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- I NK- JET RECORDI NG DEVI CE AND | NK CARTRI DGE BACKGROUND
OF THE I NVENTI ON The present invention relates to a
technique for identifying an ink cartridge which
supplies ink at an appropriate negative pressure to a
recordi ng head which ejects ink droplets in response 5
to print signals. An ink-jet recording device is
usual ly configured so that an ink-jet recording head
for ejecting ink droplets in response to print signals
I's mounted on a carriage which nmakes reciprocating
notion | tNB-JET eRECORDONGt DEVWCHt ANDf I8Kr EBBTHILRGE
sheet, and 10 so that ink is supplied froman externa
ink tank to the recording head. In the recordi ng head
of a small-size type, an ink storage container such as

an ink tank or BREKERRENDsOHeTHEhANVYNEIPHched to the

carriage. On the other hand, in the recordi ng head of
a | Brgdrsispaty ylpéenth@mrrﬁéastte(ﬁ hge EofphailfAve for sdenpafving
a frame 15 or casing of the recording device, and
an clyhheed e 12 He ke GFURMg e hedd: etr @&gﬁpaﬁOPﬁR%@pﬁﬁgame
tube. The ink tank nmounted on the carrlage i s usual
Pf%%%??%ﬁ%b@f?§9ﬁ4%wlEeﬁ6W6U§jh%ﬁ6%F5§ﬂbh ﬁgpéegﬁdﬁbéeéPonse
the, like, is contained in the ink tank and inpregnated
Eom?fhnFnﬁlgﬂag?der to reduce the 20 change of pressure

theibe %I%%é”m“%or Lo Rt Phe o drrrige 2EhEn oL dned that
an %tske vmer eeco %bngogegfe&&ﬁﬁpﬁ#rane\%]}%é mﬁ Egg%nse

e capac on t
tOpant51gnalsLsnmuntedcx1acarrxagewh1chmakesrec1pIQCaL1ng

moticn in a direction of the width of a recording sneet, and

so that ink is supplied from an external ink tank to the recording
head. In the recording head of a small-size type, an ink storage
container such as an ink tank or the like is detachably attached
to the carriage. On the other hand, in the recording hezsd of
a large~size type, the ink storage container is set on a frame
or casing of the recording device, and connected to the recording
head through an ink supply tube.

The ink tank mounted on the carriage is usually configured
so that a porous member such as a sponge or the like is contained
in the ink tank and impregnated with ink in order to reduce the
change of pressure stemming from waving of ink or the like caused
due to the reciprocating motion of the carriage.

Even in the case where the recording head is supplied with
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the ink supply tube, ink is supplied to the recording
head through a sub-tank having a danping function for
preventing the change of ink pressure due to the
notion of the carriage, in order to 5 prevent the
change of ink pressure from being caused by the bendi ng
of the tube due to the reciprocating notion of the
carriage. Hence, the forner has a problemthat the
size or weight of the ink tank is increased by the

iy o AT R R R VRS Sk o o, ot e of Hffouah
theb?Llnr]lgsﬁé){{)]%g'ttrﬂ]ﬁ% : Tnkq% lsﬂép%?@ﬁ'tonaﬂel Laé&ffdﬂﬁfg%iaﬁi through

proble g recordin evice is conplicate

a syd-Heh %m{%ﬁ&fﬁ%aﬂm&%@%ﬁiﬂ%@ii@% FegUbLeYehi®ing the change

preventi ng angeé of” ink pressure owing to

of i ali o Both J ecordicngohead ardihekchaveaheenin order to
further 1nproved for 15 the purpose of inproving print

prédl i the Aghd ok radapbedstarbheron BEQhgidia Py ithe bending
desi gnated by the nmaker. On the other hand, because the

of I ke Cauibé | @98 t6 196 NBEcdsrodat eayanguien of the carriage.
par al | el epi ped contai ner fromthe point of view of the
st riusheiE £, tiog theméikieasoh pheblecotdangtdevscee ¢heweight
20 is a problemthat the ink cartridge adapted to the

of rgooriding ardevisc éncanabedhay dilye ivdeintnid iodd thrdpaagubenemnber
sel ected by mstake. To solve the problem protruded

coporinedsimarehd dmieddnk dm icokpearitsoindyge thokber vetumpecf ink
recordi ng device, and recessed portions are forned in

capdiel ¢ nkf caeing dgensaimedt bnbehadapkebank. t Hepricttisgedas a
portions. That is, an ink supply needl e passes through

praplemkthat the recording device is complicated in structure

because a mechanism is required for preventing the change of
ink pressure owing to vibration.

Both recording head and ink have been further improved for

‘the purpose of improving print quality, and ink adapted to the

recording head is designated by the maker.

On the other hand, because the ink cartridge is formed as
a rectangular parallelepiped container from :the point of view
of the structure, or the like, of the recording device, there
is a problem that the ink cartridge adapted to the recording
device can be hardly identified and may be selected by mistake.

To solve the problem, protruded portions are formed in an
inkcartridge holder of the recordingdevice, andrecessedportions

are formed in the ink cartridge so as to be adapted to the protruded
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supply port only when the protruded portions fit into
the recessed portions. If the weight of the ink
cartridge, that is, the capacity 5 thereof is reduced
to make hi gh-speed printing possible, there is however
a problemthat the nunmber of kinds of recessed portions
allowed to be forned in the narrow bottom portion of
the ink cartridge is limted. SUVWARY OF THE | NVENTI ON
10 The present invention is based on this problem and

o Rt oSO, SREERY OAELE TR LA an

) es for judgnent, of adaptability. .he. i ncreased
sog B3 rironl Y EPRR Daf p AR R b 0§80 o b BT GG E g sed
Ik cartridge adapted to the ink-jet recording device.
po?éécﬁg9achieve the foregoi ng object, the present
i nvent. QW] f . I - i nkypet.rec [ s
devﬁgé“?g#&§3%gf§ﬁh§h%%%%?gggé%Fé? Fdiﬁgbﬁeéé'fgggwgﬁpdClty
' i fﬂ'e‘iﬁﬁ | ded et Bharpkrly SYRREY RGP ibl h
thé.eygﬁﬁ% eac E%{q¥%r§esgrn§nsggﬁaﬁ gpacg g%e@é%glb €. there
is T a 1 ; n : d'st Vleldsed portions
dovkded aipHo®1anPt ¥ 8l nAhbeecd f RARidE PrHdecd p
plurality of coordinate 20 points, and identification
al TBRRRerSo DB Ot FOERER | Th ar Kl rest 1O Vbt tbMSEstt ObnObf tAge ink
ink cartridge are forned to reach the coordi nate
caot d@e Skt eriwbeéd. accordance with identification
items. The present invention also provides, for
exanpl e, an ink SUMMARYJQE ITaE n@ivaNIdNai ner provi ded
with an ink supply port in one of side surfaces of the
corfttee peesand Tonerai vmg silksed on this problem, and an object

of the invention is to provide an ink-jet recording device in
which the number of kinds of shapes for judgment of adaptability
can be increased by use of a relatively narrow space, and to
provide an ink cartridge adapted to the ink-jet recording device.

Toachieve the foregoingobject, thepresent inventionprovide,
for example, an ink-jet recording device for supplying ink to
a recording head from an ink cartridge provided with an ink supply
port, wherein: each of three-dimensional space axes 1is divided
into a plurality of sections to provide a plurality of coordinate
points, and identification members protruded in a direction of
insertion of the ink cartridge are formed to reach the coordinate
points selected in accordance with identification items.

The present invention also provides, for example, an ink

cartridge having a container provided with an ink supply port
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and identification fitting portions forned in The one
side surface so as to correspond to the identification
menbers of a recording device for receiving the
cartridge, wherein: each of 5 three-dinensional space
axes containing the one side surface is divided into a
plurality of sections to obtain a plurality of

coordi nate points; and the identification fitting
portions are disposed at the coordinate points

in SIS ULL |G aneordanes Wb Len] L A IPN-dherm a0y ok,

7 on fi portions are |ocated

an gg%g téfg@agngnptos ug{}gpgktﬁgﬁ | dentdd | §3heWhe g@@@e:f@rface

ace ree- |nenS|onaIIy SO

S0 asﬁgg é&f@é%@ﬁ%gHﬁg%ﬁeaigegt§P9§§glbﬂIﬁﬂﬁxéﬂﬁ%g atfgtordlng

nations I's I ncreased The present

| psur t t BRbEein cadained in
de a‘%e;ngiﬁ LS% %in‘?{a I?%a??%‘fswyﬁ%és%@ 2001- 033074- (fil ed

F 18i 44 i t1ed e Mydd 7surf
th%fﬁ 2001 149 é&ef?%ggl%%ﬂwﬁy lfgdj 2001) : op o surtace

152%9& géésgﬁt&fé|§ﬂupﬁlfﬂgu§f 3dct 2004)to RA0OLiB2A 20Murality
(filed on Cctober 20, 2000); and 2000-320319 (filed on

of XdobeInZPe 00t s ; W@hﬁhtﬁéel@é@tﬁﬁstati@WOfDthmgxbort1ons
herein by reference in their entireties. BRI EF

ar RS ETEON: OFt THECORAN ANeSe points selected in accordance

with identification items so that the identification fitting

portions are located to abut on end portions of the identification

members.

Because a space is used three-dimensionally so that
identification pieces are disposed in the space, the number of
combinations is increased.

Thepresentdisclosurerelatestothesubjectmattercontained
in Japanese patent application Nos.

'2001-033074. (filed on February 9, 2001);

2001-147418 {filed on May 17, 2001};

2001-149315 (filed on May 18, 2001);

2001-264896 (filed on August 31, 2001);

2000-321207 {filed on October 20, 2000); and

2000-320319 (filed on October 20, 2000),

which are expressly incorporated herein by reference in

their entireties.
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Figs. 1A and 1B are views showi ng the front and rear
structures of an ink cartridge according to one

exenpl ary enbodi nent of the present invention. 5 Figs.
2A and 2B are views showing a state in which side
surface-form ng nmenbers for sealing the ink cartridge
of Fig. 1 are renoved. Fig. 3 is a view showi ng the
structure of the bottomsurface of the ink cartridge
of Fig. 1. 10 Fig. 4 is an enlarged explanatory vi ew

?nggi th LSS HEOR R 1Yy e f&t i ?;wf %rg@ g% {Eg;"”
Li [ howi 1 o- ;
:ﬁ%&é%ﬂe Xéswgﬁ%gmﬁggg%éﬁﬁﬁﬁﬁmgkgéggpékggﬁ%géQr%&ructure5

of %glnsltnikt l(':tairQQi g% %.c%gyg%ltiin\ée Y Gyl e%%ﬁ%rr@ ie%odime_nt of -

chani sm~ an S a sectional view'show ng a

theé%%%&&gﬁgﬂgﬁe%kﬂkﬁhin t he enbodi nent of the

erent préssure valve. Fig. 6Ais a partly

cut e | i i l«der; radan i
to E?L e i \Ql% \ggﬁ%ﬁdg%geg?’l%. %?{Otvgn Ie:al gsft%(it%eils ZOthld side

surt=8%-SROWiRG RIS i MGN {the dik iear td'air_dﬁﬁdc% of Fig.
attached. FI'g. ~is a front view mainly show ng the

1 afdd bemgshanber side ink flow path formed in the ink
cartridge of Fig. 1. Fig. 8 is a view show ng anot her

enyadj .ment s of vaawi stowaid kindget ageon ge i thet et poRsaMiace
invention. Figs. 9A and 9B are views show ng the
of @Heeritdd AppfedrdERcef Fig. 1. _

Fig. 4 is an enlarged explanatory view showing the insertion
error prevention-forming region formed in the ink cartridge of
Fig. 1.

Fig. 5A is a sectional view showing a valve-closed state
in an embodiment of the differential pressure valve constituting
anegativepressuregeneratingmechanism, andFig. 5Bisasectional
view showing a valve-opened state in the embodiment of the
differential pressure valve.

Fig. 6A is a partly cutaway view showing an ink cartridge
holder adapted to the ink cartridge of Fig. 1, and Fig. 6B is
a view showing a state in which the ink cartridge is attached.

Fig. 7 is a front view mainly showing the filter chamber
side ink flow path formed in the ink cartridge of Fig. 1.

Fig. 8 isaviewshowing another embodiment of an ink cartridge

according to the present invention.
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of the front and rear of the ink cartridge according to

a further enbodi nent of the present invention. Figs.

10A to 10D are a top view, a front view, a bottom 5

view and a side view of the ink cartridge of Fig. 9.

Fig. 11 is a sectional view show ng an enbodi nent of

the carriage to which the ink cartridge of Fig. 9 is
attached. Figs. 12A and 12B are views showi ng a

process in which the ink cartridge is attached to the
carifoe of didomda 10 e Lol PRLSPEELING Vi@ arance

. a
showi g t™he StT dct are of Tt he enrng surface o

of gﬁgﬁéﬁgja%dyeg?r@f lthgtixplg ctal}qtrji%e gééé%ﬁglg(gt cho i Hirther

I'sS a perspective view shiow ng ructure

emﬂgdgﬁghtkggtgﬁ%éy{% ﬁ%ofnégﬁtf@ﬁ?ainer body

constituting cartridge. Fig. ISAis a

PErSRECT | Vigh Vi GW SHON 0T, T e, STTUCT UL e 0fn ¢ &S T ONtyot tom
surface of the container body constituting the ink

vih@rddd dges Qe R few % r ade F 9k ¢ 5B F Sdde Vo £W-Showg Ng a

t hrough-hole fornmed in a comuni cation groove. 20 Fig.

16 pi5y am e argedk vt eynshow a9 K6y 5G4 ONALSATMEIUT®F the
of the negative pressure generating nechani smstoring

carghiafierco Wwihich ltthé Sian €8t aF Degk Vb £Wr 5HOW NGs therached.

sectional structure of the air conmuni cation

valrigzsst drda@nehanBesre A gews 1&fowity B8Brakesa in which the
perspective view and a front view show ng an enbodi nent

inlofcdieridigntid i et aomedl bekthanda Bt gagd 86F Fig. 9.

Fig. 13 is a perspective view showing the structure of the

opening surface of the container body constituting the ink

cartridge of Fig. 9.

Fig. 14 is a perspective view showing the structure of the

bottom surface of the container body constituting the ink

cartridge.

‘Fig. 15A is a perspective view showing the structure of

the front surface of the container body constituting the ink
cartridge of Fig. 9, and Fig. 15B is a view showing a through-hole

formed in a communication groove.

Fig. 16 is an enlarged view showing the sectional structure

of the negative pressure generating mechanism-storing chamber.

Fig. 17 is an enlarged view showing the sectional structure

of the air communication valve-stcoring chamber.

Figs. 18A and 18B are a perspective view and a front view
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is a view show ng coordinate points set in the
identification block. Figs. 19A and 19A" to Figs. 19F
and 19F are perspective 5 views and front views
showi ng the formof the identifiable protruded
portions of the identification blocks. Fig. 20 is a
perspective view show ng an enbodi nent of the carriage
configured so that a plurality of ink cartridges can
be received. 10 Fig. 21 is a perspective view showi ng a
sh&t A @ dh e i o@i £Reti @ of £ {de: caf 11age: i $ind Fig. 18C
changed. Figs. 22A and 22B are enlarged views show ng a
is nei ghboerswedingf cbbedinkt suppl yt needt einntidei gafifiAd€ation
and a nei ghborhood of the ink supply port in the ink
ble@ciridge. 15 Figs. 23A to 23C are vi ews showi ng shapes
suitable for identification pieces, and Figs. 23D to
23FF g e. vi esastiowbAy tshApes. uh3bi tabl ESForare perspective
identification pieces. Figs. 24A to 24C are views
vishoandd rong ¥iews shgwpopttihent o xwnd € H hiesi deag thief fadrlreeplr ¢ hruded
the identification block so that the 20 identification
poypiezes @f etheendentefibgtite pHenksfication bl ock.
Figs. 25A to 25D are views show ng anot her enbodi nent
of Fithe 4Mem ief Peacpeatpiecesew Filyawimpan empedigeat of the
views showing the [imting portion which is to be
cafpraeel ¢onfheurednseffeati @npbrbekisy ¢hatnkheartridges can
identification pieces are identified by the
be jxrei¥eati on bl ock.

Fig. 21 is a perspective view showing a state in which the
direction of the carriage is changed.

Figs. 22A and 22B are enlarged views showing a neighborhood
of the ink supply needle in the carriage and a neighborhood of
the ink supply port in the ink cartridge.

Figs. 23A to 23C are views showing shapes suitable for
identification pieces, and Figs. 23D to 23F are views showing
shapes unsuitable for identification pieces. -

Figs. 24A to 24C are views showing the limiting portion
which is to be formed in the identification block so that the
identification pieces are identifiedby the identificationblock.

Figs. 25A to 25D are views showing another embodiment of
the identification pieces.

Figs. 26A to 26D are views showing the limiting portion

which is to be formed in the identification block so that the
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Figs. 27A to 2-1C are perspective views and a bottom

vi ew showi ng an even further exenplary enbodi nent of

the ink cartridge according to the present invention.

5 Figs. 28A and 28B are views show ng the sealing

structure of the ink injection port in the ink

cartridge of Fig. 27. Fig. 29 is a perspective view

showi ng anot her enbodi ment of the identification

bl ock. DESCRI PTI ON OF THE PREFERRED EMBODI MENT 10 The

es invention wll . escri l.ow |

ld%"rhtel%a%cr%l%ff Byt b BRp ary ROk e S big e

dr 3 4 5214 and 4B showt 2. '%eﬁéraeaadge?&ttom view

accor 10 one” enbodi resent inven

o B YO0 AP L R LN s o
acgor§1 fg%ﬁ1t%gpﬁgg?ﬁﬁrygggﬁglgg t he contai ner body 8

Vi eme om surface thereof. The contai ner

bo | r [ p gl r ] y
vaifi0s R R Sk ARl PYEL oL B0 Prvre

of/¥ﬁérﬁﬁk'f%?eébﬁapeﬁo§t|Snf@ﬁSEgnkncéPﬁrl@@@rofegi n ZA

differential pressure 20 val ve-storing chanber 4 (Fig.
2A) PRI Chg SEE VESp@SsPe PEDRE | VEewPERSSUNEG geBERAE T dfbodiment
mechani sm which will be described later, a filter
of Chagrbedebt f pIcsSt ObhNgLacki | ter, and second and third
i nk chanbers 15 and 16 are forned in the upper region.
The diff epepCRaPT PORSSHI BHR APNEFBRRE D NEMBORIWENT 4 and
the filter chanber 5 are separated from each other in a
di reedé ipresent invention will be described below in detail

onthebasisofvarious exemplaryembodiments shown inthedrawings.

Figs. 1A and 1B show an ink cartridge 1 according to one
embodiment of the present invention. Figs. 2A and 2B show the
front and rear structures of a container body 8 constituting

the ink cartridge 1. Fig. 3 shows the structure of the container

body 8 viewed from the bottom surface thereof. The container

body 8 is partitioned into upper and lower regions by a wall
2 (Fig. 2B)extended substantially horizontally. A first ink
chamber 3 is formed in the lower region. A differential pressure
valve-storing chamber 4 (Fig. 2A} which serves as a negative
pressure generating mechanism which will be described later,
a filter chamber 5 for storing a filter, and second and third
ink chambers 15 and 16 are formed in the upper region.

The differential pressure valve-storing chamber 4 and the
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of the thickness of the container body 8 by a wall 6. A
valve seat 6a (Fig. 2A)constituted by a protruded
portion is formed on the differential pressure

val ve-storing chanber side of the 5 wall 6, and

t hrough-hol es 6b are forned through the wall 6. A
frame 10 (Fig. 2B) for fixing a filter 18 is forned on
the filter chanber side of the wall 6. As shown in

Fig. 2B, The upper and |ower chanmbers are communicated

S s R IS oo A St

of 118t s e iy VA |b§9’)' # 3 PR End '2alve
Seaitat%hd@dg]eqh((); o(gclt)@%)%%%te‘grﬁy lf({!]% " &_tt‘d{&%e { 0Ke o rmed
on‘% df?ﬁ?f@ntﬁﬁﬁsi&%%gpﬁlV%aﬁb%r @%r1$ﬁ EHQﬂBEE élde %f the

connecte i Shanbe rou Oli
4
walfﬁ?”g%”éﬂ"ﬁfﬁﬁ’?ﬂ“*ﬁ%lr%%dé@ﬁai%‘p%:% SHE @ th P ©-
A f}lsposed Hlfhat ;thigodlffémlf £ Pi’@éz.s 19 f@dfolﬁn@a &n the

renti pressure

£1 M V Eeridndfd NG CHAMDET e APSL 1 NG fllter chanber 5 are 20
put between the 1 nk chanbers 15 and 16. Air bubbl es

corn i 1eslyn | 1h | kg asgending & n;gé‘%t.ih@dflcﬁﬁér | (haehardelre
3 are trapped in "the ink chanmbers 15 and 16. A wall 20

corﬁmrﬁn@bstéwmtﬁrﬁrah YesUedyidabpanihighd oFaghé $ilkernathnber
bet ween t he wal l and the outer wall of the container

5 »ﬁ@filsa %Oiteri&:defbe f’cloSp@@@ss@lgeai(é Ehew passage 2drnihe on and
al;ﬁz a vertical plane) defined by walls 1lla and 1lb extending
vertically and walls 1lc and 11d extended horizontally on one
side portion of the ink cartridge (see also Fig. 7).

On the other hand, the differential pressure valve-storing
chamber 4 connected to the filter chamber 5 by through-holes
6b is communicated with an ink supply port 14 by a flow path
13 which is formed so as to be isolated from the first ink chamber
3. The ink chambers 15 and 16 are disposed so that thedifferential
pressure valve-storing chamber 4 and the filter chamber 5 are
put between the ink chambers 15 and 16. Air bubbles contained
in ink ascending from the first ink chamber 3 are trapped in
the ink chambers 15 and 16.

A wall 20 extends horizontally such that a slight gap is

formed between the wall 20 and the outer wall of the container
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is formed in the upper portion of the container body 8.
The f | ow passage (i . e. the space or air f |ow
passage) 21 is communicated wth an air-opening port
17 through an air-perneable film24a 5 and a capillary
22 (Fig. 2A) . The flow passage 21 is al so
communi cated with the first ink chanber 3 through a
cylindrical portion 25. That is, the first ink chanber
3 is connected to the air-opening port 17 through the
Ilndrl

bodiihd Aot TF 2o SERS oA Hodider 13) GFOODS Grried [T 1RG. 20
ff t I p
is w%re” 'aqw%“ﬁpi%“éf%oﬁt%éﬁysf‘%r.eé‘gcsoéﬁah"a”f?r f e e
bl e .fi F 1A to .t f
flo&ua;b?§$‘£ g %%e 886 log’r?/ % ﬁ a%sa%%ﬁgpgés c%rrrmutrh%ated

wlt%o%rllle(:t erd ope trg;e pfc#t ol @H}%Mtar} Zta-g:%rt H?Lteh%rllm 24a

comTunl ca roug a groove )

t t ai er: b 4a a
andtr o al L rf%éﬂ bq’ﬁetjpl 1§ ai rrRerey Ip%ssa'gleng 5! B‘iiso

I'm24b.” The ai r - per neabl e

comfitth %teé?:fi%ut@l Ehg i ddf e 0f dﬁa%l&erpt3hc9angﬁe§Q:%ﬁ1qdqdr1ca1

portlon formed 1 n the container body B.

por%qec‘ﬁi f2'53a| ll‘)‘pata ifs, | mngupRest iRQr fc"n%ﬂ\b%%a 3( FisgcodAkcksd to
formed in the nmiddle portion of the 20 recessed portion

thezgl%oolﬂé@xlntghﬁo@tripetfm%}@ thid ®y24adirs caongedtientds, the
he filmsupport portion 23a in a stretched state. On

ai - ropidielre NG 24w addd | terdmal eadfy 12 24b (Fig. 1A

and 1B) is bonded onto the upper surface 23b of the

regessethqarin@nyZovd fomiddtoheathe stiaff B resa tdlatpragsure

i nside the container body 8 is insulated from
va latevosipheirey athdniesr pofit i oide surface of the container body
8 is sealed with an air-impermeable film (Fig. 1A) 37 to thereby
form the capillary 22. The capillary 22 has one end 22a connected
to the air-opening port 17, and the other end communicated, through
a groove 23c¢, with a region formed between the air-permeable
film 24a and the air-impermeable film 24b. The air-permeable
film 24a extends in the middle of the depth of a recessed portion
23 formed in the container body 8. Specifically, a film support
portion 23a (Fig. 2A) is formed in the middle portion of the
recessed portion 23 so that the air-permeable film 24a is bonded
onto the film support portion 23a in a stretched state. On the
other hand, an air-impermeable film 24b (Fig. 1A and 1B) is bonded

onto the upper surface 23b of the recessed portion 23 ina stretched

state, so that air inside the container body 8 is insulated from

- 10 -
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The f | ow passage 21 is communi cated with the first ink
chanber 3 through the cylindrical portion 25. An
opening 26 is provided above the upper portion of the
cylindrical portion 25 and sealed 5 with an
air-inmperneable film27 (Fig. 1A and I1B) which can be
deforned elastically. Further, a normally cl osed type
valve not shown is received in the cylindrical portion
25. In this configuration, the film27 is elastically

atmdoesfq{ d aéjythai\';éqgﬂﬁrtajoérpg rod which conmes in to contact

the ink cartridge 1 is attached
to Ttﬁbefigﬂf)ra%'s%%edfi”lgeco 1 e g YAl fﬁl,»%@mdchamber

a resu first in er 31s

3 tﬁ?gﬂﬁﬂ' %ﬁ&'cc\pllvﬂchhl&hf Jdrct\’i(o‘?ﬁ§§ag%@]opé$ﬁr§fgwnlé rbrov1ded

, a recessed portion 30 i's forned |ust

abobﬁé Qwet hepdt fierenid s Ehéséwfna’@lc\_/ﬂ Y ingh Qlaagmrsealed
5 and opened to the I ower surface side in which

wnﬁh%d rH‘lrSlhﬁrﬂié’:rQéHBlel“fiﬁn PPV Qf 1demd fiathtith can be
protruded portions 31 for identifying the ink

de feainidd dge: A& 10ryed fur thize , r ecessed 1097 idleRed3@ypknkalve
injection ports 33 and 34 for charging ink at the tine

notofsHmAlfact i@ idfed hign | e caflirdige: Ar endtsiod araed in
the lower 20 surface of the container body 8 As shown
i n I @hi4, confibernecesseth@ofilinor73@s éhesdicerl y atefokmed
of the length of the container is divided into three,

by bheoderati hgnrod wifidtheowiedt hnof o tdwentcaortt aiinér the same when
divided into two, and the direction Z of the height of

the hekcoatarnégei s idi witdedhient bostlxe tredcheriely dkgime, so that
coordi nate points. A plurality of identification

the valve is opened. As a result, the first ink chamber 3 is

put in communication with the flow passage 21.
As shown in Figs. 2A and 3, a recessed portion 30 is formed
just below the differential pressure valve-storing chamber 4,

and opened to the lower surface side in which the ink supply

.port 14 is provided. Identification protruded portions 31 for

identifying the ink cartridge are formed in the recessed portion
30. Ink injection ports 33 and 34 for charging ink at the time
of manufacture of the ink cartridge are also formed in the lower
surface of the container body 8.

As shown in Fig. 4, in the recessed portion 30, the direction
Xof the lengthof thecontainer isdivided into three, thedirection
¥ of the width of the container is divided into two, and the

direction Z of the height of the container is divided into six
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protruded portions 31-1, 31-2, 31-3 and 31-4 are
di sposed at coordinate points (X, Y2, ZI), (X, Y1,
Z6), (X3, Y2, Z3) and (X3, Yl, Y2, Z5) respectively,
by sel ecting an appropriate 5 conbination fromthe
coordi nate points, to thereby constitute the
identification fitting portions. It is a matter of
course that when the coordinate points are set and
selected to correspond one-by-one to, for exanple, a
to €hOe9) o, CabLAE A9 NAArs @ akbnekOfi d ke @itk ication
cartridge different in'the kind of ink can 10 be
profieveet edfrindeing atipched 1-03 thes rEco dimg deidrd at
by m stake. Figs. SA and 5B show an exanple of the
cocdidif@rtentcaln Ry qsayr @2, vahye senyi ng, agep, negat ive, z3) and
pressure generating nmechanism Fig. 5A shows a state
(x3,nyhi of?,t s )valampd st ctosed.byFi g1 &R istpvwm apratate dte
whi ch the valve is opened. A nenbrane valve 40 has 15
comdl neniwmars ddu adhepardod i ee ippiriss outerthereby constitute
circunference, a thick portion 40c provided with a
thet hnengh-fHalse 1400 fiin titngy penttéonsandl . an approxematfelgpurse
S-shaped bent portion 40d provided near the thick
thagowheortlacofiénpertpaine valkees etDang fd haark ddbta correspond
cylindrical holder 41, which is fitted into the
onedibfyfementtical foressian DO, val Mendtob | gk cranbardee ard/or a
coiled spring 42 is inserted into between the center
kinchiodk ipdr t koninBccandridgecentapnentbodytige kimdtdf sink can
enbodi nent, between the center thick portion 40c and
be piey eyt ehdrpadle ing dekaghsd tothe eeerEd g deEECePYihe take.
coiled spring 42 is adjusted so that the nenbrane
valRig«058ainpeBsepar e *prgdet ab Wa defSeRPRBA2 APHEREVLe

point of tinme when a predeterm ned , . .
valve serving as a negative pressure generating mechanism. Fig.

5A shows a state in which the valve is closed. Fig. 5B shows
a state in which the valve is opened. A membrane valve 40 has
an annular thick portion 40a in its outer circumference, a thick

portion 40c provided with a through-hole 40b in its center, and

-an approximately S-shaped bent portion 40d provided near the

thick portion 40a. The membrane valve 40 is fixed to acylindrical
holder 41, which is fitted into the differential pressure
valve-storing chamber 4. A coiled spring 42 is inserted into
between the center thick portion 40c and the container body 8
{in this embodiment, between the center thick portion 40c¢ and
the cylindrical holder 41). The elastic force of the coiled

spring 42 is adjusted so that the membrane valve 40 can be separated
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negati ve pressure due to ink consunption in the
recording head acts on the ink supply port 14 (Fig.

5B) , and the nenbrane valve 40 can be nade to contact
the val ve seat 6a elastically at the 5 point of tine
when the ink supply to the recording head is term nated
(Fig. 5A). The contai ner body 8 configured as descri bed
above is forned into a sealed container by sealing the
filter chanber side surface thereof with a cover 36

Fi B).and b | abl e 10, fi
cecty e G2 UR Rt RE T OERFGT PECKIP it Anec

negsétqﬁze S A %‘”f %fee% ihf EBERBBB?&FEOE‘ .Plhé Eé‘ce%%cﬁ‘ﬁag head

supply "port I's sealed w can

actﬁ!B%eEthlﬁP%ﬁﬁhh%Pp%ftaﬁa Bk ngﬂl dhe, m@ﬁbf£*% valve
75 The 3k

I njection devi ce 1I's connect ed I njection

40 RQIH $e3adad t§4chtEE% ALt Qmsgréégs é@dei%r@tdﬁ(%ifﬁ dtS the

container is filled wwth ink. After the sea
po iGN ARk Wrfen £helieg éfmsﬁw Bls,thfefkeedcms iy €44 98 Rt Hhated
33 and 34 are seal ed a plug(s) or an
(Figy .r -3ayper meabl e f|In1(s) Thus t he seal ed container
is finished as an ink cartrldge 1. Fig. 6A shows an

examy eoataanearidd dgecbot delir &0 adapt edi b2Q AR hes formed
af orenentioned ink cartridge 1. The cartridge hol der

inte0a has laadasatpontirasy Séalnablihd2i1b3ranthdk PEodbdad face
on the base portion 51 so as to correspond to the

thefre@rftw Sttt hacereaf3d Bigl NB) Gardisy dgechrbdgtthe 4iwo- isipde meable
surfaces thereof adjacent to the front surface, a

filpr & udddy pdrit)i amtab tpreo\d idieitk amttind hases pord icdanbkr side
and |l ocated in position corresponding to a vertica

sunfecessdereof. In the condition that the ink supply port 14

is sealed with a film which can be broken by insertion of an

ink supply needle, an ink injection device is connected to the

ink injection ports 33 and 34 in the bottom surface and the sealed

container is filled with ink. After the sealed container is

filled with ink, the ink injection ports 33 and 34 are sealed

- with a plug({s) or an air-impermeable film(s).. Thus, the sealed

container is finished as an ink cartridge 1.

Fig. 6A shows an example of a cartridge holder 50 adapted
to the aforementioned ink cartridge 1. The cartridge holder
50 has a base portion 51, walls 52, 53 and 54 provided on the
base portion 51 so as to correspond to the front surface of the
ink sartridge and the two side surfaces thereof adjacent to the

front surface, a protruded portion 55 provided on the base portion
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portion of the ink cartridge, and identification pieces
56 extending in an insertion/ renoval direction of the
ink cartridge for detecting the kind of the ink
cartridge. 5 Specifically, the identification pieces 56
are constituted by a plurality of pieces 56-1, 56-2
arid 56-3 which are selected to have lengths to reach
the | ower surfaces of the identification protruded
portions 31-1, 31-2, 31-3 arid 31-4 fornmed in the
recessed ortion 30.0f the ink c rtr| e fromt
51 Gk 406 a5E0 B Bar T AgR, CHior T RR” Favetlibas pecessed

o rﬁxgnt C II|S|€n of thg |dent|f1& p£ ces 56 w g
P eht't |c%t|o%a’6‘|;lo‘%r%%ed Bor%.%lﬁélgic t31-B R
t
t?él‘f‘d%i‘%n Ao SN a%e'dﬁEere&é%nC%a% R eqpyidge
t th 15
for, Mfel ey “%’g%@giﬂfi‘é’%%ﬁl{%i BLELREE (S5or che
' d%ééiﬁf‘ééPP%ORﬂk?&Qﬁeﬁélﬁlllc%\ﬁ’lbﬂep‘ Ko 34 Lird0€o 1 9: PEuced

fitted to the | der Q. the contrary, when an

by lahgamRatiikhecirnki 6aELr 5898, i Sc1P ake ba;uaaclﬂ@@ht Qrkh€elected
hol der 50, the identification pi eces 56 of the

to Gakkl Bgegfhbedekdeh bR 1nRReEatEavwktht Ree identification
identification 20 protruded portions 31 of the

pré@fidédiperteopseyent, ghe2i ri -suppd B 1 -aeeshteed L AMHEOYEAgssed
nore into the ink supply port 14. In addition, an ink

postippl Boneedites iisiknotrtkidgtrat®d cihe Figsacé8d BndebBarriage,
but the ink supply needle is provided on the base
thaoliti, oo Fikavaf stthes bolpderveh( andlliecahesf itheaide@gt Dhication
surrounded by the walls 52, 53 and 54, i.e. in a region
piapposiot i the lpr adended tpatticonp 55t ruded portions 31-1, 31-2,
31-3 and 31-4 which are identification fitting portions, when
an adapted ink cartridge is received.
Hence, when the ink cartridge adapted to the carriage (the
holder 50} is to be attached to the holder 50, the identification

pieces 56 allow the ink cartridge to bhe fitted to the holder

.50. On the contrary, when an incompatible ink cartridge is to

be attached to the holder 50, the identification pieces 56 of
the carriage (the holder 50) cooperate with the identification
protruded portions 31 of the cartridge to prevent the ink supply
needle frommoving more into the ink supply port 14. 1In addition,
an ink supply needle is not illustrated in Figs. 6A and 6B, but
the ink supply needle is provided on the base portion 51 of the

holder 50 and located in a region surrounded by the walls 52,
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with respect to the identification pieces 56. In this
enbodi nent, when the ink cartridge 1 is attached to
the ink cartridge holder 50, the front side three
surfaces 5 of the ink cartridge 1 and the recessed
portion C (Fig. 6B) of the ink cartridge | are guided
by the walls 52, 53 and 54 and the protruded portion
55 respectively so that the ink cartridge | is
positioned to a predeterm ned | ocati on as shown in Fi g.
rther, t.he fi s AQREI AL
53 EH q hghn l! %ﬁe éﬁﬁgjgyJ%gg:to op lon 22
al g&;@ i itk 4 éﬁeorw {dydrd o por L1 on 25.
Wltﬁer{\c{{s ec;I rt{s}?et { i n{)ber 3 éc, opened to the air
t hriough, t§%ﬂﬂﬂn@§§a%%¥- tide @l repanneapl o 135359tthac,hed

24a, the capillary 22, etc. Wien ink is consumed by t

to @G- aad dde thi saconh tiae 4250 $hat Neaa iMB races

pressure acts on the ink supply port 14, the nenbrane

of \taleverdOcheeeiivige di hhar enk ﬂéC@E§§§Up@r@DQn|§ (Fig. 6B) of
separated fromthe valve seat 6a agal nst the urging

thef drge ofrthielgoil edre SPUided 42y e vaki 4 ieahesF iargt 54 and
i nk chanber 3 passes through the filter 18 and f1 ows

thet brotgludiekeptbhtaoghShot @spddi i v by tshe t2@ tdihéerehntdaatt ridge
pressure val ve-storing chanber 4. The ink further

1 ipagsesl tilmmodyhtd he pihrdrighennioded 40hcof i drhea eatbranen Fig.
valve 40 and flows into the ink supply port 14 via the

6B.f | Buwrphssagthe3fiAm 2hona Pnefbgd Ty Weernopewkafimns aut(not
of the ink supply port 14 so that negative pressure ,

shoagt)sodnt heeg efddnddmacHamber B opgk Fine tad Vig pembepKinstalled

chanmber 3 is sucked into the upper region. .
in the cylindrical portion 25. ence, the first ink chamber

3 isopened to theair through the flowpassage 21, the air permezable
seal 24a, the capillary 22, etc.

When ink is consumed by the recording head in this conditiecn
so that negative pressure acts on the ink supply .port 14, the
membrane valve 40 receives differential pressure and is separated
from the valve seat 6a against the urging force of the coiled
spring 42. The ink in the first ink chamber 3 passes through
the filter 18 and flows through the through-holes 6b into the
differential pressure valve-storing chamber 4. The ink further
passes through the through-hole 40b of the membrane valve 40
and flows into the ink supply port 14 via the flow passage 13.

As shown in Fig. 7, when ink flows out of the ink supply

port 14 so that negative pressure acts on the filter chamber
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of the filter chanber 5 via a fl ow passage A forned by
the wall 11 so as to extend substantially vertically,
a fl ow passage B extending horizontally in the
uppernost portion, a flow passage 5 C fornmed by the
wal |l formng the filter chanber 5 and the wall 2
extendi ng hori zontally, a vertical flow passage D and a
horizontal flow path E. In this nmanner, the ink in the
first i nk chanber 3 flows out of the bottom portion of

, 4% 18 Cher i SO B RE b e PO R o (Hhe PRRCEregion
iﬁ%’iﬁ?ﬂs&ﬁ%&&% SRt ot of TORRAF IO ERemEmcoys e wall
11 S e e PER R oSt B Re he bk Ve b DREL L branbid risrace B
%ﬁ‘%e&{”‘*éﬁ%al? Rl the R EPROPE Lty £8P 8y PEssage

C ﬂq?ﬁ?élcﬁ%%uncg{p%j%aﬁqp%ro@%‘}ﬁr g&’eh%?ﬁgeg %Pgﬁbé 8' éﬁg E}?e wall

eren
[ [ j
e L

£1AEGHISE B NK 1inn thhe h@%n%%rt%h@ggnkslﬁoﬂﬁén?grsgolnk chamber
conpl etely or because of exchange wth a different kind

3 Ofoudkout her vahyerSBIBRIpbPLibe &F! tRNErFcabt POAE I OadSer 3
for communication of the first ink chanmber 3 with the

vid thw passiage chhmbeses1suppdite . byehibe, eper BubBYebotb®iained
the recording device, so that the valve is closed.

in Fure herk atleetmapbeaneival vetd) i :n wigedpbercpotacbnther the
val ve seat 6a elastically by the spring 42.
inlConsedumnt | ¥5 and 16, and are removed from the ink as much

as possible before the ink flows intc the filter chamber 5.
When ink is consumed in the aforementioned manner, ink in
the first ink chamber 3 located in the lower section is sucked

up to the filter chamber 5 located in the upper section, .and

is then supplied to the ink supply port 14 through the differential

. pressure valve mechanism,

When ink in the ink cartridge 1 is consumed and the ink
cartridge 1l is removed because ink in the ink cartridge is consumed
completely or because of exchange with a different kind of ink,
the valve member in,the cylindrical portion 25 for communication
of the first ink chamber 3 with the flow passage 21 loses support
by the operating rod of the recording device, so that the valve

is closed. Further, the membrane valve 40 is urged to contact
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ink is prevented frombeing | eaked fromthe ink supply
port 14. In the aforenenti oned enbodi nent,
identification protrusions are fornmed to be integrated
with the ink cartridge. S As shown in Fig. 8,
alternatively, a recessed portion 60 may be fornmed in
the container body 8 constituting the ink cartridge 1,
and a franme 61 capable of being inserted and fixed to
the inner circunference of the recessed portion 60 nay

d t Furth
th% PGenfre sea o p%dfoft %&@ﬁr@b&%%@w beCPBPRgentLY
n.the in

lsn&rﬁ’%neﬂr,ﬁafﬁm Beanot 1B KREAFERS %h%zmk&eﬂ@& ¥ Rgrt 14
Lo {hi 5, xapple,af. an.L0K ERLLEIARe, aGgorglpo Lo Lhe

present I nven y prepari ng I catl on

pr%ﬂg%??nQ%P@VM@?éJ‘%o S”Ehﬁécgﬁété’&‘ W rttﬁ%eq{i%oégirgp?dge.

erent ositions rn accordance W

AdfsH | K ﬁ?ﬁtrédggﬁ?érnébfnggt n?éc@??é&ipgiffénséb may

can be used commonl or various kinds o

be LR @erhdtﬁbg@on@-egfnéP pHY %hQ&\hEB?t@Klﬁer@{e ink cartridge

appearance of a further exenplary enbodi ment of an ink

1, Cahdrhdgeamecordiagan20 &0 bB@n?fﬁﬁgﬁktéHVﬁﬁalPDerhﬁo the
ink cartridge 71 mainly has a f rect angul ar box type

ingont @i petimbedyndd Bavtng acekosed sbdeiocANdoaRaPPPESESEmed
openi ng side, and a cover 73 for sealing the opening

as Sk dgisAnet@kmsupply pUAthe i sty ovdstedd Hicd thieorl eadi hthded
end side in the direction of insertion of the ink

‘pocaitms dgk may da amddge (Hhee.inorrt berlfatkomfsuhtateame 61

of the container body
so that the frame 61 forms an identification block 62.

According to this example of an ink cartridge according
to the present invention, by preparing the identification blocks
62 having the identification protruded porticns 31 different
in positions in accordance with kinds of the ink cartridges 1,
the container bodies 8 per se canAbe used commonly for various
kinds of ink.

Figs. 9Aand9BandFigs. 10Ato10Dshowtheexternal appearance
of a further exemplary embodiment of an ink cartridge according
to the present invention. The ink cartridge 71 mainly has a
flat rectangular béx type container body 72 having a closed side
and an opposite opening side, and a cover 73 for sealing the
opening side. An ink supply port 74 is provided on.the leading

end side in the direction of insertion of the ink cartridge into
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72 in this enbodinent), and is offset in the |engthw se
direction. Retaining nenbers 75 and 76 are forned on
respective sides of the upper portion of the container
body 72. 5 A nmenory device 77 with electrodes 77a is
provided in a recessed portion 72b bel ow the retaining
menber 75 located on the ink supply port side. A

val ve-storing chanber 78 is forned below the other
retaining menber 76. A slit portion 79, extending in

the insertion/renoval ction of the_ink cartri
o St 2880t o el BREE R Dathrs 56 PhogBhhha fHE hoay

1 f th t 7
72 GRS 3 B i S 56 T Sk %%éheﬁ‘tﬁ{%@ﬁos\&ggn‘?im“
I di head
b Ao I 8 BT A5 S b 2 o

ST B SRR 38 0

nic i ng 1. A cartridge
pr eﬁ%é‘ﬂoPgh”BSGlee hgﬁde @c@r[)g?'soggﬁf ak %%gg}ggain a

region in whicht supp y nee

reéé‘sé@dispSPPQth?% b@lbﬁafc}dép%@glﬁ&nel ﬁEﬁ%éPngl@%ted on

is provided as the cartridge pressing ne

thd OSSP ING, Pty dded  pi RCEs PP 206, | 5nd WHERG Letwesn formed
the ink supply needle 202 and the leaf” spring 203 t

be BXW @R@ &#hd Pe dtRSelitionéneapval . dhrectd pArefohie, éﬁkendlng
cartridge 71. Electrodes 206 are disposed in a sid

inweld 205 o dier dridva B updtdc hessl e 202 Slnqteca@\tﬁﬁ@@&S&@ is
portion 207 for engagenent with the protrusion 75a of
fotred netat ning irehapplAb pure: for i@ in the center region of
the container body 72.
As shown in Fig. 11, a carriage 200 to which the ink cartridge

71 is attached is configured so that a recording head 201 is
provided in the bottom surface. An ink supply needle 202 is
provided to the carriage 200 to be communicated with the recording
head 201. A cartridge pressing member is provided in a region
far from a region in which the ink supply needle 202 is provided.
In this embodiment, a leaf spring or plate spring 203 is provided
as the cartridge pressing member. A positioning protruded piece
204 is formed between the ink supply needle 202 and the leaf
spring 203 to extend in the insertion/removal direction of the
ink cartridge 71.

Electrodes 206 are disposed in a side wall 205 on the ink

supply needle 202 side. A recessed portion 207 for engaqemen"c
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above the el ectrodes 206. A recessed portion 209 for
engagenent wth the protrusion 76a of the retaining
menber 76 of the ink cartridge 71 is formed in a side
wai | 208 opposite to the side 5 wall 205. In the
af orenenti oned structure enpl oyed, when the ink
cartridge 71 is inserted with the ink supply port 74
| ocated at the deep side and pushed against the plate
spring 203 as shown in Fig. 12A, the slit portion 79
with EﬁétﬁfﬁEggspgnthgap59tEngge%QJ ge %&ﬁer BCEre Iormed

even I n the case where a rotating arr ow

abbPe Rk h2A)cdRidd ver by E@@e§$é@ﬁbsﬂ¥4angﬁ%@3fegoyhg§gement

an offset position so that the ink supply port 74 s

witi® €MENSdot HEUNMAT deat he eﬁgtyé@qpﬁlﬁeeméﬂkegavﬁréﬂg@he ink
is restricted to be parallel with thée specified

caftsedgd ONl r oMt metd riectd @ldet hati 2i SoisSopbBs@atdi £t8CERONside
parallel with the vertical direction in this

wa Bhbpeb ment. When the ink cartridge 71 is further pushed
in against the wurging force of the plate spring 203,
t helpriote usfonem@baiofetihetruetarai agpeyder Wiveh Sthe ink
dropped and fitted into the recessed portion 20 207 by

cattwidot afl el asinsetyedfwihe teeainkngupehbepo7® 8% located
shown in Fig. 12B. Also, the retaining nenber 76 is

at fibtet ddepns bde lrnd pecbssledgpons £ ahe20datensphengtier as shown
hand, to renove the ink cartridge 71 fromthe carriage

in F@ f drrPexth&ngeibrrehelonke? shemstthe atedabmi hige nenderuded

75 1is fressed el astically toward the container body 72,
Piggr 20 Hence, even in the case where a rotating force ({(the

‘arrow A in Fig. 122) is given by the plate spring 203 provided

an offset position so that the ink supply port 74 side is turned

downward, the posture of the ink cariridge is restricted to be

parallel with the specified insertion/removal direction, that

1s, 1n a direction parallel with the vertical direction in this
embodiment.

When the ink cartridge 71 is further pushed in against the
urging force of the plate spring 203, the protrusion 75%a of the
retainingmember 75 is dropped and fitted into the recessed portion
207 by the total elasticity of the retaining member 75 as shown
in Fig. 12B. Also, the retaining member 76 is fitted into the
recessed portion 209.

On the cther hand, to remove the ink cartridge 71 from the

carriage 200 for exchange or the like, when the retaining member
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protrusion 75a of the retaining nenber 75 is separated
fromthe recessed portion 207. Hence, when the ink
cartridge 71 is pulled out in this condition, the ink
cartridge 71 can be renoved without 5 bending force or
the like acting on the ink supply needle 202. Figs. 13
and 14 show an exanple of a flow passage forned in the
cont ai ner body 72 constituting the ink cartridge 71.
The cont ai ner body 72 is partitioned into upper and
l.ower_sect ch ext.end
7> dGo&EEREE I%lar? yaltici}'" Hna, hrﬁ)re rit(fusnpeercﬁ?dc?/aﬂlzy, the
proPiields 1Bas g%htﬁ? npgfffn}[lb@emet{l’?e% Al SUPBLYaPOLLy o the

i'sS I'ocated s irst

rece%se?irﬁggtigntf@? ! O%rnc%ec&hgﬂ HIRQI QR ca D8y e_oqu is pulled

séction 1S partitioned by a frane 84 such tha

outwﬁh It 180 86hMEE18A, RO LM SHE  88Ge AN LR B)e EQﬁofzééWﬁLthout
is spaced 15 at a predeternined space, gap or

bedﬁl%ba&%Qc%rQQ‘@h@ahhkgza@E1hBeonC@Héa&ﬂEfsﬁﬁﬁmy7ﬁbédﬂe 202.
defi'ne an air communi cati on passage 83. The interior

of rtike .f namerd? 145 diow dad damp Merdf calf Mal lpsage formed
havi ng a comuni cation port 85a forned in its bottom

in porkt icomtaiseert hatd e reegiom st froy net: aisnla seconidigenkil .
chanber 86 and the 20 other region is forned as a

Thet ddmda inkr thahber 87paThétseveddintnkuphanmzerd 86wandadtaons
bottom surface 72a of container body 72 are connected

by towahth biviierc e xd esulct isobstlhowiagdyshgei 88nhhl ¢ diad, dore
| ower end communi cated with the first ink chanber 81

speand ia@ lippeexértdsonnuaiicht adnaindr tthatbsheomm posthphy port

of the second i nk chanber 86.
74 side is located slightly lower.

A first ink chamber 81 is formed in the lower section region.
The upper section is partitioned by a frame 84 such that the
wall 80 serves as a bottom surface and that the frame 84 is spaced
at a predetermined space, gap or distance from a wall 82 of the
container body 72 to define an air communication passage 83.
The interior of the frame 84 is divided by a vertical wall B35
having a communication port 85a formed in its bottom portion,
so that one region is formed as a second ink chamber 86 and the
other region is formed as a third ink chamber 87.

The second ink chamber 86 and the bottom surface 72a of
container body 72 are connected to each other by a suction flow
passage 88 which has a lower end communicated with the first

ink chamber 81, and an upper end communicated with the bottom
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A wal |l 89 having communi cation ports 810a and 89b is
formed in the |lower portion of the suction flow
passage 88. A-P opening 90 for injecting ink fromthe
outside into the container body 5 72 and an opening 91
conmuni cated with the first ink chanber 81 for

di scharging air at the tinme of injection of ink or
injecting ink into the interior of the ink cartridge
71 are fornmed in a region opposite to the |lower end of

portt %:ggne5g1ggéy%@a§§gg@h?$bér196The third i nk chanber
[

S partitioned by a wa 92 at a predeterm ned gap

fromhﬁge8§pH§5iﬁﬁrE@ﬁﬁugﬁéaﬁﬁohhgoft§n®9§4ﬂuﬂm®tbﬁs formed
\Mﬁ I's 94, 96 and™85. A fourth ink chanber 93 is

in tBBr tbikoned+ PYn VW lih d4ucR cand18%. pAshgeeds chamhepening
104 1s partitioned by the wall 94 continuous to the

90 M i Fdormetoiikngrémf theéesudbidd5ifEbgthébrontandea body
differential pressure valve-storing chanber 103 (Fig.

72 aPar ot ind i ®necoonuhbeaotbewishr theefsrde opposhbaber
to the filter chanber 125 by a wall 95. Through-holes

81 fObaliadcha g iovg dad & hrughinhe fivahjes8ioge f hat: gmrnjecting
passed through the filter 125 is led to the .

ink dirffertens i mteressupé vhevénkt crrhgicdagntiér aze fogmethdn a
filter chanber 104 and the differential pressure

regial st ot iagtehbhbetowes ape Pécibhed Soppdsht é legcRassage
other with respect to the common wall 95. The

88. partition wall 96 having the communication port 96a
bet ween the walls 80 and _96.i s provided inbthe | o F9s at
poFig o b¥d t ek walpmBEr Fhe IFaPerti-oroRER P¥7 2h&ing “4

a pégggﬁggﬁfgé r]gap from the upper surface 84a of the frame 84

and by walls 94, 96 and 85. A fourth ink chamber 93 is partitioned
by walls 94, 96 and 97. A filter chamber 104 is partitiocned
by the wall 94 continuous to the wall 92 for storing a filter
125 (Fig. 16), and a differential pressure valve-storing chamber
103 (Fig. 15A) is partitioned on the other surface side opposite
to the filter chamber 125 by a wall 95. Through-holes 25a are
provided through the wall 95 so that ink passed through the filter
125 is led to the differential pressure valve-storing chamber
103. The filter chamber 104 and the differential pressure
valve-storing chamber 103 are located opposite each other with
respect to the common wall 85.

The partition wall 96 having the communication port 9%a

between the walls 80 and 96 is provided in the lower portion
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port 97a in the |lower portion is provided to define an

ink flow passage 98 between the wall 97 and the frane

84. The upper portion of the ink flow passage 98 is

conmuni cated with the front surface S side of the ink

cartridge 71 through the through-hole 99. The

t hrough-hole 99 is separated by a wall 100 conti nuous

to the wall 97 as shown in Fig. 14, and is communi cated

via a recessed portion 100a (Fig. 15A) of the wall 100

it h tihe dppe { f fii 1der unication
ot \Mnem?'}ael et%?] , Frtlﬁweg %tr%rlrtg%qi r(}% el l1 O9t 99h a::‘;sl@{(% %rrmC%at ed

por%ﬁ?ﬁ Qnr€EE?Eo%Q% pattibhopedshyy ded wad e £ 1H0 an94nandl ow

throug e recessed portion 100a and is further

pas%@ygiﬁ@é%%h@ 41 YPPShd POkt f OmOB at.heThildmler portion
chanmber 104 through the communi cation port 94a forned

of thd {HE AMRREHaRRAI0Ds Df doeuindldat@4 fothpetd iftdooi Bgrface
the filter chanber 104. 15 As shown in Fig. 15A, the

sidd yercporinencoftthegdi fietrndicgh tpeessunvegh-hole 99.
val ve-storing chanber 103 and the ink supply port 74
arme amenigd-iol eaah of hpdnated kbowapagddgé00 continuous
constituted by a recessed portion 105 fornmed in a _

to tsws fackl of7 the sbowai her Fbgdyl472andngsafommunicated via a

air-inperneable filmcovering the recessed portion 20
recdffed Ippfiipn 150 tiFd g-efldPéneé hperal 1@5@ wddd} gt gprer

a deep portion which cones into the ink su ﬁl hEort
porisiaieo I Ahgrfiow e 6derbend Obhi cAnmeaRd @ sy PRafhepygnhole

path resistance is made as high_as @osslblg, g m%ge walls
99 B ceRBNYDYCAFBENYLERednarPORN g%o% ¥6B1C8AFH RY the wa

rectangul ar reces eE ortion 108 in_a region Q Si
100{§u¥ﬁgm§ggoﬁarpHgﬁc Q E?cg%sg ep?B?h%%eﬁ%§%ﬁgﬁf?ﬁh%%rther
communicated with the upper portion of the filter chamber 1C4
through the communication port 94a formed in the upper portion
of the wall 94 for partitioning the filter chamber 104.

As shown in Fig. 153, the lower portion of the differential

pressure valve-storing chamber 103 and the ink supply port 74

. are connected to each other by a flow passage constituted by

a recessed portion 105 formed in a surface of the container body
72, and an air-impermeable film covering the recessed portion
105. In Fig. 15A, the reference numeral 105a desighates a deep
portion which comes into the ink supply port side.
Anarrowgroove 106 whichmeanders so that flowpathresistance
is made as high as possible, a wide groove 107 around the narrow

groove 106, and a rectangular recessed portion 108 in a region

_.22_



10

15

20

surface of the container body 72. A franme 109 and ribs
110 are fornmed in the rectangul ar recessed portion 108
so as to be located in a position |owered by one step
from an openi ng edge of the 5 recessed portion 108. An
air-permeable filmhaving ink repellent property and
air perneability is bonded to the frane 109 and the
ribs 110 in a stretched state to thereby define an air
conmuni cati on chanber. The narrow groove 106 is

opp&EIPAINEGat gd s@t&ﬁdalﬁﬁrEﬁﬁﬁb%'d%Gr%Qbo@dyhéd“%n the front
recessed portion 108 with respect 10 to the

sur Bk ée Pef NBAble fdd iMe Addypugh- hal erddd ngfaﬁmdlw 11® are
bottom surface of the recessed portion 108, and

for®@dMANt ated £ il Hne b sely f)ozst@aﬂexroer e8i #8 tbl8e located
(Fig. 13) partitioned by a 112 of the second ink

in £hasbeei8h. 1dheratihey ené efebhé rosl endepardgicordid df5 the
communi cated via a through-hole 114, a 15 communi cati on
recdt o8 ®ckki cantoa. t Koudgr—helkeehtd onf t hmttaering ink repellient
val ve-storing chanber 78 as shown in Fig. 15B. At a
propeady ngneéndiof peheeudlivetst asi bgnceantter U@ ifrantse 102 and
insertion direction of the ink cartridge, i. e. at the
the|okes pbPtiona ofrehehed véaseoltionghetraiyeder@ nien arhizsic
enbodi nent, a window 20 78a is forned and opened as
ComEpRAA F hOF| ghamderan Thient#Fredt 960Vl 6ER 130CPBmpaicated

described later is nmounted to a recessed portion 150
Wltkbfj %Lh%f%%%tséﬁjﬁe?e%b‘ay oiothy BecAs Stef%PjaFE}aP 108 with respect

o USSR PG A0 LA 12 10 2B e

he recordi,n ent er.

botﬁﬁﬁg%g g@%% %ﬁn&é& §§gessed %or%%b%?l%%thn %ommunlcated
with one end of a slender region 113 (Fig. 13) partitioned by
a wall 112 of the second ink chamber 86. The other end of the
slender region 113 is communicated via a through-hole 114, a
communication groove 115 and a through-hole 116 with the
valve-storing chamber 78 as shown in Fig. 15B.

At a' leading.end of the valve-storing chamber 78 in the
insertiondirectionof the inkcartridge, i.e. at the lower portion
of the valve-~storing chamber 78 in this embodiment, a window
78a 1s formed and opened as shown in Fig. 14. An identification
block 140 to be described later is mounted to a recessed portion
150 of the container body 72 so that the plural identification
pieces 210, 211 and 212 {(Fig. 11) and the valve-operating rod,

which are provided on the carriage 200 of the recording device
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Fig. 16 shows the sectional structure of vicinities of
the differential pressure valve-storing chanber 103. a
spring 120 and a nenbrane val ve 122 are stored in the
differential pressure S valve-storing chanber 103. The
menbrane valve 122 is fornmed froman elastically

def ormabl e material such as elastoner or the like, and
has a through-hole 121 in its center. The nenbrane
valve 122 has an annul ar thick portion 122a provided in

bod \Nl tcha.nt fﬁ?ﬁlﬁ{ %(l) and @ dgare; portion 124 integral

rtion 122a. The nenbrane val ve 122

Xq% %gohgetﬁg%c@éf‘fénap@i’rﬂc&dﬁ ok itheiffi@a¥eof the
port 1 he spring 120 has one end supported by a

dif@?éi&élecﬁ'é@%@%tzﬁwt?&buaj drhgwyeminane avapyéng 120
and the other end supported by a spring receiving
and B%Eﬂuﬁﬁaﬁ@&ﬂame a TOkWele 323rkaricltdss ag ftheecahanfiepressure
.15 1In Fig. 16, the reference nuneral 125

vawiaasstgﬁaltra;s @ndrhé er10pr ovitdedndmb tares fid tver Ichanberformed
104; and 12 6 and 127, air-inperneable filnms stuck-to

fro hen felndt seu f hgedefotthebtentataeiabodyc2aandlaghemer or
openi ng surface side thereof respectively. The film 126

the ild kegnaed Has shehtpagb-84lan? 1 He wWab|Ge8RT 85 Thgpmeghrane
96, 97, 20 100 and 112 as shown in Fi 14, by wel di ng

valwg 122 hakeansannhlar théCHpB@FtSQEtigﬁalHROHhﬁﬁﬁeﬂ§ its
86, 87 and 93 are fornmed. In the aforenentlone

cirqunieRRet i o#pdlﬁwkfiﬁd%%lmgfttllﬁrb&&‘? 1PR& Il i tpghe thick

passes throu the ink fl ow por 95a_but is ke
portin e Ao Ae RN E2 5 TReR  He® st of S HEnHAR o™

bod _ﬁ%%ort / IS raeﬂqg%egrtfortlhlf’l .COQ‘%Iet Is%rg‘lng 820 has one

end supported by a spring receiving portion 122b of the membrane
valve 122, and the other end supported by a spring receiving
portion 123a of a cover 123 for closing the chamber 103.

In Fig. 16, the reference numeral 125 designates a filter
providedinthefilterchamber104;andlZGandlZ?,air—impermeable
films stuck to the front surface of the container body 72 and
the opening surface side thereof respectively. The film 126
is bonded to the frame 84 and the walls 80, 85, 92, 94, 96, 97,
100 and 112 as shown in Fig. 14, by welding or the like, so that
the upper section ink chambers 86, 87 and 93 are formed.

In the aforementioned configuration, ink passing through
the filter 125 passes through the ink flow ports 95a but is blccked

by the membrane valve 122. When the pressure of the ink supply
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is separated fromthe val ve seat portion 95b agai nst
the urging force of the spring 120. Hence, the ink
passes through the through-hole 121 and flows into the
ink supply port 74 via the 5 fl ow passage fornmed by the
recessed portion 105. Wien the ink pressure of the ink
supply port 74 is increased to a predeterm ned val ue,
t he nenbrane val ve 122 is noved by the urging force of
the spring 120. Hence, the nmenbrane valve 122 is
brought in G €on . W t RV t ve 122
porto gt on 1 6uft "B PSR | Bl I e,
- frar | epgd radiond gadiMstC@RebBrgin
T L A e G
ford¥d &Y I SoKERY Bioa ¢IRIANILHILgal Y s P LSEWFRIgh the
value. Fig.” 17 shows the sectional structure of the air
r | cation 2k Mawe-isitdy ithe: ahanBekpls. pArt 74 via the
t hrough-hole 130 is formed in a wall partitioning the
£ Low Has S Or FemehapPerhd 8rede pseaspagtienbens. 131 f or ned
froman el astic: nenber such as rubber is novably
| neest ethe Ak tdestte afghhbol ek B3 pihi pberthed gey ipheepsed
of the pressing nenber 131 is supported by the
to £@radatesrhiogyd72aldevative bediprafel185live $dgpodst savisg by
an el astic nenber such a |eaf spring 132 having a
the lloweime b féx enf bynea grotrasizdh 188nard &h€epepprane valve
portion restricted by a protrusion 134, so that the )
122 Vs beobiady: 1350 §laabwaySonEged vhharhe e iR S&gh- ReIré 1on
130. The valve body 135 is disposed at the entering,.
950 sisde tedne éh@WoP Tt hekpk ek enbdiiefafhe arorementioned

operation is repeated, ink can be supplied into the ink supply

th

port 74 while the ink pressure is kept at a constant negative
pressure value.

Fig. 17-shows the sectional structureof theair communication
valve-storing chamber 78. A through-hole 130 is formed in a
wallpartitioning the valve-storingchamber78. Apressingmember
131 formed froman elasticmember such as rubber ismovably inserted
into the through~hole 130 while the periphery of the pressing
member 131 is supported by thé container body 72. A valve body
135 is supported by an elastic member such a leaf spring 132
having a lower end fixed by a2 protrusion 133 and a center portion
restricted by a protrusion 134, so that the valve body 135 is
always urged toward the through-hole 130. The valve body 135

is disposed at the entering side front end of the pressing member
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The identification block 140 as shown in Figs. 18A to
18C is attached to the container body 72 so that the
identification block 140 is |ocated adjacent to the
air comuni cation 5 val ve-storing chanber 78 and t hat
t he pressing menber 131 of the valve nenber 135 can be
di spl aced. The identification block 140 has a base
body that is fixed to the recessed portion 150 (Fig.
1SA) of the container body 72 by claws 140a and 140b.
131The base body of the identification block 140 is forned
W th 10 a plurality of grooves (for exanple, three

9r-pQ ﬂé‘% r B0 bHdkS 1 d his emhadiifentlys. eaehto 18C

para e insertion direction of the ink

is aCtaJatcrHé:!:g%J%hgngoﬁaM'lﬁgrab@cﬁ?d'ﬁi eydrigmect Wn@dt Rdehttifé@cation
wdth direction of ink cartridge 71. Further, an arm

bloéﬁ414@rlsd1§@é@@dngd§5@eﬂte§§lﬂ@engmbeeOﬁamnu&atlon
integrally formed in a 15 predeterm ned position within

valvesPesiing onenoért he gnaovest(wvhéhpbesthaggmeokerld3l of
in this enbodi nent). An opening portion is w dened as

the ivadiveamedbby DBdrcdhee displatedat i Dme pidessesidhitaadniosn block
side (lower portion in Figs. 18A to 18C) of the groove

1401425 im bhsehootie tnatldd Féxdilsposés seceeseHaporitdon 150
openi ng portion of the groove 142 is integrated with

(Fignel 9A) adf atleat cgroevesr (PodyeXanpleclens éﬂ@événﬂml GOk -

this enbodi nent) Hence, even in the case where t
Thed@@$¢|h@dbfofhéheobé?atﬂﬁgCﬁéaoelélpF#gl4§1}$cﬁ§ﬁ@@9 with

sll%ttly when the ink cartrldg 71 is attached %%’ ﬁ% a4
a Pk%ﬁ% e A0GrOOHE SopéPat PREMPoR- 2837 BanTHROYRtel Vd atrd 2
143 %ﬂ;g ggfm&%%? e;g“ é&ff é Sgtg %eﬁgsertlondlrectlon
of the ink cartridge 71 and having a predetermined width in the
width direction of ink cartridge 71. Further, an arm 144 for
displacing the pressing member 131 is integrally formed in a
predeterminedpositionwithinaspecificoneof thegrooves (within
the groove .142 in this embodiment).

- ‘An opening portion is widened as indicated by D on the
identification piece-entrance side (lower portion in Figs. 18A
to 18C)} of the groove 142 in which the arm 144 is disposed, so
that the opening portion of the groove 142 is integrated with
one of adjacent grooves (for example, the groove 141 in this
embodiment). Hence, even in the case where the position of the

operating rod 213 (Fig. 21) changes slightlywhen the ink cartridge

71 is attached to the carriage 200, the operating rod 213 can
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enter the groove 142. The arm 144 can be rotated about
a rotational fulcruml1l44a so as to be located slightly
inward. The arm 144 is fornmed so 5 that the pull-out
side, i.e. the upper side in this enbodi nent, of the
arm 144 is protruded obliquely into the entrance path
of the operating rod 213 (Fig. 21). Further,
identification protruded portions 14la, 142a and 143a
are formed in the grooves 141 to 143 respectively so

i | - D £
oe ARH0AP APTILRI S 0 900 i b o e oo

ente?O%ne (ngJJgafﬁprenentloned configuration, the

positi of the arm 144 is kept constant, and the

pqq’fet LeRs19h Lhe PEotsughesy Ndid Qf‘%ol:‘iﬂ:&onh‘ﬁ&u&&@um 144a
143a are changed within the grooves 141, 15 142 and 143

so Jd€TRek Velkktas shawhdly Rirgsrdl9ATard 218A148hieugbrmed so
Figs. 19F and 19F . Further, the positions of |eading

thatehée ghlitbaci QQﬂél,fﬁ_C@tl‘Dhﬂ@quq&Sr Aije 21l thnd 2tBcodiment,
set correspondingly in accordance with the protruded

of Py taransl 44 liss driRaradeld 1di3hiqoél yhenktoktbar enkdgecglpath
allowed to be attached. As a result, 20 the ink

of tier tapdedger itlg stad i Y3 | hEbwpaki bl e Fukthdver el dertahf beation
prevented from being attached to the carriage 200.

protBackag gotrtid opes il tilens! 6Fatdred grickr adedL pore oi'n% thejgrooves
142a and 143a can be changed not only in th

141 jtrserdd d?ﬂ?@\%*&/h‘}’e%ﬁ’r%%t@%ntoolPetﬁ@PPﬁPctSaFPr .laa@l?f ends
but also in the thickness direction of

of T thdelel T457 § HeR pP ot Fadiedl Borﬂ%ngnﬂéég eoshgngarriace

143a
200

With the aforementioned configuration, the position of the
arm 144 is kept constant, and the positions of the protruded
portions 14la, 142a and 143a are changed within the grooves 141,
142 and 143 respectively as shown in Figs. 19A and 19A’ through
Figs. 19F and 19F’. Further, the positions of leading ends of
the identificationpieces 210, 211 and 212 are set correspondingly
in accordance with the protruded portions 14la, 14Z2a and l43a
of the ink cartridge 71 allowed to be attached. As a result,
the ink cartridge 71 storing incompatible ink therein can be
prevented from being attached te the carriage 200.

Because the positions of the protruded portions 14la, ldZa
and 143a can be changed not only in the insertion/removal direction

of the ink cartridge 71 but also in the thickness direction of
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:be ghEeenage. This embodiment 1s configured so t

can be arranged three-dinensionally. Accordingly, a |ot
of kinds of ink can be identified w thout enlargenent
of the identification region-formng area. If the
depth of each groove 141, 142 and 5 143 (a length in
the thickness direction of the container body 2) is
set to be such a size that a plurality of
identification pieces 210, 211, 212 can be inserted
into each groove, a larger nunber of kinds of ink can

he i dentified.-Figs. 2 : e [
A R N e N L
pl ur al i f_ink.cartri an t: hed el :
can Gl B e e T s B W D OF indts
.car ' {L#y ‘ i ' iB@ntification
ot 1 B R O e S i
| Sn St L der |48 Y enassigecweaand, 142 and
reg%i?rgégﬂgﬁ¥o%¥%%-af?iéﬁﬁ%ﬁ% 15Q?;gions 221 to 22%
143WY cfb have e rsanm W idids are agdidd enedHy doris 1224 body
to 226 and ribs 227 to 229 at opposite ends so as to
2y Pe i ageMe tsudthe fdirsd rafarachmanir alagivor 23@enAd fication
descri bed above with reference to Fig. 11, each of the
piet®¥ TEO [ rildge 2dt aaheet inegroad hasocamachkysuppey a larger
needl e 202 20 comunicated with a recordi ng head 201,
numide presskngdaeabeinki cen ael edendrd fpleat-e spring 203 in
this enbodi nent, provided in a region far fromthe _
regiga. i 20 windc B Lt Aeownkn sugpldi nased (o 202 CRET pREY| Hedqhich
and a positioning protruded piece 204 faorned between
inktdrert eedgeprad 1Ry POI AR £ h& PARCILBEIYCherdk 2P KPS can

to extend in the insertion/renoval direcgtion RgttggeiBKack

ink cartridge and three color ink cartridges can be attached.

That is, a first attachment region 220 which is slightly

- wider is providedonone side. Second, thirdand fourth attachment

regions 221 to 223 which have the same width are partitioned

by ribs 224 to 226 and ribs 227 to 229 at opposite ends so as

. to be adjacent to the first attachment region -220. -

As described above with reference to Fig. 11, each of the
ink cartridge attachment regions has an ink supply needle 202
communicated with a recording head 201, a pressing member, 1.e.
a leaf or plate spring 203 in this embodiment, provided in a
region far from the region ;n which the ink supply needle 202
ispfovided,andaapositioningprotrudadpiece204formedbetween

the leaf spring 203 and the ink supply needle 202 so as to extend
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Further, el ectrodes 206 are disposed on a side wall 205
on the ink supply needl e 202 side. Recessed portions
207 fitted to the protrusions 75a of the retaining
menbers 75 are forned 5 above the el ectrodes 206. In
thi s enbodi nent, the positioning protruded piece 204
is formed with a side portion 204a extending in
parallel with the front surface of the ink cartridge
71 as shown in Fig. 22A to ensure the reliable
: ition] LK€ Fdge,an 0;nei pEok e
I R e e Tl 1

: 'ﬁuﬁfﬁéf t 01 £OPEoMEL N2 BRI g at HE%EH%@d bheal eadiengagnd 205
t he f th

of stit portion 79 o e ink cartridge 71 in the

on tHESEHE 8f Shgeﬁéé&wb 20f2 Lheel .NkreaetEbdgso/didss 207 fitted
ext ended ?o he front surface side while a recessed

to Q?ét%%tfﬁéibﬁsf PhHedrathkeastaiAiagr @gndB regppesiate ¥ormed
to the side portion 204a as shown in Figs. 9A, 10B and

abov2B:he ThBéct Bodat beast the cartridge insertion |eading
end of the slit portion 79 is forned with the recessed
porti oniF9ambodpmesent tha pubstantiakl protshaiee piece 204
section to match with the protruded piece 204 and the
is Bocdeepowitbnal204de ROrAipai 204k eikbsndiag idapaggdlel with
U-shaped in section are formed in the ink cartridge 71
the t Dromt espobzce hef i the siupplge poriddm 7k Het efWiedm asig- 22A
shown in Fig. 22B, whereas mating ribs 202a for
to emgagenthe weihabhe PPBdtI2Bing4RfatEef dikedadGdnide R
_ink supply needle 202 (Fig. 22A) . These riba ﬁan.kee%o4
reipfRrFAKCRUFHIEEEIPE D02 Tt Athr @ BnP WA ERCEREL Tk 7% -
In SCl)J].pC?éLY Qgegcljgezvgiztrllst Qgegkggcture, the leading end of the
slit portion 79 of the ink cartridge 71 in the insertion direction
of the ink cartridge 71 is extended to the front surface side
while a recessed portion 79a is formed at least in a region opposite
to the side portion 204a as shown in Figs. 9A, 10B and 22B.
That is, at least the cartridge insertion leading end of the
slit portion 79 is formed with the recessed portion 79a to present
a substantially L-shape in section to match with the protruded
piece 204 and the side portion 204a.
A pair of ribs 74a, 74a, each U-shaped in section are formed
in the ink cartridge 71 to interpose the ink supply port 74
therebetween as shown in Fig. 22B, whereas mating ribs 202a for
engagement with the ribs 74a, 74a are formed arcund the ink supply

needle 202 (Fig. 22A) . These ribs can keep the ink supply needle
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74 ofsthpt LY ?%rﬁﬁédgﬁk7§ubﬁll9°‘ﬁ% dte 2 ®ReSL

into the ink supply port 74. Wen the ink cartridge 71
is attached to the carriage 200 configured as

descri bed above, the identification pieces 210, 5 211
and 212 of the carriage 200 enter the grooves 141, 142
and 143 respectively in the identification block 140.
Further, the operating rod 213 enters the groove 142.
When the ink cartridge 71 is suitable to the
attachnment region, the ink supply port 74 of the ink

202 Q@' Lalr 398 oL q SyHRUEAHO A PoSibh PR Mbeae=the2i DK 1Aserted
supply port 74 can be fitted to the ink supply needle

lim ke td eS8, 74 he operating rod 213 presses

1ntozqélearmlM%%ﬂ{he identification block 140 to thereby
op@rt ke evahve caeAhedgk391 aofs khe sahkedceaminecatirotage 200
val ve-storing chanber 78. Hence, the first ink chanber

conf@hudfed e idde Gailidd dgsovd, | sheohtunt cAiedt iGnwpibcehe210,
air so that ink can be supplied to the recordi ng head

211 asiadeser blfedhaboweri@get BGOokhere rhahe, owhemesn ldak 142 and
cartridge not suitable for the attachnent region is

143 attpekedyvednyy ionehefidémtifenatipoarlenk Itbt r fyedher, the
portions 14l1a, 142a and 143a in the grooves 141, 142 20

ope rarid niA 3odf 21 Beethbens i e grioeveplldek 140eR 1S dok GRERT 1dge
any one of the identification pieces 210, 211 and _ 212

71 igf sHe atde i yetheont t2ehRRRE ebG I AR bFPet RBKNEYBReH POrT

of the ink cartridge_71 before the ink tﬂ&ﬁbé”PO%%t%e ink

m st aken _attachnent_.ca nd .before the ink,.su
SUPKJgH POFE 4 R G B Q@lﬁp RR AR 262 CAE S

- this process, the operating rod 213 presses the arm 144 of the

identification block 140 to thereby open the valve memper 135
of the air communication valve-storing chamber 78. Hence, the
first ink chamber 81 of the ink cartridge 71 is communicated

with the air so that ink can be supplied to the recording head

-as described above.

On the other hand, when an ink cartridge not suiltable for
the attachment region is attached, any one of the identification
protruded portions 14la, 142a and 143a in the grooves 141, 142
and 143 of the identification block 140 collides with any one
of the identification pieces 210, 211 and 212 of the carriage
200, to thereby inhibit the movement of the ink cartridge 71
before the ink supply port 74 is fitted to the ink supply needle

202. Hence, the mistaken attachment can be found before the
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before the operating rod 213 presses the arm 144 of the
identification block 140. The function of the

identification block will be described 5 in detail.
Assum ng, for exanple, that three identification piece
insertable regions, i.e. three grooves 141, 142 and 143

are prepared as in the case of the identification
bl ock 140 shown in Figs. 19A and 19A" through Figs.
19F and 19F , and that the nunber 10 of identifiable

ink gﬁ%@g&?’% | €. 74 hes nppbes g of o CERE AL ARt BuPHL Pt Seedlei RO2 and

. e insertable regions, is three as shown in
bef&%ﬁlthéﬁgﬁeggffﬂﬁfﬁ%@”ﬁ1Paéf§§§§scﬂﬂeb§rﬁeldﬁOéf the
I de

ntification as shown in Table 1. 15 [Table 11
iderRald @ et WildeR21 80421 - 31 2 51 2
The function of the identification block will be described
in detail.
Assuming, for example, that three identification piece
insertable regions, i.e. threegrooves 141, 142andl43areprepared
as in the case of the identification block 140 shown in Figs.

19A and 19A’ through Figs. 19F and 19F‘, and that the number

of identifiable regions, i.e. the number of coordinate points,

. in each of the insertable regions, 1s three as shown in Fig.

18C, 27 different patterns can be set for identification as shown

in Table 1.
[Table 1]
pattern a b C
1 1 1 1
2 1 1 2
3 1 1 3
4 1 2 1
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4 61223 7131 8132 9133 10211 11212 12213 13221 14222
15223 16231 17232 18233 19311 20312 21313 22321 23322
24323 25331 26332 27333 - 32

5 1 2 2
6 1 2 3
7 1 3 1
8 L 3 2
9 1 3 3
10 2 1 1
11 2 T | 2
12 2 1 3
13 2 2 1
14 2 2 2
15 2 2 | 3
16 2 3 1
17 2 3 2
18 2 3 3
19 3 1 1
20 3 1 2
21 3 1 3
22 3 2 1
23 3 2 2
24 3 2 3
25 3 3 1
26 3 3 2
27 3 3 3

- 32 -



10

15

Incidentally, in Table 1, the reference characters a, b
and c designate three identification piece insertable
regions (i.e., the grooves 141, 142 and 143 in this
enbodi nent), and the nunerical values 1, 2 and 3
designate the relative positions 5 of the
identification pieces in the insertion/renoval
direction of the cartridge (i.e., the coordinate
points 1 to 3 in Fig. 18C). In the aforenentioned

i S AR e
andb?é%%ro$% %@FgeshggnkgfggﬁgggntB?ecgenBEEEEQBﬁglifglons

€ redgions, e groove

Thef@rﬁ@fgmg\'}g f@?fdw@tgleeon%slwtﬁ C@ﬁbgﬁlﬁﬁht' and

he groove nce, in this case,

the %Q:@r}qusa]_r%lkﬁ%ss?t 3 and @eaglsfltgﬁakwhe@%l%m% 'pBSlztlons

hat , in this case, "as shown in Table

of tiHfe lﬁg‘ﬁrtq'f'i%ta% 1%‘?{ ?E e3eGaln B e Bey 81t iidh Ahgrdisiedtialle i on
region b. [Tab patternabC 1111 2112 3113 4121 5122

of th@acartrldge {l.e., the coordinate points 1 to 3 in Fig.

18C).

In the aforementioned embodiment, the arm 144 for displacing
the pressing member 131 of the air opening valve is disposed
on the frontmost end side in one of the identification piece
insertable regions, that is, in the groove 142. Therefore, the
coordinate points which can be set in the groove 142 are two.
Hence, in this case, 18 patterns can be set for identification

as shown in Table 2. That is, in this case, as shown in Table

2, the coordinate point 3 can not be set in the insertable region

b.
[Table 2]
pattern a b C
1 1 1 1
2 1 1 2
3 1 1 3
4 1 2 1
5 1 2 2
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6123 71X1 81X2 91X3 10211 11212 12213 13221 14222 15223
162X1 172X2 182X3 19311 20312 21313 22321 23322 24323
253X1 263X2 2733 As to the configuration of each of the
identification pieces - 34

6 1 2 3
7 1 X 1
8 1 X P
g 1 X 3
10 7] 1 1
11 2 1 2
12 2 1 3
13 2 2 1
14 p) 2 2
15 2 2 3
16 2 X 1
17 3 X 2
18 2 X 3
13 3 1 1
20 3 1 2
21 3 1 3
22 3 2 1
23 3 2 2
24 3 2 3
25 3 | X )
26 3 % 7
27 3 3

As to the configuration of each of the identification pieces
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210, 211 and 213 for the aforenentioned identification
bl ock 140, the following three patterns are

concei vabl e as shown in Figs. 23A to 23C. pattern Ain
which the relative height His 1 and the relative 5
length L of the deep side of the groove is 3; pattern B
in which the relative height His 2 and the rel ative
length L of the deep side of the groove is 2 or pattern
B in which the relative height His 2, the relative

I engt h fyt rOeeRe 5t den o 1henor po¥etisn2block
210%. %tﬁgk%ezﬁiig?liﬁgt L2 10 of the upper deep side

of MY d Scrls | BoMbk Chabhe Eel ahbwa i
o S A e i :

‘hel e relative length L of the deep

Ly S f.d hes@roove is 1. Selected one of these patterns
Flg%&:%?é%%:; used as each of the identification pieces

210, + 2l anth 2h3 chO BONeASRANE el ght 1bisespadtieredetive
of t%e grooves 141, 142 and 143. This nmakes it possible

1en%6hi@ﬁﬁ%iiwé1&%§bf£§d@nbfty@eSgDéocarisiages one from

he others. In addition, in case of identification .
piEser Pat Beimhdgsh shewre liat ikiegsei@BDH bsZB3Endsiteegelative
these patterns are smaller than 20 the patterns Ato C

lendgtitd L hus ciae @atprsitie gfobhesgdesignéd PoPri BefteLy Fg 10
the patterns Ato C, an unsuitable ink cartridge

whicantot e agxictalded ahir @ 5 Roweherreiaekee prndrhd m@f the
be used if an apgropriate pattern conbina;ion i S fh L2

lowappliéen. sFde t 06r thengsaekeot St healdehlPf &R SHILEER T

grooves 141, _ o .
of the upper deep side of the groove 1S 1; and

patternc.lehichtherelativeheightl{isL3andtherelative
length L of the deep side of the groove is 1.

Selected one of these patterns A to C is used as each of
the identification pieces 210, 211 and 213 to correspond to a
respective one of the grooves 141, 142 and 143. This makes it
possible to identify 18 different types of cartridges one from
the others.

in addition, in case of identification piece patterns as
shown in Figs. 23D to 23F, since these patterns are smaller than
the patterns A to C and thus can enter the grooves designed for
identifying the patterns A to C, an unsuitable ink cartridge
cannot be excluded surely. However, these patterns may be used
if an appropriate pattern combination is applied.

Further, in each of the identification block grooves 141,
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142 and 143, not only the protruded portion (141a in
Figs. 24A to 24C) for restricting the relative height
of the identification piece pattern but also a portion
(141b in Figs. 24A to 24C) for restricting the
relative length of the identification piece pattern 5
are provided to correspond to the selected one of the
identification piece patterns Ato C. That is, the
coordi nate points (141b in Figs. 24A to 240

represented b r Shi @& 5o restd i iof ediggo. 24A
142 angel Hve %@%t n%¥q?ﬁ%qﬁgentific§$?on bl ock groove 141
2. 143 is. set- Vel skekathyeghendgt bhe'iddntl figration
to 24{11:35354%% %J?%E]A{,H&a@%el gt iave length L' of 2 for the

piec??ﬁ@eég{a%?%%]@%éal%o 2b i T ative liengtihsl' 26A o f4C) for

This makes it possible to surely

' L HNEs ThF B8 kbR noT et taensiAichoiCneriedemaitern
rEStkggE%? é} wth the grogve 141, 142, 143. Accordingly,

are o3& ild¥d €8EbEir@8pohll tABhbE elreatent ae f)fdimebie(‘iiq!fgti fication
inserted by 15 mstake. (In addition, in this case,

piecél paetkhas dentd fd.catham i, et epapoading tgndaimes (141b
identification piece pattern B are different in shaﬂe
in rFigem eagh tet heic) dpmereeepriopertyss MserERENd | 7D ¢he°
same identification block groove, either one 0&}thﬁ cove
restpattednsoBraad e dewtibe UsdE ifeBoABIRAFIOR Ri-Ph*t Ak
ot her patterns 20 A and C. That is, in this_cas t
: . . . (gt ) h
141,paier 1 4B danset e 8ia¥E AghrdRdd ver AeRIE eLpafDEe?n?Sr the
B'.) Simlarly, in _case where faqur._grooves_ak oy dged g-
patteart Be 3 deRgitiivCatie®y iR dck © 48 fé’gc%“&f pf“ﬁé‘%é?léoves
and ﬁi{qﬁiﬁéﬁﬂl%ﬁé@&fhﬁnﬁ% }.Ofct)]gvghg égkééké{ec'.-e”ﬂ{i‘s-%alé‘es
it possible to surely identify the three kinds of patterns A .
toC one from the other with the groove 141, 142, 143. Accordingly,
the ink cartridge 71 can be prevented from being inserted by -
mistake. (In addition, in this case, since the identification
piece pattern B and the identification piece pattern B' are
different in shape from each other, but can be properly inserted
into the same identification block groove, either one of the
patterns BandB' canbe used in combination with the other patterns
AandC. Thatis, inthiscase, thepatternB cannotbedistinguished
from the pattern B'.)
Similarly, in case where four grooves are provided to the

idenfification block 140, each of the grooves 141, 142 and 143

is set to have a relative length of 4 in the depth direction
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and a relative height of 4 in the cartridge
insertion/renoval direction. As to the correspondi ng
identification pieces, as shown in Figs. 25A to 25D,
there are prepared: pattern Ein which the relative
height His 1 and the relative 5 length L is 4;
patterns F to F' in which the relative height His 2
and the relative length L is 3; patterns Gto G' in
which the relative height His 3 and the relative
and hegg%gtgvkshgigﬁﬁdo$04pahtehﬁ Eairtt niligeh itntse ntglcat/ingmoval
efght His 4 and the relative length L is 1. Hence,
dire@8ifdgscribeg; abgyecobyespshdinyi ndeatiféastiphepleces, as
relative height H and the relative length (depth) L'
showll ihh&ig@rooee as SBown therer ese lateddn®ffin Figs. 26A
to 26D, the 15 identification pieces can be identified .
opa theem L he wh hel theThatat syeiffeighiulber 1NYNEPE Ehlative
i nteger not smaller than 3) of coordinate points are
lengPhoW ded 4i;n each of the directions parallel to the
insertion direction of the ink cartridge and tqg dep%hand
dipaedtarors oF tchd’i ik carial ddee e G UEhdIT T At idnt 52
pi eces may be preferably fornmed so that: the first
the patltadrive demdtti datlior® pi ece has an end portion that

reaches the first coordinate point,in. ' e; aXhSona
dined R oY fartd 11 W t Y6 HHeertian & &gég{%ga%fl?hg an
ink cartrjdge, and.aqund &ortion t hat reaches the

the walptdoty disid L +5 27 an

pattern J in which the relative height His 4 and the relative -

“length L is 1.

Hence, as described above, by restricting at least the
relative height H' and the relative length (depth) L' of the
groove as shown by Cross hatching in Figs. 26A to 26D, the
identification pleces can be identified one from the other.

That is, if a number N (N 1s an integer not smaller than
3) of coordinate points are provided in each of the directions
parallel to the insertion direction of the ink cartridge and
the depth direction of the ink cartridge, the identification
pieces may be preferably formed so that:

the first pattern identification piece has an end portion
that reaches the first coordinate point in a coordinate axis
direction parallel with the insertion direction of the ink

cartridge, and an end portion that reaches the n-th coordinate
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- 37 point in a coordinate axial direction parallel to
the depth of the ink cartridge; the i-th (i is an
integer satisfying the relation 2 <- i < (n -1) )
pattern identification piece has an end portion that 5
reaches the i-th coordinate point in the coordinate
axis direction parallel with the insertion direction of
the ink cartridge, and an end portion that reaches the
(n-1i +1)-th coordinate point in the coordinate axis
recti K | th f 11enK teakhei dgern of
pOln%n&nlﬁ OQ% ?ﬁt%éﬁkgﬁé ?&gﬁgﬁ?fgh %g% pi ece has anggnd
ol reaches the n-th coordinate point in the
the goor ng?;qﬁt direction parallel with the direction

r{enslertﬁ'Loﬂ OJf tdie {HKegbartatdegeyingdtne estdlapdohi ans i
hat” reac es*the first coordinate point in the

< (ncqqr)ql E%tt%e@')ﬂ § g¥ntacticont el dieale tad he dept bort3oof that
he 'ink cartridge. Incidentally, the ink cartridge 71
reacgﬂ:ésgthg7Attrpc:@)raﬁ.hatquont@ ihhehavcde rdtihatkrent s dégiest 1on
20 is basically the sane in structure as the ink
paraClalrélrlud_gﬁs tht ahtachédnt ditbetseconfl tiee fiolr agrtridge, and
attachnment regions 221, 222, 223 and shown in Figs. 10
an drkr @oght ibA tAs tshearh2G |theF|(g -2¥,+ tlﬁetébﬁpaarﬁémat’i@dfomt
72' of the ink cartridge 71" is homever formed so %
in e chapdinitehexbpedingcsipnaparpd ladt tOcﬁQﬁg@&F’Eﬁ‘t of the
only the depth Wis increased. Hence, the quantity of
ink ik ot 1dyed 2dbe stored in the ink cartridge 71' can

be increased ,
the n-th pattern identification piece has an end portion

that reaches the n-th coordinate point in the coordinate axis
direction parallel with the direction of insertion of the ink
cartridge, and an end portion that reaches the first coordinate
point in the coordinate axis direction parallel to the depth
of the ink cartridge.

Incidentally, the ink cartridge 71' (Fig. 27A to C)attached

to the wide attachment region 220 is basically the same in structure

astheinkcartridges71attachedtothesecondtofourthattachment
regions 221, 222, 223 and shown in Figs. 10 through 17. As shown
in Fig. 27, the container body 72’ of the ink cartridge 71' is
however formed so that the shape of the opening surface is not
changed but only the depth W 1s increased. Hence, the quantity
ofinkallowedtobestoredintheinkcartridge?l‘canbeincreased

by simply changing the depth W of the container body 72'.
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by sinply changing the depth Wof the container body

72' . The arrangenent center of the ink supply port 74

and the nenory device 77" is set to be located at a
constant position W fromthe front surface, i.e. the

cl osed side, of the container body 72' in the sane

manner as in other exenplary ink cartridges 5 71.

Because the identification block 140" (Fig. 28A and B)

is attached to the front surface side of the container

b 72! 4o d ro fOf unse stitgfl i staane@d the
o?ﬂ%leiwgzﬁrc?gn%%%%ritaﬁé(ﬁéflooﬁgktﬁ@ fr gjrgrﬁ hﬂe@ﬁ ont

mencdf f@ee of 1he coniai ngs bedyodZtelsatt hecsaseans pbeseion
In the other ink cartridges 71. 10 The retai ni ng nenber

Wl £¢3m t8e | 0cateduefhsel, {oet henside sfd sibe, cont@ienepntainer
body 72' in the sane nmanner as the offset |ocation of
body e ’i ik snPRahdaEnnéd aasishowne i redmpl XAC isck thatridges
pressing force surely acts on the ink supply port 74
71. HBeddesd i e of d@xit af hoenionoblohe LAR' dALGri @§é abd Bi5is

A decorative film 230 may be further bonded to the
attadmdadi nerthdoflyo7?, s72daas shdenofntBegsonlgAneThdody 727,
decorative film=230 may be formed with a tongue ,
it iporthant@B0zf iavur yeghert tbereéspbadragt ttgg Aentification

injection ports 90, 90" , 91, 91' so that the ink oo
blo¢inj 4l diromdies RN DENT Tace ®iff tie COadEPSH RwIhd 2’ 15
tongue portion 230a 20 as shown in Fig. 28@. Al t hough
the | s sl BheRBNLR OREE BRBSH: FBAt CERETHBIEAS: Filcat i on

protruded portions are infegrally forned.in the '
" iSh (19 caT TR TTHARE {he BT Gt SVEHT T ThyH e S1de of

the acpdeltlaeidne%l %%dtyo"fEheigatsl'?e same manner as the offset lccation

of the ink supply port 74’ as shown in Fig. 27C so that pressing
force surelyactsonthe ink supplyport 74’ at the timeof attachment
of the ink cartridge 71°'.

A decorative film 230 may be further bonded to the container

body 72, 72' as shown in Figs. 28A. The deceorative film 230

_may be formed with a tongue portion 230a in a region corresponding

to ink injection ports 90, 90, 91, 91’ so that the ink injection
ports 90, 90’, 91, 91" are sealed with the tongue portion 230a
as shown in Fig. 28B.

Although in the aforementioned embodiment the identification
protruded portions are integrally formed in the identification
block, the present invention may be applied also to the case

where holes are formed in the identification block and pins are
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where holes are fornmed in the identification block and
pins are inserted into the holes. For exanple, holes
are arrayed in the height direction in each
identification piece insertable groove, and a pinis
inserted into a selected one of the holes to extend at
| east partially across the groove, to thereby
constitute the 5 height restricting portion. O course,
hol es may be arrayed in the depth direction. Further,

insé-t¥Ptirided nenghk sof eaehex PPl dpyhdEesed @cttrayed in the
appropriately. Although in the aforenenti oned

hei@adi-eBRt of PhWaatH tiedft i faeeVes Bfecéamadt idbtderoove,
I dentification block so that the 10 identification

and Rf ?tthdiu@@éft@aslzaw £ ot et bhe gfobhesholdhecsarsend
ect as descri bed above can be obtai ned even in the

at Kﬁﬁ%& vhere atihe hdentsist Lhat §poobé pcko ithdmebpdasta tute the
bl ock 220 havi ng recessed portions coincident with the
heigixt ereat r shapeg pottibe.i dentcdwcse otnpbeeclesYAbe Baahdyed
C as shown in Fig. 29. 15 1In this case, if a E
in the o@mtmmmecmmperﬁmrh@erodaz_:_eo'é@mde@n%@ﬁg prof each
openi ng the val ve nenber 135, is forned between the
plntm@mMb@2@ehﬁ@t@ﬁeapﬁﬁo@ﬁﬁﬁﬁﬁége 71, or-if a recessed
portion or a through-hole nmay be forned in the blo % c £
pehlEkougheln| Bor aéancBendilopededrRedrTERE FaRygrality o
menber. 20 If the identification bl ock not
JroQYSHoREe ﬁ‘é’é@e?hén Basn.lﬁiﬁPErlé%Fﬁgl\?& pAeR g et the
|dent|f|cat|on con tituted % Lot I u q& S;
lde%%bfb%a5+89|858 Sﬁﬁe986 L3PReftEo gf |ng% eﬁg%%% e
thecs?a{raerzledlgféc@nd t&eesérdf’tr)]él f'&?\;é o&x?'b%“%ﬂ@l%(ﬂé@&h%% the
case where the identification block is formed as a block 220
having recessed portions coincident with the external shapes
of the identification pieces A, B and C as shown in Fig. 25.
In this case, if a gap, through which the operating rod 213 can
enter for opening the valve member 135, is formed between the
block 220 and the ink cartridge 71, or:if a recessed portion-
or a through-hole may be formed in the block per se, the block
can be disposed near the valve member.
If the identification block need not be disposed near the
opening/closing valve member, identification pieces constituted
by protruded pieces may be provided to the container constituting

the ink cartridge, and the identification block may be attached

and fixed to a corresponding place of the carriage.
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and fixed to a correspondi ng place of the carri age.
Further, the identification pieces/the identification
bl ock and the nmenory device of the ink cartridge may
be used in conmbination for identification of the ink
cartridge. Between ink cartridges that do not cause
attachnment error, the ink cartridge may be 5 judged,
based on information stored in the nmenory device, as
to whether the ink cartridge is adaptable or not.
Furtherer | e denti f ftabt 0onfditedayy thor Ldensiftibhetion block
identification protruded portions) need not abut

and againsto thé@e vi dentfi fi€ ahikars i wicks: nThate @sedan combination
cl earance may be set between 10 the fitting portion and

for tileenitdemitdefti icat bdnt pe eioek tarsudkige .degeseeerhink grrgrtridges
identification piece can be discrimnated from anot her

that déotndt catiien pteeehmahthewghktt hdhaf dmenertltohalye may be
enbodi ment uses the differential pressure valve as a

judpedat byeedr essundogeasiani GGomechan $me fpEcymevice, as
ef fect as descri bed above can be obtained even in the

to ghgkhephehe AnpofahsrAdFBerSs@dRPisPdForye N

i npregnated with ink_ _so that ne at.ive pressure i.§ kept
bSPFﬁgh%éplFFSryd?BFéélgﬁtﬂﬁ@ ﬂ W%MHQfQﬁ ?mJéhﬁous

The kind of ink or .ite entified
iceflpLF a5 15E BE6CFRREE BRE PR e Ao i gst the

LaoPLOFBTL B 2L %S@Lfrse,rtﬁvg%teeg%%%g USRI e
ere LRI AN A8 A0 LROE S i cosres
thagcgﬁ%rygéﬁHE%lcatlon.plece can be discriminated from another
identification piece.

Althoughthe aforementioned embodiment uses the differential
pressure valve as a negative pressure generating mechanism, the
same effect as described above can be obtained even in the case
where a porous member such as sponge 1s impregnated with ink
so that negative pressure is kept by the capillary force of the
fine pores of the porous member.

The kind of ink or item(s) to be identified includes at
least one of an ink color, a type of colorant and a type of solvent.

As described above, in accordance with the present invention,
a space is used such that identification limiting portions are

disposed three-dimensionally. Hence, the number of combinations

for identification purpose is increased, and therefore various
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for identification purpose is increased, and therefore
various - 41 kinds of ink cartridges adapted to the
recordi ng device can be attached w t hout m stake.
CLAIMS: 1. An ink-jet recording device for supplying
ink to a recording head fromat |east one ink
cartridge having a bottomwall, and first and second
side walls adjacent to the bottomwall and facing each
other, the ink cartridge further having an ink supply
kin®@®rd £ aink hea 0ot { e Yol dapBedf td Sthd etddi dithJBIHSIce can be
di sposed on the first side wall and a recess provi ded
attadhdébewytabintt yigkakbe second side wall, the retaining
menber having a first engagenment portion displaceable
toward and away fromthe first side wall, the
recordi ng device conprising: a carriage having at |east
one ink cartridge nounting region adapted to receive
the ink cartridge; a plurality of identification
menbers that are protruded froma bottom of the ink
cartridge nounting region in a direction parallel to
an insertion direction of the ink cartridge into the
carriage, and that are positioned and configured so
that the identification nenbers are received by the
recess of the 1ink cartridge when the ink cartridge is
conpatible to the
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ink cartridge nounting region; an ink supply needle

positioned in the bottomof the ink cartridge nounting

region and configured for connection to the ink supply

port of the ink cartridge; and a first engagenent

portion positioned and configured to engage the
cLagngagenent portion of the ink 43 cartridge, wherein

tﬂe identification nmenbers are arrayed in a direction
away fromthe ink supply needle. 2. The recording

d |.a t nk cartridge
hilﬁéesé‘ﬂiéﬁéﬁr o ﬁr%g%%%g“’%ﬁvgﬁ% gv:rf Dontielad ' I co a
d I t recess a .
rech R iy Hqa TP un I OhBAS thorPEon T s Pravons aetgmwang a
f h d dt recor.din
oy 8L BB HIER f Bl S SR

d ured to epngage the second
thepﬁﬁgﬁéﬁg(;ﬂ gcllﬁ’@i?lﬁc rtrirage. "she'rﬁé'lk cartridge

co vice according to claim11 or 2, further
furgg%df%?%dn%l%{?tﬁ c SHPECH%S B%EFt?Sne‘ahBell?ﬁ\FFﬁé‘ wall, a
first engagenent portion, of the recordi ng device and
firgfnfFgh %BQMQQWPP&ﬂ¢&SP@&%¢w@nanﬁré&ﬁﬁ?o@ﬁ%@ wall

at the first side wall of the ink_ cartridge. _
and a recess provided in the vicinity of the second side

wall, the retaining member having a first engagement portion
displaceable toward and away from the first side wall, the
recording device comprising:

a carriage having at least one ink cartridge
mounting region adapted to receive the ink cartridge;

a plurality of identification members that are
protruded from a bottom of the ink cartridge mounting
region in a direction parallel to an insertion
direction of the ink cartridge into the carriage, and
that are pesitioned and configured so that the
identification members are received by the recess of the
ink cartridge when the ink cartridge is compatible to the
ink cartridge mounting region;

an ink supply needle positioned in the bottom of
the ink cartridge mounting region and configured for
connection to the ink supply port of the ink cartridge;
and

a first engagement portion positioned and

configured to engage the engagement portion of the ink

43




4. The recording device according to claim1l or 2,
wherein the at |east one ink cartridge nounting region
includes a plurality of ink cartridge nounting regions
arranged side by side in a direction that is
cargerpdodi.cular to the array direction of the
identification nenbers and that is also perpendicul ar
t o wherienser tihen didiegct i 6n.c bt 1 Time mevbredi 8g adevi sgrayed
according to claim 4, wherein one of the ink
incar diidge tnoumt ARy efromsthasinkf susplycoebdheat i on of
identification nmenbers, another one of the ink
car2ri dipe nmecotrding rdeyiicssadmasdans etwnolladontli, nathepairofthe ink
identification nmenbers, and the first conmbination is
cartdtitifer drds f raomeldversie c med ad athignamember 44t enthieng from the
recordi ng device according to claiml1l or 2, wherein

secbhe plidealidlyl ,ofbdireg | Uerdtdd calbdan fiebeesed Aclande aving a
first identificati on nenber and a second

secdii®Nehbagahdron pBAORSN &ibﬁiﬂi‘ﬁa}:ﬂfe t@wadrid sind away from the
identification menber in the insertion direction is

sechrdl @8He {&EN arBetBOtr&dortingy sesaed FaRiHdr iceabt08es a second
menber in the insertion direction, and a width of the

engdddnidnt] GRIHE bhC ¥os9 8 i BRED and Nednf Wb tee didRe! it second

perpendicular to the array direction and al so

engRESRERALEYE 8én t6¥ the iAResd@aqgdirection is snaller
than a width of the second identification nmenber in

thesw diffavi8eo8al &5 tdelf ceacdRairBC ebdiNgidlavige2, further
according to claiml or 2, wherein
comprigsing:

electric contacts positioned below the first engagement
portion of the recording device and configured to electrically
contact electrodes 1located at the first side wall of the ink
cartridge.

4, The recording device according to claim 1 or 2,
wherein the at 1least one ink cartridge wounting region
includes a plurality of ink cartridge mounting regions
arranged side by side in a direction that is perpendicular to the
array direction of the identification members and that is also
perpendicular to the insertion direction.

S. The recording device according to claim- 4,
wherein one of the ink cartridge mounting regions has a first
combination of identification members, another one of the ink
cartridge mounting regions has a second combination of
identification members, and the first combination is

different from the second combination.
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shapes of the identification nenbers represent a kind
of ink of the ink cartridge conpatible to the ink
cartridge nounting region. 8. An ink cartridge
nountable to an ink jet recording apparatus including:
a carriage having at | east one ink cartridge nounting
regi on adapted to receive the ink cartridge; a
plurality of identification nmenbers that are protruded
froma bottomof the ink cartridge nounting region in
a direction parallel to an insertion direction of the
ink cartridge into the carriage; an ink supply needle
positioned in the bottomof the ink cartridge nmounting

re%ers @Qed xanSWSEn'HexPE’Ete' % CéP&lngd%@ ! éi{r%‘&' 1 or 2,
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widthwise direction perpendicular to the array direction and also
perpendicular to the insertion direction is smaller than a width of
the second identification member in the widthwise direction.

7. The recording device according to claim 1 or 2, wherein
shapes of the identification members represent a kind
of ink of the ink cartridge compatible to the ink cartridge
mounting region.

8. An ink cartridge mountable to an ink jet recording
apparatus including: a carriage having at least one ink
cartridge mounting region adapted to receive the ink cartridge; a
plurality of identification members that are protruded from a
bottom of the ink cartridge mounting region in a direction
parallel to an insertion direction of the ink cartridge into
the carriage; an ink supply needle positioned in the bottom of the
ink cartridge mounting region; and an engagement portion, the
identification members being arrayed in a direction away from

the ink supply needle, the, ink cartridge comprising:
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a recess provided in the vicinity of the second side
wal |, and positioned and configured so that the recess
receives the identification nmenbers of the recording
apparatus when the ink cartridge is conpatible to the
ink cartridge nmounting region. 9. The ink cartridge
according to claim@8, further conprising: a second
retai ni ng menber extending fromthe second side wall,
bei ng | ocated above the recess and having a second

engage it opord Idn, dasdl a¢eabl antowacdndnds iawaywd I8N adjacent
the second side wall. 10. The ink cartridge according

totthe b B 0rwll 1l fanihera conpr isa ol Algetr;odes
| ocated at the first side wall and below the first

ret ahfhi NInRENPEpp 146 pdrtlhpokhkicaed i dge are0rdbohig d® wall
claim8 or 9, wherein the recess defines a plurality of
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théthe&tord ey 04PPx LSt higsPectively receive the
identification nenbers of the recordi ng apparatus when

the Eﬂkffﬁéﬁfiﬁ@@aiﬁiﬁ%”pﬂéhgéﬁ 1@ dhSsddk Al thbdY8i ret side
nmounting region. 12. The ink cartridge according to

waldl AitHelletr YMISIR) Mefber having a first engagement portion that is
displaceable toward and away from the first side wall and that is
positioned and configured to engage the engagement portion of
the recording apparatus; and

a recess provided in the wvicinity of the second side
wall, and positioned and configured so that the recess
receives the identification members o©of the recording
apparatus when the ink cartridge is compatible to the ink
cartridge mounting region.

9. The ink cartridge according to claim 8, further
comprising:

a second retaining member extending from the second sgide
wall, being located above the recess and having a second
engagement portion displaceable toward and away from the

gecond side wall.

10. The 1ink cartridge according to claim 8 or 9,
further comprising:
electrodes located at the first side wall and below the

first retaining member.
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l ength of a first one of the grooves in the insertion
direction is larger than a Il ength of a second one of
the grooves in the insertion direction, and a w dth of
the first one of the grooves in a w dthw se direction
perpendicular to the array direction and al so
perpendicular to the insertion direction is snaller
than a w dth of the second one of the grooves in the
midthmise direction. 13. The ink cartridge according
to c %ﬁ ein ghages of the ?rooves re esené a_
Ki nd stb? d Fa* th 9?nka%%?¥i1 Bge. “24. STHEMi n
cartri accordin rein. each of
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extends fromthe bottomwall in parallel to the
whep obies dRE (9t 19 cdfedcpEPARERI BN the ink cartridge

mounting region.

12, The ink cartridge according to claim 11, wherein a
length of a first one of the grooves in the insertion
direction 1s larger than a length of a second one of the
grooves 1in the insertion direction, and a width of the
first one of the grooves 1in a widthwise direction
perpendicular to the array direction and also
perpendicular to the insertion direction is smaller than a
width of the second one of the grooves in the widthwise

direction.

13. The ink cartridge according to claim 11, wherein
shapes of the grooves represent a kind of ink stored in

the ink cartridge.

14. The ink cartridge according to claim 11, wherein
each of the grooves is opened at the bottom wall and also at
another side wall perpendicular to the bottom wall and

connecting the first and second side walls.
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i nk supply port and the grooves. 48

15. The 1ink cartridge according to c¢laim 11,

further comprising:

a block attached to the recess to define the

grooves in the recess.

1l6. The 1ink cartridge according to claim 11,
further comprising:

a slit that extends from the bottom wall in
parallel to the grooves and that is located between the

ink supply port and the grooves.
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