2 0 APR 2005 | NK-JET RECORDI NG DEVI CE AND | NK CARTRI DGE BACKGROUND OF THE

| 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? IsAR§nls.
An ink-jet recording device is usually configured so that an ink-jet
recordi ng head for ejecting ink droplets in response to print signals is
nounted on a carriage which makes reciprocating notion in a direction of
the width of a recording sheet, and 10 so that ink is supplied froman
external ink. tank to the recording head. In the recording head of a
smal | -si ze type, anNKKIBT BREQERDTHAt AEVECE sih asKaOARWKIDAEK or the |ike
is detachably attached to the carriage. On the other hand, in the
recording head of a large-size type, the ink storage container is set on a
frame 15 or casing of the recording device, and connected to the recording.
head t hrough an i nk suppl y224KeRCOKe ChkTHRnkNWBYHL{Ed on the carriage is
usual ly configured so that a porous nenber such as a sponge or the like is
cont ai ned i n Thee pirek endnkn venit | o regrdesdt it heFhrignedrgei deptiéddbg t he
20 change of pressure stenm ng fromwaving of ink or the |like caused due
to the regi prdca@nty iang ot ich therddras dge eEvén PRPEREIE4Se WREEEVRe
recording head is supplied with 2 0 APR 2005 ink from a_l arge-capacity ink
bag, set FOIEITHELE £ane F cCREGUEGH NERe WHIETSEpHT S tiideCr PRKkL S ‘SUPBFPEASED t he

recordi ng head through
5 to print signals.

An ink-jet recording device is usually configured so that
an ink-jet recording head for ejecting ink droplets in response
toprint signals ismountedoconacarriagewhichmakes recivrocating
motion in a direction of the width of & receording sheet, and

10 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 “ank or the like is detachably attached
to the carriage. Cn the other hand, in the recording head ol
2 large-size type, the ink storage container is set on & frame

15 or casing of the recording device, and connected toc 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 contzined
in the ink tank and imprecgnated with ink in order to reduce the

20 change of pressure stemming from waving of ink or the like ceused
due to the reciprocating motion of the carriage.

Even in the case where the recording head is supplied with



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 bending of the tube due to
the reciprocating notion of the carriage. Hence, the forner 2€§m@2 obl em
that the size or weight of the ink tank is increased by the veru of the
porous nenber contained in the ink tank in conparison with the vol une of
ink 10 capable of being contained in the ink tank. The latter has a
problemthat the recording device is conplicated in structure because a

mechant smag £f igeﬁﬁé-gé%@gﬁgngnthﬁgggagge 8h cthKePLASSUERLOUGNY L O

vi brati on. recor In een further 1 nproved for

the purposg. qf,d ggﬁg)yl'y g E%kqi%agb%nﬁ’l 1800 & nk adapt £ 19 HD& thes9EHi ng

head i s designat the maker. On e other hand, because the ink
cartridge; i s,5.0f Sl 135y iy raeqfa%{mlgarfm;@{gnelf%g F%@v%ﬁ'ﬂtiﬁgnghef ERpnG e
0

point of view of the structure, or the |ike, he recordi ng devi ce,

there 20 ip gprobtemidaiyd he ivhe GRftindes adaptadrtagkheineseadtngo
device can be hardly identified and nay be sel ected by m stake. To solve

t he pgobl gy er ethHider RS bifonsk ake skareegdrbalnyda &ard biydge: hehdengof
the recordi ng device, and recessed portions are fornmed in the ink

cartridgeosots taebbedadapbedhtortbeppbohtudedndt DoAPRE 2008 partiags. That
is, an ink supply needl e passes through an ink supply port only when the

protruded portiHensefithentorhbe hecesspdobpent thas. thé theewetrghtioghtt he
ink cartridge, that is, the capacity
of the ink tank is increased by the volume of the porous member
contained in the ink tank in comparison with the veolume of ink
10 capable of being contained in the ink tank. The latter has a
problem that 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
15 -the purpose of improving print guality, 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
20 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

ink cartridge holder of the recordingdevice, andrecessed portions

are formed in the ink cartridge so as to be adapted to the protruded



5 thereof is reduced to nmake hi gh-speed printing possible, there is
however a problemthat the nunber of kinds of recessed portions allowed to
be formed in the narrow bottom portion of the ink cartridge is limted.
SUMVARY OF THE | NVENTI ON 10 The present invention is based on this problem
and an object of the invention is to provide an ink-jet recoﬁﬁﬂWB Vi ce
in which the nunber of kinds of shapes for judgnment 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. 15 To achieve the

f oregoi ngobj_.ect, the present_invention. provi fo i-nk-j et
recordingoﬂg&PEE'fthggpryiﬁ% T%E ?%Pp%yr%%%ggﬁHﬁﬂﬁégg&ﬁggﬁﬁghéﬁhﬁgﬁ
cartridge prqvided wi th an i su rt ekn; . h

b ce- o sEREarr: 5oy e e BPEH hud B BT bV R SR fesiessed ¢
provide a plurality of coordinate 20 points, and identification nenbers ~
protrude&OFﬁlgn&Trection.of insertion of the ink cartridge are formed to
reach the coongl naLe, RAhA! seSehectag Lo-aeealdance, Wil 1dentcgcatd,on
itens. The présent invention al'so provides, r-exanple,” an ink” cartridge
having a gontalngr, RLOVL-Adad, W &Qk%“hi@ﬁ-éﬂs‘é’@&yppﬂ%i@g SRR Q05 e @ne of
si de "surfacés of 'the container and cohtai’ning ink, and identification

fitting parfjongefoy B?Qbifl@mt&@a@@%_esqilmé%ffagﬁn@Q>:aﬁe&esgeargﬁﬁrtqraﬂ]s_t o the
identification nmenbers of a recording device for receiving the cartridge,

wher ei n: 3¢k of 1% HY agnidEns] anal SPacs PAK SOPAItIdIY dhe e md de
surface 1s divided into a plurality of sections to obtain a plurality

cartridge is limited.

SUMMARY OF THE INVENTION

10 The present invention is based 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.

15 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 is divided
into a plurality of sections to provide a plurality of coordinate

20 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



of coordinate points; and the identification fitting portions are disposed
at the coordinate points selected in accordance wth identification itens
so that the identification fitting 10portions are |located to abut on
portions of the identification menbers. Because a space i s udddAFR MU5
three-dinensionally so that identification pieces are disposed in the
space, the nunber of conbinations is increased. 15The present disclosure
relates to the subject matter contained in Japanese patent application

Nos.: 2001 033074. (filed on February 9,2001); 2001-147418(filed on May 17,

§£f%é01f°lqéa?§egiﬁz%%%f PO B ot b 20000y azﬂﬁé‘gf%%f-f%iﬁ%ﬁ?fﬁ’gﬁsén
thei :enﬁr}cisﬁsétlh B%Aﬁ»%%%@oe%tp%ﬁi Bt AER BB O e RIS 1A
ACCor di ng 4 6 ohE SHBRETATY  SrbGmERE BT RS B Sl T hodntl re B El e, oA

and 2B arg, | fépolvxaf@@l@ug&%ﬁe'@imw i o oo acead 1t no rember’s for

sealing t e 1hk cartiidge are 1enmove IS a view show ng

the Sérngﬁgé%gﬁlﬁgﬁ%f@%é?ngﬁgééa&?es containing the one side surface

is divided into a plurality of sections to obtain a plurality
of coordinate points; and the identificaticn fitting portions
are disposed at the coordinate points selected in accordance
with identification items sco that the identification fitting

10 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.

15 Thepresentdisclosurerelatestothesubjectmatter contained
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);

20 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.



of the ink cartridge of Fig. 1. 10 Fig. 4 is an enlarged explanatory view
showi ng the insertion error prevention-formng region formed in the ink
cartridge of Fig. 1. Fig. 5Ais a sectional view show ng a val ve-cl osed
state in an enbodinment of the differential pressure valve cqmsmmtﬂmjng 15
a negative pressure generating mechanism andFig. 5B is a sectional view
showi ng a val ve-opened state in the enbodinent of the differential
pressure valve. Fig. 6Ais a partly cutaway view showi ng an ink cartridge
hol der adapted to the ink cartridge of Fig. 1, and Fig. 6Bis 20 a view

showi ng a state in whi gl tdhe gedfecroantrddes igiAtrasheds Fig. 7 is a front
view mai nly showi ng the fitter chanber side 1nk fTow path forned in the

ink cartridge [QfyFi th add 154 Be v8 b Phth vy SHeWirae raned hek rethedivarts of an
ink cartridge according to the present invention. 2 0 APR 2905 Figs. 9A and

9B are viggwsrshow na e dd erdlr apReaAanse «ferithe rfyr @tiboanichergalo fof the”
ink cartridge according to a further enbodi nent of the present invention.
Figs. 10Anko pkelearte i@ ivdrew, 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 ke . Caf MPeR ardhiviewhehaw eard rdtdge dfin kihg.clo digle
attached. Figs. 12A and 12B are views showi ng a process in which the ink
cartri dgeurs aatet-achad rigo ntane eoar riicages eafl iFiqy.the ik Eagitridiges f Fig.

per spective view show ng the structure of the

1 are removed.

Fig. 3 is a view showing the structure of the bottom surface
of . the ink cartridge of 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.SBisasectional
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 is aview showing another embodiment of an ink cartridge

according to the present invention.




openi ng surface of the container body constituting the ink cartridge of
Fig. 9. Fig. 14 is a perspective view show ng the structure of the bottom
surface of the container body constituting the ink 15 cartridge. Fig. 15A
is a perspective view showi ng the structure of the front suzhaﬁ Zmﬁ t he
cont ai ner body constituting the ink cartridge of Fig. 9, an g. 5Bis a
vi ew show ng a through-hole forned in a communication groove. 20 Fig. 16
is an enlarged view showi ng the sectional structure of the negative
pressure generating nechanismstoring chanber. Fig. 17 is an enlarged view

showi ng the Seﬁi%@nadzx HidiciiEge ofi chRe sbliseMiHAl eatéPRa Vadyee st dag
chanber. Figs. 18A and 18B are a perspective view and a front view 2 o APR
2095 showi mghans esRedin®eptadfoct he el deptdaitaatdg@nabtoekingand Fagiud8Gris a
vi ew showi ng coordinate points set in the identification block. Figs. 19A
and 19A" dmhdd gsentlOFf artte 19 safie pevepecénve 5 views and front views
showi ng the formof the identifiable protruded portions of the
identificati orFbdocksoa Fiq.1@0 &seaapesspectwyeaviemishoivng arbentodi nent
of the carriage configured so that a plurality of ink cartridges can be.
received.vildiv Argd 21side av pew spEctheeinvk emashowilgg @f skage $n which the
direction of the carriage is changed. Figs. 22A and 22B are enl arged vi ews
showi ng a nei ghbor hbbdis a sectional view showing an embodiment of the

carriage to which the ink cartridge of Fig, 9 is attached.
Figs. 12A and 12B are views showing a process in which the
ink cartridge is attached to the carriage of Fig. 9.
10 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
15 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.

20 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-storing chamber.

Figs. 18A and 18B are a perspective view and a front view




of the ink supply needle in the carriage and a nei ghborhood of the ink
supply port in the ink cartridge. 15 Figs. 23A to 23C are views show ng
shapes suitable for identification pieces, and Figs. 23D to 23F are views
showi ng shapes unsuitable for identification pieces. Figs.zg4ﬁﬂqm524c are
views showing the limting portion which is to be fornmed in the
identification block so that the 20 identification pieces are identified
by the identification block. Figs. 25A to 25D are vi ews show ng anot her
enbodi ment of the identification pieces. Figs. 26A to 26D are views

showi ng tdheidg tinngnBektnent Whi ehe isadir e Jarimedilpckheahdent §ficati on
bl ock so that the 2 0 APR 2005 identification pieces are identified by the
i dentifi Gafion vwcdkhow i @ScoRrd i 276s At es pesspactitue Mawsi ainch i drot t om
vi ew showi ng an even further exenplary enbodi ment of the ink cartridge
accordi ngpitgxrKk he present invention. 5 Figs. 28A and 28B are views showing ™
the sealing structure of the ink injection port in the ink cartridge of
Fig. 27. Fig.ri2gislen paidpeeidi vieo viieys shodw ngnanod iera sodh spprttivof t he
identification block. DESCRI PTION OF THE PREFERRED EMBODI MENT 10 The

pr esent iviverd dond fwohlt \bieswesbowbed thel mrn of deediden tarf itahd eliass srwded
various exenpl ary enbodi nents shown in the drawings. Figs. 1A and 1B show
an i nk cardamtidges lofacdor dident bf bnet epbodl et - of the present invention.

Figs. 2A and 2B show the front and rear structures of a contai ner body 8
constituting Fig. 20 is a perspective view showing an embodiment of the

carriage configured so that a plurality of ink cartridges can
be. received.

10 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.

i5 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

20 identificationpieces 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




15 the ink cartridge |I. Fig. 3 shows the structure of the contai ner body 8
viewed fromthe bottom surface thereof. The container body 8 is
partitioned into upper and |ower regions by a wall 2 (Fig. 2B)extended
substantially horizontally. A first ink chanmber 3 is forne%ﬁg Fg@ | ower
region. A differential pressure 20 val ve-storing chanmber 4 ( éf ﬁé whi ch
serves as a negative pressure generating nmechanismwhich will be descri bed
|ater, a filter chanber 5 for storing a filter, and second and third ink
chanmbers 15 and 16 are forned in the upper region. The differential
pressure val ve-storin ha r.4 e . - fiiditer ;chamier, 5 are
separated‘%Qﬁﬁé%ﬁﬁf%ﬁ%é%egggénﬁf?ggpggﬁléggﬂ?ﬁgéﬁﬁgggﬁgggggﬁgphe cgﬁiainer

body 8 by a wah{ 6. ﬁﬂa&a"mf%ﬁe alfﬁwct%e CONS) t k@ da by, @ i Of Falgled

portion is forne on 't he er ent pressure val ve-storing chanmber side

f the 5 | - Y nBPa I i i g br eA
0 e wgl'rgs%é)?ln?vélff”%me'}o!aﬁé ?2 9%% frrdmeek dthpeughe the waddr fu

frame 10 I or fixing afilter 18 is formed on the filter chanber

side of thg.Wahind. +istishowhe ionFi gnvaBiidhe upper and |ower chanbers are
comuni cated w th an upper region opening 5a of the filter chanber 10 5

via agcircuitopsyd| ompagraosy ardd ewepassageihyr bhagseal and at ongoare

vertical plane) defined by walls Ila and |l b extending vertically and

wal I's |1 oanghd | thiexiensed: horpaent ahl yheni okecast dedpers i oni@f 2he ink

cartridge (see also Fig. 7). On the other hand, the differential pressure

val ve-storing rid, chanberadpepspect edet vitheshiohies ehanber &ubydiment

t hrough-holes 6b is conmmunicated wth an ink supply port 14 by a flow path
of the identification block.

DESCRIPTION OF THE PREFERRED EMBODIMENT

10 The present invention will be described below in detail
onthebasisof various exemplaryemboediments shown inthedrawings.
Figs. 1A and 1B show an ink cartridge 1 acccrding to one
embodiment of the present invention. Figs. 2A and 2B show the
front and rear structures of a container body 8 constituting
15 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
20 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




13 which is formed so as to be isolated fromthe first ink chanber 3. The
i nk chanbers 15 and 16 are di sposed so that the differential pressure

val ve-storing chanber 4 and the filter chanber 5 are 20 put between the ink
chanbers 15 and 16. Air bubbles contained in ink ascending fromthe first
ink chanber 3 are trapped in the ink chanbers 15 and 16. A vdl APR2Wl%ext ends
hori zontally such that a slight gap is fornmed between the wall 20 and the
outer wall of the container 2 0 APR 2005 body 8 to define a space or air

fl ow passage 21. The mall 20 is fornmed in the upper portion of the
cont ai ner. body 8, The flow passa

i.e. flaou 21
i s comuniCAEEdCIAMPRTan ALF- éﬁgﬁlﬁégboﬁfo%7eﬁﬁ oQ ﬁ%%n%ér? mlgggﬁPgegllm
24a 5 d I The_ f |
communi caE el p%hl?ké%?rétf Phe” ﬁaﬁ%f#g% PR CEre g S Sar vBbYE: on
25. That t k ch i
e gRaEnE oy Fier PRl CoRaIR g e b, ?)'}S’ft?%%eetrdo spidofl [eoBgahaa PO

capi | | ar nZfnelds ggggsﬂggg g, 0500¥E &9{ wrm?al ne’&?‘%‘e?m BT HBUr €

val ve-storing c e sur ace of the con y 8 is sealed

W thean gl gper, p;gg*ah%ﬁjglh%ﬁ . 8Pard? fto%@aert%%u formet b 1aapil | ary

22. ?he capll ne end 22a connected to e air-opening port 17,

and the gqther, mioc ni ol ed; r“rr%% %51@1%(10\4@ 33C foweld anr egleon
f or med bgtmeen t he g?ggpernéaboe g n?54a and the air-inperneable film

24b. The £3hk-Rer-Baple Sﬂdéﬂd%4%h%XL%QQSEjn the mddle of the depth of.a
recessed portion 23 formed in the container body 8. Specifically, a film
support As shown in Fig. 2B, The upper and lower chambers are
communicated with an upper region opening Sa of the fiiter chamber
10 5 via a circuitous flow passage (a flow passage turning on and
along 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 pressurc valve-storing
15 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 > are
20 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 ocuter wail of the container



portion 23a (Fig. 2A) is fornmed in the mddle portion of the 20 recessed
portion 23 so that the air-perneable film24a is bonded onto the film
support portion 23a in a stretched state. On the other hand, an
air-inpernmeable film24b (Fig. 1A and 1B) is bonded onto the P?ﬁﬁ surface
23b of the recessed portion 23 in a stretched state, so thaiﬂi Eside
the container body 8 is insulated fromZ 0 APR 2005 at nosphere at this
portion. The flow passage 21 is comrunicated with the first ink chanber 3
t hrough the cylindrical portion 25. An opening 26 is provided above the
upper portion_of the _cylindrical rti-qn a ed 5 W 20
air-inpe&ﬁgébPeEPiBﬁFi e(ﬁiéP%F g%d%f%)f%ﬁﬁcﬁgggﬁa%e_1de¥%§%&$ﬁul

el astically. Further, n |1 I d -ty % ; gi.s feeei ved
T the cyF) BaFIEH TBorfeodPRR R PR R A B e 5 e

el astica f b 0 LR i [ 21 Dstemaontagted t h

t he sanek&%g&%ﬁ%%ﬂﬁﬂélf%kq£§i$§%%%gg%ufggg¥?ggﬁgg%?2 the recordi ng device,
so that the,valve;is : a resyidougtherf st petiicabaaben 18 Pga put
in connuhﬁggt?bn%ﬁffﬁ%%ﬁg%%léﬁﬁgégsagé ZlgmAs shownq n Figs. 2A and 3, a
recegsed par ti en 30 1 f Q0BG g Usta)bel ouet heodi hhesegei al psesssoe

val ve-storing chanber 4, 15 and opened to the |ower surface side in which
the ink sURRLWiRAtedldits PROVEOed: irderhishibeat Bonhpsogh udey lpordtriiond 31
for identifying the ink cartridge are fornmed in the recessed portion 30.
I nk i nj egbi-en oportss 38nhandid4 tae chasgi ngki nkaaberh@ fsnmeonoéchedufacture
of the ink cartridge are also fornmed in the |lower 20 surface of the

cont ai nethleodyr8opening port 17 threough the cylindrical portion 25, the

air-permeable film 24a and the capillary 22.

10 A meandering groove formed in the differential pressure
valve-storing chamber (4) side surface of the container body
8 is sealed with an air-impermeable film (Fig. 1A) 37 to Lhereby

form the capillary 22. The capillary 22 has one end 22a connected

totheair-openingportl?,andtheotherendcommunicated,through
15 a groove 23c, with a region formed between the ajr-permeable
. film 24a and the air-impermeable film 24b. The air-perneable
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
20 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 in a stretched

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

- 10 -




As shown in Fig. 4, in the recessed portion 30, the direction X of the

| ength of the container is divided into three, the direction Y of the

wi dth of the container is divided into twd, and the direction Z of the
hei ght of the container is divided into six 2 0 APR HO5 to thereby form
coordinate points. A plurality of identification protruded gggmppq@ﬁSl-L
31-2, 31-3 and 31-4 are disposed at coordinate points (X, , Z), (X
Yl, 26), (X3, Y2, Z3) and (X3, Yl, Y2, Z5) respectively, by selecting an
appropriate 5 conbination fromthe coordinate points, to thereby constitute
t he identificahion fit%bgg go&%h ns. It is a matter of course that when
the coor 8FRAEBRE6FNES &Fé sBP aAE Sel ected to correspond one-by-one to,
for example. ayking,ofhabokgEant 11 dofnARdcat o8 v ddiNdnelrilidk. 130 chikber

cartridge difféeren ind o can 10 be prevented from bei ng

attaCh6d3tP?%£§%$ﬁ§9§Qh??gﬁ§KE%g Ryrrishake. AH 8penSAgand SBpsbewdan

exanpl e of er e pressure val ve -serving as a negative pressure

generat i cpppi Fidrt 190 8hovSe & altiald iidh Wbbeh ibRe? vainee sies 1eldosed.
Fig. 5B EES&E EIaQst te f%nﬁﬁich t he vaﬁ?é i s opened. A nenbrane val ve 40

has 15 ap;apnuhaln ithigleparhicar 4Qan 27 HFiQut @n Gindc Bl erdncs, cant hieck
portion 40c provided with a through-hole 40b in its center, and an

appr oxi makeby nSushaped ikent ypor tiheandod proavidetlpeatothe tyheckapoetion
40a. The menbrane valve 40 is fixed to a cylindrical holder 41, which is

fitted ipbe thewd fifsenentdialedpries stree 20 ivalnieadt grimg cch&fber 4. A coil ed
spring 42 is inserted into between the center thick portion 40c and the
cont ai ner bodyr8thikncéhi sgenboidonenthe Wetlween theebahteralhy cle fisomsicon 40c¢
and by .an operating rod which comes in to contact with the same when
10 the ink cartridge 1 is attached to the recording device, so that
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,
15 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
20 surface of the container body 8.
As shown in Fig. 4, in the recessed portion 30, the direction
Xof the lengthof the container isdivided into three, thedirection

Y 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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the cylindrical holder 41) . The elastic force of the coiled spring 42 is
adj usted so that the nenbrane val ve 40 can be separated 2 0 APR 2005 from
the valve seat 6a at the point of tine when a predeterm ned negative
pressure due to ink consunption in the recording head acts on the ink
supply port 14 (Fig. 5B) , and the menbrane valve 40 can bel brelfié 240
contact the valve seat 6a elastically at the 5 point of tinme when the ink
supply to the recording head is termnated (Fig. 5A). The contai ner body 8
configured as described above is formed into a sealed container by sealing

okt noSerE T ety TS i SR R P P

sti cking to the ifferentt al

pressure ch si de , .surfage th n ditign ik
supply p f)%fhl%ed b erécllodls aaclh d ?jlr Ozf'whéilch3t %glr?c%{g qu ak %tplotr?%glrt?on of

an ink supply %%%dg%d %% (Q5 | gecthon q§y|c§1|szgpnn@g;ed“;ozﬁg arldK

i njection ports t he “hot't oM surface and the seal ed cont ai ner

is filledyw thjinks c?tsg rté‘gf‘pe%e@i\ﬁ‘éjlfoﬁﬂﬁ'sr@redtslng{ idd eghpMddtiiatle, the ink

i njection pérts 33 an are sealed " with a plug(s) or an air-inperneable

Filmgs) - comli%,attl%% Sfer%nﬁ%é?%ﬁdwaﬁé dd nitshed A rrdik cearddtiitdge 1.
Fig. 6A shows an exanple of a cartridge hol der 50 adapted 20 to the

af or ementiiQNed ik AR HIIHOE ikt iHe peattivndge hel dera - thas f haserseortion
51, walls 52, 53 and 54 provided on the base portion 51 so as to

corres pOQ@lattOwﬁ@ﬁ fHeonbosdi fhaee @fitthe arknke cantird elige: tandt b ke tnwe Rirde
surfaces thereof adjacent to the front surface, a protruded portion 55
provi ded @re-the asa:Pportdidrexample, a kind of ink cartridge and/or a
kind of ink, an ink cartridge different in the kind of ink can
10 peprevented frombeingattachedto the recordingdevicebymistake.
Figs. 5A and 5B show an example of the differential pressure
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
15 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 a cylindrical
holder 41, which is fitted into the differential pressure
20 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

- 12 -



2 0 APR 2005 51 and located in position corresponding to a vertical
recessed 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
pi eces 56 are constituted by a plurality of pieces 56-1, 36- APRAME 56- 3
which are selected to have lengths to reach the |ower surfaces of the
identification protruded portions 31-1, 31-2, 31-3 and 31-4 forned in the
recessed portion 30 of the ink cartridge fromthe surface of the carri age,

10 that is, to h i t t collisiop of the identificati

o1 ccoe SELARUHIR He TR R AT brt 1 SEAdCR polET o 3t e i 50 8145 ang
31-4 which identificati fitti ' - i

car 11 QGRCTE KRG URBP U Brles Whett t T T FCan P 1 dge Sasr oa e Aot e

cart!| ageeé%?ﬁqp egglg egggg“g@?{g Pf @itached to,4he Noldel2Q vEDGe

identifi e Ink cartridge to be fitted to the
17 e Por MR ERT 45 o A | PR & Bggasonigestohe, o

attached ification pieces 56 o e carriage
(thechol det 20). coope | ! Hid cabbon: g Huet f sdednpartibans 31
of tﬁe CBP%P?éé%€%%QB%§b§ﬁ¥Q%ﬁ%%?ﬁﬁl 3%%?y needlé ron1nnvingmnnre into
the ink S 8|y5g9rt 14. In addition, an ink supply needle is not
illustrated®in Figs. 6A and 6B, but the ink supply needle is provided on
the base portiga & ofitdepdel defoml Andd asalatiibal BBgvon sdbtasaded by

the walls 52, 2 0 APR 2305 53 and 54, i.e. in a region opposite the
protrudegdnperd s@A123 container by sealing the filter chamber side surface
thereofwithacover 36 (Fig. 1B) andbystickingthe air-impermeable
10 film 37 (Fig. 1A) onto the differential pressure chamber side
surface thereof. 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
15 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
20 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 éartridge and the two side surfaces thereof adjacent Lo the

front surface, a protruded portion 55 provided on the base portion
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wWith respect to the identification pieces 56. In this enbodi nent, when the
ink cartridge 1 is attached to the ink cartridge hol der 50, the front side
three surfaces 5 of the ink cartridge 1 and the recessed portion C (Fig.
6B) of the ink cartridge 1 are guided by the walls 52, 53 a?ﬁf?ﬁZﬁﬁd t he
protruded portion 55 respectively so that the ink cartridge I'S
positioned to a predeterm ned | ocation as shown in Fig. 6B. Further, the
film27 is pressed by the operating rod (not 10 shown) of the recording
device to open the valve nenber installed in the cylindrical portion 25.
Hence, the firsiaink hanber 3. is %ggned to,the air thrgygh the flow

passage 2L, ®PRel8FrLH _r’n’ééiﬂ’%lt’js%rélc : ffsﬁwlﬁja?pitlol ar YDl CRt cr.ewsg%eq nk is
r 6ssur o BRI Bh S N gt 5 e 1 4 M e P Pt o ves

(i i ng. 1 S BH TR dhc N SRRy S ek Tk Rl B - AT, 130
PeSSed LIVOU AT 4 AR ande e Aok g, (o nol s 0 o

passes thr OUQ*SELF}%%HH%{%" Q%eeiéggt?FiEQ%igﬁ@{% %%!Sé{?e@onaaﬂ“i%ddéa’\ﬁ

into the ink pply po 14 via t oW passage 13. showmn 1n Fig. 7,

when i nk the | PPLY 1 tRal,nnedat - ¥ es Pr eSSl e
acts on gﬁLgrﬁﬁgg%lgkgnggrﬁgg6§%P£§Z%DEQ%fE%ﬁﬁﬁgg thhgﬁgst i nk chanber 3

Is suckedd HEQetP@n?‘Pﬁ@rtd' eghen tiof 1R f Lhtekcehambenebi vk Bf fd oM qrassage
A fornmed by the wal 11 so as to extend substantially vertically, a flow
passage Brotrudedportions 31-1, 31-2, 31-3 and 31-4 formed in the recessed
portion 30 of the ink cartridge from the surface of the carriage,
10 that is, to have sizes to prevent collision of the identification
pieces 56 with the identification protruded portions 31-1, 31-2,
31-3 and 31-4 which are identification fitting portions, when
an adapted ihk cartridge is receilved.
Hence, when the ink cartridge adapted to the carriage (the
15 holder 50) is to be attached to the holder 50, the identification
pleces 56 allow the ink cartridge to be 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
20 protruded portions 31 of the cartridge to prevent the ink supply
needle from moving more into the ink supply port 14. In addition,
an ink supply needle is not illustrated in Figs. 6A and ©B, 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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extending horizontally in the uppernost portion, a fl ow passage 5 C forned
by the wall formng the filter chanber 5 and the wall 2 extending
horizontally, a vertical flow passage D and a horizontal flow path E In
this manner, the ink in the first ink chanber 3 flows out, pf @? bott om
portion of the first ink chanber 3 via the two ink chanbel@AR @ﬂd 16.
Hence, air bubbles contained 10 in the ink are trapped (i.e. stay) in the
upper portions of the ink chanbers 15 and 16, and are renoved fromthe ink
as nmuch as possible before the ink flows into the filter chanber S. Wen

ink is cansuned.i.n the af.orenentij.oned hnk i AIP@ first iink sghamber
3 | ocat ed”i ﬁg?iherqu’oﬁere‘sel@t i%ort 5 lo?u&?%%%q% uepl){ét gr{&f}e ! rosffztﬁgﬁbe(r% 5

| ocated i n_the upper. section,. iS5 - i t.0 the ink supply port
14 thr oué”ﬁttnhéeﬁﬁ%f:etr Zcr?t A lﬁ%g%slufflecta\r};%\i%c eﬁissér?ﬁ Waen ink in the ink

cartri doe 1 1 $,CORSUTHyan A | tihoiEaild | 980 s (e ed begausadnk 11

the ink cartridge I's consune 20 conpl etel'y or because of exchange with a

di  f er ent. kichg, Q. f bl bhegealee DS, i he: oyl 100 al: OTki;o S f or

comuni cat’i on the first’ i chanber’ 3 with the flow passage 21 | oses

suppayt gy thhe s gReratkpg agRd 1 0knkihenk e£8F 8k BEa d8Y €Lor: SO tiaf. tdg \al ve
is cl oseé). Further, the nmenbrane valve 40 is urged to contact 2 0 APR 2005

the val vepgseat,6a glastdfall oy dieiesP g 2. wLansexpyerttd Yand i5aK ainsl
prevented from being | eaked fromthe ink supply port 14. In the

af or eﬁenttih@nggo@maéhl At ibdentifd oadd oy rptycushanstae ei floromd rtialdee
integrated wmth the ink cartridge. 5 As shown in Fig. 8, alternatively, a
recessed 1pard i i6Q JM to a predetermined location as shown in Fig.

6B. Further, the film 27 is pressed by the operating rod (not
shown) of the recording device to open the valve member installed

in the cylindrical portion 25. Hence, the first ink chamber

3 is opened to the air through the flowpassage 21, the air permeable
seal 24a, the capillary 22, etc.

When ink is consumed by the recording head in this condition
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 cociled
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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be fornmed in the container body 8 constituting the ink cartridge 1, and a
frame 61 capable of being inserted and fixed to the inner circunference of
the recessed portion 60 may be forned as a discrete nmenber. Further, the
identification protruded 10 portions 31 nay be fornmed in the inner surface
of the franme 61 so that the frame 61 fornms an identificatiohl BPRek562.
According to this exanple of an ink cartridge according to the present
invention, by preparing the identification blocks 62 having the
identification protruded portions 31 different 15 in positions in

accor dange V\A}Erllnkitp%sﬁglgﬁkhlemi( %aqrﬁjretrrkbdggss }?én ('?mq,_gng}% pEprie%go% per

se can bé&’uséd Combn or~vari ous inds o Figs. 9A and 9B and Figs

| OA t8f195e399wtébecﬁ§&£waé \Pipao%a_r‘ﬂ'@)%egagga@efﬁérfcbﬁﬁe@m'}@ Yoall
of ‘an 1 n 0Ot

enbodi ment K cartridge according o 'the present ‘i nvention. The

|k cartihdgg ZL Rl Ry RS SuldidhfiGAlanau At o f Y Re 1aonl el geody 72 )

havi ng a ¢l ose e nd an opposite opening side, and a cover 73 for

sealing ReR REr$hE8taAlyl DK SUPRIDH OIS t7 fok § 1 BROVA derhwpatshe deeadi ng
end side%gﬁepﬁé %:regtion Sf FnsertionF%? thg i%ﬁ cértridge into Z 0 APR

2005 2 car khaaed(byechanuhhe bothonyStnéace) pér thesment & nard hody wal2 in
this enbodinent) , and is offset in the I engthwi se direction. Retaining

menmbers $%.anthdthfhert 9bRRE10R, lesdect d Ve f Soules sehgetlhendipper iponttiadn of
the container body 72. 5 A nenory device 77 with el ectrodes 77a is provided

in a regessepapor Ei.onid2bhbel pantbe, rehai ning merterf ids 1 aedt edhagipert he
i nk supply port side. A valve-storing chanber 78 is forned
3 flows out of the bottom portion of the first ink chamber 3
via the two ink chambers 15 and 16. Hence, air bubbles contained
10 in the ink are trapped (i.e. stay) in the upper portions of the
ink chambers 1% 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
15 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 1 is removed because ink in the ink cartridge is censumed
20 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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bel ow the other retaining menber 76. A slit portion 79, extending in the
insertion/renoval direction of the ink cartridge 71, is 10 fornmed near the
ink supply port 74 and 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 t Hd Nt 08m
surface. An ink supply needle 202 is 15 provided to the carriage 200 to be
comuni cated with the recording head 201. A cartridge pressing nenber is
provided in a region far froma region in which the ink supply needle 202

i ided. . | hi di N | eaf i | .at i i

= Drovidet i Ne erbed perv i hedl, shing arplate eBELRG,20% L5
20 204 is. J t i : : | j 203
20 204 1oL LrIERR RGN e, Bl SHPBLY, 05201 2,207, and Lhghoatcepr o

El ect rodes 206, ar i LR Ld : OF - ERK. ly needl e
202 side. A re%@sggg %gg?gg%hgb€n§grggﬁgg%gﬁgﬁf %d%H %EQ%%B%Hﬁftﬁ t he

protrusi on- 5, 9{of 06 FEtal MNP cBBpRel nog AL Lo d A iEY crRbve thei gl gghrodes
206. A recessed portion 209 tor engagenen% wth the protrusion 76a"of the

retaigi ng f@nbes,6i0frihe é,nkal1§@fr§£i:g'9@1¥,1 bsréos 8Bl i po Ar Sddleswahdy 208
opposite to the side 5 wall 205. In the atorenentioned structure enpl oyed,

when the phakeoGadd riindgBe 7doh 6z iMSLHR, W EBnthethpkngupid ¥ nRoekr 741 dgeat ed
at the deep side and pushed agai nst the plate spring 203 as shown in Fig.
12A, the s)iin@oit EpAmMd96l Schpsblecbedobynyhenpeoteddedd fixed to the
inner circumference of the recessed portion 60 may be formed
as a discrete member. Further, the identification protruded
10 - porticns 31 may be formed in the inner surface of the frame 6l
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 portions 31 different
15 in positions in accordance with kinds of the ink cartridges 1,
the container bodies 8 per se can.be used commonly for various
kinds of ink.
Figs. 9Aand9BandFigs. 10Ato 10Dshowtheexternal appearance
of a further exemplary embodiment of an ink cartridge according
20 to the present invention. The ink cartridge 71 mainly has a
flat rectangular box type container bedy 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 onlthe leading

end side in the direction of insertion of the ink cartridge into
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10 piece 204. Hence, even in the case where a rotating force (the arrow A
in Fig. 12A) 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 cartridge is restricted to be parallel with the specified
insertion/renoval direction, that 15 is, in a direction parap()elPRwish the
vertical direction in this enbodinent. \Wen the ink cartridge 71 is
further pushed in against the urging force of the plate spring 203, the
protrusion 75a of the retaining nmenber 75 is dropped and fitted into the

recessedeportkfé_zo 07A?gotq§h;q%§¢t§%e§ﬁffg%%éggféng(&g%tteéggkﬂgﬂper 75

as shown ai ning ne nto 't he

recessed . por i t(?ﬂszggaagﬁmgﬁ‘ﬁ Otzﬂ% llgatppf%ép lh%?@hﬁ%hhgge%rltéd&% 71

fromthe “carriage or ‘'ex¢hange "or 't ke, whe e retaining menber

Z 0 APR 2003 20011n% ReRBRGL SlsAahiCal! ¥ rEOWBECL o, COLAL el v DO o f he

protr usi on e retalning nmenber IS separate romthe recessed

portion 3Q7 pdebt her | itk castFd Age- ok Pulled out in this
conditioﬁ?mih I)cartrldge 71 can be reﬁ%ved ﬁnthout 5 bending force or

the lﬁi ke acting n@}n&ﬂe dd\Ki SUPP} Y NStk Be 2020 de £ 08 3 h ildeshigw an

exanpl e of a flow passage fornmed in the container body 72 constituting the

i nk cartrigdge; stk oTJ&&QM% nes 1 Hedyhd 2r é5a PRIk thantas i T8 ol dapperd ad
| ower sections by a wall 80 which extends substantially horizontally and,

nore 10 speciifikcabbpl yeyberdsida. such A veuwielr ihatchtheernkssuppiorpat t - 74
side is located slightly | ower.
below the other retaining member 76. A slit portion 79, extending
in the insertion/removal direction of the ink cartridge 71, 1is
10 formed near the ink supply port 74 and in the center region of
the contalner body 72.
As shown in Fig. 11, a carriage 200 to which the ink cartridge
71 is attached is configured sc that a recording head 201 1is
provided in the bottom surface. An ink supply needle 202 1is
15 provided to the carriage 200 to be communicated with the recording
head 201. A cartridge pressing member is provided in a regilon
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
20 204 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 engagement
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A first ink chanber 81 is fornmed in the | ower section region. The upper
section is partitioned by a frame 84 such that the wall 80 serves as a
bottom surface and that the frane 84 is spaced 15 at a predeterm ned space,
gap or distance froma wall 82 of the container body 72 to define an air
communi cati on passage 83. The interior of the franme 84 is di{iAdedihy a
vertical wall 85 having a communication port 85a fornmed in its bottom
portion, so that one region is formed as a second i nk chanber 86 and the
20 other region is fornmed as a third ink chanber 87. The second ink chanber

86 and the hottom surface 72a,0f %go ?aéﬂee aB?ldch_f 2.8 cpnnect ed to each

ot her by a.SLKﬁq%HP%?OM/ passage as a fower end conmmunicated with

G APR 20050 (T8 GEERE S SCoRg 1 Ae rabe TBLL A ual T B p g Rate om 2
i q t i f ; ti ‘ t "
gﬁmghcﬁl:)t\?v{]ptggigte@%%% gﬁ%l:%fg otré ﬁ%ﬁt%%%% rdo%n“thﬁ% loAl}?si de

into the ccaozrttzgiifﬂféo rﬂoqys FohnedNd ;20 QRERI N9191,60MINh SAE & W ke thee first

i nk chanber discharging air at the tine of i1njection of ink or
injecding jnkdnto the interior of the ink cartridge 71 are formed in a
regi on opposite to the I ower end of the suction flow passage 88. 10 The

third ink chanfiere Y 4 foPakditioned dyracvatd Soriyai pradat end ned gap
fromthe upper surface 84a of the frane 84 and by walls 94, 96 and 85. A

fourth ink chamhes P8 i$ pasdité@nedth byneelds Sdp B mne o7 Wdddder
chanber 104 is partitioned

at the deep side and pushed against the plate spring 203 as shown
in Fig. 12A, the slit portion 79 is restricted by the protruded

10 piece 204. Hence, even in the case where a rotating force (the
‘arrow A in Fig. 12A) 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 cartridge is restricted to be
Aparallel with the specified insertion/removal direction, that

15 is, in 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 protrusicn 75a of the
retaining member 75 is dropped and fitted into the recessed portion

20 207 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 other hand, to remove the ink cartridge 71 from the

carriage 200 for exchange or the like, when the retaining member
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by the wall 94 continuous to the wall 92 for storing a filter 15 125 (Fig.
16) , and a differential pressure valve-storing chanber 103 (Fig. 15A) is
partitioned on the other surface side opposite to the filter chanber 125
by a wall 95. Through-holes 95a are provided through the MPR?@ so t hat

i nk passed through the filter 125 is led to the differentTal egsure

val ve-storing chanber 20 103. The filter chanber 104 and the differenti al
pressure val ve-storing chanber 103 are | ocated opposite each other with
respect to the connnn mall 95. The partition wall 96 having the

comuni catg ony Fz?ﬁr meem thec gt 80 anch O6in s g *dezd ithd he
| ower portion 0 APR 2005 of the wall 94. The partition wa 97 havi ng a

comuni cyd i u P BLaoienthberd puer i RErhéiet S7Prievidpdrhecdefioe @ie in;
flow passage 98 between the wall 97 and the frame 84. The upper portion

of the ineddmPpssagendBois cmami cated:Mé tilit bert ronye sur f ageu bl i de of
the ink cartridge 71 through the through-hole 99. The through-hole 99 is

separateg tyia wadd 40 ieanhi, ntigssS nk eatheivgbl719¢aabshemovien wHichodd, and
i s comunicated via a recessed portion 100a (Fig. 15A) of the wall 100

Wi t h 3 he pgiReimg fMdeom roftHcha ifkd ket iekanhech#04nk| sopp bdetadd] e thee .
t hrough-hole 10 99 is communicated with a region 101 partitioned by the
wal s 100, 94iay. 923 tdndbuigh $ihe~ racessacppordei om 100a passdse f Lot
comuni cated with the upper portion of the filter chamber 104 through the
comuni caitri drnepardn Sdiandormedly | 2 thensippent poy ttlon iof ¢det wedde 94L § or
partitioning the filter chanber 104. 15 As shown in Fig. 15A the | ower
porti on ¢&tha hendiefiherdmdwal’? lspartltloned1ntoupperandlowersectlons
by a wall 80 which extends substantially horizontally and, wore
10 specifically, extends in such a manner that the ink supply port
74 side is located slightly lower.
A first ink chamber 81 is formed in the lower secticn region.
The upper section is partitioned by a frame 84 such that the
wall B0 serves as a bottom surface and that the frame 84 1is spaced
15 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 85
having a communication port 85a formed in its bottom portion,
so that one region is formed as a second ink chamber 86 and the
20 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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pressure val ve-storing chanber 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-inpernmeable filmcovering the recessed portion 20 105. In Fi 15A, the
reference nuneral 105a designates a deep portion which coﬂﬁs”?ﬁﬁ@ the ink
supply port side. Anarrow groove 106 whi ch neanders so that flow path
resistance is nade as high as possible, a wi de groove 107 around the
narrow groove 106, and a rectangul ar recessed portion 108 in a region - 22

gu?fgigg%gpﬁ%QDQPSigg EQCEg§y§§%9%%a%%%rc@%ﬂber 86 are fornmed in the front

e contal ner A frame 109 and ribs 110 are forned in

the rectangujar, 1 £6855ed, Y td k08 80 @5 doa the slcacahad3obnia fogiad on
| owered by one step from an opening edge of the 5 recessed portion 108. An

ai r - per ppahl & 1fj,Jdp bavingd Bk repehenton prlapertays sanet &br per mEsbiingy is
bonded to the franme 109 and the ribs 110 in a stretched state to thereby
define gy abf ;G9ERHALGALINGN fefahere Jlites inbr riovi gridoy eor0E ine xodini cat ed
with a surface side region of the recessed portion 106 with respect 10 to

t he sai r 7 pegABARKeobihAngA stihrcaughurhialag el Wit figvareldl 4 91 tiek HEARRSM sur f ace
of the recessed portion 108, and communicated w th one end of a s|ender
regi on $1¥FdFigschlrgpant atiertedhbytine ®dlin et Bt Phel Fefsnt i Akt thanber
86. The other end of the slender region 113 is_comrunicated via a

t hr oughihal éntd4tha 15teormmicatith grosas 1aixigmd’ b 31 -%& 7136 with

the valve-storing chanber 78 as shown in Fig. 15B. .
region opposite to the lower end of the suction flow passage

88.

10 The third ink chamber 87 is partitioned by a wall 92 at
a predetermined gap from the upper surface R4a of the frame 84
and by walls 94, 96 and 85. 2 faurth ink chamber 93 is partitioned
by walls 94, 96 and 97. A filter chamber 104 is partitioned
by the wall 94 continuous to the wall 92 fcor storing a filter

15 125 {Fig. 16), and a differential pressure valve-storing chamber
103 (Fig. 15A) is partitioned on the other surface side cpposite
to the filter chamber 125 by a wall 95. Through-holes 95a are
provided through the wall 9% so that ink passed through the filter
125 is led to the differential pressure valve-storing chamber

20 103. 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 96a

betrween the walls 80 and 96 is provided in the lower portion
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At a leading end of the valve-storing chanber 78 in the insertion
direction of the ink cartridge, i. e. at the |lower portion of the

val ve-storing chanber 78 in this enbodi nent, a window 20 78a is forned and
opened as shown in Fig. 14. An identification block 140 to7pePRIgs)eri bed
later is nounted to a recessed portion 150 of the container body 72 so
that the plural identification pieces 210, 211 and 212 (Fig. 11) and the
val ve-operating rod, which are provided on the carriage 200 of the
recordi ng device Z 0 APR 2005 body, can enter through the w ndow 78a. Fig.

16 shows.the sectiopal siguchare: of oNiGhni tieshofithes dbfheneobtabn
pressuré val ve-storing chanber 103. spring 120 and a nenbrane val ve 122

are st Oéggt i g 1 he, dirfd erenid doiessukepbovaklive- sb alé igne hembers 03w The
menbrane val ve 122 is formed froman elastically deformable material such

as el ast,9neL Qo bhewkbkeshand1has? antihroughahel & 12 Thienuppsr eertieéron The
menbr ane va?ve 122 has an annul ar thick portion 122a provided in its

ci rcunf geence i ndndl awigaiea pordd o8 ddnimt egred Witththhef 14T 3567 ti on
122a. The nenbrane valve 122 is fixed to the container body 72 through the
frame porticoprl2de The spritmgdb20 THashoweghendies dpporidd lea Spring
receiving portion 122b of the nmenbrane valve 122, and the other end
supported byTResphirogghebeilei A§ iposepanzigdabvfa aaol 00 ZPFomUq'usi ng

t he chanber 103. 15 In Fig. 16, the reference nuneral 125 deskgnates a
filter tpraukdedliinSfhesf shoen drafber 104; 2@l LR26CRPRIFATES Via a

air-inperneable films stuck to the front_ surface.o he. cont.ai ner_ body 72
and theegpenedgrsutiasel 8Pde ! Fheér ebi?r ol Véﬁ}. E?hew}Wntr}ieZélppeP

portionofthefilterchamber104. Inmoredetail, thethrough-hole

10 99 is communicated with a region 101 partitioned by the walls
100, 94 and 92 through the recessed portion 100a and is further
communicated with the upper portion of the filter chamber 104
through the communication port %4a formed in the upper portion
of the wall 94 for partitioning the filter chamber 104.

15 As shown in Fig. 15A, 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 cf the container body
72, and an air-impermeable film covering the recessed portion

20 105. In Fig. 15A, the reference numeral 103a designates a deep
portion which comes into the ink supply pert side.

Anarrowgroove106whichmeanderssothatflowpathresistance
is made as high as possible, a wide groove 107 around the narrow

groove 106, and a rectangular recessed portion 108 in a region
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is bonded to the frame 84 and the walls 80, 85, 92, 94, 96, 97, 20 100 and
112 as shown in Fig. 14, by welding or the like, so that the upper section
i nk chanbers 86, 87 and 93 are forned. In the aforenentioned configuration,
ink passing through the filter 125 passes through the ink flow ports 95a
but is blocked by the nenbrane valve 122. Wen the pressurez[]oj;pgtﬁ]gg i nk
supply - 24 Z 0 APR 2005 port 74 is reduced in this condition, the
menbrane val ve 122 is separated fromthe val ve seat portion 95b agai nst
the urging force of the spring 120. Hence, the ink passes through the

thr Oughbpgb‘%igél £Nd hel Qs dH O D& H AHH SHPY Ya POTEo e & 8n T BiIRe SEFbQW
r me

passage by the recessed portion 105. Wen the ink pressure of the

I nk supgliy rRekt o F4rhs EHSFeased bbQya Predetrermaned ovahderibbel menbrane
val ve 122 is noved by the urging force of the spring 120. Hence, the

menbr angcyakVein k22 FscbrAyahE rird @ £ &S ot seont A0E W bB theesvabyetseat
portion 10 95b, so that a tlow of ink is blocked. Wien the aforenentioned

operati @A &Spbepeaioed,ldwikchn bersaipplded fat cart hepémkngupphy opothe 74
while the ink pressure is kept at a constant negative pressure value. Fig.
17 ghowsethe sgechd onabn StOBuct fnes iof -gdenais L € dnmionhgat ronnklseyval Venst ori ng
chanber 78. A through-hole 130 is forned in a wall partitioning the
val ve- sbopiprg tehamse = 128 .p eArpragsisl Ny nesrbernddB 1t ot medl f2oen Ak ebadti c
menber such as rubber is novably inserted into the through-hole 130 while
t he peritpRerybsf ltiffe ipr essitiptomhertd3 1 SUppRY ede byne hd cdnt ai ner
body 72. A val ve body , .
communication chamber. The narrow groove 106 is communicated
with a surface side region of the recessed portion 108 with respect
i0 to the air-permeable film. A through-hole 111 is formed in the
bottom surface of the recessed portion 108, and communicated
with cone end of a slender region 113 (Fig. 13) partitioned by
a wall 112 of the second ink chamber 86. The cther end of the
slander region 113 is communicated via a through-hcle 114, a
15 communication groove 115 and a through-nole 116 with the
valve-storing chamber 78 as shewn in Fig. 15B.
At a leading.end of the valve-storing chamber 78 in the
insertiondirectionof the inkcartridge, i.e. at the lower portion
0of the valve-storing chamber 78 in this embodiment, a window
20 78a is 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 reccrding device
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20 135 is supported by an elastic nmenber such a |leaf spring 132 having a

| oner end fixed by a protrusion 133 and a center portion restricted by a
protrusion 134, so that the valve body 135 is always urged toward the

t hrough- hol e 130. The val ve body 135 is disposed at the enterjng side
front end of the pressing menber Z 0 APR 2005 131. The i denll APk ¢&li on bl ock
140 as shown in Figs. 18Ato 18C is attached to the container body 72 so
that the identification block 140 is |ocated adjacent to the air

conmmuni cation 5 val ve-storing chanber 78 and that the pressing menber 131

of the_ valve 35, erdispk ¢. 78he identification block 140
has a E%%%ybo%§§?%§§e%sé??ggagtgg%hghﬁggesgeg portion 150 (Fig. 15A) of

the containeg; bodyg 72 ¢hanws - 140anands 1408 ur Iher basel hogye ofo ft hehe
identificati%ﬁgbﬁ%%ﬁg¥%§;is faned @ithslo a plurality of grooves (for

exanpl e, ; fhL £en 91 90V §e§§ére1481@Qd5téﬁ&ﬂﬂbﬁﬁﬁ5eﬁﬁbmﬂinﬁﬂﬁprﬁﬁgﬁlmmfalfa
with the Insertion direction of the ink cartridge 71 and having a

predet ef i NedWidtdhd Batihe 190 dite ditoeetd on ofic idike fcardrrd idge piks skurd her
an arm 144 for displacing the pressing nmenber 131 is integrally formed in
a 18 pregeterstpednposhhi@a rwiibbi.n aspeatfbcanaevafve he2gr dovEesrwait hin
the groove 142 in this enbodinent). An opening portion is w dened as
i ndi cat edoflyaP ebathecaildentieffiocatibde piacee-ient sanbe asi dd aEGWET FOTtion in
Figs. 18A to 18C) of the groove 142 in which the arm 144 is disposed, so
20 t hat thbel Dpeniangl pesta omrofudrhdigreoddeé 1A HssCRREegr at B WA T BHe of
adj acent grooves (for exanple, the groove 141 in this o
valve 122 has an annular thick portion 1Z22a provided 1n 1ts
circumference, and a frame porticn 124 integral with the thicx

16 portion i22a. The membrane valve 122 is fixad tc tne contailner
body 72 through the frame portion 124. The spring 120 has cnea
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.

15 . In Fig. 16, the reference numeral 125 designates a filter
providedinthefilterchamber104;andlZGand127,air-impermeable
films stuck to the front surface of the container body 72 and
the opening surface side thereof respectivel.y. The film 126
is bonded to the frame 84 and the walls 80, 85, 92, 94, 96, 97,

20 100 and 112 as shown in Fig. 14, by welding or the like, so0 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 flowports 95a but is blocked

by the membrane valve 122. When the pressure of the ink supply
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enbodi nent) . Hence, even in the case where the position of the operating
rod 213 (Fig. 21) changes slightly when the ink cartridge 71 is attached
to the carriage 200, the operating rod 213 can 2 0 APR 2005 be received and
gui ded by the wi de opening portion Dso as to enter the gnoawe Jim2. The
arm 144 can be rotated about a rotational fulcrum 144a so as to be |ocated
slightly inward. The arm 144 is forned so 5 that the pull-out side, i.e.
t he upper side in this enbodinment, of the arm 144 is protruded obliquely
into the entrance path of the operating rod 213 (Fig. 21). Further,
dentifigapion 1oraLhuded parihous l4kaciLf2a andnkida Aie Larwd iz the

o]

groovespo respectively so as to be opposite to | eading ends 10 of

the ide{'%igér%%féﬁ’é‘?%ze&#%r?é%al%%ls%@@ 232:9bnt bepcagsinge tROQrJAiid the

af orenenti o configuration, the position of the arm 144 is kept

const ang, -and;khe,poshti aRS 100 .t heepESS r udedinpophisess tAtaugh42aeand 143a
are changed wthin thée grooves 141, 15 142 and 143 respectively as shown in
Figs. 1PA-8ndn18A1ct hooughs Figss 19Foatide 108 . skaplhesgrt het posi tiloms of

| eadi ng ends of the identification pieces 210, 211 and 212 are set

cor eespengdingh¥sahd @ocardange thict fredhe sprootooudedrpdri.ons 141a, 142a and
143a of the ink cartridge 71 allowed to be attached. As a result, 20 the

ink cartridgrhét sterimgpirecenpat blehd nkkt hepeln wart 6 1prisvarmasedr om
being attached to the carriage 200. Because the positions of the protruded
porti onsoldlarefi42armanedl43ad uean the cleaigedienctalom y35 héweved by
i nsertion/renoval direction
the urging force of the spring 120. Hence, the membranes valve
122 is brought into elastic contact with the valve seat portion
10 95b, so that a flow of ink is blocked. When the aforementioned
operation is repeated, ink can be supplisd into the ink supbly
port 74 while the ink pressure 1is kept at a constant negative
pressure value.
Fiq.17showsthesectionalstructureoftheaircommunication
15 valve-storing chamber 78. A through-hole 130 is formed in a
wallpartitioning the valve-storingchamber 78. A pressing member
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
20 135 is supported by an elastic member such a leaf spring 132
having a lower end fixed by a protrusion 133 and a centex portion
restricted by a protrusion 134, so that the valve body 135 1s
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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i

of the ink cartridge 71 but also in the thickness direction of - 27 Z O
APR 2005 the ink cartridge 71, the protruded portions 14la, 142a and 143a
can be arranged three-di nensionally. Accordingly, a lot of kinds of ink
can be identified without enlargenent of the identification region-formng
area. If the depth of each groove 141, 142 and 5 143 (a Igﬂgh@hhmsthe
t hi ckness direction of the container body 2) is set to b si ze that
a plurality of identification pieces 210, 211, 212 can be inserted into
each groove, a larger nunber of kinds of ink can be identified. Figs. 20
and 21 ZH?M/&H enbodi mrent of the carriage to which 10 ink cartridges are
attached.” "A plurality of ink cartridges can be attached. This enbodi nent
i's configuregngo;hat eneabliaskp1brk caot s5dgecandit hrpgs colem takiac
cartridges can be attached. That is, a first attachment region 220 which is

slightlyg widernba £5OoMided ok igne siods. 79eeonthat hitel ahshifofirddcion
attachnment 15 regions 221 to 223 which have the sanme width are partitioned

by ribs,224xt 04226 sandchicks 227 atcen22¢ cat heppdsi tewrendsi st iasn to be
adjacent to the first attachnment region 220. As descri bed above with
ref & eng@ 4@ -Kitgr ikl ceaeibeaf Mshend nihatarte gges stitrar waswte r e bnsf has an
i nk supply needle 202 20 communicated with a recording head 201, a
pr essi ngheetheve nemben l3Eataorbplditse lsweichg 208 idenhi Sieabodnnmeheck
provided in a region far fromthe region in which the ink supply needle
202 i s ipmoviaged, barse ®ogosittiadniing fired dded i eac X0R$ PR Bet eln  the
| eaf spring 203 and the ink supply needle 202 so as to exten
(Fig. 15A) of the containeér body 72 by claws 140a an 140b.
The base body of the identification block 140 is formed with
10 a plurality of grocves (for example, threes grooves 141, 142 and
143 in this embodiment), eachparallelwith the insertiondirection
of the ink cartridge 71 and having a predetermined width in the
width directicn of ink cartridge 71. Further, an arm 144 for
displacing the pressing member 131 is integrally formed in a
15 predeterminedpositionwithinaspecificoneofthegrooves(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
20 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 positicn of the

operatingrod213(Fig.Zl)changesslightlywhentheinkcartridge

71 is attached to the carriage 200, the operating rod 213 can
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Z 0 APR 2005 in the insertion/renoval direction of the ink cartridge.
Further, electrodes 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 nenbers 75 are fornmed 5 above the el ectrodep(206200hn this
enbodi ment, the positioning protruded piece 204 is fornmed 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 positioning of
the ink cartridge and 10 reinforce the strength of the thin and | ong
protru | 42ng ! I'pl,0+60P i Wt Bpbhiisigsphuctivne b the dseadi ng end
of thqugl?%g%§¥%$o%n%98%?a?ﬁeb?nﬁ cartridgg 71 Fnbthe insertion direction
of the %Qgepafﬂéigggogé igoextended to the front surface side while a
recessed portion 79a is forned at least in a region opposite 15 to the side
portion 204args Shewn4d i 8% r89Aatd@Babedt22Botdhadnal sfuladrimedsida he
cartridge insertion |leading end of the slit portion 79 is fornmed wth the
recessegs; pot t ®bd IBo d O $f eSEhdh &t By Siibss adt | alHey drmshaple i ReTtddrEd o
match with the protruded piece 204 and the side portion 204a. 20 A pair of
ri bs 74ena?4ehe gach \dshapetk i i .secthenuaperf sidedinithihenbadisenti dge 71
to interpose the ink supply port 74 therebetween as shown in Fig. 22B,
wher easo frathagarinb$4202a poptredgadgemdnaugilth ithe rtilss epdeaanrsn Pad f or med
around the ink supply needle 202 (Fig. 22A) . These ribs can keep the ink
suppl y néethe @perAPRN2005d2623j riFadst dtlé -i nFWALER Tt hé PRk LSdFAINY CReedl e
202 is inserted ,

protruded portions 14la, 142a and l43a are formed in the grooves

141 to 143 respectively so as to be opposite to leading ends
10 of the identification pieces 210, 211 and 212 of the carriage
200.
With the aforementioned configuration, the position of the
arm 144 is kept constant, and the positions cf the protruded

portions 141la, 142a and 143a are changed within the grooves 141,

]
on

142 and 143 respectively as shown in Figs. 19A and 19A’ through
Figs. 19F and 19F’. Further, the positions of leading ends of
theidentificationpieces210,211and212anxzsetcorrespondingly
in accordance with the protruded portions 14la, 142a and 143a
of the ink cartridge 71 allowed to be attached. As a result,
20 the ink cartridge 71 storing incompatible ink therein can be
prevented from being attached to the carriage 200.

Because the positions of the protruded portions l4la, 142a
and 143a can be changed not only in the insertion/removal direction

of the ink cartridge 71 but also in the thickness direction of




into the ink supply port 74. when 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 o§%r ing rod
213 enters the groove 142. Wen the ink cartridge 71 is sui't Yo the
attachnent region, the ink supply port 74 of the ink cartridge 71 is noved
to a position where the ink 10 supply port 74 can be fitted to the ink
supply needle 202. In this process, the operating rod 213 presses the arm

144 of the enfific bl.agk L8ehhss by, gpem the 1valavanperpen 135
of the §PF é%gﬁﬁ%I%% %anl&ggs?%égﬁé chggé % . Hence, the first ink

chamber 81 of atrr}% ﬁ#élggﬁeg;w§a§9§rﬁum&@5§&iul%1w thidhe fakinge that

ink can Be supplie e recording head as described above. On the

ot her. gnk‘é’%‘ﬁ%@@d\eﬂ'ﬁ&%Hrwﬁﬂ%@@bnilalﬂg@laﬂe%tf@f tHehecatt acharoionegi on
is attache any one of the identification protruded portions 14la, 142a

and 1433 d i e Hooesrtdl, 142t38 angrhddrobathegidenti tiutatlén bhdck 140
collides with any one of the identification pieces 210, 211 and 212 of the

carrj age 4 20Q, 1k@qtherabynenbhbtkntbe dovementnobit heei nkntaitekdgedyl
before the ink supply port 74 is fitted to the ink supply needle 202.
Hence, the i skaken bkt anhhentscan beafoandlbeébieyt hé id80CiRiQapPRN2005
ink supply port 74 is fitted to the ink supply needl e 202 and before the
oper at i pg.gcats 213, peedsedleheamrve s ftgahdnto each groove, a larger
number of kinds of ink can be identified.
Figs..20 and 21 show an embodiment of the car riage to which
10 - ink cartridges are attached. A plurality of ink cartridges can
be attached. This embodiment is configured so that ons black
ink cartridge and three color ink cartridges can be attached.
That is, a first attachment region 220 which 1is slightly
wider is providedonone side. Second, thirdand fourth attachment
15 regions 221 to 223 which have the same width are partitioned
by ribs 224 to 226 and ribs 227 to 229 at opposite ends s0 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
20 communicated with a recording head 201, a pressing member, 1l.e.
a leaf or plate spring 203 in this embodiment, provided in a
region far from the region in which the ink supply needle 202

isprovided,and51positioninqprotrudedpiece204formedbetween

the leaf spring 203 and the ink supply needle 202 so as to extend
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i dentification block 140. The function of the identification block will be
described 5 in detail. Assumng, 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 block 140 s q im fﬁgs.

19A and 19A" through Figs. 19F and 19F, and that the nunbgrm@@ op
identifiable regions, i.e. the nunber of coordinate points, in each of the
i nsertable regions, is three as shown in Fig. .18C, 27 different patterns
can be set for identification as shown in Table 1. 15 [Table 11 patternabC

1111 2112 3313 14128 1 Y r Y APR 2005 8122 £ 7hdd &dder s, 10211 11212

rurther, electrodes 206 are disposed on a side wall 205
on the ink supply needle 202 side. Recessed portions 207 fitted
to the protrusions 75a of the retaining members 75 are formed

5 above the electrodes 206.

In this embodiment, the pocsitioning 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 positioning of the ink cartridge and

10 reinforce the strength of the thin and long protruded piece 204.
In order to cope with this structure, 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 ina region opposite

15 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 7%a to present
a substantially L-shape in section to match with the protruded
piece 204 and the side portion 204a.

20 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 around the ink supply

needle 202 (Fig. 22A). These ribs can keep the ink supply needle
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12213 13221 14222 15223 16231 17232 18233 19311 20312 21313 22321 23322
24323 25331 26332 27333 - 32 Z 0 APR 2005 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 thi

enbodi ment), and the nunerical values 1, 2 and 3 designate ?‘%2‘”3 «g'lmgtive
positions S 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
af orenenti oned enbodi nent, the arm 144 for displacing the pressing nenber

131 of %the ajr,opening;NalechstleSRA%eGupply needle 202 is inserted
into the ink supply port 74.
When the ink cartridge 71 is attached to the carriage 200
configured as described 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 attachment regicn, the ink supply port
74 of the ink cartridge 71 is moved to a position where the ink
10 supply port 74 can be fitted to the ink supply needle 202. In
- this process, the operating rod 213 presses the arm 144 of the
identification block 140 to thereby open the valve member 135
of the air communication valve-storing chamber 78. Hence, the
first ink chamber 81 of the ink cartridge 71 is communicated
15 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 suitable for
the attachment region is attached, any one of the identification
protruded portions 14la, 142a and 1432 in the grooves 141, 142

20 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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10 on the frontnost end side in one of the identification piece

regions, that is, in the groove 142. Therefore, the coordinate points

whi ch can be set in the groove 142 are two. Hence, in this case,
patterns can be set for identification as shown in Table 2. Tﬁﬁﬁmi

this case, as shown in Table 15 2, the coordinate point 3 ddinh

i nsertabl e
18

s, in
%e set in

the insertable region b. [Table 2] patternabC 1111 2112 3113 4121 5122 - 33
Z 0 APR 2005 6123 71X1 81X2 91X3 10211 11212 12213 13221 14222 15223 162X1

ink supply port 74 is fitted to the ink supply needle 202 and

before the operating rod 213 presses the arm 144 of the

identification block 140.

The function of the identification bleock will be described

5 in detail.

Assuming, for example, that three identification piece

insertableregions,i.e.threeqroovesl4l,142and143areprepared

as in the case of the identification block 140 shown in Figs.

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

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

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

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

in Table 1.
15
[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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172X2 182X3 19311 20312 21313 22321 23322 24323 253X1 263X2 2733 As to the
configuration of each of the identification pieces - 34 2 0 APR 2005 210,
211 and 213 for the aforenentioned identification block 140, the foll ow ng
three patterns are conceivable as showmn in Figs. 23A to ZBC-ng bgwrn Ain
which the relative height H s! and the relative 5 length L of the deep
side of the groove is 3; pattern Bin which the relative height His 2 and
the relative length L of the deep side of the groove is 2 or pattern B in
which the relative height His 2, the relative length L1 of the |ower deep

si de of thefgruuvc s 2—and, thre gehative length L2 10 of the upper deep
side of the groove is 1; |and patterln Cin which the relative height His 3
and th rel%givc rengthTt—f ttedeep side of the groove is 1. Selected
one of | these pattarns A to C ils used as each of }

7 1 3 1

8 I 3 2

9 1 3 3

10 2 1 1

11 2 1 | 2

12 P 1 3

13 2 2 1

14 2 2 2

15 2 2 3

i6 2 3 1

17 2 3 2

183 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
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the identification pieces 210, 211 and 213 to correspond to a 15
respective one of the grooves 141, 142 and 143. This nmakes it possible to
identify 18 different types of cartridges one from the others. In
addition, in case of identification piece patterns as shomnzgmpﬁ?@§. 23D
to 23F, since these patterns are smaller than 20 the patterns A to C and
thus can enter the grooves designed for identifying the patterns Ato C, an
unsui table ink cartridge cannot be excluded surely. However, these
patterns nmay be used if an appropriate pattern conmbination is applied.
Further, in - he . i dent i-f.igat i;on 0 1, P 05 142
and 143, not?gﬁpggﬁﬁélgyét?&dé&k%%r#Foﬁﬁ%ﬁg%gg%%9¥%§§%éffg%%ﬁ?ﬁé&;yfor
restrictjpg.t - RY i~0 fe itd1e. J ifiisat 116 ) ; but
50 o ol Fon e P 1aTE P Ees RS SR ol st e e ehe Th A ve
length ¢f the idenyi-bibcaki anipi eee pald ars 5 Are iR evisded re tgor raspond to
the selected one of the identification piece patterns Ato C. That is, the
coordi nahe PehF Sch LAl ud 1Fi gsan@4Aded i24G) o €REeseEN el by iasiotat chi ng
are also restricted so that the depth of the identification block groove
1415 1435 448 iicGermetf tdn hitve pd gelatinvehkengsértiowf réndwoxl tcherekft jpat t ern
A arelative length L' of 2 for the patterns B and B and a relative

| ength bf ehelcherrthgepdtit.er.n Chelhice mkes: e igoipassilblie to isurkly.
identify the three kinds of patterns A to C one fromthe other with the
groove 18t) .142, 143. Accordingly, the ink cartridge 71 can be prevented
frombeing inserted by 15 mstake. (In addition, in this case, since the

i dentificatién the aforementioned embodiment, the arm 144 for displacing
the pressing member 131 of the air opening valve is disposed

10 on the frontmost end side in one of the ildentification 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

15 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

- 33 -



pi ece pattern B and the identification piece pattern B
but can be properly inserted
ei t her

shape from each ot her

i dentification block groove,
used in conbination with the other patterns 20 AandC. That i ARRN0H S

case,
Simlarly,
bl ock 140,

the pattern B cannot be distingui shed

in case where four grooves are provided to the
each of the grooves 141, 142 and 143

are different in
into the sane

one of the patterns B and B

can be
fromthe pattern B .)
identification
is set to have a relative

length of 4 in the depth direction 2 0 APR 2005 and a rel ative height of 4

in thercartrgdge Tmsertign/genoval | direction. As to the correspondi ng
identification pigces, a3 shgwn in Figs. 25A to 25D, there are prepared:
pattermE Tmwmwich the tegfagive fieiight His 1 and the relative S length L
is 4; patterns F tlo F' in which theg relative height His 2 and the .
relati yetergtht s 3, patgenns;Gijto G' in which the relative height His
3 and |the relative length L ijs 2; |and 10 pattern J in which the relative
hei ght AT s™g and theyreffatyve gength L is 1. Hence, as descri bed above,
by restricting at |l east tthe rlelatijve height H and the relative length
(depthy 9% the "grpové ags ghown [by cross hatching in Figs. 26A to 26D,
the I5|/identificatfion pigces dan be identified one fromthe other. That
is, ifanupher N[N pS an intieger jnot smaller than 3) of coordinate
poi nts|are provided in egch of the | directions

12 2 1 3

13 2 2 1

14 2 2 2

13 2 2 3

16 2 X 1

17 2 X 2

18 2 X 3

19 3 1 1

50 3 1 2

21 3 1 3

22 3 2 1

23 3 2 2

24 3 2 3

25 3 X 1

26 3 X 2

27 3 3

As to the configuration of each of the identification pieces




parallel to the insertion direction of the ink cartridge and the depth
direction of the ink cartridge, the identification 20 pieces may be
preferably fornmed so that: the first pattern identification piece has an
end portion that reaches the first coordinate point in ajogpdjppte axis
direction parallel wth the insertion direction of the ink cartridge, and
an end portion that reaches the n-th coordinate - 37 Z 0 APR 2005 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,igdentifi gahi 90 3Pkace Nas .28 ERUnROBhLAN | HBAL : 5 cheaches I | - th
n

coor di nate’ poi nt i e coordinate axis direction parallel with the
| nserti Rodl ERG! AN, Bl e chpkoCBaLELddS, aadconneenduner biondial sreaches
r="1y-

the (n - coordinate point in the coordinate axis direction
parallekigg_tggAdggt§3@t the ink cartridge;, and 10 the n-th pattern
identification piece has an end portion that reaches the n-th coordinate
poi nt in the,geepdhnat g xi&n taiere€ld oivparakhel Hist h anlet dé recitd v of
insertion of 'the ink cartridge, and an end portion that reaches the first
coordi nakgg+ROLNb£i Bhthaecepordideabe akies gtiobeet iion 3paral el to the depth
i5 of the ink cartridge. Incidentally, the ink cartridge 71' (Fig. 27A to
C) attached ph@tthe midesiattacheent Laeiome220t ¥ isadiaca Fetirel sahee in
structure as the ink cartridges 71 attached to the second to fourth
attachmeahgth L of the deep side of the groove 1S 2 or pattern B’ 1n
which the relative height H is 2, the relative length Ll of the
lower deep side of the groove is 2 and the relative length L2
10 of the upper deep side of the groove is 1; and
pattern C in which the relative height H is 3 and the relative
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
15 respective one of the grooves 141, 142 and 143. This makes 1t
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
20 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 combirnation is applied.

Further, in each of the identification block grooves 141,




regions 221, 222, 223 and shown in Figs. 10 through 17. As shown 20 in Fig.
27, the container body 72' of the ink cartridge 71' is however forned so
that the shape of the opening surface is not changed but only the depth W
is increased. Hence, the quantity of ink allowed to be sﬂdrﬂé 1085 t he ink
cartridge 71' can be increased by sinply changing the depth Wof the

container body 72'. - 38 2 0 APR 2005 The arrangenent center of the ink
supply port 74" and the nenory device 77" is set to be |located at a
constant position N fromthe front surface, i.e. the closed side, of the

cont ai ner. bad 2' in the. s LB 0t har haryibgpk gantridges
ST BizanBe Yad" nRh PP PPk P e R Y K e ched Lo
the f t f i .af . i ' iHe i frai tetioh

r%g %I‘?@{ ﬁﬁrgré}sq?ﬁgftilhgetﬁ?'}tﬂiﬁr"@%xg?‘% of thle 18eft etioh course

that t ntification block 140" fromthe front surface
of the container hody 72, .5 ;tHBe-8aHR as4ibose Figd he ot her 240k €Cartri dges
71. 1opfﬁ§erg§§Fﬁi%b%#e er 7%'Big | ocated offset to the side of the

cont ai ner 12 o h A LG S 20B SRS £ a8 ctihe rofiffiSeta diacap i @re pef.tehe ink
supplnggﬁgqg%nzégts gmn in Fig. 27C so that pressing force surely acts on

thegi né%'*&gpé;yi@@cﬂttol‘gr@és dved tbmof e Bé ¢ ashnentc £ ofe tHenthkicatiPidge
71" 1 ecorative film 230 may be further bonded to the container body
12, 72'p; d¥n£imsto 28A. THet decorate veodid 239 pomytvel ¥ bkbred with
pid-eSTy _ _ _ : e _
a tongue portion 230a in a region corresponding to ink injection ports 90,
90', 9L 9 gs0 Z4rattd hedaCnkreéppesehond pur £s090, hegchioy, age 338 seal ed
wi th the tongue portion 230a o '
restricted so that the depth of the identification block groove
141, 142, 143 is set to have a relative length L’ of 3 for the
10 pattern A, a relative length L' of 2 for the patterns B and B’
and a relative length L of 1 for the pattern C. This makes
it possible to surely identify the three kinds of patterns o
toConefromtheotherwiththegroove141,142,143. Accordingly,
the ink cartridge 71 can be prevented from being inserted by
15 mistake. (In additicn, 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 grocve, either one of the
patterns BandB' canbe used in combinationwith the other patterns
20 AandC. Thatis,inthiscase,thepatternBcannotbedistinguished
from the pattern B'.)
Similarly, in case where four grooves are provided to the

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

is set to have a relative length of 4 in the depth direction




20 as shown in Fig. 28B. Although in the aforenentioned enbodi nent the
identification protruded portions are integrally fornmed in the
identification block, the present invention may be applied also to the
case where holes are fornmed in the identification block apglABR ngjsare 20
APR 2005 inserted into the holes. For exanple, holes are arrayed in the
hei ght direction in each identification piece insertable groove, and a pin
is inserted into a selected one of the holes to extend at |east partially
across the groove, to thereby constitute the 5 height restricting portion.
of cou&§§143¥ BYe bes affayed 4 i m thee dept br dilgectnoart Funt hempval
protruded |length of each “pin may be sel ected appropriately. Although in
the af ofgrent i aned panbeditiRntcoa falswoalditnyy dfdergrioives: iayre fioraed, | ast he
identification block so that the 10 identification protruded portions are_
formed if,dhe grooyes, 254 heo sadm, effieceé asedesepibed: above can be obt ai ned
even in the case where the identification block is fornmed as a bl ock 220
havi ng recessgek @of i Dishdeinncheenrtl atitde haegektet adl aBHdEs reép HNE
identification pieces A, B and C as shown in Fig. 29. 15 In this case, if a
gaps througtnhwhi oh ¢he operating rod 213 can enter for opening the valve
menber 135, is formed between the block 220 and the ink cartriggené%,
or-if a recessetdepostforo Bf anthprboghthel EehafiBe PELABE finlthe BINSck per
se, the block can be disposed near the valve nmenber. 20 If the

i denti fticat rehablvekldeedhnbt 1Be3di sposed near the opening/closing val ve

menber, identification pieces constituted _ o .
patterns G Eo G7 in which the relative height H is 3 and

the relative length L is 2; and
140 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
groocve as shown by cross hatching in Figs. 26A to 26D, the

15 identification pieces can be identified one from the other.

That is, if a number N (N is an integer not smaller than
3) of coordinate points are provided in each of the directicns
parallel to the insertion direction of the ink cartridge and
the depth direction of the ink cartridge, the identification

20 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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by protruded pieces nmay be provided to the container constituting the ink
cartridge, and the identification block may be attached and fixed to a
correspondi ng place of the carriage. - 40 Z 0 APR 2005 Further, the
identification pieces/the identification block and the negﬁnﬁ gﬁ%;ce of
the ink cartridge may be used in conbination for identificat 8 the ink
cartridge. Between ink cartridges that do not cause attachnent 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. Further, the
identification fitting,.partli . {f | deqyd fd QN HPtHHad e toifons
need no‘fma{btutlrégaaicr?sotzg{lﬁgag% %gﬁtalg]f P%al:t&: on pri{ eﬂcag%l That is, a clpgg{ ance Zmy

be set het itting portion and the identification piece to such
a degré%“apﬁgg(%%%E?Pe%%ification pi ece can be discrimnated from anot her_

i denti ficatign, pj ecg. (Al { houghi hbhegatosemaririvongd caebedilaribnuges the
differential pressure valve as a negative pressure generating nechani sm
the 15 sgie off eclt s (desedi bet aboven opre be ok aimedhde e tim:t Hédadase
where a porous nenber such as sponge is inpregnated with ink so that

negat i Ve, PLESS¥he i Stkeptb ray e sapht liar yhé aooe difnatteeax f 5 id qrortdorof t he

porous nenber. The kind of ink or iten(s) to be identified includes at 20
| east opgrf 18D wikh a0leonns@ ttyipe off recitdrant fahteal tlypea 0fr stIgemd  As
descri bed above, in accordance with the present invention, a space is used
such that élenidftomt it imdadhegs gore i(ons are 1) -th coordinate point
in the coordinate axis direction parallel to the depth of the
ink cartridge; and
10 o the n-th pattern identification pilece has an end portion
that reaches the n-th ccordinate 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
15 of the ink cartridge.
Incidentally, -the ink cartridge 71' (Fig. 27A to C)attached
tothe wide attachment region 220 is basically the same instructure
asthejjﬂccartridges'71attachedtx)thesecondixafourthattachment
regions 221, 222, 223 and shown in Figs. 10 through 17. As shown
20 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 is increased. Hence, the gquantity

ofinkallowedtobestoredintheinkcartridge?l'canbeincreased

by simply changing the depth W of the container body 72'.
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di sposed three-dinensionally. Hence, the nunber of conbinations for
identification purpose is increased, and therefore various - 41 Z 0 APR
2005 kinds of ink cartridges adapted to the recordi ng device can be
attached without mstake. Z 0 APR 2005 WHAT IS CLAIMED IS: 1. An ink-jet
recordi ng device for supplying ink to a recording head frdthMR BBast one
ink cartridge having an ink supply port, the recordi ng device conprising:
5 at least one identification nmenber protruded in a direction parallel to
an insertion direction of -the ink cartridge into the recording device,
wherei n: the. 1 £ ' %’%{rp aghes; ' digrensionald y
arranged co?%?%%%g%%ﬁ%@ icﬁfiiﬁsel eargge%%palc%rgogzcncé V\,i%tsiﬁp&lo an
| dent i fﬂl&%dwndéw@é #nd {bhescoordi pat gopai-BLS ar @ @ehished thyodindiding each
of three-dinensional space axes into a plurality of sections. 2. The
recor di g [ey] eReacLdisng 0l Al @, Iehuheraidy sitke at dieasbrendner
identification nmenber includes a plurality 15 of identification nenbers,
each haty&@? T esperti yandiddfretentas shapeheansk Pasi 4 i pnisn where rtihigyes
identification nmenbers are disposed are determned in accordance with the
i deptificath@paité€nBhe Bdedbefteaatdhnyldevi ¢dladcangdi B¢ and &)mik or 2,
wherein: 20 there are provided a plurality of identification nmenbers;
attached to the front surface side of the container body 727,

it is a matter of course that the distance of the identification
block 140° from the front surface of the container body 72" 1is
the same as those in the other ink cartridges 71.

10 The retaining member 75’ is located offset tc the side of
the container body 72¢ in the same manner as the offset location
of the ink supply port 74’ as shown in Fig. 27C so that pressing
force surelyactsonthe inksupplyport 74’ at the timeof attachment
cf the ink cartridge 71'.

15 A decorative film 230 may be further bonded to the container
body 72, 72' as shown in Figs. 28A. The decorative film 230

_may be formed with a tongue porticn 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 Z30a

20 as shown in Fig. Z8B.

Although in the aforementioned embodinent 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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and an identification nmenber |ower than others in height has a |arger

| ength than the others. 4. The recording device according to claim1, 2 or
3, Z 0 APR 2005 wherein the identification nenber has a volune not snaller
than a predeterm ned value. 5. An ink cartridge conprisiqg: Ram%ﬂﬁ!fntainer
for storing ink; 5 an ink supply port provided at one surf c@)o he
container; at least one identification fitting potion, wherein: the
identification fitting portion is located at or in the vicinity of one of
t hree-di nensional |y arranged cco.rdinate points, which is selected in
aCCQrdaE‘gge%éB A b adeid iHd 6ad | ordrt eampl@, andikheagoos di npk@ poittes are
defined by dividing each of three-dinensional space axes containing the
surf acehé\?\%gt%iiﬂ@wiadﬂ iy, Of cBecddonsti Bt e pibkecant e dgel acardiag to
claimb, erein the 15 identification fitting portion is integral with
the contalngrpin 4s Theeirftledcantbi dose pecosdiong: od thai nobesrt,efuander
conprising: a recessed portion forned in the container; and a bl ock that
has t heatdesséf ipatton I tddmgs parttd gmoard, 20 thatebpncdesthsetrs ddhiand
fixed to the recessed portion. 8. The ink cartridge according to claim?7,
wherei nheiyhe eestaiineinhagpoart iiomk chanbenysandhalesl revysber age agkanber

in the depth direction. Further, a protruded length of each
pin may be selected appropriately.
Although in the aforementioned embodiment a plurality of

grooves are formed in the identification block so that the

10 identification protruded portions are formed in the grecoves,
the same effect as described above can be obtained even in the
case where the identification block is formed as a block 220
having recessed portions ceoincident with the external shapes

of the identification pieces A, B and C as shown in Fig. 25.

15 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.
20 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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provided with a normally cl osed val ve nenber for conmunicating the ink
chanber with the atnosphere; and Z 0 APR 2005 the block is attached to the
container to be |ocated adjacent to the valve-storing chanber. 9. The ink
cartridge according to claim7 or 8 wherein: the block is formed with a
plurality of grooves extending 5 parallel to an insertiord JdfRelli on of the
ink cartridge; and each of the grooves has the identification fitting
portion that is |located at a specified position in the insertion direction
depending on a kind of ink. 10. The ink cartridge according to any one of

t he precedi ngurtBeel ainesidehoid.icuhdoel vii edde/ cloatiaiemeri fas tamri mkochanber ,
and a nornmally closed valve nenber for comrunicating the ink chanber with
t he at masgheieenenadtly despaee; £ thedughcahi chdaa reperatisrg imodompy bva tedni n t he
15 recording device for opening the valve nenber is insertable, is forned
in a pl dse dieprdf ecat donaff the bhbckartldidghe Bk woeat dindgeaatroddéng to
claim9, wherein: a space, through which an operating rod provided on the

r ecor di ngpadedincecftoraopeniandg adhmard] \ax tenbeih ¢ siiiser Eabl@de PaYiRkef or med
in one of the grooves. 12. The ink cartriegge_ according to claim 11, wherein
a |%eadiinggend operidngrofinfleaTAGE i St & ridetih BINRAY raRéecdf afhe
operating rod is wider than a wwdth of the groove. 13. The ink cartridge
accordi g whethgirmtb.e Wher siartridge is adaptable or not.

Further, the identification fitting portions (the
identification protruded portions) need not abut against the
identification pieces. That is, a clearance may be sel between

190 the fitting portion and the identification piece to such a degree
that one identification piece can be discriminated from ancther
identification plece.

Although the aforementioned embodiment uses thedifferential
pressure valve as a negative pressure generating mechanism, the

15 same effect as descrived above can be obtained even in the case
where a porous member such as sponge is ilmpregnated with ink
so that negative pressure is kept by the capillary force of the
fine pores of the porcus member.

The kind of ink or item{s) to be identified includes at

20 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 identificaticon limiting portions are

disposed three-dimensionally. Hence, the number of combinations

for identification purpose is increased, and therefore various
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Z 0 APR 2005 an armis fornmed in specific one of the grooves at a |ocation
adj acent to the container; and the armis displaced by entrance of an
operating rod provided on the recording device, to thereby open a normally
cl osed valve 5 nenber provided in the container. 14. The int ?g&?mhfge
according to claim9, wherein: each of the grooves has a co @ i dt h
and such a depth as to permt a plurality of the identification fitting
portions to be disposed therein in a direction of depth; and 10 the
identification fitting portions are provided to each of the grooves
dependi rgnes arkind ehritpkdgest habpithe itdenhif reabrdingf détiog partheons
limt directions of depth and height. 15. The ink cartridge according to
cl ai m 9 atwheheid wdngowf i geooves corresponding to an identification
menber having 15 a snaller height than the other identification nenbers
has a |arger depth than the other grooves. 16. An ink-jet recording

devi ce, adapted to nmount an ink cartridge in an ink cartridge nounting
region, for supplying ink to a recording head fromthe ink cartridge
having an ink 20 supply port, the recording device conprising: at |east
one identification nenber provided in the ink cartridge nounting region,
and protruded in a first direction parallel to a cartridge insertion
direction and in a second direction parallel to a cartridge depth
direction, 2 9 APR 2005 wherein a position of an end portion of the
identification
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menber in the first direction, a position oil an end portion of the
identification nmenber in the second direction and a |ocation where the
identification nmenber is formed in a third direction 5 perpendicular to the
cartridge insertion direction are defined in accordance mﬁ%ﬁ
identification itens. 17- The recording device according to IAQR rmﬁG,
wherein a plurality of identification nenbers are provided which are
arranged in the third direction. 10 18. The recordi ng device according to
claim 16 or 17, wherein the position of an end portion of an
identification nmenber protruded in the second direction is defined

dependi nGHAT tlite JIFSIMEDNLS of an end portion of an identification nmenber
protruded in the first direction. is 19. The recordi ng device according to
any one of thd . prdoedimy daimcaniing 1eviver 88h: Seaehydndcobkdifafie axes
in the first and second directions is divided into a plurality of sections
to obtai ressordiinmteeapof A ahateatle @yualnF nCAlRbEFIE o2t HBICEBr dMRat e
axes; and 20 the end portion(s) of the at |east one identification

menmber (s)SURSYlar T neEeh ¢ of ¢ @ACh 5@ | FRY EEE cooFf hatB%points in  the

respective first and second directions, which are selected _.in.accordance
with 3 dentifi &t L6/ STt &Rg. 1P 3t a&ea%e&eweifaﬁsw ﬁgH%BEEEéP% 19,

wherein: Z 0 APR 2005 I it f identification.nenb -Qyi ded,
pat t er ns FARRT ko e Aset S tHE!§ QBRI FCAt Pon' Henber s o ar & pPEdet 6P ned:

and

the recording device, wherein:
the identification member reaches one of three dimensionally
arranged coordinate points, which is selected in accordance with
10 an identification item; and
the coordinate points are defined by cividing each of
three-dimensional space axes into a plurality of sections.
2. The recording device according to claim 1, wherein:
the at least one identification member includes a plurality
15 of identification members, each having a respective different
shape; and
positions where the identification members are disposed
are determined in accordance with the identification items.
3. The recording device according toclaiml or 2, wherein:
20 there are provided a plurality of identificaticn members;
and
an identification member lower than others in height has
a larger length than the others.

4, The recording device according to claim 1, 2 or 3,
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t he nunber of the patterns is equal to the nunber of the 5 divided
coordinate points in the coordinate axis. 21. The recording device
according to claim 19, wherein: three coordinate points are provided for
each of the first and second directions; the identification nenber has one
of three predetermined 10 patterns; a first one of the patt/drkff X8y the
identification nenber has an end portion that reaches a third coordinate
point inthe first direction, and an end portion that reaches a first
coordinate point in the second direction; 15 second one of the patterns
for the identification nenber has an end portion that reaches a second
coor di natbepeiimt the itdhetifristtdionenenbar amd anvcedndieporti omafhatr tleaches a
second coordinate point in the second direction; and third one of the
pat t er ns af pr efied eirdemed iveaticon nenber 20 has an end portion that reaches
a first coordinate point in the first direction, and an end portion that _
reaches a thi fd cod¥dilmat eaigoiida§ rcahier setond direction. 22. The
recordi ng device according to claim 21, wherein: a plurality of
identificatiof meMSerided &Pr oviUedd et/ Z 0 APR 205 constituted by
selecting one fromthe first, second and third gagtern§. 23. The, recording
devi Ge accor dfRgiFb SHRPbh&oFt PREVIPEECRUING EPAT A 16 5220 Whthef h: 5 a
nunber n (in “hiﬁh n.is an_k?tqgfg.not.sna ler.than 3),. :
at least one iden ication fitting pertion, whereiln:
the identificaticon fitting portion is loceated at cor in the
vicinityofoneof three-dimensionallyarrangedccordinatepeints,
which is selected in accordance with an identification item;
10 and
the coordinate peoints are definecd by dividing each of
three-dimensional space axes containing the surface into a
rlurality ¢f sections.
6. The ink cartridge according to clizim 5, wherein the
15 identification fitting portion is integral with the conteiner.
7. The ink cartridge according to claim 5 or 6, Ifurther
comprising:.
a recessed pertion formed in the container; and
a block that has the identification fitting portion and
20 that can be inserted and fixed tc the recessed porticn.
8. The ink cartridge according to cleim 7, wherein:
the container has an ink chamber, and a valve storage chamber

provided with a normally closed valve memkber for communicating

the ink chamber with the atmosphere; and
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of coordinate points are provided for each of the firs" and second
directions; the identification nmenber has one of first to n-th Patterns;
the first pattern for the identification nenber has an end 10 portion that
reaches a first coordinate point in the first direction, and an end portion
that reaches an n-th coordinate point in the second directifdndPR-Nife i-th
pattern (in which i is an integer satisfying the relation 2 <i < (n - 1)
) for the identification nmenber has an is end portion that reaches an i-th
coordinate point in the first direction, and an end portion that reaches a
(n- i +1)-th coordinate point in the second direction, and the n-th
pattern for thbeilfentk fiscaliorhad et aaerd et (pHa LBRZLAELEF ScHES an
n-th coordinate point in first direction, 20 and an end portion that
reaches &of khet vedordisharé PoichEMA$-he second direction. 24. An ink

cartrldge CompLISing o, COmLal et (L Stohaad 1k e ok Supply Rt -
| &' det or i ned " P PROFBspactoFBed Pf PRt dirBETT by par 1T 5o B Lt fige
i o6t i o5 AnE a tOnFFa BEFEAoh Bersar el ar 1o 8t K 5T THeTF1 (81 and
oo oy ot PR oSSR NG AL RN §BLLOR A1 EEMRonPs ¢ TDAg! Bhr CAEA T doe
" that is located at a specified position in the insertion direction
depending on a kind of ink.
10. The ink cartridge according to any cne of the preceding
10 claims 7 to 9, wherein:
the container has an ink chamber, znd a normally closed
valve member for communicating the ink chamber with the atmosphere;
and
a space, through which an operating rocd provided in the
15 recording device for opening the valve member is insertable,
is formed in a plane of projecticn of the block.
11. The ink cartridge accerding to claim 9, wherein:
a space, through which an operating rod provided on the
recording device for opening the valve member is insertable,
20 is formed in one of the dgrooves.
12. The ink cartridge according to claim 11, wherein a
leading end cpening of the block in & direction of entrance of

the operating rod is wider than a width of the groove.

13. The ink cartridge according to claim 9, wherein:
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a plurality of identification portions are provided and |ocated in a plane
defined by the second and third directions. 10 26. The ink cartridge
according to claim 24, wherein: first and second identification fitting
portions are provided; the location of the first identifigﬂbiﬁg fitting
portion in the first direction defines a first position; As 1l e

| ocation of the second identification fitting portion in the second
direction defines a second position different to and depending on the
first position. 27. The ink cartridge according to claim24, wherein:

first and second identification fitting portions are 20 provided; a

coordi nat e axés dmn tRefdimed idi FEEERSACaE & fcbBf RS &b 3 19F3HeSecond
direction are divided into the sane nunber of sections to provide

coor di nat@] peeRtstoantiet RENFRAEL And Second identification fitting portions
are 10 APR 2005 respectively forned at coordinate points in the first. and --
second di recERBETH AS SHCHHRFRS Wi $RC T #ent iOfi SROFGH § etk 09T §%K
cartridge according to claim5, further . conprising: a,block that. t he
Cdent | {1 GBLTOn TG DERERGR and EITEESY SHEhovARFYSACY aehRtr g o ThE
container. 29. The lgk cartr%dge %&pording to claim5, further conprising:
a bl 8ck MREPShaBIEKEFHenli I Eati oM i Fing portion and

14. The ink cartridge according to claim 9, wherein:

each of the grocoves .has & constant width and such a depth
as to permit 2 plurality of the identification fitting portions
to be disposed therein in a direction of depth; and

10 the identification fitting porticns are provided to each
of the grooves depending on a kind of ink sc that the identification
fitting porticns limit directions of depth and height.

15. The ink cartridge according to claim 2, wherein one
of the grooves corresponding to an identification member having

15 a smaller height than the other identification members has &
larger depth than the other grooves.

16. An ink-jet recording device, adapted to mount an ink
cartridge in an ink cartridge mounting region, fcr supplying
ink to a recording head from the ink cartridge having an ink

20 supply port, the recording device comprising:

at least one identification member provided in the ink
cartridge mounting region, and protruded in a first direction
parazllel tc a cartridge insertion direction and in a secend

direction parallel to a cartridge depth direction,
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that is permanently attached to the container. 30. An ink-jet recording
device for supplying ink to a recording head fromat |east one ink
cartridge having an ink supply port, the recording device conprising:

first and second identification nmenbers for identificatio? RF ?m
appropriate ink cartridge, which are protruded in a first %' % ﬁon
parallel to an insertion direction of the ink cartridge into the recording
device, wherein: each of the first and second identification nenbers has

a shape corresponding to the ink cartridge, each of the first and second

identification nmenbers reaching a correspondln e of .a plurali
t hr ee- di mensi BhaFEYNa# rRfhged EostdieRated Bﬁfhfgn %ﬁ Eﬁ?l%?%% Qﬁﬁﬁ

accordance with the ink cartridge; and the coordi nate poi Nt s e def ned
by di vi drAGLeACH? ?het§éf%Er%brﬁgﬁéﬂ%ioﬁaﬁo%b%i%nd%b§:?rﬁQ) Pl ré](%y of
sections; wherein hei ght of .the fi |dent at| er 4 first
di recti ol Fsl‘ﬁ%%bfl‘f?]% O TRSRAR 16¢ Eﬁﬁ Ce%%n cit Fi g@t%o dta gr%o%

the first _direction; and . wherein d f | tyidentsdf nber
in a seHBﬁHedFch%ﬁ%%ngfﬁ@hb?cu?emgg% %% f%lrs% %ﬁrectloﬁﬂ|%§¥%ﬁg¥b{§3

than.a depth. ol LNS.3eeonfhbdentiliGaLi o OPEBEE dfk8dt2of) APR 2OOmdde

in accordance with identification items.

17. The recording device according to claim 16, wherein
a plurality of identification members are provided which are
arranged in the third direction.

10 18. Therecordingdeviceaccdrdingtcclaun16or17,wherein
thepositionofanendportionofanidentificationmemberprotruded
in the second direction is defined depending on the position
of an end portion of an identification member protruded in the
first direction.

15 19. The recording device according to any cne of the

preceding claims 16 to 18, wherein:

each of coordinate axes in the first and second directions
is divided into a plurality of sections to obtain coordinate
pocints that are equal in number for the cocordinate axes; and

20 the end portion(s) of the at least one identification
member (s) is/are formed to reach selected coordinate points in
the respective first and second directions, which are selected
in accordance with identificaticen items.

20. The recording device according to claim 19, wherein:
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31. The recording device according to claim30, further conprising: a
third identification nmenber, each of the first, second and third
identification nmenbers having a respective different shape. 32. The
recordi ng device according to claim 31, wherein pOSitiO”SZFﬂﬁﬁﬁu he first,
second and third identification nenbers are disposed in a irection
perpendicular to the first and second directions are determned in
accordance wth the identification itenms. 33. The recordi ng device
according to claim 30, wherein each of the first and second identification
menbers has a volume not smaller than a predeterm ned value. 34. An ink
cartridge comprpdunglita cbntdenen Ifice tspor eghienls;, aa® RFCVSWES 'y port

di sposed on one surface of the container; a plurality of identification
fitting portilonstehapetned cidehei byped peopdrct v 960 HHe Gk Caraifges
wherein: each of the identification fitting portions is |ocated proxinmate-
a corresponddhgdener®inadpl ardlity of dimensionally arranged coordinate
points, which is selected in accordance wth aq i dentification ii\ to
t hereby definel@tPPBE8E Pirébe RAGTEEESNE S &AL itCath r 9 %ion
portions; the coordinate points are defined by .dividing each of the
thre%-di@%ﬁ%@%ﬂaFO%EQEEaSQeEO&BEFaFHiEéetﬁgc§%PF€§ iRt'0 - a plurality of

sections; 21. The recording device according to claim 12, wherein:
three coordinate pcints are provided for each of the first
and second directicns;

the identification member has cne of three predetermined

10 patterns;

a first one of the patterns for the identification member
has an end portion that reaches a third coordinate point in the
first direction, and an endporticn that reaches a first coordinate
point in the second direction;

15 second one of the patterns for the identification member
has an end portion that reaches a second coordinate point in
the first direction, and an end pertion that reaches a second
coordinate point in the second direction; and

third one of the patterns for the identificaticn member

20 has an end portion that reaches a first coordinate point in the
first directicon, and an endportion that reaches a third coordinate
point in the second direction.

22. The recording device according to claim 21, wherein:

a plurality of identification members are provided, each
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wherein a length of the first insertion portionin a height direction is
| arger than a length of the second insertion portion in the height
direction; and wherein a length of the first insertion portion in a depth
direction is smaller than a I ength of the second insertiog pg&tion in the
depth direction. 52 2 U APR 2005 35. The ink cartridge acc o émﬁo cl aim
34, wherein the identification fitting portions are integral with the
container. 36. The ink cartridge according to claim 34, further

conprising: a recessed portion forned in the container; and a bl ock that
has the identification fitting portion and that is adapted to be inserted
and fi xedonetihetedckgsedlepbinigonne3? rofhéhienk igartt r isdge rac corddimg 1d
claim 36, wherein: the container has an ink chanber, a valve chanber, and
a nornmapeyterosed val ve nenber the ink chanber being in fluid

comuni cation with the anbi ent atnosphere via the valve nenber when the
normal |y cl oséd-vafhe werBEEing BfVARCopEROTFESI% iten 2 an@ Ehe® DHItdk i s
attached to the container at a position _adjacent to the valve-storing
chanber . PB8CeFhBYi Rk2&BEt AfdGE d€coi'8iERGIT6 cl ai m 36, wherein: the

contai ner has an i nk chanber, and a nornually closed val ve
> & number n (1in whlc% 1 1S an 1%teger not smaller than 3)

of ccordinate points are provided for each of the first and second
directions;
the identification member has one of first toc n~th patterns;
the first pattern for the identification member has an end
10 porticnthat reachesafirst coordinatepointinthefirstdirecticn,
and an end portion that reaches an n-th coordinate peint in the
second direction;
the i-th pattern (in which i is an integer satisfying the
relaetion 2 £ 1 £ (n - 1)) for the identification member has an
15 end porticn that reaches an i~th coordinate point in the first
direction, andanendportionthat reachesa (n-1+1)-thcoordinate
point in the second directicn; and
the n-th pattern for the identification member has an end
portion that reaches an n-th cocrdinate point in first direction,
20 and an end pertion that reaches a first coordinate point in the
second direction.
24, An ink cartridge comprising:
a container for storing ink:

an ink supply port provided in the container; and
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menber; the ink chanber being in fluid communication with the anbient
at nosphere when the normally closed val ve nenber is in an open position;
and a space, through which an operating rod di sposed on a recording device
for opening the valve nenber is adapted to be inserted, is_defined in a
plane parallel to the direction of projection of the bl ockZU38R 2i05e ink
cartridge according to claim 36, wherein: the block is forned wth the
first and second insertion portions, each in the formof a groove that
extends parallel to an insertion direction of the ink cartridge and that
has an identification fitting portion |ocated at a ggecifi?%ﬂposytion in
the insertiomditeett oplieol FEEPOAAIAGLC 0 fd thitAF FPIMeR (53 A 1F 1APR 2005
40. The ink cartridge according to _claim38,  wherein: .a space, thro%?h
whi ch an operatPR8tEER i SposearbA T RE & LPEJGr di HiP D8VF E8" £61° T g T he
val ve nmenber is insertagée, i.s disposed ir roove_adjacent. to the first.
and secdftt! FRSBECtOC B Jﬁ%thg.lrﬁf.%l‘?ﬁleoﬂﬂrzlﬁ%gfpiadﬁg‘é%& F8i My T0-*q i m
40, wherein .l eadin eq? openi_.ng of the block. i e % ce diregction of
Che OperSHT et B Fss S 1o CLREN tAOR TP STt e oF oo € B5F AiE gy
cartridge according to_claim3 rgin o an anmds fornkd 4:n.4 grQoeve
adjaéenta? ?héh¥¥$s?15ﬁ8%5§éc ﬁéggﬁgngﬁﬁﬁ p(g)rtlons;lantgEE *
second directions, depending on identification items.
25. The ink certridge according to claim 24, wherein:
a plurality of identification portions are provided and
located in a plane cdefined by the second and third directions.
10 26. The ink-cartridge according to claim 24, wherein:
first and second identificaticn fitting porticns are
provided;
the location of the first identificaticn fitting portion
in the first direction defines a first position; and
15 the location of the second identification fitting portion
'in the second direction defines a second position different to
and depending on the first position.
27. The ink cartridge according tc claim 24, wherein:
first and second identification fitting porticns are
20 provided;
a coordinate axis in the first direction and a cocrdinate
axis in the second direction are divided into the same number

of sections to provide coordinate points; and

the first and seccond identification fitting pecrtions are

- 50 -




the armis displaced by entrance of an operating rod disposed on the

recordi ng device, to thereby open a nornmally closed val ve nenQ%rMQi sed

in the container. 43. The ink cartridge according to claim 39, "wherein.

each of the grooves has a constant width and a depth adapted to permt a

plurality of the igen lon fitting portions to be disposed therein in
n

i ficat .
a dept h diFEECLINS-E §°¥Tﬁ§2?ﬁﬂﬂﬂoFﬁéa? BrPPHRLT gt ot FaR§tarBIdPeTI%kd on
each of dileddieeNeSin R QNN Rind e ddd{dDoi fRgrd | ons _
corresponding to a kind of ink so that the identification fitting portions
limt positiof8-ofhehdnknicagdrirdayeatpordéngdept kv ldilmect.i ofunpdehei ght
directio . Lhe ink cartridge according to claim 34, wherein the
propertng?ﬁﬁﬁgﬁnﬁk cartridge is at |east one of an ink color, a type of
col orant and a by¥pekothsol ent thé5idEheifnkacabhr fdgeiagcppaiagnt angl ai m
34, further conprising:. a block that has the identification fitting
portion éﬁﬁ“&rkﬁ q%mq%éhk%b?Et%?P§€h58 FBet RenédAt&itner. 46. The ink

cartridge accogdi Afet @ el AP addI 4 HESraSRAGPELS Y1 nd P %&aﬁ%@{ has the
h tached to

identification fitting portion and that I's permanently at t he
cont ai nercom@4 1B1MGAPR 2005 47. An ink-jet recording device, adapted for

nmounting of an_ jnk cartridge . in an ink_cartridge, nmounting region,. for
suppl yi ng i nka?%i%é? et??)artdihng (i l;ﬁﬁgﬁl?ﬁga%ﬁ%ncgjrﬁjr%epcg%taﬁfgh&néln i nk
supply paHat tie pecaatdeng lde\uioeaSloaPrts8i B8e container.

30. An ink-jet recording device for supplying ink to a
recording head from at least one ink cartridge having an ink
supply port, the recording device comprising:

first and second identification members for
identification of an appropriate ink cartridge, which are
protruded in a first direction parallel to an insertion
direction of the ink cartridge into the recording device,
wherein;:

each of the first and second identification members has
a shape corresponding to the ink cartridge, each of the first
and second identification members reaching a corresponding
one of a plurality of three-dimensionally arranged coordinate
points, which is selected in accordance with the ink
cartridge; and

the coordinate points are defined by dividing each of
the three-dimensional space axes into a plurality of
sections;

wherein a height of the first identification member in
the first direction is larger than a height of the second
identification member in the first directicn; and

wherein a depth of the first identification member in a
second direction perpendicular to the first direction is

smaller than a depth of the second identification member in
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first and second identification nmenbers disposed on the ink cartridge
nmounting region, and protruded in a first direction parallfi F@ ﬁ
cartridge insertion direction and in a second direction pa Al o a
cartridge depth direction, wherein a position of an end portion of each
identificatian menber, in the first direction, a position of an end portion
of each ident]Ticatiof FEMSEt in the second direction and a | ocation where
each identifi cal.i ahdrerdeeirding fdsrRe idedotdidg wh rerdipmeer pepdhesl ar to
the cartridge  insertion direction are defined I n accordance with

i denti fi CAMITS4¥s; and the end portion of the first identification

menber in the fdy; i 100, S 1t d hj t nd pon
of the secondeai ddeHnltS'cit‘%‘ iqc%etqf%lnﬂnrbedr%eﬁpﬁét e 'f |érys<?x]3%fr e{(}?gl]oﬁrli,.'&é(z’nd'3 E?(%Jélliaend
portion @nd héniget artkritdenitddt icat inembrrdbdraving theresgpondiek rection i s
positione eper than the end portion of the first identification nenber
inthe s FTS &Ry, 48. The recording device according to clai m 47,

wherein:  each20f GROMEIME iy efevitd eddrdinnd second 3 0i raedions is
divided into a plurality of sections to obtain ™ coordinate points that are
equal i nRAFEitdoTOwWheRe ddwr diikate seaand amd ttiel wehdl ot i bicafieach of
e ST G IS S PIRLE SULSTONG ST Sele cgpr e
I N accordendd raitt indesdddrid atiimrt s .are determined in accordance
with the identification items.
33. The recording device according to claim 30, wherein
each of the first and second identification members has a
volume not smaller than a predetermined wvalue.
34. An ink cartridge comprising:
a container for storing ink;
an ink supply port disposed on one surface of the
container;
a plurality of identification fitting portions shaped to
identify a property of the ink cartridge, wherein:
each of the identification fitting portions is located
proximate a corresponding one of a plurality of dimensionally
arranged coordinate points, which is selected in accordance
with an identification item to thereby define at least first
and second identification member insertion portions;
the coordinate points are defined by dividing each of
the three-dimensional space axes containing the surface into
a plurality of sections;
wherein a length of the first insertion portion in a
height direction is larger than a length of the second
insertion portion in the height direction; and
wherein a length of the first insertion portion in a
depth direction is smaller than a length of the second

insertion portion in the depth direction.

52




49. The recordi ng device according to claim48, wherein: patterns that can
be used as the identification nenbers are predeterm ned; and 55 2 9 APR
2005 the nunber of the patterns is equal to the nunber of t?g Pﬁi Edeed
coordinate points in the coordinate axis. 50. The recording éﬁv c2
according to claim48, wherein: three coordinate points are provided for
each of the first and second directions; three patterns are predeterm ned

for the identi¥g cathieon nkreidiaisidyd idddoinPitd hel Db tof sy ke fhe he
identification nmenber has an end portion that reaches a third coordinate
poi nt i n idsatrifigatdiane dtiitdriinampEni e Por tirvreatml widdthdse a first
coor di nat Qj;fe N the second direction; a second one of the patterns for
the identification nenber has an end portion that reaches a second

coordi nate paient The tid fdamiridigeddardiang tan Eipa 4, ofutdisdr r eaches
a second coordinate point in the second direction; and a third one of the
pat t er ns FEPHE T enti fi cati on nmenber has an end portion that reaches a

first coordi N3 &eRJH] igbAtheod I fcitmel ML RN A1k Ak LN pertion that

reaches a third coordinate point in the second direction. 51. The
recor di ng deviac®lamsdortdiatg as dhe &Mt Mheragiion fodohirgf pdwet fom sandand

poond L3l NS A IPTF e Arfbe UL IR ¥ 32 GHld il oM the
portion.

37. The ink cartridge according to claim 36, wherein:
the container has an ink chamber, a valve chamber, and a
normally closed valve member the ink chamber being in fluid
communication with the ambient atmosphere via the wvalve
member when the normally closed valve member is in an open
position; and

the block is attached to the container at a position
adjacent to the valve-storing chamber.

38, The ink cartridge according to claim 36, wherein:
the container has an ink chamber, and a normally closed valve
member; the ink chamber being in fluid communication with the
ambient atmosphere when the normally closed valve member is
in an open position; and

a space, through which an operating rod disposed on a
recording device for opening the valve member is adapted to
be inserted, is defined in a plane parallel to the direction
of projection of the block.

39. The ink cartridge according to claim 36, wherein:
the block is formed with the first and second insertion
portions, each in the form of a groove that extends parallel
to an insertion direction of the ink cartridge and that

has an identification fitting portion located at a
specified position in the insertion direction corresponding

to a kind of ink.
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patterns. 52. The recordi ng device according to claim47, wherein: a
nunmber n (in which nis an integer not smaller than 3) of coordinate
points are provided for each of the first and second direrg iApm;ag[]?]fi rst to
n-th patterns are predetermined for the identification nenber; the first
pattern for the identification nenber has an end portion that reaches a
first coordinate point in the first direction, and an end portion that

reaches an n-tdp. coes diate Pohidgd bdhrSREPND BTLGh 00, diherdidh pattern
(inwhichi is an integer satisfying 56 Z 0 APR 2005 the relation 2 <_ i 5
(n-1) for? tAR&GedeitFUH? (WOH Herideronriat o el pbiranesed e thaiches an

i -th coordinatf i it | ISt dinect | en ortio hat
reaches ﬁ n-i+ r%?t%vlc%or%%naéﬂeé%oqqﬂtgh?en% qLgfesgﬁc}'on di lrscejc rll%erlr;ta% t he
n-th pat tier Mifspogere dirdentgiomad ity ammercdhashearf i i o0d tdadoridat reaches

an n-th coordinate point in first direction, and an end portion that
reaches d‘rﬁerréztloc?bc?&iﬁtﬁﬁrég' point in the second direction. 53. The

recording devige aGeON GG 5l RN oo MLt él%&r}ﬁizfd,cam@fbm?ers
including the first and second identificati'on nenbers are arranged side by
si de in tisadimg ¢ndliapedtiingn .o B4 heTHd aake dirdiary sdeviareceactioreti igent ol ai m
47, “her%ﬂé operating rod is wider than a width of the groove.

42. The ink cartridge according to claim 39, wherein:

an arm is formed in a groove adjacent to the first and
second insertion portions; and

the arm is displaced by entrance of an operating rod
disposed on the recording device, to thereby open a normally
closed valve member disposed in the container.

43. The ink cartridge according to claim 39, wherein:
each of the grooves has a constant width and a depth adapted
to permit a plurality of the identification fitting portions
to be disposed therein in a depth direction; and

the identification fitting portions are disposed on each
of the grooves, the configuration of the fitting portions
corresponding to a kind of ink so that the identification
fitting portions limit positions of the ink cartridge in the
depth direction and height direction.

44. The ink cartridge according to claim 34, wherein the
property of the ink cartridge is at least one of an ink
color, a type of colorant and a type of solvent.

45. The ink cartridge according to claim 34, further
comprising: a block that has the identification fitting
portion and that is removably attached to the container.

46. The ink cartridge according to claim 34, further
comprising: a block that has the identification fitting

portion and that is permanently attached to the container.
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the position of the end portion of the identification nenber in the second
direction is defined in relation to the position of the enz Q?B%' n of the
identification nmenber in the first direction. 55. An ink gr iwge
conprising: an ink container; an ink supply port disposed on the
cont ai ner; an |urality of identification fitting portions, wherein: a
| ocati on of e%cﬁ %cfbrfﬂkf‘ iS4 epvdrqq'or?qa?t%:gt%?%wwlﬁ$ ?lspect

to a firsn dinkeddtripyaliielad Gk Lardridige nkélﬁﬁ{itﬂgf%éij{&?,tipé‘r a second
direction perpendicular to the first direction and a third direction
per pendi EHPEL gtk do tthegqariingndesast dipmlithec titdnsgaitridgeor dance

w th identdf.ication i X f] ) d of .the identification
fitting q{paﬂa);ltnfégr?gl (ri{er%‘klt ﬁsrelr‘ﬁjf]’f%/l rﬂsC{rﬁ:lt’ng'g’lr ?roenceoggdr}tnl nd Vélvcf%gc%miﬁjr%ltn% engt h
in the first diiventizom antond eieipmt i feingith o die 152 b s Chri Oftie @
third and a fourth of the identification fjtting ortions define a second
i nserti or?'“g‘orcﬁr&?w&ﬁ MPUENS FediEfyt RIS RIS 54 It reckiwH and a

fourth | engidetit Rerah 1210 PR 200% Sieend (flid8ctd Pny; At {4ig %Aésit | ength
is larger than the third length, and the secon ength 1s snaller than the
fourth | engsrorst ditestiion catalildge tac corainty idges|daphlb 3] i wder sim,:

wherein a position of an end portion of each
identification member in the first direction, a position of
an end portion of each identification member in the second
direction and a location where each identification member is
formed in a third direction perpendicular to the cartridge
insertion direction are defined in accordance with
identification items; and

the end portion of the first identification member in
the first direction is positioned higher than the end portion
of the second identification member in the first direction,
and the end portion of the second identification member in
the second direction is positioned deeper than the end
portion of the first identification member in the second
direction.

48. The recording device according to claim 47, wherein:

each of coordinate axes in the first and second
directions is divided into a plurality of sections to obtain
coordinate points that are equal in number for the coordinate
axes; and

the end portion of each of the identification members is
shaped to correspond to selected coordinate points in the
respective first and second directions, which are selected in
accordance with identification items.

49. The recording device according to claim 48, wherein:

patterns that can be used as the identification members

are predetermined; and
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a coordinate axis in the first direction and a coordinate axis in the
second direction are divided into the sane nunber of sect'wrh? t2 provi de
coordinate points; and the first and second identification*fi @lﬁ](j portions
are respectively forned at coordinate points in the first and second
directions in_accordance wth identification items. 57. The ink cartridge
according to ¢ M ,e%o\éﬁ er}he. patr}hteeﬁr?sf st® a‘?%‘agecto%ou?edéh‘ﬂ'l?‘?{ia‘?go e
fitting phntidess cavcrdimnad esbimt @ fri e pPlaidefidegkby, the first and
second directions the third and fourth identification portions are |ocated
in a second pl>4he IR Ih &gV iaq aarPEEdshdli dextm ohd,, whekeihe

first and secqigdJdY aNLs-&, rad 4 té)reegﬁQ it : fset i n the
third direction. 58. The(ﬁlr%(t%zéﬁlrr?é(fge accordi nnge‘% of%]{i;%janﬁqggfv%%gei n: the
| ocat i on Iofratthexrfd restcdrdbrtiifdaatarasy fitting portion in the first

direction is predeternmned as a firs osition;. and the_locatjon of the
second identi %r}f;ftel H TG HIRTEF Ty sfé:l:‘brfg‘%i]r‘%‘?ﬁq Gation

det er m negkniger;el ation to the first position. 59. The ink cartridge
according to claimb55, wherein the first and second insertion portions axe
arranged si de @\figisfe onien athdhehinat tinrec ticgn . theo . ident iffd earion dge

conpri si RRvbed $AY AN Yorti¥d Wdt K eaches a third coordinate

point in the first direction, and an end portion that reaches
a first coordinate point in the second direction;

a second one of the patterns for the identification
member has an end portion that reaches a second coordinate
point in the first direction, and an end portion that reaches
a second coordinate point in the second direction; and

a third one of the patterns for the identification
member has an end portion that reaches a first coordinate
point in the first direction, and an end portion that reaches
a third coordinate point in the second direction.

51. The recording device according to claim 50, wherein:

each of the first and second identification members are
determined by selecting one from the first, second and third
patterns.

52. The recording device according to claim 47, wherein:

a number n {(in which n is an integer not smaller than 3)
of coordinate points are provided for each of the first and
second directions;

first to n-th patterns are predetermined for the
identification member;

the first pattern for the identification member has an
end portion that reaches a first coordinate point in the
first direction, and an end portion that reaches an n-th
coordinate point in the second direction;

the i-th pattern (in which i is an integer satisfying
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an ink supply port having an axis extending in a first direction; first
and second grooves extending parallel to the first 58 Z 0 APEQ@?C%@@
direction; wherein a length of the first groove in the firé rection is
smal l er than a length of the second groove in the first direction; and a

| ength of the first groove in a second direction  perpendicular to the
first dirfd®T$tatdahrger 4 fan ™ Yerd@ith thes lﬁ?éltslégcﬁ?&lgﬂbwberr th#e second

directiony Has-d; i i 4 e
conpri si ng:?: %dbl oclzdl?t% g%ﬁe% to t}ﬂegscéqorﬁtla%n%%égvﬁdeﬁr%ﬁq% t%‘g{é’?r{,‘? %}h%
second gricoweds dnecatidreasindartt lendlgfamteicbrbyt Hate ddaathes 62. (Therl nketh

cartridge of glaim60, further conprising: a slit that is fanned in the
cont ai nercoaﬁﬁlc%e &gt Sﬂ'}ealslr%orfdo C?"rﬁéechlr%nc’ dtft%ction, wherein the
slit is closerchd qithe gatestPEor RUd a0 48 drl midmpdd 1988 ogl

grooves. 63. The ink cartridge according to claim60, wherein the first
and secorfidyReGFdniday maRfdtes mma iy Fafindididteh ppiartperrlititstr to the

o hor SR 6 S e U SRR SRS A
groove i ipdime tim rdhedigeectridoninderiesm a | ength of the third

53. The recording device according to claim 47, wherein
identification members including the first and second
identification members are arranged side by side in the third
direction.

54. The recording device according to claim 47, wherein
the position of the end portion of the identification member
in the second direction is defined in relation to the
position of the end portion of the identification member in
the first direction.

55. An ink cartridge comprising:

an ink container;

an ink supply port disposed on the container; and

a plurality of identification fitting portions, wherein:

a location of each identification fitting portion is
determined with respect to a first direction parallel to a
cartridge insertion direction, a second direction
perpendicular to the first direction and a third direction
perpendicular to both of the first and second directions, in
accordance with identification items;

a first and a second of the identification fitting
portions define a first insertion portion having a first
length in the first direction and a second length in the
gsecond direction;

a third and a fourth of the identification fitting
portions define a second insertion portion having a third

length in the first direction and a fourth length in the




groove in the first direction is larger than the length of the second
groove in the first direction. 65. The ink cartridge accoiﬁiﬁg b cl aim 64,
wherein the first, third and second grooves are arranged % ﬂ order in
the third direction away fromthe ink supply port. 66. The ink cartridge
according to claj.m63, furthe conprising: a retaining nmenber disposed
opposite%FF5ﬁ3 95 Hn " Second grooves with respect to the ink supply

port in the tdHe dididgteCtdrith andl @ RIPIBhAeUHE 1 SRPSEGOPPOsite from
the first and second grooves with respect to the ink supply port in the 59
Z 0 APR X065 sssiand diensdith g e llfte e ddra riaddgeclackenatiing to cl ai m 60,

wherein shap of, I r ' econg QOves_ repr.es a kind of the
ink stored in’the T(I;%)&nﬁé{ﬂne%r%@%%ea in Iq%lglrgi/%odgcglaalcr%ord‘i n@?%ejcrf aim 60,
further conprd siceydimadeociiat tiac hdte tii dte Do et aldng a first side
surface of the container, wherein the fjirst and second grooves are at

| east partd}F Yred®y tite Biodecapd dirqdtaon SHoretded tHE ditai ner
and that s#xienismbaRaA |Rlcdidodde d igidvitid eddQunensiihdde sidt is

closer to the ink supply port than'to the first and second grooves in a
third directi mepéri;r@tdiamsfaeqcmd Haldritristi catd gedoitd-ing portions are
respectively formed at coordinate points in the first and
second directions in accordance with identification items.

57. The ink cartridge according to claim 55, wherein:

the first and second identification fitting portions are
located in a first plane defined by the first and second
directions

the third and fourth identification portions are located
in a second plane defined by the first and second directions;
and

the first and second planes are parallel to each other,
and offset in the third direction.

58. The ink cartridge according to claim 55, wherein:

the location of the first identification fitting portion
in the first direction is predetermined as a first position;
and

the location of the second identification fitting
portion in the second direction is determined in relation to
the first position.

59. The ink cartridge according to claim 55, wherein the
first and second insertion portions axe arranged side by side
in the third direction.

60. An ink cartridge comprising:

a container for storing ink;

an ink supply port having an axis extending in a first
direction;

first and second grooves extending parallel to the first
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directions; a retaining nenber disposed on a second side surface of the
contai ner opposite fromthe first side surface in the third direction; and
a menory devi ce di sposed on the second side surface. 69. The JhAPRC2)5 ri dge
according to claim68, wherein the first side surface is parallel to the

first anqﬁi%ﬁgﬂﬁxpdirections. 60

wherein a length of the first groove in the first
direction is smaller than a length of the second groove in
the first directicn; and

a length of the first groove in a second direction
perpendicular to the first direction is larger than a length
of the second groove in the second direction.

61. The ink cartridge according to claim 60, farther
comprising:

a block attached to the container, wherein the first and
second grooves are at least partly defined by the block.

62. The ink cartridge of claim 60, further comprising:

a slit thaﬁ is fanned in the container and that extends
parallel to the first direction, wherein the slit is closer
to the ink supply port than to the first and second grooves.

63. The ink cartridge according to claim 60, wherein the
first and second grooves are arranged in a third direction

perpendicular to the first and second directions.

64. The ink cartridge according to claim 63, further
comprising:

a third groove arranged between the first and second
groove in the third direction, wherein a length of the third
groove in the first direction is larger than the length of
the second groove in the first direction.

65. The ink cartridge according to claim 64, wherein the

first, third and second grooves are arranged in this order in

the third direction away from the ink supply port.

66. The ink cartridge according to claim 63, further
comprising:

a retaining member disposed opposite from the first and
second grooves with respect to the ink supply port in the
third direction; and

a memory device disposed opposite from the first and

second grooves with respect to the ink supply port in the
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third direction.

67. The ink cartridge according to claim 60, wherein
shapes of the first and second grooves represent a kind of
the ink stored in the container.

68. The ink cartridge according to claim 60, further
comprising:

a block attached to the container along a first side
surface of the container, wherein the first and second
grooves are at least partly defined by the block;

a slit that is formed in the container and that extends
parallel to the first direction, wherein the slit is closer
to the ink supply port than to the first and second grooves
in a third direction perpendicular to the first and second
directiocns;

a retaining member disposed on a second side surface of
the container opposite from the first side surface in the
third direction; and

a memory device disposed on the second side surface.

69. The ink cartridge according to claim 68, wherein the

first side surface is parallel to the first and second

directions.




