves, while

er may sergéeaFSpré9éﬁt t&&e@ﬁtvmathk Bhakdifg SHCESSEHY b %t °“bn~d |

sur l?cebof thewergosuuﬁemm'& 61 havuTeethawatgen a¥veirlages ticlieed,
nergly by wa

re 1 |s'a é%%ggﬁEdQBergeggﬁvgﬁg3@3ﬁ9¥Ingnggﬁﬁggsﬁgégsﬁpégfﬁing to

presept Inae@fage 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 provided in the ink
" supply guide arm 12d and hence to gaps between the ink
10 - 'supply gu;de 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

15 | 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:
.20 o ' S 0.12 mm.
| The width of the ink quide groeVes'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
25 . 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 nrlnter head body 1 has a head frame 30
30 including side walls extending from upper and back
-_portzons of the printer head body 1 and serving as a
holder support 31. Each of the side walls of the o
holder sunport 31 has a holder support hole 32, a leaf
; spring 36 which is defined by two vertical recesses 33a,
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_ ure 2 is an expl oded perspective view, partly cut amay, of an ink tank
‘afgd ink supply guide formng part of the printer head of Figure 1;

F@ogure 3 is a side el evational V|em/|IIustfaI|ng ‘the manner in which an

igk tank i's nounted in place in.a  head body of the printer head of Figure

- Figure 4 is an expl oded perspective view of an ink guide which

expl oded - perggect|ve Vi ewW 0

ma 0 :
pki nter head oRttpehm P§§eﬁplﬁn@ént@m¢ a gui %ﬂ%ﬂ?% 3t Aghggééﬁez |ve
- vifew, partly brgkeBnawavh off q@sl@%ﬁayﬂtéuszdémsaltplrn@rpcabr art but

PAUstra < hepRayerkiam dhaa Pichics TaratRb Rmodaked fﬁ[‘%ﬁ*ﬁélébgw -
'5 . 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 -
. supoort 31 and having a cyl-ndrlcal pro;ectzon 49
io -engageable with a lower edge of the respect;ve ‘guide
'slot 35. o : ' N
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
lili 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 ink'tank 2 zs not required to be accurately
positioned ih the holder 70a and hence can easily be -
inserted into the holder 70a. Then, the holder 70-a is
20  turned in'the direction of the arrow D to bring the |
'oro;ectlon 49 on each of the sides of the ink'tank'z into
contact with an edge of the respectlve guide slot 35 in ‘the
head frame 30, whereupon the ink tank 2 is pos;tloned_
with respect to the head frame 30. - |
25 | The ink supply port 41 is now posltloned 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_thel
: arm 12d to engage in the ink support port 41 and be
30  inserted into the ink tank 2. The semispherical
' .projection 72a on each side of. the tank holder 70a |
i_engages and spreads the leaf springs 36 apart from each |
other The semispherical pro;ectlons 72a finally engage
_-ln the attachment holes 34 in the leaf sorlhgs 36, |
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anded; and ' Figure 8 is a schematic view of a
'fen-colum printer to illustrate an arrangenent of wires thereof.
ures 6 and 7 of the acconpanying dramng s illustrate an ink tank =
nstructi on not constituting prlor art but preV|oust known to the _

pllcants conpr|5|ng _ _
whereupon the leaf springs 36 retu'n to the vertical -

positions to retain the holder 70a securely in 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).to'transfer the ink

| to the print paper. When the wire is in a standby

15 ‘position, theldistal 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

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-sheoed 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_with 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

This Sheet Hag R THIS SHEET HAS BEEN

uu/l/um/u//mﬁﬁr" e




i nk-i nmpregnated nmenber 160, e.g. of a porous material, which-fills a
fnk 140. The ink tank construction of Figur 6 and 7 is of a sinple. shape
d can supply a suitable anou of ink to a prlnter head body under -
propriate capillary attraction by the i nk? | npr egnat ed nenber 160. The .
nmber 1 can be inpregnated with a large quantlty of ink while preventing’

wanted ink o I air hole 142 in the tank 140 and from an ink
pply port 14%%E mebgﬁ@fygnk is supplied fromthe. ink_tank 140 of such a

nstruction, the i nhen aperation otk the ik cSUPRLY cREER2RE B PRethAK -
pply port isipRead.iewarghd f&ﬁdeﬂ'& Wﬁeﬁ%éaé%ﬂéﬂﬁédat@réﬁéidée

fference which_is developed t wee I nk close 'to the ink supply port
1 and the i nKiténBPY B%e bed .capillary attraction of the
k-i nprsegnat ed nenbeg bfi@érn tt&@aeaqlmlg )pﬁné:h&id:ﬁlkdém@bty, pbetigddl is

CETar Y9e hRgelbaSy LY P Uit O EEED b8 B Uty

to the distal end of the. wire. Therefore, the wire gulde
hole 13a should have a proper d;mens;on in the v1c1n1ty
| -of the distal end of the wire and a proper amount of
10 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 dlstal end of the wire, is composed
15 f of slots, grooves, and gaps By'seleeting suitable '
dimensions of the widths of the slots, . grooves, and
gaps, the amount of ink necessary for orlntlng can be
guided to the distal end of the wire under appropriate
capillary'attraction without causing an overflow.
20 An appropriate quantity of ink can: be supplied
~ even when the ink supply from the ink suoply grooves 12b
| is reduced due to increased use of ink. '
The d1menszons.o£ the ink supply grooves and gaps,
S the hole_diameters-of‘the porous members 61, 62 and the
25 widths of the slots 45a, 45b, 45c are selected so that
the caolllary attraction is. progressively greater along
- the ink path. Therefore, ink Wlll not be. 1nterruoted in
the ink path as described below ' :
. The 1nk is consumed from ‘the ink tank 2 as
30 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

| ——____;__;_________ﬁ 2
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ntity of inpregnated ink is reduced, ink-inpregnated nenbers are
nerally subjected to an.increased resistance to ink flow and to the fact
at interrupted ink paths prevent smoothgnk flow. [If the ink flowis
evented before a pressure differeéence is produced hlgh enough to nove the

i@k in the ink tank 140, then the ink renote fromthe ink supply port 141

mai.ns in poahatomh&ndnunwaﬁésrﬁﬁﬂddgmmpmm posbus t memkegy gl ysddmdilon.

shown schenat,i |n Figure 7, the t 49nkr eguenkl o&@@spockets
| ayers of &F F ﬁ? é &WP ﬁﬁﬂn??#é?%ngﬁﬁﬁé ?gnperaturebrlses or. the

nDspherlc pmemberesas1bowonsmmedﬁnﬁﬁpresswﬁgtghgggrence immediately
_ ~ occurs between the. ink in the porous member 61 and the
5 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
10 . 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,
‘.p - the ink in the porous member 61 is first used up, and
IR BT 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
20 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
25 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.clstal end of the-

wire can be used up _ _
30 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 communicates by way of the a}r ho;e
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an air

15

20

30

anded and is discharged oyt of the air .
i t hout appl yi ng any pressure to the ixpregnated ink, ‘whereas a pocket
of conpletely trapped air is expanded as indicated by the .arrows B
thus noves the surrounding ink. Upon arrival of such .an. ai r pocket 144
the ink’ supﬁlyxphr&h&bﬁhbiénxraxnutliprmd@%¢réﬁ i AR SBPFEGR

sheet of ppLAEPEAP ‘}g,t s R %gﬁﬁ{ e ks i SkpSOQht2alegNnoakliaw i nk to

dits way Irnto the ani.sm th athesulklng nalfunctlon L

the | atterlayer or pocket enclosed by the ink 1n
| 1mpregnated members 61 62. Therefore, any expan51on of

| ayer 143 conmuni cati ng directly with the air hole 142 is
hol e 142 as indicated by arrows

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 denendent 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 sunply capability. The ink tank 2 and the
ink guide path can easily be assembled as they are

__comnosed 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. _

Flgure 5 is an exploded perspective view of an
ink tank 2" which may be used’ in the present 1nvent19n.
The parts of the ink tank of Figure 7 other than a

. porous member 60" are the same as those in the

This Sheet Has Been Replaced .
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ne enbodi nent of the present invention, a printer head is adapted for
ina multi-colour printer. Myvenent is effected of the head of such a -
iter or of a sheet of print paper or -both awire corresponding to a
red one of the colours being directed alnst the print paper at a
cribed position thereon to forn1an ink dot. Desired characters and

ures can | husnibud pnede ool (EPBILLIN 10 THIO KRN Sherle £160" angg! our

ars et of print paper

ge printer |nks fer
dg#&% %l a9d arerrntBickagsses Suithak it lohhekero

Her material)

“direction cﬁrdraect:o:ftiche Wl‘xﬂéhpﬁﬁeﬁlsgoEEH%a jaeendoted itife Itihhlenet .
ches o]

o ot Ok Sugty T PeRSL TR Re B thé{‘gap*p R
emat |5cal ly sihewmpdrous gentbdr 60V Pis niﬁtrb&ﬁdeaolh&o 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 diameter becoming' '
10 progressively greater toward the rear portion, which is
_ remote from the ink supply port 41, at the time when the
1 porous member 60" is placed in the ink tank body 40:. The
'i?. . porous member 60" is structurally equ;valent to a -
_'__ 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 constructlons descrlbed above, ink can be
stably supplied through a simple constructron 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 -
._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.zn which a porous
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abl e back and forth in the directions of an arrow X, and a sheet of
nt paper (or other material) 71 is fed along successively at a one |ine"
ch in the direction of an arrow Y. An afgay of wire positions 72, 73, -
75 on the printer head 70 extends along a stralght l'i ne |ncI|ned at an
le:[err] with respect to the scanning o
member is used to apply ink to the dzstal end of the
wire Therefore, any wasted ink which is not used for
printing is of a small quantlty, and hence substantially

‘all the 1nk in the ink t4ank can effectrvely be used for

s printing.

| - If the ink tank runs short of ink, or 1f the ink
in the ink tank is rendered hlgnly 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

'-_1mmed1ately be Supplled to the distal end of the wire

for resuming the de51red prlntlng operation. ' -

) , In the prlnter head described above, no ink flow

'!’ occurs due to variations in temperature and atmospherzc

| . pressure and a stable ink dot density is available.

' Unwanted'ink £low out of the ink tank is prevented, thus
aniainQ 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. - .

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’;an'be'spaced widely.so'that any
unwanted colour mixing can be avoided.

' 10

15

20

25
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ections X, tThe Wi re positions being spaced in the directfon Y at a pitch
L sin [ err imis MRbdmvedepkepdBoent a- i nk, cyan-ink, and bl ack-ink wires

t shown) ar e p05|t|ons 72, 73, 74 and 75, respectively,
effect colo ﬂ free fr3n1unde3|red col our m xing. Since a
of one col of a dot of anot'her col our for m xed colour

mation; nulti-col our |nage prlnters are generally liable to suffer from.

ft edA@@(l,paineﬂ Xigda beg aehrt hf a#? toftr{é;ulﬁ%ne&oﬁolpﬁanéeépa' g to

wire carrying the. |nk of r. I'n the printer construction
Fi gurBaBriyePrdRtedk, haafdcisamprimingk agpsinlaf F8PPAY | haskl @Fowidgchks

the ofber “gal quis, sm;sﬁaiyrsbr%pplﬁr@ iRkt Be @rllynttmpe&oﬁeaamhg By ent

i nks_of the other gurs fromb elng éﬁﬁ}led to theﬁ%l thé wire -

Tyi nga%%r%wowsarﬂé RO S ngPthdd xPERE of°t eyewbw%\mewth
5l nNkspoft t khedtdier. the ink supply tank has an air hole therein
which communlcates with air in at least one space between the

& — a

ink absorblng means and a wall of the lnk supply tank.

In the 'aforementioned dot 'matri'x printer head the ink supply

110 tank may have at least one inner wall surface at least one
pro;ectlng portion only of Wthh 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 plu:ality of the said inner wall
15 surfaces each of which has a said projecting portion.

'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 ISec'ond_porou's
member, _the first porous membef having pores_ therein whose
average diametei' is greater than those of the second porous _

" member.-

According to a further _,e's'p'e'ct the “ink absorbing means may
comprise ‘a porous meﬁ{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 absofbing 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 furthe'r"aspectj the aforementioned dot
matrix printer head may" compri_'se a- printi_ng wire, a .distal
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ours. The present invention.is concerned primarily with a prlnter
d, and no further detailed description of the overall printer-

nstruction will therefore be given. Figure 1 is an expl oded
rspective view of a printer head according to the present invention.

ink tank 2 is detachably nounted bys g -hol der on top of a printer head:
dy 1. The ink tank 2 is of a double-construction conposed of an ink tank
for containing a black ink and an ink tank 2a which i's divided into -
rkee sefid Cﬂtﬁﬁjﬁﬁnnbc&f W%Eéh%ggsmoEHEednKﬁ arevun’q)rgignm elole or holes

I mp nat ed nenbers 61 Fi gur e or [ Fi 5
rous r%f?ef“l éﬁ’-%nﬂ&ﬁﬁ@d ‘Fﬁa‘[‘ﬁe |ankp‘?5ﬁ%<° ATPHQ% ré {e %\ﬁgks

For

_-c—'f-*mcr:p-on:r,.

havi n%d the wire guide means hav.mg ‘a caplllary ink path wh:.ch
5 'communlcates both with the sald portion of the wire’ gulde
- means. and with the d.\.stal end portlon of the prlntlng wire.

This Sheet Has Been R
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ui de grooves 12b with ends |eading to the respective ink-inpregnated .
. r 61, 62 and a wire guide 13 (Figure 4) having a wire QU|de hol e 13a t}
. ui ding the tlp or. distal end portlon of a respectlve )

This Sheet Has Been Replaced _

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

ncommunlcates 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 -Héad 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_projecfing portion_(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 Yy
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ting wre (not shown) therein. . 'There are thus as shown in Figure _;:
ur ink tanks and associated wires etc, but in order to sinmplify the ¢
ription below, reference will normally be nmade only to a single ink 4
and FTS‘&SSﬁ&#&Ped—MLLe_etC .. The ink supply guide 12 and the '

b guide g & i, forman ink path #28om the .ink tank 2 to the distal
® portion m mf R printer head shown in Figures-1 and 2 is
r

Pt ed for Iour prlnter plotter or in a four-colour i mage
it er, and enpl oyedABSEBAED vely corresponding to the four
urs. In a standby posi tion, the distal end portion of the wire is
#ted rearwardly of ‘a distal end-surface 13c of the wire guide 13, and
thefl ength of the wire is selected such that an-ink neniscus formed in a-
fropt porai dotofmatthmm peigtdete e d3mpehsess dmerdkstsaip;ﬂqd tank (2)

5 provided with an ink supply_port (41), the ink supply tank
(2) containing ink absorbing means (60",61, 62)'from'whiCh ink
may pass to the ink suppiy'port (41). The ink supply tank
(2) has an air hold (42) therein which communrcates wrth air

i in at least one space (50b) between the ink absorbing means

110 (60",61 62) and a wall (5) of the ink supply tank (2). The

i ink absorblng means has pores whlch are progressively reduced

in size in a dlrectron towards an lnk supply port (41) of the

* ink supply tank (2").
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WDMECOIPO;atA@W nk QUIde assenbly, whi ch conprises an ink supply o
hbplam§QHﬁﬁvmre uide 13, wll

be described in greater detail wth (E
@ﬁ@0487 -3 The ink suiply guide 12" has a central hole '
& Jl the distal end portid the wire. The ink supply guide
also has an axial ink guide groove 12"b | eadi ng to the ink- | npregnated .
er 62. The ink QUIde groove. 12"b has a width and a depth sel ected such
ink will be stably supplied fromthe ink tank 2 as described |ater  on.

ink supply guide 12" has on a front surface 12"e thereof -a- circul ar
Tove 12"a mhlch comruni cates with the ink QU|de groove 12" b

This Sheet Has Been Rep laced

|II|I IIII“ |I || |Ill | | THIS SHEET HAS BEEN {

REPLACED




5og gmlbanebnportlon (not shomn) The wire guide 13 has a proxi mal end
;aneobfpsacedznmsbbe3C|rcular groove 12"a. There'is only a smal | gap
Trqa ERh85%-ER-and the peripheral.

surface defining the wire guide hole = -
n the wire guide 13. The ink is guided fromthe ink tank 2 through- the

gui de groove 12"b in the ink supply QUIde 12" .and t-hrough the wire -
e 13 to the di stal end portlon of the wire under capillary attractlon
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The i34 PP&E ;ZtTPPF“ndW be described in detail with reference to Figure 2
The i1 a§§ gf?EP §©g§7 - tank 2a, 2b, conprises an ink tank body 40,

st ack '§§BBBQ Egdn ers 61, 62 of  a porous ‘material which are.

di spoged in the space in the .ink tank body 40 so as to fill the latter, and

a |1d§50. The ink-inpregnated nenbérs 61, 62 are inpregnated with ink at a
pressyre bel ow at nospheric pressure ranging from5 to-10 nmHg, so that air
‘remai §ing in the porous ink- |npregnated ers will be reduced as nuch as
possi Bl-e to increase the anount of inpr ed ink. -:The ink tank body. 40
has -ajbottom or .inner wall surface- 40a provided with a front ink supply -
port $1 and a front wall 40b having an air hole 42 defined in a st epped"
portipn thereof. The ink supply guide 12 has an arn112d which is inserted
int i nk supply port 41 and which projects. fromthe- prlntgz?head

'Fhls Sheet Has Been Replac
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' 45a‘siﬁﬂ?l

45b,fﬂ§% are di

"not .{shown,

surface 40a of the ink tank body 40 has a

ortion 44 in which there are a plurality of slots
cate with t nk supply port 41, The slots 45a,
‘fg nicate with the ink supply

p
§Eed opposite to and

ves 12b prOV|ded in the arm 12d of the ink supply guide 12,

Al t hough-

‘the slots 45a, 45b are joined together to forma S|ngle sl ot

12
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gpheppmuthttba sl ot 45c gui des the ink into the i nk supply grooves 12b.
siBkalanif BBAP020187Se3has a side wall wﬁfﬁhaV|ng on its inner wall
ftace aspburaPrTy of vertical ridges 47 Ich project therefrom The.
ges 47 have | ower ends hel g sl the bottom 40a and upper ends kept
of contact W th the tap 1d.50. The{ink-tank body gyrt has a-

n

. n front of -
a |ng one d jOIned to the
ner .wall surface 50a '
] | sdi nal - rldges 51 -whi ch™pyoj ect fromthe
s%rface 50a. The space™ WQl | ow i nterior defined t he bottom
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_greater average hole dianeter than that of the porous nenber 62. _ I n
the ink guide assenbly and the ink tank thus .
012 constructed, the capillary attraction is successively _greater along
the ink path, that is, successively from REPLACEMENT SHEET
N :
19 NOV 1996

“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 Xknown 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 membe* The porous member contains
fine holes whose sizes or diameters vary in a certain
range, with the result that the ink absorbing capability
varies from porous member to porous member, and both
excessive and insufficient quantities of ink are liable
to be supplied to the distal ends of the wires. The
guantities of ink retained in the vicinity of the distal
ends of the wires differ widely, and the porous member
is liable to vary in dimensions or to be deformed due to
coaction with the sides of the wires. Consédhéntly, +the
ink densities of the sé-formed dots a*e 1rregu1ar

EP-A-97,009 discioses ‘anSthér ‘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




t he porous nenber 61 having the | arger average hole dianet r
menber 62 having the smaller average hole dianeter and thercgkﬁékﬁﬁgﬂﬁﬁﬁﬂiT
gui de slots 45a, 45b, 45c provided in the raised surface 44 qf the bottom
or inner wall surface 40a of the ink tank body 40 and so tdq tlhe1RnKOYUuReE
grooves 12b provided in the ink supply guide arm 12d and hgnde to gaps
between the ink supply guide 12 and the wixe guide 13, andi{fimarty to the
gap between the ink supply guide 12 and the wire and the gdp between the

— O

wire guide 12 and the wire. The above capillary attraction setting can be
achi eved by proechidngsmheoff BPFawidlg 00iSmbasi omowever, Thike agbsageansage

o 3" 1 e B e hiop of e sopesiion Rervesn che pusp

0.3 mMm Traendmeimrbnteﬁchegd ike conplexi e@dmr@ssah% insincgeased
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. ) _

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

In DE-A-2,546,835, however, the ink tank contains

. liquid ink which enters one end of the capillary ink
path, with the.result that 1nk flow is llable to vary or
to be 1nterrupted if the liquid ink" contalns Dartlcles
of dust etc. whzch 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



0.12 nn1' The width of the ink guide grooves 12b: 0 %1 ﬂ EET
gaps between the ink supply guide 12 and thlgﬂkEQ!ﬂﬁng__

13: 0.1 mm The gap between the surface defining the
wire guide hole 13a and the wire: 0.01 mMm A constrcti dr? NQV 1996
renovably attaching the ink tank 2'will be described with reference to
Figures 1 and 3. The printer head body 1 has a head frigng 30

i ncluding side walls extending fromupper and back portions the printer

head body 1 and feece cgnasta dsdapy shepettoflpribachoofraawhigigiechml | s of
the hol der suppgrte3} Qﬁﬁ guty}la% % Ortqf?éegﬁzdeamleg?xf SRS dW ..?}pe\/\hl ch

is defined by two vertical "recess
result that the a;r can exaand under the low pressure

which is present and cause flow problems. Additionally,
no means are provided for preventing excessive ink
accumulating on the distal end surface of the wire guide
means. S |
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
5 : . baving a capillary ink path which communicates both with
the said portion and the distal end surface of thé.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 aany
excessive ink on the dzstaT end surface of the wire
ide means is drawn under cap11lary attraction, the or
each ink collection groove being open to the atmosphere.
In this construction, however, there is no provision for
ensuring that the force of capillary attraction
increases in the direction from the ink supply means to
the said distal end surface with the result that there
can be wastage of ink in the said ink supply means,
- especially if air is trapped in the latter. |
According, therefore, to the present invention,
there is provided 2 dot matrix printer head comprising
an ink supply tank providéd with an ink supply port, the:
" ink supply tank containing ink absorbing means from



13 33b in the hol der support 31 and which has a holder attachnment hole

34, and a guide slot 35. A holder 70a has on each of its o

cylindrical projection 7la, which is rotatably nmounted in
support hole 32 in the head frame 30, and a semispherical

which is engageable in a holder attachnent hole 34. Each o

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

D ACENENT SHEET
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J ection 72a,

her 9 MoV g

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,
characterised in that the ink absorbing means has pores
which are progressively 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
remaining portion of the inner wall surface is spaced

from the ink absorbing means.

Preferably, the ink supply tank has a plurality of
the said inner wall surfaces each of which has a said

projecting portion.

The porous member is preferably compressed in the

vicinity of the said ink supply port. -

Preferably, the ink absorbing means has been
impregnated with ink at a pressure lower than

-atmospheric pressure.

Preferably, the pressure at which the ink is

impregnated is in the range of 5-10 mm Hg.

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




support 31 and having a cylindrical projection 49 engageabl}
edge of the respecti-ve guide slot 35. The ink tank 2
to the hol der 70a and detached therefromin the follow ng mdnrer. The
hol der 70a is supported in the position shown in Figure 3, dnd t A& NGY 086K
2is inserted into the holder 70a in the direction of the ajrqw C. At this

time, the ink tank 2 is not required to be&Fccurater posi tijoned i n the

hol der 70a and hence can easily be inserted into the hol der ZQa...Then _the

hol der 70-a is turned in the direction of the arrow D to bring the

proj ection 49 q&hsﬁghbeinerz d@r??ﬂ?ﬁggf:g gnﬁ %f&ﬁ%ﬁenmﬁt with an

edge of the respectlve gulfde mhereupon t he
ink tank 2 is RRIITRIRE mFﬁﬁsneépéth?oNﬁﬁ@ Qrﬂﬂﬁﬂ%ohav g aThe ink

supply port 41 dfpiDVaPPSihkopBERCRRLCR! bbmmunicates 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
capillary force can escapé 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 to the present invention,

Figure 2 is an exploded perspective view, partly
cut away, of an ink tank and ink supply guide forming
part of 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 exnloded perspective view of an ink
tank which may form part of a printer head of the
present invention; -

Figure 6 is a nerspectlve 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 trapped in the ink tank of Figure 6 is
expanded; and



above the arm 12d of the ink supply guide 12 which projects YpREPIAGEMENDNSHEET
the printer head body 1. Continued turning novenent of the h¢l ger—76=a
causes the arm 12d to engage in the ink support port 41 and be inisrggv
into the ink tank 2. The sem spherical projection 72a on each $id -cﬁ 296
tank hol der 70a engages and spreads the |l eaf springs 36 apar rom each

ot her. The senispherical projections 72a finflly engage in the attachnent

holes 34 in the. | eaf springs 36,
Figure 8 is a schematic view of a seven-coluan
rinter to illustrate an arrangement of wires thereof.
Figures 6 and 7 of the accompanying drawings
illustrate an ink tank construction not constituting
prior art but previously known to the applicants comprising
an ink-impregnated member 160, e.g. of a porous material,
‘which £ills a tank 140. The ink tank construction of Figur
6 and 7 is of a simple shape and can supply a suitable amou
of ink to a printer head body under appropriate capillary
attraction by the ink-impregnated member 160. The member 1
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 141l.
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 pdrt 141 is increased due to ink consumption.
However, as can be seen in porous materials, as the
quantity of impregnated ink is reduced, ink-impregnated
members are generally subjected to an increased
resistance to ink flow and to the fact that interrupted
ink paths prevent smooth ink flow. If the ink flow is
prevented before a pressure difference is produced high
enough to move the ink in the ink tank 140, then the ink
remote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duration.
As shown schematically in Figure 7, the ink tank
140 frequently has pockets or layers of air trapped
therein. When the ambient temperature rises or the
atmospheric pressure is lowered in such circumstances,



wher eupon the leaf springs 36 return to the vertical positi ofhsRERLACEMEND SHEET
the hol der 70a securely in position. At this tine, the ink gti
45b, 45c in the bottomor inner wall surface 40a of the ink famk fﬂ@kﬁﬁ

di sposed opposite to the ink guide grooves 12b in the arm 124 ¢f 13996
supply guide 12, thus form ng part of the |nk path fromthe jnktank 2 tg
the printer head body 1. The ink tank 2 can’be renpved in a procedure which

is the reverse of the attachment process. descrlbed above. -

operation, the djstal amé){ .’H]f <\:/\‘/.lmru&‘ Lg te hE_glégtiyt RS e HE Y SPus,

carries ink thereon
hole 142 is expanded and is dzscharged out of the air

hole 142 as indicated by arrows A without applying any
pressure to the impregnated ink, whereas a pocket 144 of
completely trapped air is expanded as indicated by the
arrows B and thus_moves'the surrounding ink. Upon
arrival of such an air pocket 144 at the ink supply port
142, the resulting undesired ink outflow can cause a
sheet of print paper to be smeared by an ink spot or can
allow ink to find its way into the printer head
mechanism, with a resulting malfunction of the latter.

In one embodiment of the present invention, a
printer head is adapted for use in a2 multi-colour
printer. Movement is effected of the head of such a
printer or of a sheet of print paper or both, a2 wire
corresponding to a desired one of the colours being
directed against the print paper at a prescribed
poesition 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 paper may be fed along by line pitches to
record images. _

The construction of a multi-colour printer is
schematically shown in Figure 8. A printer head 70 is
movable back and forth in the directions of an arrow X,
and a sheet of print paper (or other material) 71 is fed
along successively at a one line pitch in the direction
of an arrow Y. An array of wire positions 72, 73, 74,
75 on the printer head 70 extends along a straight line

inclined at an angle 6 with respect to the scanning



'a sheet of print paper (not shown) to transfer the ink to the.print paper.
Wien the wire is in a standby position, the distal end there fREp

inwardly of the distal end surface 13c of the wire guide 13 3o LT.I;AGEWN?%HEET
meni scus is formed in front of the distal end of the wire. A C(rdlgghé/ |nk
I's attached successively to the distal end of the wire as th fatl
projected and retracted. The-transfer of ink to the distal epdlaf_the mnre
11, and other details of an inked-wire dot matrix printing pjyocess are

described in th i oned EP- A-97, and\MII
descri bed here | greg't r}i‘e wire °%§ SRBBPEET tr?{g’%c?e H& d1% al end
surface 13c of dlie'amtri@rgm et 18 phteh avfh Linslem eap‘ﬁbﬂ-é.py-amh,amamnano

the front and stif’s SrPeasity 'ﬁ% Sk g ey E**?Er%etur 8 he i nk
suppl y 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 8, yellow ink, which is the ink
most affected in colour by inks of the other colours, is
first applied to the print paper so as to prevent the
inks of the other colours from being applied to the tip
of the wire carrying the yellow ink, thus avoiding the
mixture of the yellow ink with the inks of the other
colours. | '
. The present invention is concerned primarily with
a printer head; and no further detailed description of
the overall printer construction will therefore be

given.
Figure 1 is an exploded perspective view of a
printer head according to the present invention.
An ink tank 2 is detachably mounted by a holder on
top of a printer head body 1. The ink tank 2 is of a
double construction'compcsed of an ink tank 2b for
containing a2 black ink and an ink tank 2a which is divided
into three sections for coloured inks. The inks are
impregnated in ink4impregnated 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



gui de 12 without snearing the print paper. .The grooves 13b qge t hus
provided in the distal end surface of the wire guide 13 and ‘OﬁEP“lFEﬁEﬁT SHEET

with the wire guide hole 13a. As shown in Figure 4, the grooyes-idb—ext-end
to the outer periphery of the wire guide 13 so as to be openit
" the atnosphere. | f 19 NOV 1996

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 below, reference will normally be made only
to a single ink tank and its associated wire etc.

The ink supply guide 12 and the wire guide 13
jointly form an ink path from the ink tank 2 to the
distal end portion of the wire. The printer head shown
in Figures 1 and 2 is adapted for use in a four-colour
printer plotter or in a four-colour image printer, and
four wires are employed respect zvely 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 132 covers the distal end
of the wire.

An ink guide a2ssembly, 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"£
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’



The operation of the ink supply nechani smof the inked wge~dot—mmatTiX" F
printer head referred to above will now be descri bed. REPLAGHME ?%ﬁET
obtain a proper dot density, it is necessary to apply an lafpropri ate
quantity of ink stably to the distal end of the wire. Theref one NOYE1996" €
gui de hol e 13a should have a proper dinension in the vicijhify of the di stjal
end of the wire and a proper anount of ink, i thout eithef —d
shortage of ink, should be supplied fromthe~ink tank 2. In the

printer head construction described above, the ink guide th tromthe |Ink

tank 2 to a posSi.hy N Siah Gl ity of t digt nd ohet R LM IR ideS 13
conposed of sl ottté‘,:%gﬁlggofg’ssnéﬁ? ?zﬁf}s/tlﬁl Qﬁ? ec%'l ﬁgnzm t'aiglee di rreng(sﬁi ons of
the widths of tRBeSsRoPFOXIMadvend didd guprreeficriatedt 1B tAfk SHECHdS4r Foror
printing can belQMEQedThgrghqsngfy Lh Dl 1 1hep Vbé ewbBd et haPieRr agke

the peripheral surface defining the wire guide hole 13a

in the wire guide 13. The ink is guided from the ink

tank 2 through the ink guide groove 12"b in the ink

supply guide 12" and through the wire guide 13 to the

distal end portion of the wire under capillary

~attraction. _

The ink tank 2 will now be described in detail
with reference to Figuré 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 a2 porous material which are disposed in the
space in the ink tank body 40 so as to fill the latter,
and a lid 50. The ink-impregnated members 61, 62 are
impregnated with ink at a pressure below atmospheric
pressure ranging from 5 to lo,mmHQ, so that air
remaining in the porous ink-impregnated members will be
reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom or
inner wall surface 40a provided with a front ink supply
port 41 and a front wall 40b having an air hole 42
defined in a stepped portion thereof. The ink supply
guide 12 has an arm 124 which is inserted in the ink
supply port 41 and which projects from the printer head
body 1. The bottom or inner wall surface 40a of the ink
tank body 40 has a raised or projecting portion 44 in
which there are a plurality of slots 45a, 45b, 45c which
communicate with the ink supply port 41. The slots 45a,
45b, 45c¢ are disposed opposite to and communicate with
the ink supply grooves 12b provided in the arm 1248 of

- the ink supply guidé 12. Although not shown, the slots
45a, 45b are joined together to form a single slot which



capillary attraction w thout causing an overfl ow. ﬁ An fap ~FAE
quantity of ink can be supplied even when the ink supply fr ’ﬂ@btﬂ(ﬁTSHEET

supply grooves 12b is reduced due to increased use of ink. The

di mensi ons of the ink supply grooves and gaps, the hol e diajref erts% $iOV 1996
porous nenbers 61, 62 and the widths of the slots 45a, 45b,| 4bc are

sel ected so that the capillary attraction is progressively greater atrong

the ink path. Therefore, ink will not be intkkrupted in thelink path as
descri bed bel ow. "The ink is consunmed fromthe ink tank 2 as printing

progresses, ink ro from.t ous nmenber 62.thro
grooves 12b, or ttﬁ’ N Wéqm]@{ﬁjlﬁj’@'gr%e%ui‘%saﬁggt r8%s J‘&Qf %}i
45c, into the prempplyhgabdvedy 10b.Si mife tirk | tknkobedyt A@nalsts dlas a!cross

the porous membeg;§2 %El&h%%é'H?%léJ“Eé“f%f”uﬁier wall surface a
plurality of vertical ridges 47 which project therefrom.
The ridges 47 have lower ends held against the bottom
40a and upper ends kept out of contact with the tank 1lid
50. The ink tank body 40 further has a front partition
48 which is disposed behind the air hole 42 and in front
of the ink supply port 41, the front partition 48
having one end joined to the side wall 40c. The tank lid
50 has on a lower or inner wall surface 50a thereof a
plurality of longitudinal ridges 51 which project from
the surface 50a.

The space or hollow interior defined by the bottom
40a, the side wall 40c, the partition 48, and the 1lid 50
of the tank body 50 accommodates therein the two porous -
members 61, 62 as double layers which are held in
contact with only the raised surface 44 of the bottom
40a, the vertical ridges 47 of the side wall 40c, the
partition 48, and the ridges 51 of the 1id 50. Thus
there is a space 50b between the porous member 61 and
the inner wall surface 50z of the tank 1id 50, and thkis
space 50b communicates with the air hole 42. The porous
members 61, 62 have different average hole sizes or
diameters. The porous member 61, which has a larger
average hole diameter, is placed on top of the other
porous member 62. Thus the porous member 62 which is
closer to the ink supply port 41, is made of a porous
material having'a smaller a#erage 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




16 that the ink noves through the porous nenber 62 is snall

and no ink

I nterruption occurs. When ink in the porous nenber 62 is Lgéi et —a
; YLAGEMENT SHEET

pressure difference inmediately occurs between the ink

menber 61 and the ink in the porous nenber 62 due to theldifference

between their average hol e dianeters, and the same quantit)
consuned is supplied fromthe '

of 9INDV 3994 S

12

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
average hole diameter and thence to the ink

smaller
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 provided in the ink
supply guide arm 124 and hence to gaps between the ink

supply guide 12 and the wire guide 13, and finally

the gap between the ink supply guide 12 and

o

cr

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 452, 45b, 45¢

The width of the ink guide grooves 12b:

The gaps between the ink supply guide

12 and the wire guide 13:

0.12 mm.
0.1 mm

0.1 nm

The gap between the surface defining the

wire guide hole 13a and the wire:

0.01 mm

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

3.

The printer head body 1 has a head frame 30
including side walls ektending from upper and back
portions of the printer head body 1 and serving as 2
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,



porous nenber 61 to the porous nenber 62. No ink" mterruphoﬁﬂbﬁﬂﬁﬂ!ﬁma@fzgr
at. this tinme since the ink noves transversely I n and acros he porots

menber 61. The ampunt of ink retained in the porous nember{6f t
ST

remai ns substantially the same as ink whi ch has been fed o}it
first used up, and then the ink in the pord® menber 62 is} used up.

as the printing operation progresses, the ink in the poro

The ink guide nmechanismin the printer head body operates to produce—the—
sane advantage. If the flow of ink is interrupted in the ink" path by reason
of vibrations or38heinj kbe holdes shnpdrtMﬁkﬁiﬁﬁ&ﬁ@E@h Basi atBPAEEEed i s

noved forward unattathméﬁtjﬂbﬁgdBHO ngy%k n@pse 0§51 Nk Bobdert fea

capillary attraction is greater than in th i nkytank. Since
the capillary atR3&cPRoR3FD gﬁeatérOpnoﬁm§Qnﬁﬁdﬂﬁ3PcﬁY} Eﬁ%?ﬁl end of

the wire than inpidige@eibhon18l, LBechNks rotatably mounted in a holder
support hole 32 in the head frame 30, and a
semispherical projection 72a, which is engageable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b
‘has a side disposed closer to the respective holder
support 31 and having a cylindrical projection 49
engageable with a lower edge of the respective guide
slot 35. _

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

The Lolder 702 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 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 cor*ectly

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 702 causes the -
arm 12d to engage in the ink support port 41 and be

o inserted into the ink tank 2. The semispheric;l
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,
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path in which the flow of ink is interrupted, no ink is retracted fromthe

distal end of the wire, and hence the dot density will not b¢ R E SHEET

- unstabte even nonentarily, so that all ink on the distal end
can be used up. : In the ink tank construction descri bed

I nk-i npregnated nenbers 61, 62 are supported on the ridges 4

/
I nk tank body 40. The ink- inpregnated nmenbers 61, 62 are thgrgfore

surrounded by a layer of air which comunicé#es by way of th

0
above, the
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alr hole

whereupon the leaf springs 36 retuzn 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 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 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
(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




17 42 with the anbient air. Since the ink is inpregnated under a | ow

pressure, there is substantially no air |ayer or pocket elb
ink in the ink- inpregnated nenbers 61, 62. Therefore, @f’;ﬁﬁ%ﬁ%\l{f gﬁEET

the air in the tank 2 caused by a tenperature rise or by Feduction in

at nospheric pressure is released through thg air hole 42,1 sp aN6
pressure in the tank 2 is equalized to atnospheric pressufey and does not

force the ink out of the ink tank 2. The i nk tank 2§ is—ttrerefore
protected from anhen&taosphewedue to variations in tenperafure and

cUmospher o pressure, 20g bepcaRatleodf P gy Hliohsem of HE TN
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 gquantity of ink stably
to the distal end of the wire. Therefore, the wire guide
hole 13a should have a proper dimension in the vicinity
of the distal end of the wire and a proper amount of
ink, without either an excess or a shortage of ink,
should be supplied from the ink tank 2.

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

An appropriate cuantity 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, 45¢c are selected so that
the capillary attraction is progressively greater along
the ink path. Therefore, ink will not be interrupted in
the ink path as described below.

The ink is consumed from the ink tank 2 as
printing progresses, ink flows from the porous member 62
through the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 45a, 45b, 45c, into the
printer head body 1. Since the ink moves transversely

" across the porous member 62 at this time, the distance



supplying ink to the wire have di mensi ons dependent on the C c' g
~shapes of the conponents. Since the conponents can be easiljy™f ARt 7
hi gh di nensi onal accuracy, as by noulding, the ink tank 2 &and the ink gul d
path can be highly dinmensionally accurate and have a stabl ¢ ifnkj QWyi?%
capability. The ink tank 2 and the ink guide path can easiljy|{be assenbl ed
as they are conposed of a snmall nunber of pagts. They may be marTt=rned
free fromwear and deformation for a | ong period of use angl can keep their

U

initial performance partly because of the lubrication effected by the 1nk
As shown in Fi gwhatwt tHeeidnaredler Wrooys tAebpbasusomemae e eis) smalhk

gui de porous nenh 2"e which serves as_an tepsion, t;
i nk-i npr egnat ed $OK%) IReTHR T IO °?ﬁ8§§be?§Fﬁor’f‘§)‘f. l{}ﬁetqenlg%rﬁ?u e

nmenber 12" is eseaitemldy ishecrmyEned, tdapressube dififerenrefinfiediately
occurs between the ink in the porous member 61 and the
ink in the porous member 62 due to the difference
between their average hole diameters, and the same
quantity of ink as is consumed is supplied from the
porous member 61 to the porous member 62. No ink |
interruption takes place at this time since the ink
moves transversely in and across the porous member 61.
The amount of ink retained in the porous member 62 thus
remains substantially the same as ink which has been fed
out. Therefore, as the printing operation progresses,
the ink in the porous member 61 is first used up, and
then the ink in the porous member 62 is used up.

The 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



Figure 5 is an expl oded perspective view of an ink tank 2" whi cH —
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used in the present invention. The parts of the ink tank of Fi gy
than a porous nenber 60" are the sane as those in the

REPLACEMVENT SHEET enbodi ment shown in Figure 2. The porouf frerbBiNED 1994 l

has different front and rear thicknesses f$ that the thicker

ey

42 with the ambient air. Since the ink is impregnated
under a low pressure, there is substantially no air
layer or pocket enclosed by the ink in the ink-
impregnated members 61, 62. Therefore, any expansion of
the air in the tank 2 caused by a temperature rise or by
a reduction in atmospheric pressure is released through
the air hole 42, so that the pressure in the tank 2 is
equalized to atmospheric pressure and does not force the
ink out of the ink tank 2.

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

The ink tank 2 and the ink guide path for
supplying ink to the wire have dimensions dependent on
the accuracy of the shapes of the components. Since the
components can be easily formed with high dimensional
accuracy, as by moulding, the ink tank 2 and the ink .
guide path can be highly dimensionally accurate and have
a2 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 inkiéuide 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 éssentially the sameé as that of the member 12 of
Figure 2.

?igufe_s 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

e



front portion, which is disposed adjacent to the ink suppl I A e )
conpressed by the tank lid 50 when the porous nenber GOPpig,FﬁgéUﬁﬁwﬁﬁT SHEET
into the tank body 40. Therefore, even if the porous nenber |6Q" has
uniform hole dianmeters, the front portion thereof, which is ldjﬁ ﬁwﬁ
the ink supply port 41, has a smaller average hole di aneter} M the h

di anet er becom ng progreSS|ver greater tobArd the rear por{i édm—wmrtch—t-Sm—
remote fromthe ink supply port 41, at the time when the pojous menber 60"

o)

is placed in the ink tank body 40. The porous_nember 60" is ATy
equivalent to a® imenty SO ForiduFLIeEe ?ayThe BPIORP: @F@‘r?tera&éra

hol e dianeters whiiclrene Mﬁaﬁﬁiadatf&arr$hianﬂebsds £6" thaitt It hehe hevakreage
portion of the AEABS PORGLOR TRl s HTAPORER tRSACERE: S SORodEXrenber
60" is baS|caIgunbny pare ag,tha dﬁmpfgsseudby tkebtask6lid 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, has a smaller average
hole diameter, with thé_hole diameter becoming
progressively greater toward the rear portion, which is
remote from the ink supply port 41, at the time when the
porous member 60" is placed in the ink tank body 40. The
porous member 60" is structurally equivalent to a
plurality of porous sheet layers of different average
hole diameters which are placed in the ink tank body 40"
with the average hole diameters becoming progressively -
greater from the front to rear portion of the member
60". Therefore, the operation of the porous member 60"
is basically the same as that of the porous members 61,
62 shown in Figure 2.

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

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

.. absorbed in the ink guide path is smaller than would be_
. the case with a known arrangement in which a porous




62 shown in Figure 2. Al t hough in the enbodi nent of Fi uﬁEPHACﬂwggTi§ngr

tank 2 is placed above the printer head 1, the ink tank 2 ma e | ocated
below the wires to achieve a stable printing density through}ltfe 1RNOV 1994

gui di ng process descri bed above. I n the constructions gegcri bed
above, ink can be stably supplied through a1§inple constructjon froman T
tank to the distal end of a wire, and ink iS”stably attached the dj stal

‘end of the wire for producing a stable and proper ink dot density. The ink

w || not be intgy ' | { ge; pat boapd et feiagk £ y
ol ure wir) ! Do embiods %iéhzu%nf?%igf i?ﬁk?%bggfbggsi 23 el s dé”&*.@ de path
is smaller than%%i&8l-d Aheraforesany t¥2atRAokKkarPaRfertdntiath Wik FOF

por ous printing is of a small quantity, and hence substantially
all the ink in the ink t4ank can effectively be used for
printing.

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

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

Since the ink supply system of the inventicn is
simple in construction, it takes up only a small space.
Where 2 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. |



19 menber is used to apply ink to the distal end of the s -

Therefore, any wasted ink which is not-used for printing isfo E@‘AQWWT SHEET
quantity, and hence substantially all the ink in the ink tahkfcan
effectively be used for printing. | f the ink tank runs shdr? NQV 199,
or if the ink in the ink tank is renderedbi ghly viscous by jpei ng dried at
a high tenperature,-or if the supply of ink

According to a further aspect the invention pr%ﬁ'd'e‘?‘a-d'o-:-—-w'
matrix printer head compriSing an ink supply tank provfided
with an ink supply port, the ink supply tank containing ink
absorbing means from which ink may pass to the ink supply
port wherein the ink supply tank has an air hole therein
which communicates with air in at least one space between the

ink absorbing means and a wall of the ink supply tank.

In the aforementioned dot matrix printer head the ink supply
tank may have at least one inner wall surface at least one
pfojecting portion only of which contacts the ink absorbing
means so that the remaining portion of the inner wall surface
is spaced from the ink absorbing means. Alternatively, the
ink supply tank may have a plurality of the said inner wall
" surfaces each of which has a said projecting portion.

Further, 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. Preferably the ink
supply port 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.

According to a further aspect 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; preferably in the dot matrix printer
head the'porous member is compressed in the vacinity of the

said ink supply port.

The ink absorbing means further may have been impregnated
with ink at a pressure lower than atmosphéric pressure,
preferably in the range 5-10 mm Hg.

According to a still further aspect the aforementioned dot
matrix printer head may comprise a printing wire, a distal



v

fails due to its solidification, a fresh cartridge ink tank can be nount ed
in place so that fresh ink can |m"red| ately be supplied to end of
the wire for resuming the desired printing operati on.
head descri bed above, no ink flow occurs due to variationsi
and at nospheric pressure and a stable ink dot density is a
Unwanted ink flow out of the i'nk tank is prevented, thus.
the print paper with undesired ink spots. No ink will ent

tank can easily be detached and attached Zbr ink repl eni s
the ink supply systemof the invention i's sinple in constructi on it takes.
up only a small space. Wiere a nulti-colour printer head, ‘fnpl oys i nk sgggly
systens asefdspottdonamf eshidk iskmeupped 4{PsfepdfSguide hole or ho

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.



different ink colours can be spaced widely so that any unwanted col our .
m,xi ng can be avoi ded. ' 2 Accordi ng
to a further aspect the invention provides a dot matrix printer'ﬂmggwbEMENT SHEéfﬁ
conprising an ink—supply—tank provided with an ink supply port], phe—nrk
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CLAIMS _ .‘

1. A dot matrix printer head comprising an ink supply tank
(2) provided with an ink supply port (41), the ink supply
tank (2) containing ink absorbing means (60",61,62) from
which ink may pass to the ink supply port (41), the ink
supply tank (2) having an air hole (42) therein which
communicates with air in at least one space (50b) between
the ink absorbing means (60", 61,62) and a wall (5) of
the ink supply tank (2), characterised in that. the ink
absorbing means has pores which are progressively reduced
in size in a direction towards an ink supply port (41) of
the ink supply tank (2").

2. A dot matrix printer head as claimed in claim 1
characterised in that the ink supply tank (2) has at
least one inner wall surface (40a,40c,50a) at least one
projecting portion (44,47,51) only of which contacts the
ink absorbing means (60",61,62) so that the remaining
portion of the inner wall surface (40a,40c,50a) is spaced
from the ink'absorbing means (60v,61,62).

3. A dot matrix printer. head_ 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 said projecting portion (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 direction towards the ink supply port (41)
of the ink supply tank (2").

5. A dot matrix printer head as claimed in claim 4
characterised in that the porous member (60") is
compressed in the vicinity of the said ink supply port
(41).




port wherein the ink supply tank has an air hole therein which comunicates
with air in at |east one space between the ink absorbing means and a wal |
of the ink supply tank, In the af orementioned dot matrix printer head the
i nk supply tank may have at |east one inner wall surface at Ieast one
projecting portion only of which contacts the ink absor bi ng
the remaining portion of the inner wall surface is spaced
absorbing neans. Alternatively, the ink supply tank may h
of the said inner wall surfaces each of which has a said
portion. Further, the ink absorbing means may conprig
second porous nenbers which are in contact with each othef

flow fromone to the other. Preferably the ink
23
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DOT MATRIX PRINTER HEAD
' poT MATRIX PRINTER HEAD

A dot matrix printer head comprises an ink supply tank (2)
provided with an ink supply port (41), the ink supply tank
(2) containing ink absorbing means (60",61,62) from which ink
may pass to the ink supply port (41). The ink supply tank
(2) has an air hold (42) therein which communicates with air
in at least one space (50b) between the ink absorbing means
(60",61,62) and a wall (S) of the ink supply tank (2). The
iﬂk absorbing means has pores which are progressively reduced
in size in a direction towards an ink supply port (41) of the

ink supply tank (2").

FIGURE 2
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supply port is arranged to receive ink fromthe second porous nenber, the

first porous nenber having pores therein whose average dianeter is greater.
than those of the second porous nenber. According to a further aspect the
i nk absorbi ng means may conprise a porous nmenber whose pof
progressively reduced in size in a direction towards an i
the ink supply tank; preferably in the dot matrix printe
menber is conpressed in the vacinity of the said ink sup
absor bi ng nmeans further may have been inpregnated with i
| ower- t han at nospheric pressure, preferably in the rangg




According to a still further aspect the af orenenti oned dot matrix printer

head may conprise a printing wire, a distal i"‘:\
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Cl ai nms 1. An ink tank (2) for supplying a pfoper amount of ink

needed to a dot matrix printer head w thout either an excess or
shortage of ink, said ink tank (2) bei ng det achabl e. anfl gQNP+LSi
top wall (50), a rectangul ar bott.omwall (40a) and walfl

between themdefining the interior of thé& tank, an I n

(41) for delivering ink, and an ink absor bi ng neans
the tank interior




and fromwhich ink may pass to the ink supply port
absor bi ng neans has pores being progressi vely redug
direction towards the ink supply port (41), wherei

supply port (41) is located in the bottom wal | (408)] ¢
narrow si de of the bottom wal | (49a)," and t‘e?ﬁhﬁ
conprises an air hole (42) which is provided in a

and communi cates the ~ exterior of the tank with ai

fornmed between the ink absorbing neans (60"; 61, 62) ]
wal | (50) of the ink tank (2) such that the ink absorbing

(60", 6%; 62) is at a




di stance froman inner surface of the top wall (50) of

2. . Anink tank as clained in claim1, characterized in.
(*51) of the inner surface of the top - wal I (50) contact tf
absor bi ng nmeans (60"; 61, 62) so that the remaining porfig¢

top wal l




-23- (50) is at a distance fromthe ink absorbing nmeans

(60"; 61, 62). 3. An ink tank as clained in claim
i'n that the ink tank (2) has a plurality of inne
surfaces (40a, 40c, 50a) having a _projecting

or a partition wall mhich mai nt ai n 7 the ink absor

61, 62) at a distance fromthe wal |l s(44, 47, 48).f
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4; . An ink tank as clained in any-one'of:the pr ecedi ng
clains, characterized in that the I nk absor bi ng. means (60")is
conpressed in the vicinity of the said i nk supply port (41).
1
INK TANK REPLAGEMENT SHEET

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
tragsferriné 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-4,154,846 and
comprises 2 porous member capable of absorbing ink from
an ipk 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 guantities 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 éeformed due to
coaction with the sides of the wires. Consequently, the
inX densities of the so-formed dots are irregular.

£P-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

REPLACEMENT SHEET
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An ink tank (2) for supplying a proper amount of ink
needed to a dot matrix printer head without either
an excess or shortage of ink, said ink tank (2)
being detachable and comprising a top wall (50), a
rectangular bottom wall (40a) and walls extending
between them defihing the interior of the tank, an
ink supply port (41) for delivering ink, and an ink
absorbing means (60”; 61, 62) in the tank interior
and from which ink may pass to the ink supply port
(41), which ink absorbing means has pores being
progressively reduced in size in a direction towards
the ink supply port (41), wherein

the ink supply port (41) is located in the bottom
wall (40a) close to one narrow side of the bottom
wall (40a),

and the ink tank comprises an air hole (42) which is
provided in a wall of the tank and communicates the
exterior of the tank with air in a space (50b)
formed between the ink absorbing means (60"; 61, 62)
and the top wall (50) of the ink tank (2) such that
the ink absorbing means (60", 61, 62) is at a
distance from an inner surface of the top wall (50)
of the ink tank.

An ink tank as claimed in claim 1, characterized in
that ridges (51) of the inner surface of the top
wall (50) contact the ink absorbing means (60”; 61,
62) so that the remaining portion'of'the top wall

'REPLACEMENT SHEET
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(50) is at a distance from the ink absorbing means
(607; 61, 62).

An ink tank as claimed in claim 2, characterized in
that the ink tank (2) has a plurality of inner wall
surfaces (40a, 40c, 50a) having a projecting
portion, ridges or a partitioh wall which maintain
the ink absorbing means (60”; 61, 62) at a distance
from the walls(44, 47, 48). |

An ink tank as claimed in any one of the preceding
claims, characterized in that the ink absorbing
means (60”)is compressed in the vicinity of the said
ink supply port (41).
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INK TANK

The present invention felates t6 an ink-tank (2) for supplying

a proper amount of ink needed to a dot matrix printer head
without either an excess or shortage of ink, said ink tank (2)
being detachable and comprising_a top wall (50), a rectangular
bottom wall (40a) and walls extending between them defining
the interior of the tank. The tank has an ink supply port (41)
for delivering ink, and an ink absorbing means (60”; 61, 62)
in the tank interior and from which ink may pass to the ink
supply port (41), which ink absorbing means has pores being
progressively reduced in size in a direction towards the ink
supply port (41). The ink supply port (41) is located in the
bottom wall (40a) close to one narrow side of the bottom wall
(40a), and the ink tank comprises an air hole (42) which is
provided in a wall of the tank and communicates the exterior
of the tank with air in a space (SOb) formed between the ink
absorbing means (60”; 61, 62) and the top wall (50) of the ink
tank (2) such that the ink absorbing means (60", 61, 62) is at
a distance from an inner surface of the top wall (50) .of the

- ink tank.
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