| NK CARTRI DGE BACKGROUND OF THE | NVENTI ON The present invention relates to
an ink cartridge for supplying ink, under a proper negative pressure state,
to a recording head ejecting ink drops in response to printing signals. 5 A
recordi ng device, in which an ink container is nmounted detachably in a
carriage having an ink jet recording head, has a retaining nmechani smthat
prevents renoval of the cartridge due to novenent of the carriage during
printing operation, and that enables easy di sengagenent of the cartridge by
an external 10 operation. For exa as disclosed in JP-A-10-44451, such
a retaining mechanismis structd C@B TREEEEa protrusion portion to be
engaged wth an ink cartridge holder is forned on one surface of opposite
side surfaces of an ink tank, while a pawl is forned on a pivotable 15 | ever
on the other surface. Ina state that the protrusion portion is brought into
engagenent with the ink cartridge holder, the paw is brought into
engagenent with the ink ca E%i ol er, b % the other surface with
the protrusion portion as f However, the retaining
mechani sm adapted to nount th E %e bx ro&atlon of the cartridge

is difficult t ebg 556 VFBtéﬁn con aine |chC95Fﬁ§dgﬁ Rk f1ow
passage 2,40 ik i, %nagep}ayp%ggken%gwe caLbng,pht B g Lecgpding head.

That is, supp erm ne

recording head ejecting ink drops in response to printing signals.

5 A recording device, in which an ink container is mounted
detachably in a carriage having an ink jet recording head, has
a retaining mechanism that prevents removal of the cartridge
due to movement of the carriage during printing operation, and
that enables easy disengagement of the cartridge by an external

10 operation.

For example, as disclosed in JP-A-10-44451, such a retaining
mechanism is structured so that a protrusion portion to be engaged
with an ink cartridge holder is formed on one surface of opposite‘
side surfaces of an ink tank, while a pawl is formed on a pivotable

15 lever on the other surface. Inastate that theprotrusionportion
is brought into engagement with the ink cartridge holder, the
pawl 1is brought into engagement with the ink cartridge holder
by moving the other surface with the protrusion portion as a
rotational fulcrum.

20 However, the retaining mechanism adapted to mount the ink

cartridgeknzrotatiqn<x§%he cartridge is difficult to be applied

to an ink container which forms an ink flow passage via an ink



| ength for ensuring a reliable conmunication with the ink container, there
is a danger that the ink supply needle may be bent or damaged 5 when it
receives an external force in a direction other than the axial direction.
Accordingly, the ink container has to be noved parallel to the |ongitudinal
direction of the ink supply needle. Further, as disclosed in JP- A-9-11500,
there is proposed 10 an ink cartridge such that elastically deformble

| evers each having a pawl for engagenent with an ink cartridge hol der are
formed in opposite surfaces of a container storing ink therein so as to
enabl e inserlyoncodl ¢ heomnkncaetindgeiont e theordknguppky. needle. 15
Furthernore, as disclosed in JP-A-2001-105587, there is proposed an ink
cartridge suchhihats atdriaussndheedcthangubaly peedl ¢ dleepizpededentainesdf or
storing ink has a latch nenber on a front-surface-side wall in the

| ongi t udl evad tlif pectri o, irend r egrictoriest ammpor ¢d ohen Wi oh tdd dihgonielinaserti on
of the cartridge, 20 on opposite walls in the vicinity of the

front - sutfaceisi delanddr throweved nkapupmky egedliedgey preob Fded wieRageror y
means storing information concerning the ink cartridge or the |like requires
reliabl evieomneet Fonct Befi ALt 8XEREBRL0AESCCahtl EhO3TPEqUPReSthEE| FABPe
p03|t|on|ng 25 SUVMARY OF THE I NVENTION 2 The present invention was nade
in view OFC t3el b $0t B - pril iR Bntt éﬁ“bﬁf%b@oéﬁaﬂﬁ§rpﬁé§eﬁp PRvent i on

is to provid
P movegjparallel to the longitudinal direction of the ink supply

+ needle.
Further, as disclosed in JP- A-9-11500, there is proposed
10 an ink cartridge such that elastically deformable levers each
having a pawl for engagement with an ink cartridge holder are
formed in opposite surfaces of a container storing ink therein
sO as to enable insertion of the ink cartridge onto the ink supply

needle.

=
w

Furthermore, as disclosed in JP~-A-2001-105587, there is
proposed an ink cartridge such that & thin and rectangular
parallelepiped container for storing ink has a latch member on
a front-surface-side wall in the longitudinal direction, and
protrusion portions, for guiding the insertion of the cartridge,
20 on opposite walls in the vicinity of the front-surface-side wall.

However, an ink cartridge provided with memory means storing
information concerning the ink cartridge or the like requires
reliable connection to minute electrodes, and thus requires
reliable positioning.

25 SUMMARY OF THE INVENTION




an ink cartridge that is detachably insertable onto an ink supply needle
and that can be nounted in a precise position at which 5 conmunication with
menory neans provided in the cartridge can be ensured. Another object of
the invention is to provide an ink cartridge, the capacity of which can be
easily changed whil e using common conponent parts. 10 Still another object
of the present invention is to provide an ink cartridge including: a
container storing ink therein and having an ink supply port in a |eading
end side in an insertion direction of the container; menory means having an
el ectrode cofihecpabkentoimvercbodi ngs devdeein thievelcet tohed e Hogiengodiesposed
15 on one of opposite surfaces substantially parallel with the insertion
directi oproblehe, centlaimerhjand @f retaipw sgemenberen tdi@posed comriolve dene
surface and |located at a trailing end side relativeto the electrode in the
i nserti oandireckirdmidoket et tii Agtambrbdry bes eyt dapalsing ofnbeilngusirdaged or
di sengaged with the 20 recording device. Yet another object of the %resent
i nventi onegdleoapeothde cknkbeamprindgds inespeeEicyeky POSeilng iefk WHfl C
different kinds to be nmounted to an ink jet,recordin% device as a set, and
each® i néPHERRgCatEéBnt dit hBr MBBAY YhBEERG BACVAKCSUPP! FhSorcETand CaSc6¢8r 25
menber sealing an opened surface of the contai ner body, wherein - 3 the

i nk suppP§ PBFEESdand menbers which cooperate with the ink jet recording

devi ce are digposed at the sane positions with , . .
ARothero jectogtheenventlon15toprov1dean1nkcartr1dge,

the capacity of which can be easily chenged while using common
component parts.

10 Still another object of the present invention is to provide
an ink cartridge including: a container storing ink therein and
having an ink supply port in a leading end side in an insertion
direction of the container; memory means having an electrode
connectable to a recording device, the electrode being disposed

15 on one of opposite surfaces substantially parallel with the
insertion direction of the container; and a retaining member
disposed on the one surface and located at a trailing end side
relativetotheelectrodeinthe insertiondirection, theretaining
member being capable of being engaged or disengaged with the

20 recording device.

Yet another object of the present invention is to provide
ink cartridges respectively storing ink of different kinds to
be mounted to an 1ink jet recording device as a set, and each
including a container body having an ink supply port and a cover

25 member sealing an opened surface of the container body, wherein



respect to side surfaces of the container bodies of the respective ink
cartridges. 5 Thepresent disclosure relates to the subject matter contained
i n Japanese patent application Nos. 2001-104526 (filed on April 3, 2001),
2001- 149315 (filed on May 18, 2001) , 2001-149788 (filed on May 18, 2001)
and 2001-264225 (filed on August 31, 2001), which are expressly

i ncorporated herein by reference in their 10 entireties. BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. 1A and Fig. 1B are views showi ng front-side and

rear-si de external appearances, respectively, of an ink cartridge of a
smal | capaei tykt ypepagcoodi ag &0danénpst s esibockh mentpafatdevsprieserd irld
invention. Figs. 2A to 2D are a top view, a front view, a bottomview and a
si de vi ewetr espectiivigl evotet hee nk sgarsterd dge tdec eregdiengpo gid kirgs WiLthi g, 3
is a perspective view showi ng assenbly of the ink 20 cartridge according to
the firsteepbodientdeFyridces od pee Spedtiive nvbPew showi hige assarylty wf t he
ink cartridge according to the first enbodinent. Fig. 5 is a sectional view
showi ng an&acer&gedcmaswhich the ink cartridge is nounted, according to a
second enbodi nent of 25 the invention. - a Fig. 6A and Fie. 6B are views
showing a pr odesPrEs aFiuhts TP SERRIPAR tearOrifgel P ne thBagarriGgeained

in Japanese patent application Nos. 2001-104526 (filed on April

3, 2001), 2001-148315 (filed onMay 18, 2001), 2001-149788 (filed

on May 18, 2001) and 2001-264225 (filed on August 31, 2001),

which are expressly incorporated herein by reference in their
10 entireties.

BRIEZEF DESCRIPTION OF THE DRAWINGS

Fig. l1Aand Fig. 1B are views showing front-side and rear-side
external appearances, respectively, of an ink cartridge of a
small capacity type according to a first embodiment of the present
15 invention.
Figs. 2A to 2D are a top view, a front view, a bottom view
and a side view, respectively, of the ink cartridge according
to Fig. 1.
Fig. 3 1s a perspective view showing assemnbly of the ink
20 cartridge zaccording to the first embodiment.
Fig. 4 1s a perspective view showing assembly of the ink
cartridge according to the first embodiment.
Fig. 5 is a sectional view showing a carriage in which the
ink cartridge is mounted, according to a second embodiment of

25 the invention.



Fig. 7 is a perspective view show ng a structure of a bottom of a container
body formng the ink cartridge. 5 Fig. 8 is a perspective view show ng the
structure of the opened surface of the container body form ng the ink
carriage. Fig. 9A is a perspective view show ng a structure of the front
surface of the container body formng the ink cartridge; and Fig. 9Bis a
vi ew show ng a through hole fornmed in a groove 10 for comrunication. Fig.
10 is an enl arged, sectional view showing the structure of a chanber
storing negative-pressure generating neans. Fig. 11 is an enl arged,

sectional viewigshooknghd ITe st EBCRUEEVi©Fs atha@alimcanpuoteati oh nwaliveirst or age
chanber. 15 Fig. 12A and Fig. 12B are a perspective view and a front view,
respecti vekyinshowrng iageexanplre afararicaret.ri dge-identifying block. Fig. 13
is a perspective view showi ng an exanple of a carriage structured so that a
plurality of iFnk.caris kdgesseantbeestioredhoR@nigne tHerwaArtrg ddez Fiigord4 is a
perspective view show ng the carriage viewed froma different direction.

Fi g. 15Acand FiogtalbBrapedenliargadavitéves ishowiargaiseasi cinity of an ink
supply needl e of the carriage and the vicinity of an 25 ink supply port of
the i°nk cartrFd§e, Sré§pecReveP§ctivg VERY. ShERing Fig. sUeE diee per specti ve

views and a bottom viem% respectively, showing an ink cartridge of a
ur ge- capabefgd surface o the containér body forming the i1nk carriage.

Fig. 9A is a perspective view showing a structure of the
front surface of the container body forming the ink cartridge;
and Fig. 9B is a view showing a through hole formed in a groove

10 for communication.
Fig. 10 is an enlarged, sectional view showing the structure

a chamber storing negative-pressure generating means.

@]
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Fig. 11 is an enlarged, secticonal view showing the structure
of an air communication valve storage chamber.

15 Fig. 12R znd Fig. 12B are a perspective view and a front
view, respectively, showing an example of a cartridge-identifying
block.

Fig. 13 is a perspective view showing an example of a carriage
structured so that a plurality of ink cartridges cean be stored

20 in the cartridge.

Fig. 14 is a perspective view showing the carriage viewed
from a different direction.

Fig. 15A and Fig. 15B are enlarged views showing the vicinity
of an ink supply needle of the carriage and the vicinity of an

25 ink supply port of the ink cartridge, respectively.



type according to a third enbodi nent of the present invention. Fig. 17A to
Fig. 17B are views, respectively, showwing a 5 structure of ink injection
hol es of the ink cartridge of a |arge-capacity type. Fig. 18 is a view
showing a state in which ink cartridges of a snmall-capacity type and a

| arge-capacity type are nounted in the cartridge. 10 Fig. 19A is a
perspective view show ng an exanple of a nenory device, and Fig. 19Bis a
per spective view show ng anot her exanple of the nenory device. Fig. 20 is a
perspective view showing an ink cartridge according to yet another

enbodi nent of Fibe peeseoatFipvenbticonre pbrEpgct2iA ivseaspensipecboveowi ew
showi ng yet another exanple of the nenory device, and Fig. 21Bis a

per spect rvewyireve show vegl v s tshldw iaigot hern lexamplre dgfe v iee remgey cdericcey Fi g.
22A is a front view of an ink cartridge according to yet another enbodi nent
of the prtesentciowent§ oy ard Riq.erg28limgmt o fenlhar ge¢sepdr tnakenviiew.of t he
ink cartridge. DESCRI PTI ON OF THE PREFERRED EMBODI MENT The preferred

enmbodi ments ofighel phesentlfnventi AW EEVShe T8E6DEFIEBEE el 6WOWLRH Eef er ence
to the acconpanying drawings. Figs. 1A and 1B and Figs. 2A to 2D show an
ext ePnal Shppehrancel 251 bf LAnCFARCBarPLRdgelatl6r ditig CESTa fEesP Tebodi nent
of the present 6 invention. Fic. 3 and Fig. 4 are per spectivevi ews
showi ng 435efbf§PeeftYheYPRk cartridge. The ink cartridge 1 is mainly

constituted _ : . : : : . :
Fig. 18 is a view showing a state in which ink cartridges

of a small-capacity type and a large-capacity type are mounted
in the cartridge.

10 Fig. 15A is a perspective view showing an example of a memory
device, and Fig. 19B is a perspective view showing another example
of the memory device.

Fig. 20 1s a perspective view showing an ink cartridge
according to yet another embodiment of the present invention.

15 Fig. 21A is a perspective view showing yet ancther example
of the memory device, and Fig. 21B is a perspective view showing
still another example of the memory device.

Fig. 22A is a front view of an ink cartridge according to
vet another embodiment of the present invention, and Fig. 22BR

20 is enlarged, partial view of the ink cartridge.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The preferred embodiments of the present invention will
be described below with reference to the accompanying drawings.
Figs. 1A and 1B and Figs. 2A to 2D show an external appearance

25 of an ink cartridge according to a first embodiment of the present



by a thin and rectangul ar container body 2 in a box.-like shape having an
open one surface, and a cover nenber 3 for sealing 5 the open one surface.
An ink supply port 4 is formed to be located at a leading end side in an
insertion direction of the cartridge 1 (in this enbodinent, on the bottom
surface of the container body 2 at an offset position in the |ongitudinal
direction of the container body 2) . Retaining nenbers 5 and 6 are
integrally 10 formed on the container body 2 in upper portions of the
opposite walls which serve as a forward side and a rearward si de
respectimefant when tihiey | Rknearity.i dgee beirs desantced avs publ edg adkenbhe
retaining nmenber 5 |located closer to the ink supply port is fornmed to have
a rotatiohalhef Uheroaratidnei nseréiiork dierectider 115 eadilngcendtpantiean (at a
portion slightly higher than the | ower end of the cartridge in this

enbodi meny )a ,thand zard opeTiahl el pperontpatrican Hdwat 2cam bebopend iget waerdey. The
ot her, opposite retaining nenber 6 is fornmed to assist the holding of the
cartri dgeeving coopeprat i enewsthfthe, r endi ni ngver member 3. £20 Eaehlob t hese
retaining menbers 5 and 6 has a wdth corresponding to a width of an

i nsebti o perenprowvisdedaae a éarilageprrlyopehat! ¢ Ad wings sardadesadktdeach
retaining menber 5, 6 serve as guide portions for restricting the position
of the caftri@geingnenfes widtin cm eBErsh1opEAFNEEREP) @ FEPDEY I HEARECT i s
provi ded under the retaining - menber 5 | ocated claoser to the ink supply
port. The hehor yl%m%rﬁléodﬂrmﬁa% eP@cHl@dE@ CpamoRUEAR2ERpBSelN§UFPREE1IBE A

board, which are o : s . -
body 2 at an offset position in the longitudineal direction of

the container body 2). Retaining members 5 and 6 are integrally

10 formed on the container body 2 in upper portions of the opposite
wallswhichserve as a forwardside anda rearward side respectively
when the ink cartridge 1 1s inserted or pulled out.

The retaining memper 5 located closer toc the ink supply
portis formedtohavearotaticnal fulcrumat aninsertiondirection

15 leading end portion (at a portion slightly higher than the lower
end of the cartridge in this embodiment), and an openable upper
potion that can be open outwardly. The other, opposite retaining
member 6 1s formed to assist the holding of the cartridge in
cocoperation with the retaining member 5.

20 Each of these retaining members 5 and 6 has a width
correspondingtoawidthofaninsertionportprovidedinacarriage,
so that the side surfaces of each retaining member 5, 6 serve
as guide portions for restricting the position of the cartridge
in the width direction.

25 Further, a memory means 7 1s provided under the retaining



arrayed into two upper and | ower rows, and a sem conductor nenory el enent
nmounted on the rear surface of the board and connected 5 to the el ectrodes
7a. On the other hand, a valve storage chanber 8 is forned under the other
retaining nmenber 6. A slit portion 9 is fornmed in the vicinity of the ink
supply port 4 and in a central region of the container so that the slit
portion 9 opens at least into the | eading end of the cartridge 10 and
extends in the cartridge insertion/pull-out direction. The slit portion 9
has a length and a width such as to regulate the ink cartridge to orient
t he openethlsur ffatecetetihel ¢ skr supphy inporstupdp lpeppendi ciihamendry aranak
supply needl e at | east before the |eading end of the ink supply port 4
reaches 1 hed ek esuippldes 1% needhecoposhe carfiagert @n iche cot her chande t he
carriage 100 to which the cartridge is to be nmounted is provided with a
recor di rgr TreerE 10LodFsposerer iEmd hewpbtiaia ofNthe Searidoage! IO, mgndran i nk
supply needle (ink supply needles) 102 comuni cating with the recording
head 1016l<tens &HowWeS rPIFi[gle 5.e3n WAk acdr Ofi d§e- présdi agdnerberctad! eaf
spring 103 in this enbodinent) is disposed in a reg{on separated fromthe
regi on viteireet heeTRKOSAPPl §- néEUFB 10§ Ndirshodeth L Varsd °& 356s FEFBREAG:
protrusion 104 is fornmed between the ink,supgl% needl e 102 and the | eaf

spring 103 % of BANIRFET P 25C HRgRr 1§ bt Pt ¥ - BEFL8F r Bcti on of the
ide wall 105 at the

cartridge. Also, .electrodes, .8 _106 are disposed on a s

i nk supply ndedllet R@Etépae?JéhdOémFgc%%§i¥871F§nﬁ5?n%ﬂtiﬁaﬁﬁg GPBBrYporti on

of port 4 and in a central region of the container so that the slit
portion ¢ opens at least into the leading end of the cartridge

10 and extends in the cartridge insertion/pull-out direction. The
slit portion 9 has a2 length and a width such as to regulate the
ink cartridge to orient the opened surface of the ink supply
port 4 perpendicularly to an ink supply needle at least before
the leading end of the ink supply port 4 reaches the ink supply

15 needle of the carriage.

Cn the cother hand, the carriage 100 to which the cartridge
is to be mounted is provided with a recording head 101 disposed
in the bottom of the carriage 100, and an ink supply needle (ink
supply needles) 102 communicating with the recording head 101,

20 as shown 1n Fig. 5. An ink cartridge-pressing member (a leaf
spring 103 in this embodiment) 1s disposed in a region separated
from the region where the ink supply needle 102 is disposed,
and a positioning protrusion 104 is formed between the ink supply

needle 102 and the leaf spring 103 to extend in the

25 insertion/pull-out direction of the cartridge. Also, electrodes



the side wall 105 so that the recess 107 is engaged with a protrusion 5a of
the retaining nenber 5. 5 By adopting the structure as descri bed above, as
shown in Fig. 6A, in case that the cartridge 1 is inserted into the
carriage wth the ink supply port 4 located at the rear side and the
cartridge 1 is pressed against the |eaf spring 103, the slit portion 9 is
restricted by the protrusion 104. Accordingly, even though 10 a rotational
force is applied to the cartridge 1 (in the direction of arrow Ain Fig.

6A) by the |l eaf spring 103 disposed at an offset position in an attenpt to
nove t hellfkasepplyppoeett dnsedeiddownwar d05t hé post uné cfuprle c@edliedge i s
restricted to be substantially parallel wth the defined insertion/pull-out
15 direciPdns{the wedticakcdseedtPiionsi forhies embodienmepPerr Weert itthe odartri dge
1 is further' pressed against the leaf spring 103 with a finger placed on
the top shefkace wbl b 0blse thahitdienes ooy 02,11 hagedrtnriddea Prydiersdaras a
conponent of the force to press the surface of the cartridge 1, where the
menory 202 ne&nshe retpibindedcmbgai Ast the el ectrodes 106 of the cartridge
100, _because the top surface 2b of the container body 2 is formed as a

sl opé havi ng BY afgPel®dviiith he¢eare sq%él%%rcrtwq:aﬁhm%@s B Fati s, the
retaining nmenber 5 side) being higher. Thus whi | e %he el ectrodes 7a of the
menory nﬁh%seﬁLaF%(%F%héﬁ?tﬂﬁF%C?5t56ﬁﬁﬁdklﬁn%?ﬁ??ﬂf P@EPKQH%Cf6€l§€€urely,

;ggdigklgg{{&h .ﬁggngp yportu?lp%i%zggzttgeHggsgggge c%pﬁekgﬁt%g pIy
i1 is pressed against the leaf spring 103, the slit portion 9

is restricted by the protrusion 104. Accordingly, even though

10 a rotational force is applied to the cartridge 1 (in the direction
of arrow A in Fig. €6AR) by the leaf spring 103 disposed at an
offset position in an attempt to move the ink supply port 4 side
downward, the posture of the cartridge is restricted to be
substantially parallel with the defined insertion/pull-out

15 direction {(the vertical direction in this embodiment).

When the cartridge 1 is further pressed against the leaf
spring 103 with a finger placed on the top surface 2b of the
container body 2, the cartridge 1 generates az component of the
force to press the surface of the cartridge 1, where the memory

20 means 7 1s provided, against the electrodes 106 of the cartridge

100, because the top surface 2b of the container body 2 is formed
as a slope having an angle 0 with the rear side of the cartridge

1 (that 1is, the retaining member 5 side) being higher. Thus,
while the electrodes 7a of the memory means 7 are brought into

25 contact with the electrode 106 securely, the ink cartridge can



process of this pressure insertion, as shown in rig. 6B, the protrusion 5a
of the retaining nenber 5 resists the entire elasticity of the retaining
menber 5 and then falls into the 5 recess 107 so that the protrusion 5a is
engaged with the recess 107. Accordingly, a clear feeling of click is
transmtted to the finger so that a user can sense a fact that the
cartridge has been nounted in the carriage 100 securely. Although the
retaining menber 6 may be provided with a 10 protrusion simlarly to the
protrusion 5a of the retaining nenber 5, provision of the protrusion 5a
only on bkeptretakdi agdnenkerted ab tthe mekosyppRansecédiiedd 0an pneveat
mounting failure of the ink cartridge. This is because, if a click feeling
i s gener atredesbyotthéhriet aressgreenbeeréioh,t he shdenwher é'ltche GBendfg nmeans
15 7 is not provided, the user may erroneously conclude that the cartridge
has beenpmotimtiedopr dperkty thhougllathe ngetginbieng Snerises tss tdfe tehd imenory nmeans
7 side is not yet positioned in the proper position, that is, the retaining
menber 5eseaydcatyvacposhei satawneng migabelki ékahdelfhrg ifgldst igdwertdted yet .
20 In a state in which the cartridge i s nmounted, because the position of
the GartEFd§es1lPh 1h&haisdhe earpalis-ent o di et @rged ¢ rdstidictred sy t he
protrusion 5a of the retaining nenber 5, and the surface of the cartridge 1
wher e t héOenoh§Coiedhao 7vi s&2 pFo%f dedei snpressell agat Ast T &RE™eFE8Er bles 106
of the carriage 25 100 by an urging force (a faorce in the direction of arrow
A in 10thE S9R6R7 3P ERETepr PR 108" CRESCOR SEC hErRboR MG EarLedye

has been mounted in the carriage 100 securely.
Although the retaining member 6 may be provided with a

10 protrusion similarly to the protrusion 5a of the retzining member
5, provision of the protrusion 5z only on the retaining member
5 of the memory means 7 side can prevent mounting failure of
theinkcartridge. This isbecause, ifaclickfeelingisgenerated
by the retaining member 6 of the side where the memory means

15 7 1s not provided, the user may erroneously conclude that the
cartridge has been mounted properly though the retaining member
5 of the memory means 7 side is not yet positioned in the proper
position, that is, the retaining member 5 stays at a position
where the click feeling is not generated vet.

20 In a state in which the cartridge is mounted, because the
position of the cartridge 1 in the insertion/pull-out direction
is restricted by the protrusion 5a of the retaining member 5,
and the surface of the cartridge 1 where the memory means 7 is
provided is pressed against the electrodes 106 of the carriage

25 100 by an urging force (a force in the direction of arrow A in



1 and the carriage 100 is maintained securely regardless of vibration
generated during printing. On the other hand, in the case where the ink
cartridge 1 5 is to be renoved fromthe carriage 100 for replacenent or the
like, the retaining nenber 5 is pressed resiliently toward the container
body 2 so that the retaining nenber 5 is rotated about the portion slightly
hi gher than the |lower end and acting as the rotational fulcrum
Consequently, the protrusion Sa of the 10 retaining nmenber 5 is rel eased
fromthe recess 107. When the cartridge 1 is pulled out in this state, the

cartridgeid. i sngubdeche bypt heg pr ot ushencéthecgubdewpeecehelO4randqageves
parallel wth the ink supply needle 102 under the influence of an urging

force of ihe teafcsprisge 1080 Accos dhnglyedt beceaetyi dggatdcapsberls
renoved fromthe carriage 100 wi thout having any bending force or the like

act on t-hepitaki shppéye neest eddd2ngbginiagd Fig. 8 show an exanple of a
fl ow passage formed in the container body 2 constituting the
above-nentioned tink otdest rigige, ThetcontasaerhdbodytRei $npactirtirdoded Lnto
upper and 20 | ower sections by a wall 10 extending substantially
hori zontad | yo bdheethoved Sewti One coataiagealdrsori nkptharhentldr The upper
section is defined by a frame 14, with the wall 10 extending continuously
as its bbtkemthe presdetmeme medbgap S $ sf praedeby resepareattilyg toherfr ahe 14
froma wall 12 of the container body 25 2 so that the gap forns an air
comuni ceh el pas sy 23so THeat thel refpapdng4nesbeyr d Her rdibet@edabard t wo
sections by a vertical wall _
thé portion slightly higher than the lower end and acting as
the rotational fulcrum. Consequently, the protrusion 5a of the
10 retaining member 5 is released from the recess 107. When the
cartridge 1 is pulled out in this state, the cartridge 1 is guided
by the protrusion (the guide piece} 104 and moves parallel with
the ink supply needle 102 under the influence of an urging force
of the leaf spring 103. Accordingly, the cartridge 1 can be
15 removed from the carriage 100 without having any bending force
or the like act on the ink supply needle 102.
Fig. 7 and Fig. 8 show an example of a flow passage formed
in the container body 2 constituting the above-mentioned ink
cartridge. The container body 2 is partitioned into upper and
20 lower sections by awall 10 extending substantially horizontally.
The lower section contains a first ink chamber 11. The
upper section is defined by a frame 14, with the wall 10 extending
continuously as its bottom. A predetermined gap is formed by

separating the frame 14 from a wall 12 of the container body

25 2 so that the gap forms an air communicating passage 13. The
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15 while a conmunication port 15a fornmed in the bottom portion of the frame
14 is left. One of the two sections is forned as a second ink chanber 16,
while the other is forned as a third 5 ink chanber 17. A suction passage 18
is formed in the section of the first ink chanber 11 bel ow the second ink
chanber 16, while the suction passage 18 connects a bottom 16a of the
second ink chanber 16 to a bottom 2a of the container body 2. In this
enbodi ment, 10 the suction passage 18 is further configured such that a
recessed portion 18c (Fig. 9) is formed in a front surface of the container

body2, andahbel 4 ecessednper i 0Nad8Cihso 38Rl edcwibAsapyad vdiperdaeaghe film
57. A wall 19 including conmunication ports 19a and 111b is fornmed 15 at a

| ower portiwni D& & heorshed 1 @ Passager 18a AdriryEctd ehehobe tod0pbetibhj ecting
ink_into the container body 2 froman exterior is fornmed at a portion

opposi t et orlpaer eage of 2 the saet | omRassagee 180 weiche carotikerohoke 23
communi cating with the first ink chanber 11 is fornmed parallel wth the

i njecti on hotend20inRO0cHArbtRI 16, nkichanher otXekrsiparbirinedned bytwakhs 22,
24 and 26 di stanced from an upper surface 14a of the frame 14 by a
predét ermmpedhgaper| h7the third ink chanber 17, a fourth ink chanber 23 is
defined by walls 10, 24, 26 and 27, and a flow passage communicating with a
rear surface dfsacbodiddfererd ild ipr €ssnee- val vlee steortagen chfardrer £33 sics
defined by - 12 the wall 24 (Fig. 10).

ink chamber 11 below the seceond ink chamber 16, while the suction

passage 18 connects a botftom 16a of the second ink chamber 16

to a bottom 2a of the container beody 2. In this embodiment,

10 the suction passage 18 is further configured such that a recessed
portion 18c {Fig. 8) is formed in a front surface of the container
body 2, andtherecessedportionl8cissealedwithanair impermeable
film 57.

Awall 19 including communicaticon ports 18a and 1%b is formed

15 at a lower portion of the suction passage 18. BAn injection hole
20 for injecting ink into the containeér body 2 from an exterior
is formed at a portion opposite to one end of the suction passage
18, while another hole 21 communicating with the first ink chamber
11 is formed parallel with the injection hole 20.

20 The third ink chamber 17 is partitioned by walls 22, 24
and 26 distanced from an upper surface l4a of the frame 14 by
a predetermined gap. In the third ink chamber 17, a fourth ink
chamber 23 is defined by walls 10, 24, 26 and 27, and a flow

passage communicating with a rear surface of a

25 differential-pressure-valve storage chamber 33 is defined by
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The partitioning wall 26 having a conmunication port 26a is provided
between the | ower portion of the wall 24 and the wall 10. The partitioning
wal | 27 having a communi cation port 5 27a at its |lower portion is provided
so that an ink passage 28 is fornmed between the partitioning wall 27 and
the frame 14. The upper portion of the ink passage 28 communicates wth a
front surface side of the ink cartridge 1 through a through hole 29
serving as a filter chanber. In the through hole 29, a filter 10 55 (Fig. 3)
made of a porous material is inserted. In Fig. 8 reference nuneral 2c

i ndi catesh@ fgcesssf @rigtofpng the menory neans 7. As shown in Fig. 8, the
through hole 29 is defihed by a wall 30 continuous to the wall 27,

communi cat es Mﬁéhp&P@i@P@ﬁﬁng15a§Dd2@fhbbﬁngnk pagsadec28ibhr gugh acmecess
29a, and further comunicates, via a water-drop-like recess 30a (Fig-3) in

the front suedageqobethecgonhai Newebodyr2iowi b aneecess 24azhd &he upper
portion of the flow passage partitioned between a wall 34 located in a rear

surface wi11heodi ffier entdtal-iprassuievalove ha2@ nst @r agemchardern od3poand t he
wal |l 24. A lower portion of the differential-pressure-valve storage chanber

33 apd theaiak Stpplowdordord iare icomiestielkd Goeadh totdrennkbyaa skigew2passage
that is constituted by a recess 35 (Fig. 9) fornmed in the front surface of
t he contasnéorbedyb2taadnt heeapart2bionpagneabl e2f7i kmd57heFifgame0) 4coveri ng
the recess 35. - 13 As shown in Fig. 9A, a narrow groove 36, a w de G oove
37 The upper portion of the ink passage 28 communicates with a front
surface side of the ink cartridge 1 through a through hole 28
serving as a filter chamber. In the through hole 29, a filter
10 55 (Fig. 3) made of a porous material is inserted. In Fig. 8,
reference numeral Z2c indicates a recess for storing the memory
means 7.
As shown in Fig. 8, the through hole 29 is defined by a
wall 30 continuous to the wall 27, communicates with the upper
15 end of the ink passage 28 through a recess 29a, and further
communicates, via a water-drop-like recess 30a (Fig.9) in the
front surface of the container body 2, with a recess 24a in an
upper portion of the flow passage partitioned between a wall
34 located in a rear surface of the differential-pressure-valve
20 storage chamber 33, and the wall 24.
A lower portion of the differential-pressure-valve storage
chamber 33 and the ink supply port 4 are connected to each other
by a flow passage that is constituted by a recess 35 (Fig. 9)

formed in the front surface of the container body 2 and the air

25 impermeable film 57 (Fig. 10) covering the recess 35.
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and a recess 38 are fornmed in the front surface of the container body 2.
The narrow groove 36 neanders so as to provide the |argest possible flow
resi stance. The wi de groove 37 is disposed around 5 the narrow groove 36.
The recess 38 is rectangular in shape and disposed in an area opposite to

t he second ink chanmber 16. A frame 39 and ribs 40 are formed in the
rectangul ar recess 38 so as to be slightly Iower in height than an open
surface of the rectangular recess 38. An air perneable film (not shown) 10
having an ink repellent property and air perneability is stretched and
bonded to these £rane 39 Ang. rels Atz Sov hatodre g, oMY eatdare 3chanber
is defined. A through hole 41 is fornmed at the bottom of the recess 38, and
comuni caheds Wdde sk slsender feege@ni I neFitgont7iudettvedt ha cmldaid2rof the
second i nk canber 16. The narrow 15 groove 36 comunicates with the recess
38 at a pogi/td.onTakaserrow aroheef 3 ®nkasdetaces sisdes thawittket laé 1 apeferseabl e
film The other end of the region 43 communi cates with the val ve storage
chanmber p8sthpdughl @ triersdugterhal e F4e @i ¢ommouwAatings giicowes &b zandnal

t hrough hole 46 (Fig.9B). 20 A window 8a is formed and opened in the |eading
end 6f thee wakvewstorage GhanbEne 8rémethe3tarsridgeangseati on dheeeti on
(in-the |l ower portionof the valve storage chanber 8 in the enbodi nent, as
shown i naRkiigdigyosedt hataa Taed roriyesidea fyfiengdulagek 1nK ahembleawd 6i-n Fi g.
3, Fig. 4 and Fia. 12) can be nounted as described 25 latter. The
cartridge?i teané f §9 ngn®l beks760perai ferinpadeini bhe reglangflarvikv¢essperating
rod and g plurality of identifying pieces

8 so as to be slightly lower in height than an open surface

of the rectangular recess 38. An alir permeagble film (not shown)
10 having an ink repellent property and air permeability is stretched
andbondedto these frame 39andribs 40, sothet anair communication
chamber is defined. A through hole 41 is formed at the bottom

of the recess 38, and communicated with a slender region 43 (Fig.

7) defined by a wall 42 of the second ink camber 16. The narrow

[
wn

groove 36 communicates with the recess 38 zt a position closer
to the front surface side than the air permezble film. The other
end of the region 43 communicates with the valve storage chamber
8 through a2 through hole 44, z communicating groove 45 and a
through hole 46 (Fig.9B).

20 A window 8a 1s formed and opened in the leading end of the
valve storage chamber 8 in the cartridge insertion direction
(inthelowerportionofthevalvestorage chamber 8 in the embodiment,
2s shown in Fig. 8) so that a cartridge-identifving block 7 (as
shown in Fig. 3, Fig. 4 and Fig. 12) can be mounted as described

25 latter. The cartridge-identifying block 70 permits insertion
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110, 111 and 112 (as shown in Fig. 5) provided on the carriage 100 of the
recordi ng device body. Fig. 10 is a sectional view show ng a structure of
the vicinity 5 of the differential-pressure-valve storage chanmber 33. A
spring 50 and a nenbrane valve 52 are stored in the
differential - pressure-val ve storage chanber 33. The nenbrane valve 52 is
formed of an elastically deformable material, such as elastoner, and has a
through hole 51 at its center. The nmenbrane 10 val ve 52 includes an annul ar
thick portion 52a circunferentially provided, and a frame 54 forned

integral loyr w thitBecbBirekiper tbanan§2a_p he: Merprane vad wes pdnd ofdoed to
the container body 2 via the frame 54. The spring 50 is supported at one

end by a113priing keeeivbngaposhon SRbrod. the predbi @ae oval e S raghat 15
the other end by a spring receiving portion 53a of a lid nmenber 53, which
is fittedooootrtheeperidddddfd kester ageiychanber 33.  Reference nunerals 56

and 57 represent air inperneable filnms bonded onto the front surface side
and the openedisurf@ce ssdetiofial ke ecttiaiines a Bady Zurkher ahe inperineabl e
film56 is bonded 20 to the wall 10, the frame 14 and the walls 15, 22, 24,
26, 7/, 30 ane AZ flehiggsial gk SHudnrnved diengoorthe dhkeoed38 .ai R dpypiergreabl e
film57 is bonded so that the narrow groove 36 forned in the front surface
of the cdnt ander bedprznandallve Sdi fafrer eforald pmesdur e- val ve st orage chanber
33 are covered with 25 the air inpernmeable film57. - 15 In this
st r uct ur el fifiek enttiich tras ssassed alhicoudivtiagle gasgibey 33. The membrane
valve 52 is formed of an elastically deformable material, such
as elastomer, andhas a throughhole 51 at its center. The membrane
10 valve 52 includes an annular thick portion 52z circumferentially
provided, and a frame 54 formed integrally with the thick portion
52z2. The membrane value 52 1is fixed to the container body 2
via the frame 54. The spring 50 is supported at one end by a
spring receiving portion 52b of the membrane valve 52, and at
15 the other end by a spring receiving portion 53a of a2 1lid member
"53, which is fitted to the opening of the storage chamber 33.
Reference numerals 56 and 57 represent air impermeable films
bonded onto the front surface side and the opened surface side
of the container body 2. The air impermeable film 56 is bonded
20 to the wall 10, the frame 14 and the walls 15, 22, 24, 26, 27,
30and 42 (Figs. 7and 8) byweldingorthelike. Theair impermeable
fiilm 57 is bonded so that the narrow groove 36 formed in the
front surface of the container body 2 and the

differential-pressure~valve storage chamber 33 are covered with

25 the zir impermeable film 57.
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ports 34a is bl ocked by the nenbrane val ve 52. Wen a pressure at the ink
supply port 4 is lowered in this state, the nenbrane valve 52 noves apart
froma valve seat 34b against an urging 5 force of the spring 50, so that
the ink passes through the through hole 51 and flows to the ink supply port
4 via the flow passage fornmed by the recess 35. When an ink pressure at the
ink supply port 4 is increased to a predeterm ned val ue, the nenbrane val ve
52 is brought into 10 resilient contact with the valve seat 34b by the
urging force of the spring 50. As a result, the ink flowis interrupted. By

repeating thisnopefatdiicd ke, Sndi §eDAR IR R SR kRkosUBPl ¥k dRYdinghile a
constant negative pressure is maintained. Fig. 11 is a sectional view

showi ng aostEUGLHS €501 dhee ¥ Y hel heslonhage veanker 28 fihes aMpPHY Gatdeon Wi th
the air. A through hole 60 is bored in the wall defining the val ve storage

chanber 8: tAepressinigpoeriert Gl ifsonprdrett an ehasts€a @l efid@lmensitcheas
rubber, is novably inserted into the through hole 60 in a state that the

ci rcunf erence 6L tbeepr epsirtig frerber Vel vies seupporded g20 rhyt tdre weoerithai ner
body 2. A valve body 65 is provided at the |eading end of the pressing
menbér 6Iornetdie thrsseptiog oi,r eottlon; theoithaiaddres valrveghotye Ghricsigh
supported by an el astic nenber 62, such as a |leaf spring, having a | ower
end fixetoby alpzodrikivwn td63hendndk seppéry porti énviesthe ciledv ppswage
protrusion 64. The valve 25 body 65 is constantly urged toward the through
hol e 60 foiBedTheg taret redgesi dentifying block 70 shown in Fig. 12 is | ocated
When an ink pressure at the ink supply port 4 1is increased
to a predetermined value, the membrane valve 52 is brought into
10 resilient contact with the valve seat 34b by the urging force
of the spring 50. As & result, the ink flow is interrupted.
By repeating this operation, ink is discharged to the ink supply
port, while a constant negative pressure is maintained.
Fig. 11 is a sectional view showing a structure of the valve
15 storage camber 8 for communication with the air. A through hole
60 is bored in the wall defining the valve storage chamber 8.
A pressing member 61 formed of an elastic material, such as
rubber, is movably inserted into the through hole 60 in a state
that the circumference of the pressing member 61 is supported
20 by the container body 2. A valve body 65 is provided at the
leading end of the pressing member 61 in the insertion direction,
so that the valve body 65 is supported by an elastic member 62,
such as a leaf spring, having a lower end fixed by a protrusion

63 and a center portion restricted by a2 protrusion 64. The valve

25 body 65 is constantly urged toward the through hole 60.



and installed in the other surface of the pressing nmenber 61. The
cartridge-identifying block 70 is constituted by a base which is fixed to a
recess 80 of the cartridge (Fig. ) by neans 5 of paw s 70a and 70b. The
base is formed with a plurality of grooves (three grooves 71, 72 and 73 in

t he enbodi nent), and an arm 74. Each of these grooves 71, 72 and 73 extends
parallel to the cartridge insertion direction and has a predeterm ned

width in the widthwi se direction of the cartridge. In this 10 enbodi nent,
the arm74 is provided in the groove 72 on the ink <cartridge insertion side

(the trailingrgad oft tiheyd nsesdd ofy i peeticon inowhenenodi rept)odoreq
pressing the pressing nenber 61. Depths of these grooves 71, 72 and 73 are

set so that thetztiheseigr eovestibr €2 rakdel/d Cahe @oisvE LRI VE] .
identifying 15 pieces. The arm 74 is pivotable about a fulcrum 74a so as to

be |ocated fuhthesrtnnaget ydeands hasea i 7oul s Sidss ditthe: deagi agasend
portion of the arm74 in the insertion direction in this enbodinent) that
pr ot rudeshabhi geet yxéedttw anrensest Eoropatte ekrt2Qdae opeyat$ndy adkahkld (Fig.
14). Further, protruding portions 7la, 72a and 73a are fornmed 1in the
respécti vé greoge30Z1lzand2 7&hd 7Bhsobaset dDsf &cemeHewiupper péndadftidentifying
pi eces 110, 111 and 112 of the carriage 110 respectively. 25 In the
struct ur grasvdesdithbed ghboveeswhill,e 72hengiogidt ilon the Ehboofimeme )ar @neéd i s
fixed, the positions of the protruding portions
an arm 74. Each of these grooves 71, 72 and 73 extends parallel
to the cartridge insertion direction and has a predetermined
width in the widthwise direction of the cartridge. 1In this
10 embodiment, the arm 74 1is provided in the groove 72 on the ink
cartridge insertion side (the treziling end of the insertion
direction in the embodiment) for pressing the pressing member
6€1. Depths of these grooves 71, 72 and 73 are set so that the
these grooves 71, 72 and 73 can receive respective identifying
15 pieces.
The arm 74 is pivotable abcut a fulcrum 74a so as to be
located further inwardly, and has a pull-out side (the leading
end portion of the arm 74 in the insertion direction in this
embodiment) that protrudes obliquely into an insertion path of
20 an operating rod 113 (Fig. 14).
Further, protruding portions 7la, 72a and 73a are formed
in the respective grooves 71, 72 and 73 so as to face the upper
end of identifying pleces 110, 111 and 112 of the carriage 110

respectively.

25 In the structure as described above, while the position
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7la, 72a and 73a for engagenent and the positions of the upper ends of the
corresponding identifying pieces 110, 111 and 112 are set in accordancew t
, the kind of ink containedin the cartridge. 5 Accordingly, it is possible
to prevent the cartridge frombeing nounted erroneously. if the positions
of the protruding portions 7la, 72a and 73a for engagenent can be changed
not only in the insert -ion direction of the cartridge but also in the
width direction of the cartridge, it is nade possible to adopt a

t hree-di nensi onal 10 |l ayout structure for the protruding portions 7la, 72a

and 73a of alhenrgagerent. £ A€ dimghbks iitt ohs pesshdl@rdto-ddeny isby tachar ge
nunber of kinds of ink wi thout increasing the identifying region formng

area. Figia]l372admigr3d4rshaw @y emodigrenttief @ Cariidagefi rhelbpplirch the
ink cartridges are nmounted. The carriage is structured so that a plurality
of 1 nk cendsidgeshéonerbkapknbnkgcantentdgeingngikliree 1¢0l, onliinkndantei dges
in this enbodi nent) may be nounted in the carriage. That is, a first

nount i ngaregkan ;o mhd:che s €5 aevthiatd o 20 nkarogera itrfeahi ot hers ritm ivigdt. h, i s
di sposed on one side; second, third and fourth nounting regions 121, 122
and 123, Aduchdarelyequalisi powsdthett® eaclvestthehe aretdefgaed dey beiibyg 124
through 126 and ribs 127 through 129, provided at opposite sides of the
carri agenposot ag etry dye cadj lacent! fttohe hesficionsnplivhiengr ¢ egidnd 20 rt26nAs
describedwith reference to Fig. 5 each cartridge nounting 18 region has
t he ink Suppl y2aewel e/ 30 2L @orAngd Leatdig GAilt e lsdianged not only in the

insertiondirectionofthecartridgebutalsointhewidthdirection
of the cartridge, it is made possible to adopt a three-dimensional
10 layout structure for the protruding portions 7la, 72a and 73a
for engagement. Accordingly, it is possible to identify a large
number of kinds of ink without increasing the identifying region
forming arez.
Fig. 13 and Fig. 14 show an embodiment of a carriage in
15 which the ink cartridges are mounted. The carriage is structured
so that a plurality of ink cartridges (one black ink cartridge
and three color ink cartridges in this embodiment) may be mounted
in the carriage.
That 1s, a first mounting region 120, which is somewhat
20 larger than others in width, is disposed on one side; second,
third and fourth mounting regions 121, 122 and 123, which are
equal in width to each other, are defined by ribs 124 through
126 and ribs 127 through 129, provided at opposite sides of the
carriage, so as to be adjacent to the first mounting region 120.

25 As describedwithreference toFig. 5, eachcartridgemounting
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recordi ng head 101, the pressing nenber (the leaf spring 103 in this

enbodi nent) in a region separated froma region where the 1ink supply needle
102 is disposed, and the positioning protrusion 5 104 provi ded between the

| eaf spring 103 and the ink supply needle 102 to extend in the cartridge
insertion/pull-out direction. Further, a recess 107" is forned to guide the
side portions of the ink cartridge in the retaining nenber 5 side. Further,
the el ectrodes 106 are di sposed on a side wall 10 105 close to the ink
supply needle 102. In the upper portion of the side wall 105, the recess

107 is fergednt 0Re @rRgaged su\ﬁjptl?/ trfees A0t TS | irdh 10fa ttihey netad nimg menber
S. Inavicinity of the recess 107, a recess 107a is formed to be engaged

with a peebkdsnenh8bdofiothethetpiakBongeRbRbed ((FegBead @pfiRy Podtidi ng
15 froma side portion of the retaining nenber S. Simlarly, as shown in
Fias. 5 amndslémpadiegnan ofi theegtanr sagerwktth fhorhe thegt et avind ng trenber 6
is contacted, is formed wth a recess 109 for guiding side portions of the
r et ai ni ngnknember y 6ecatld a0 eicess spd%adengageathenpdhiaipnohpusicomrehi of t he
20 retaining menber 6 (Figs. 1 and 2) protruding froma side portion of the
r et aisni ng odembey i éed loe twrerenbediaehtprithg posianidonhag rpgr etippdvoreckid i s
structured so that, as shown in Fig. 15A a side portion 104a extending
par al | el 1Rt ot lee temonti ns thfeace réfr itdye darser tdgen /81125 oy meid st ias t o
ensure the positioning reliability and the strength 19 of the thin and

| ong profashen,1e4reCespespohdi agfeomefeto guide the side portions of

the ink cartridge in the retaining member 5 side.
Further, the electrodes 106 are disposed on a side wall

10 105 close to the ink supply needle 102. In the upper portion

of the side wall 105, the recess 107 is formed to be engaged

with the protrusion 5a of the retaining member 5. In a vicinity

of the recess 107, a recess 107a is formed to be engaged with

aprotrusion S5bof theretainingmember 5 (Figs. 1 and 2) protruding
15 from a side portion of the retaining member 5.

Similarly, as shown in Figs. 5 and 14, a region of the
carriage with which the retaining member 6 is contacted, is formed
with a recess 102 for guiding side portions of the retaining
member 6, and a recess 10%a engaged with a protrusion 6éb of the

20 retaining member 6 (Figs. 1 and 2) protruding from a side portion
of the retaining member 6.

In the embodiment, the positioning protrusion 104 is
structured so that, as shown in Fig. 154, a side portion 104a
extending parallel with the front surface of the cartridge is

25 formed so as to ensure thepositioningreliability and the strength
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positioning protrusion 104, as shown in Fig.15B, the slit portion 9 of the
ink cartridge is structured so that at least the cartridge insertion
direction | eading end ' Thereof is formed with a recess 5 9a opposing the
side portion 104a, the recess 9a being open to the front surface side of
the ink cartridge. Ri bs 102a brought into engagenent with ribs 4a, each of
which is forned into a U-shape in section and between which the ink supply
port 4 of the ink cartridge is sandw ched, are formed 10 around the ink
supply needle 102. By these ribs, it is possible to maintain the cartridge

in a stabe that (the idde suppl prieedle onl0d4d s icasekkednidnhe the thek supply

port 4. The ink cartridge of a |arge capacity type nounted to the first

mount i ng pheditarnki2Q; basgeuk Nowildi4d) Basshash cal Fygt hepsame: s1dtsisticiam e as
that of the above-nentioned enbodi ment (the ink cartridge of a snal

capaci ty stypehshomn dar fri-d@asis kantttA)redso whowatireddigshelbhrtoidpe. A
contai ner body 2' is configured to have an opened surface having the sane
shape as inkatrtafort he recanbai heedbadye2d thdreni y safdepeh W theseodcéss set to
be larger 20 than that of the container body 2. Accordingly, by only
al t eri ng %at bepdeptly WWhef stthe pontabnet OBedytRé recéss sCpassimy eopeniter ease
the ink quantity to be contained in the container body 2'. Incidentally, in
Fi gs. 16Ahandrbé3, sthe amentserds tdfattHwavient ertsaimwd.uncti on as t hose shown
in Fig. 1 and Fig. 2 are referenced 25 correspondingly but narked with a
prime. - 20 RiZpoutOZeemrerghdf imtd e aagapenporith' rigra 4renr3cimeahns
which is formed into @ U-shape in section and between which the
ink supply port 4 of the ink cartridge is sandwiched, are formed
10 around the ink supply needle 102. By these ribs, it i1s possible
to maintain the cartridge in a state that the ink supply needle
102 is inserted into the ink supply port 4.
The ink cartridge of a large capacity type mounted to the
first mounting region 120 large in width has basically the same
15 structure as that of the above-mentioned embodiment (the ink
cartridge of a small capacity type shown in Figs. 1 and 2), as
shown in Figs. 16A to 16C. A container body 2’ is configured
to have an opened surface having the same shape as that of the
container body 2, but only a depth W thereof is set to be larger
20 than that of the container body 2. Accordingly, by only altering
the depth W of the container body 2’, it is possible to increase
the ink guantity to be contazined in the container body 27.
Incidentally, in Figs. 16A and 16B, the members that have the

same function as those shown in Fig. 1 and Fig. 2 are referenced

25 correspondingly but marked with a prime.
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7', particularly, electrodes 7a' of the nenory neans 7' are set to be

| ocated at a predeterm ned position W fromthe surface of the container
body 2' , that is, the bottom in the sane manner 5 as that in the other
cartridges. That is, the distance W of the |layout center of the ink supply
port 4' fromthe surface of the container body 2' in the large capacity ink
cartridge 1' is set to be equal to the distance WL of the |ayout center of
the ink supply port 4 fromthe surface of the container body 10 2 in the
smal | capacity ink cartridge 1. Simlarly, the distance W of the |ayout
center of thelelvectt cdese?a ofir em timd sudrdoe pooft tdie sguhtramvery bodhn2' i n
the large capacity ink cartridge 1' is set to be equal to the distance W
of the | dyoubpacéntedzrof/, tbkeetrcticodes’ 7t fur@mieheryuntace of athe ont ai ner
body 2 15 in the small capacity ink cartridge i. In addition, a

cartri dgéoi dentliciogiteg bitoek PT@deite rrgusice daisi il cOntfgiarerthsodyprfzcaat t he
surface side- Accordingly, the cartridge-identifying block 70" is disposed
in a positi bhetdren sahee a9odes ot hegkaedrtr FHHERO L Rt ailfi feneamerEBleand 6
are disposed at an offset position 20 toward the surface of the container
body 2' s fhélsdme thgneéhnerasathie idaessupplhytpdft EhesglgsapeestitePy apply
a pressing force onto the ink supply port 4' when the cartridge is nounted.
In addi tt%Sn,laé@us?hmatieﬁ Rifg Ehes AN Ka SHERY WPISF %'hé To8t &ihfi iy idiiser 61,
to be loc te%@closgr,to a_user when the user nnunts,&r renoves 25 the ink
cartri dg@t1TP€o CORGEAREF BGEY ©s preft aﬂﬁf%%ﬁ{%ﬁ“?'éhlnﬁ SETH NG h VB of

the retahnlg% g%%b%% %e Egu%ﬁeWoOEh%p%ﬁ%EE%%%bwf19% the layout center

of the ink supply port 4 from the surface of the container body
10 2 in the small capacity ink cartridge 1. Similarly, the distance
Wl of the layout center of the electrodes 7a' from the surface
of the conteziner body 2' in the large cepacity ink cartridge
1' is set to be equal to the distance W1 of the layout center
of the electrodes 7a from the surface of the container body 2
15 in the small capacity ink cartridge 1. In addition, a
cartridge~identifving block 70’ is mounted in the container body
2’ at the surface side. Accordingly, the cartridge-identifying
block 70’ isdisposedinaposition the sameas thecther cartridges.
Retainingmembers 5’ and 6’ aredisposedat ancffset position
20 toward the surface of the ccntainer body 2’ in the same manner
as the ink supply port 4’ so as to surely apply a pressing force
onto the ink supply port 4’ when the cartridge 1is mounted. In
addition, as shown in Fig. 16A, a width W2 of the retaining member

6', to be located closer to a user when the user mounts or removes

25 the ink cartridge 1' to the carriage, 1s preferably larger than
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That is, the width W2 of the retaining nenber 6' on which the wuser's thunb
is placed is preferably larger than the width WB of the retaining nenber 5
on which the user's forefinger is 5 placed. As shown in Fig. 17B, a tongue
portion 130a may be formed integrally with a decorative film 130 bonded to
the surface of the film57" of the container body 2' so that the tongue
portion 130a corresponds in region to ink injection holes 20" and 21' 10
(Fig. 17A) and seals the ink injection holes 20' and 21'. Fig- 18 shows a
state in which the ink cartridges 1 of a small capacity type and the ink
cartridge Widwf wa dartge capachiyg reyperas' deselebedt alpeve taoaamountted i n t he
cartridge 100. In the above-descri bed enbodi nent, description has been 15
made abouthihelsasehe nwirdiilchia of ffler ettiainipressmev# 'veri yvhigded has
negative pressure generating nmeans. However, it is apparent that the sane
ef fect capebésakbombbtai pédchy dsi pgederpbrious amgeer italansddle &g ddhspange
inmpregnated with ink so as to maintain the negative pressure by neans of

t he capi bFaryef oetein20gonemherpdresn Ahseh ithet heeaboveogesdmidead 1s

enbodi nment, the configuration is nade so that a plurality of ink cartridges
are RounPedcEf- a carriage. Alternatively, configuration may be made such
that a plurality of carriages are provided, and one or nore cartridge(s)

25 i s nmount ed 29 EHH o e plluBal ecAPPPEEERCTL1OD 1%@ad%§tﬁﬁb§8r§6gve,

according to the_present invention, , .
integrally with a decorative film 130 bonded to the surface of

the film 57’ of the container body 2’ so that the tongue portion
130a corresponds in region to ink injection holes 20" and 21’
10 (Fig. 17A) and seals the ink injection holes 20’ and 21'.
Fig. 18 shows a state in which the ink cartridges 1 of a
small capacity type and the ink cartridge 1’ of a large capacity
type as described above are mounted in the cartridge 100.
In the above-described embodiment, description has been
15 made about the case in which a differential-pressure valve 1s
used as negative pressure generating means. However, it is
apparent that the same effect can be also obtained by using a
porous material such as a sponge impregnated with ink so as to
maintain the negative pressure by means of the capillary force
20 of the pores.
Also, in the above-described embodiment, the configuration
is made so that a plurality of ink cartridges are mounted in
a carriage. Alternatively, configuration may be made such that
apluralityof carriages are provided, and one or more cartridge (s)

25 is mounted to each of the plural carriages.
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it is possible to provide an ink cartridge that is detachably insertable to
an ink supply needle and that can be nounted in a precise position at which
comuni cation with nenory nmeans 5 provided in the cartridge can be ensured.
Also, it is possible to provide an ink cartridge, the capacity of which can
be easily changed while using common conponent parts. As described above,
the present invention provides, at |east, the-follow ng arrangenents: 10
(1) An ink cartridge conprising: a container body having a first wall; at

| east one el ectrode connected to a nenory device, the at |east one

el ectrode bei pg tiexed:belbatbwed, 0 he raally +cant ap engageBRieRArN, 0N
novabl e relative to the wall and being higher in a Y-axis direction than

the at |east sopeseliegtr edeprbyiBy way 10fk REb-tldikige ngaxamplatahaghgwn in
Fig. 2c, a novable engagenent protrusion 5a is higher in a Y-axis direction
than thengkeetbodeso’an lifkt Bupragbedicrrrt =skowWhath dzing be2Admt2G, it he
novabl e engagenent portion is in the formof the protrusion 5a which is
formed on bhecrhekapbbishgioenaer Wwhiich tdeerduermaafioa 2Q thi wetwhlye reever and
which is to be engaged with the recess 107 of the carriage 100, but the
preseént paventieanishiow dcawtr hége reest biectedutrker etdloo, t heriebyposByibiay of
non-limting exanple, the engagenent portion could be fornmed as a recess in
t he retaicpi pgovieeter 15k tarthiisicgeasehe acamd gy efgagenbntapdre iears ily t he
carriage 25 100 is preferably formed as a protrusion fit into the recess. -
23 Furt héengehevbadagemseny pomttioon coowoteps aréstly for med

As described above, the present invention provides, at least,
the following arrangements:

10 (1) An ink cartridge comprising: a container body having
a first wall; at least one electrode connected to a memory device,
the at least one electrode being fixed relative to the wall;
and an engagement portion movable relative to the wall and being
higher in a Y-axis direction than the at least one electrode.

15 Bywayofnot-limiting example, as shown in Fig. 2¢c, amovable
engagement protrusion 5a is higher in a Y-axis direction than
the electrodes 7a. In this embodiment shown in Fig. 2A to 2C,
the movable engagement portion is in the form of the protrusion
5a which is formed on the retazining member 5 in the form of a

20 pivotable lever and which is to be engaged with the recess 107
of the carriage 100, but the present invention should not be
restricted thereto or thereby. By way of non-limiting example,
the engagement portion could be formed as a recess in the retaining
member 5. Inthiscase, amatingengagement portioninthecarriage

25 100 is preferably formed as a protrusion fit into the recess.
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on the wall of the container body 2, not via the retaining nenber 5. For
exanpl e, an elastic protrusion nmay be attached to the wall of the container
body 2 to serve as the engagenent portion. 5 Mre preferably, a Spring

bi ased nenber having a rounded distal end may be provided to the wall of
the container body 2. In this case, the rounded distal end is protruded
fromthe wall of the container body 2 by the biasing force of a spring so
that the springbiased nenber, when engaged with the recess 107, provides 10
a predetermned retaining force to hold the ink cartridge 1 in the carriage

100. During the-insertine engheoR¥at pbrtheni Pkuiearkr hdgect frebrhbe
carriage 100, the rounded distal end can be retracted toward the interior

of the contaiinerihody whaganrst ndheohiasi nef oreecpd Adhe sspriaeheer
di sengagenent fromthe recess 15 107 because of the rounded shape of the

distal end. doy themprs, Show dde i gsro22A 2ovl B2 b@ PFOLENSE O 181e MRy be

formed on a relatively rigid portion of the container body 2 so that the

protrusiwm 13k ear bentkihed Hodp 4 he Beeessas e ehdheneary bageid80 using
the elasticity of, at |east, portions 20 of the carriage 100 defining the

recess 1Qbrelhate fies,alsi,ng sphenelmisided ngmdk rt Revpagtd arsirefed Bescanri age
100 defining the recess 107, the ink cartridge 1 having the protrusion 131
can be émsendedoenpoovidxedtontbeandl i eabvedef romthaecabpdage .100n (2) In
an ink cartridge constructed according to (1) , the 25 engagenent portion
i s subst@mis atdyeal tigpedowntadt Béshkll endt is- p24frudre élent tbdewehlt he
Y-axis direction. By way of non-limting
of the container body 2 by the biasing force of a spring so that
the springbiasedmember, whenengagedwiththerecess 107, provides
10 a predetermined retaining force to hold the ink cartridge 1 in
the carriage 100. During the insertion or removal of the ink
cartridge 1 from the carriage 100, the rounded distal end can
be retracted toward the interior of the container body 2 against
the biasing force of the spring for disengagement from the recess
15 107 because of the rounded shape of the distal end.
Further, as shown in Figs. 22A and 22B, a protrusion 131
may be formed on a relatively rigid portion of the container
body 2 so that the protrusion 131 can be fitted into the recess
107 of the carriage 100 using the elasticity of, at least, portions
20 of the carriage 100 defining the recess 107. That is, using
the elasticity of the portions of the carriage 100 defining the
recess 107, the ink cartridge 1 having the protrusion 131 can
be inserted into, fixed onto and removed from the carriage 100.

(2)  In an ink cartridge constructed according to (1), the

25 engagement portion is substantially aligned with the at least
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exanple, as shown in Fig. 2C, the engagenent protrusion 5a is aligned with
the electrodes 7a in the Y-axis direction. This arrangenent remarkably
contributes to reliable contact between 5 the el ectrodes 7a of the ink
cartridge 1 and the el ectrodes 106 of the carriage 100. (3) In an ink
cartridge constructed according to (1) or (2), the wall may have a recessed
portion in which the at I east one electrode is |ocated. By way of
non-limting exanple, as 10 shown in Figs. 1A and 7, the wall of the

contai ner body 2 has a recess 2a for storing a substrate (the nenory device
7), the osubsteateckavingtaef rrakiexposedtsont acey e wd £hdrhel shecinodes

7a are di sposed and a second, hidden surface on which main circuit
conponentsaaf ltehe arembowrdewi ¢e g7, 26, ecihrd ealdayecoenregired s idn tHhe is

el ectrodes 7a are nmounted. Accordingly, the electrodes 7a are located in

t he recessedngar tiidm 2ae laieaddiddesn,’d hien rdien Y-Gixicuidi reorpanent §hafs t he
menory device 7 may be disposed at a location other than the recess 2a
usi ng a EPCanBemeexampherkabd yshomhriihuEeasto 1194 1 &b he noryt dev i lpet wideh

i ncludes a substrate 20 107s, el ectrodes 107a fornmed on the substrate 107s,
a fléxi bltée pileateddeisr ¢aief M0W link the tirdadgeof and| elxé bt kestheedes aftb mai n
circuit conponents (in the fornof a chip) 107mthat are electrically

connect e@ft ¢heheaglréggcoddd -107a via the FPC 107f and that are nounted on a
hi dden surface of the FPC 107f. The nenory device 25 107 can be nounted onto
the ink cartrildde Ils@Eh ifHaCaie iassGoatsd ructersl gaeansdingg thel lel &t r odes

107a is nounted on a wall of the ink , , o
(2), the wall may have a recessed portion in which the at least

one electrode is located. By way of non-limiting example, as
10 shown in Figs. 1A and 7, the wzll of the contziner body 2 has
a recess 2a for storing a substrate (the memory device 7), the
substrate having a first exposed surface on which the electrodes
7a are disposed and a second, hidden surface on which main circuit
components of the memory device 7, electrically connected to
15 the electrodes 7a are mounted. Accordingly, the electrodes 7a
are located in the recessed portion Za. In addition, the main
circuit components of the memory device 7 may be disposed at
a location other than the recess Z2a using a FPC. For example,
as shown in Figs. 19A, a memory device 107 includes a substrate
20 107s, electrodes 107a formed on the substrate 107s, a flexible
printed circuit 107f in the form of a flexible sheet, and main
circuit components (intheformofachip) 107mthatareelectrically
connected to the electrodes 107a via the FPC 107f and that are
mounted on & hidden surface of the FPC 107f. The memory device

25 107 can be mounted onto the ink cartridge 1 such that the substrate
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cartridge 1 and the main circuit conponents 107f of the nenory device 107
are nounted on another wail other than the wal! nounting the substrate 107s
and the el ectrodes 107a thereon. Further, 5 the substrate can be di spensed
with using the FPC. For exanmple, as shown in Fig. 19B, the nmenory device
107 can be constructed wthout using the substrate 107s. That is, the

el ectrodes 107a can be forned directly on the FPC 107f. (4) In an ink
cartridge constructed according to (1) or 10 (2), the wall nay have a
protruded portion onto which the at |east one electrode is |ocated. The
prot rudechpordion 1wy deecfosded D074 heswabbnoédtde gonkalner 2hénipkace of
the recess 2a so that the electrodes 7a can be |ocated on the protruded
porti on.cdorr sxanml endasshawin riFicgi t2@omaopeajtectliong pdr thenmébold may be
formed on the container body 2, which has a distal end surface extending
par al | elddwal ¢deOilrser hoont didreecthohhef walheothkrdararr tdgevalll Mheneiegt r odes
7a may be disposed on this distal end surface of the projecting portion 2d.
(5) In arheé nkulcatrtatiagel tonstd uchede becordiag 10/¢ 1jhereor0 fF2¥fthehe wal

may have a first surface part on which at |east one electrode is disposed,
and 2 sedohdSwtirade pantbeoriwigised wiithorabhe tlesdiPthavifng ehenehgagenent
portion is disposed. Byway of not-limting exanple, in the case of the
first erdodilimt in tha f 188 Shef aeBopar gevicdef Phedabybeheoreedsst2d of the
wal |, 25 and the second surface part is defined by the surface of the - 26
wal | | odatierubdie ntchéheeggbstypgte 107s. That is, the electrodes 107a

can be formed directly on the FPC 107f.
(4) In an ink cartridge constructed according to (1) or
10 (2), the wall may have a protruded portion onto which the at
least one electrode is located. The protruded portion may be
formed on the wall of the container 2 in place of the recess
2a so that the electrodes 7z can be located on the protruded
portion. For example, as shown in Fig. 20, a projecting portion
15 2d may be formed on the container body 2, which has a distal
end surface extending parallel to the insertion direction of
the ink cartridge 1. The electrodes 7a may be disposed on this
distal end surface of the projecting portion 2d.
(5) In an ink cartridge constructed according to (1) or
20 (2), the wall may have a first surface part on which at least
one electrode is disposed, and a second surface part on which
a pivotable lever having the engagement portion is disposed.
Bywayofnot-limitingexample, inthecaseof the first embodiment,
the first surface part is defined by the recess 2a of the wall,

25 and the second surface part is defined by the surface of the
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(6) In an ink cartridge constructed according to (5), the first surface
part is flush with the second surface part. In the first enbodi nent, the
first surface part is sonmewhat recessed 5 fromthe second surface part, but
these first and second surface parts may be flush with each ot her
conpletely to provide a planar surface. (7) In an ink cartridge constructed
according to (5), the first and second surface parts has a level difference
there between. 10 A snmall level difference between the first and second
surface parts is provided in the first enbodinent. This small [|evel

di f f er encel Imayo betdadebdas gehe ¢8yekbn an.ink cartridge constructed according

to (5), the first surface part nay be inclined relative to the second
surface 15 pasl. Im arhenfk csttenbodi censtrtbecfiiastosdni@de gant tbhe
parallel to the second surface part, but may be inclined relative to the
second siirfsicespafice Byawayioef fhoeh| whihi hye exaophe, skrfac20pashowsian i nk
cartridge having the first surface part inclined relative to the second
surface pagtfirzd ¢@hodnmanti Miheditrsitdyger Cors Pegdt e sageohdithgetesang one
of (1) to (8), the main circuit conponents of the nmenory device are
di sposedf v tthee Biecondwalr fagy meyt ofoutoiibeEaRi 1 hyt exathpleeond RUEFRACE r st
enbodi nent, the nain_conponents of the nenory device are stored in the
recess RS iy kalflwih tHErc6ACH nErehe@FPriegely TorroVady & RiaRaFnk
cartridge according to any one of (1) to

surface.

(7) In an ink cartridge constructed according to (5), the

first and secondsurfacepartshasa level difference therebetween.

10 A small level difference between the first and second surface
parts 1is provided in the first embodiment. This small level
difference may be made larger.

(8) In an ink cartridge constructed according to (5), the
first surface part may be inclined relative to the second surface

15 part. Inthe first embodiment, the first surface part is parallel
to the second surface part, but may b€ inclined relative to the
second surface part. By way of non-limiting example, Fig. 20
shows an ink cartridge having the first surface part inclined
relative to the second surface part.

20 (9} 1In an ink cartridge constructed according to any one
of (1) to (8), the main circuit components of the memory device
are disposed on the first wall. By way of non-limiting example,
in the first embodiment, the main components of the memory device

are stored in the recess 2c of the wall of the container body

25 2.
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(8), the main circuit conmponents of the nenory device may be disposed on a
second wall other than the first wall. By way of non-limting exanple, the
main circuit conponents of the nenory 5 device 7 could be disposed on a side
wal | of the container body 2 using a FFC (11) In an ink cartridge according
to any one of (1) to (10), the at |east one el ectrode may have a wi dth and
a length Ilarger than the width. For exanple, as shown in Fig. 2C, a length
10 L of the electrode 7 in the Y-axis direction is larger than a w dth W of
the electrode 7a in the Z-axis direction. In addition, as shown in Figs.
21A and 21B, eagh of theigrkeetrodeagdOZacbading tbhenbarnger offengyhtand

smal ler width may be fornmed into an oval or oblong shape. 15 (12) In an ink
cartridgespccondingitocanyudnecohpbhpnte oflihe msmbnk seppky part bes

provi ded, the ink supply port having an axis defining a first side and a
second sidepopposotezfsomontihealilrsthsrdehen aheXfaxss deléct iBn. wipr
exanple, in the first enbodinent, the ink cartridge 1 has the ink supply
port 4 havinoeg-20man iaxi sxdnpbaad thieenaxi sidehii hesoradnest s siidehd8mandrg second
side C opposite fromthe first side Bwith respect to the axis Ain an
X-axps diieecté on.cqui3) bendaspiosieccant ki sigee attb¥ dithg o cED2R 1 nelebatlyl east
one el ectrode and the engagenent portion are located in the first 25 side.
For examplesin@ &heF¢irst enbodi ment, the electrodes 7a - 28 and the

engagenent portlon 5a are |located in the first side B.
(11) In an ink cartridge according to any one of (1) to

(10), the at least one electrode may have a width and & length
larger than the width. For example, as shown in Fig. 2C, a length

10 L of the electrode 7 in the Y-axis direction is larger than a
width W of the electrode 7a in the Z-axis direction. In addition,
as shown in Figs. 21A and 21B, each of the electrodes 107a having
the larger length and smaller width may be formed into an oval
or oblong shape.

15 (12) In an ink cartridge according to any one of (1) to
(11), an ink supply port is provided, the ink supply port having
an axlis defining a first side and a second side opposite from
the first side in an X-axis direction. For example, in the first
embodiment, the ink cartridge 1 has the ink supply port 4 having

20 an axis A, and the axis defines a first side B and a second side
C opposite from the first side B with respect to the axis A in
an X-axis direction.

(13) In an ink cartridge according to (12), the at least
one electrode and the engagement portion are located in the first

25 side. For example, in the first embodiment, the electrodes 7a
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(14) In an ink cartridge according to (12) or (13), the at |east one

el ectrode and the engagenent portion are |ocated on the axis of the ink
supply port as viewed in a Y-Z plane. 5 By way of non-limting exanple, a
central electrode 7a in the upper rowis located on the axis A and the
engagenent portion 5a is also located on the axis A, as shown in Fig. 2C
(15) In an ink cartridge according to(14), a center of the at |east one

el ectrode and a center of the engagenent portion 10 are preferably | ocated
on the axis of the ink supply port as viewed in the Y-Z plane. By way of

non-lim tain@lgtﬁéagﬁgggein@ntt Rerkibst semhodi nBALtc@ cent®e of rdhes conty al
el ectrode 7a in the upper row and a center of the engagenent portion 5a are

located on thesaxirs, Apds rkhQWt i dded.acerdind 1) (1p)amd nk par taHdge
according to (12) or (13), the at least one electrode may include plural

el ectrodes aekayednel BLQ AlrdRASINONG d @gaafthdiie irdieasta@ne Jaweaand t he
engagenent portion are preferably Iocate§ on the axis of the ink supply

port as vinewnd bRig ¥fZtplanek Buppy ¢oriord iidiap iexanpi-& RGde the
first enbodi ment, two upper and | ower rows of the electrodes 7a are both
| ocated B8y twhe axi aoA-asinshdwy iexzkipd.e,2G dehbrdln edredidodmaria iidgehe
according to (16), a center of the at |east one row and a center of the
engagenenpppor roeniar ocptefiepabtyel @cat e, oand heheaxdrsyafertdret itk Suppl y
port as viewed 25 in the Y-Z plane. By way of non-limting exanple, in the
first -529lenbédpPméncatadcem dheofexaachh ofest dawmo upgerg ad | ower rows
{(15) In an ink cartridge according to(l1l4), a center of the
at least one electrode and a center of the engagement portion
10 are preferably located on the axis of the ink supply port as
viewed in the Y-Z plane. By way of non-limiting example, in
the first embodiment, a center of the central electrode 7a in
the upper row and a center of the engagement portion 5a are located
on the axis A as shown in Fig. 2C.
15 (16) In an ink cartridge according to (12) or (13), the
at least one electrode may include plural electrodes arrayed
into at least one row, and the at least one row and the engagement
portion are preferably located on the axis of the ink supply
port as viewed in a Y-Z plane. By way of non-limiting example,
20 in the first embodiment, two upper and lower rows of the electrodes
7a are both located on the axis A as shown in Fig. 2C.
(17) In an ink cartridge according to (16), a center of
the at least one row and a center of the engagement portion are

preferably located on the axis of the ink supply port as viewed

25 in the Y-Z plane. By way of non-limiting example, in the first
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is located on the axis A as shown in Fig. 2C since the electrodes 7a in
each of upper and lower rows are symetrically arranged wth respect to the
axis A as showmn in Fig. 2C. 5 (18) In an ink cartridge according to any one
of (12) to (17) , the axis of the ink supply port may be |ocated at a
central position with respect to the container body in a Z-axis direction.
The smal| capacity type ink cartridge 1 enploys this arrangenent. (19) In an
ink cartridge according to any one of (12) to 10 (17) , the axis of the ink
supply port may be located at an offset position with respect to the

cont ai negnbOdymbRL @ 4- a¥hsedi bECEEORA. of THRel algeupppackhy typeri rkweartridge
1' enploys this arrangenent. (20) In an ink cartridge according to any one

of (5) t0s Ahateanonnknsupply ekt shewh Ngh an gaxes ¢ sng¥ @Hdedecanddats | east
15 one of the first and second surface parts are inclined relative to the
axi s to presentzah beasbpken pattlawtapeoed sosf sgumatironalol theahigest wal |l .
For exanple, in the first enbodinent, the wall of the container, where the
el ectrodest7arandethetovetaenergs Aeabeshbwhavhngiyhe2eéngagenment protrusion
5a are di sposed, extends 20 in parallel to the axis A of the ink supply port
4. However, {(h®)ihmenhi onksheukdidgt becoesinpctedathepetoodr (flAer éby. By
way of non-limting exanple, that wall may be inclined in part or entirely
with respééi. tidha keiaxps Phofinkheuppk yseppt ynggobe ldacasedtdiata gepbireilon of
the wall, closer to the ink supply port 25 4 than another portion of the
wal | in phelviexivs tdi reePr6n,td she-cgiainsrabedyclroser—a°ol § Her&xitd oA -t han
the other portion of the wall , _
The smzll capacity type ink cartridge 1 employs this arrangement.
(19) In an ink cartridge according to any one of (12) to
10 (17), the axis of the ink supply port may be located at an offset
pcsition with respect to the container body in a Z-axis direction.
The large capacitytype inkcartridge 1' employs this arrangement.
{20) In an ink cartridge according to any one of (5) to
(8), an ink supply port having an axis is provided, and at least
15 one of the first and second surface parts are inclined relative
to the axis to present at least in part a tapered configuration
of the first wall. For example, in the first embodiment, the
wall of the container, where the electrodes 7a and the retaining
member 5 having the engagement protrusion 5a are disposed, extends
20 in parallel to the axis A of the ink supply port 4. However,
the invention should not be restricted thereto or thereby. By
way of non-limiting example, that wall may be inclined in part
or entirely with respect to the axis A of the ink supply port
4, so that a portion of the wall, closer to the ink supply port

25 4 than another portion of the wall in the Y-axis direction, is
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in the X-axis direction. In this case, the electrodes 7a may be disposed on
the inclined portion of the wall to be inclined wth respect to the axis A
5 (21) In an ink cartridge according to any one of (12) to (20), a slot is
preferably provided, which extends substantially parallel to the axis of
the ink supply port and located in the second side. By way of non-limting
exanple, in the first enbodinent, the slot 9 is formed in the container
body 2. 10 (22) In an ink cartridge according to any one of (1) to (11) ,
an ink supply port and a slot are provided, the slot extending in the

Y-axis dﬂ%%%%b%ncléggrb@bnﬂhéQ§@$§dxHﬂu&p 1%'BtHbEy%8£LlBHeofnkhéQHﬂLy port.
In the first enbodinent, the slot 9 is fornmed in the vicinity of the ink

supply paont +fe Ih@xs;ls%l%e%%llo% pr@ﬁel&ak)gyclaggat edel eltee%r%@%@ndast9 but
may be located in the first side. - VWHAT IS CLAIMED IS: 1. An ink

cartri dg@ecaﬁebbgbagonatﬁ@niﬁtm@ﬁeaogarh@ylh ngr a-d ned1 wad d ;patid@astedne
el ectrode di sposed on a board, the at |east one el ectrode being fixed

rel ati vewtient hesbetst twakhe @&dv an engagenent portion novable relative to
the first wall and being higher in a Y-axis direction than the at |east one
el ectsrode. 2. (An)i nk ear tinkdge raccaig@d REdorddingi mcl .arwherrad it f1€2) engagenent
portion is substantially aligned wth the at | east
(20), a slot is preferably provided, which extends substantially
parallel to the axis of the ink supply port and located in the
second side. By way of non-limiting example, in the first
embodiment, the slot 9 is formed in the container body 2.
10 (22) In an ink cartridge according to any one of (1) to
(11), an ink supplyport and a slot are provided, the slot extending
in the Y-axis direction, and being located in the vicinity of
the ink supply port. 1In the first embodiment, the slot 9 is
formed in the vicinity of the ink supply port 4. The slot 9

15 is preferably located in the second side, but may be located

in the first side.
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one electrode in the Y-axis direction. 3. An ink cartridge according to
claim1l or 2, wherein the wall has a recessed portion in which the at |east
one electrode is located. 4. An ink cartridge according to claim1 or 2,
wherein the wall has a protruded portion onto which the at |east one
electrode is |located. 5. An ink cartridge according to claim1 or 2, wherein
the wall has a first surface part on which at | east one electrode is

di sposedWHARAIS SkhHWEDP sk face part on which a pivotable | ever having the
engagenent portion is disposed. 6. An ink cartridge according to claimb5,
wherein the first surface part is flush wwth the second surface part. -32

7. An ink car&ridggnaccgrding t$ claimb5, wherein the first and second
surface parts—has 8"l elél CAF FF PN R e EFét ween. 8. An ink cartridge

according to claim5 rein the first surf.ace part is inclined relative
to the second surf%cSOE%g%ﬁ?r9$°§%IFHQJEEFtFﬁaﬁe ggé%rding to any one of

claims 1to 8, “@g&eh% %Qe qﬂa'{?ﬁ%tf&&%‘Hf%‘aa%%?xﬁ?3a3b$égéﬁ and gelength

| arger than the wi dth. i nink cartridge according to any one of clains 1

to 9, funthet Sﬂépéié%ﬂﬁﬁdé”béﬂﬂé FURRLY rROLE 1 PAVENG RO A S Qehandipg in the
an engagement portion movable relative to the first

wall and being higher in a Y-axis direction than the at least

one electrode.

2. An ink cartridge according to claim 1, wherein the
engagement portion is substantially aligned with the at least

one electrode in the Y-axis direction.

3. An ink cartridge according to claim 1 or 2, wherein
the wall has a recessed portion in which the at least one

electrode is located.

4, An ink cartridge according to claim 1 or 2, wherein
the wall has a protruded portion onto which the at least one

electrode is located.

5. An ink cartridge according to claim 1 or 2, wherein
the wall has a first surface part on which at least one
electrode is disposed, and a second surface part on which a

pivotable lever having the engagement portion is disposed.

6. An ink cartridge according to claim 5, wherein the

first surface part is flush with the second surface part.
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Y-axis direction and defining a first side and a second side opposite from
the first side in an X-axis direction. 11. An ink cartridge according to
claim 10, wherein the at |east one electrode and the engagenent portion are
|l ocated in the first side. 12. An ink cartridge according to claim 10 or

11, wherein the at |east one el ectrode and the engagenent portion are

| ocated on the axis of the ink supply port as viewed in a Y-Z plane. 13. An
ink cartridge according to claim 12, wherein a center of the at |east one
el ectrode and a center of the  -33 engagenent portion are |ocated on the
axis of the ifk supBl y"kpeRr¥tasdeg AFPLIHGhECYCEapMafe. WhATE IR Fhk
cartridge, according to claim 10 or wherei n t he, | east one el ectrode

11,
i ncl udes EpFalF afne| WIFTVHSH T T pad tentBSa 1 o%st FI0W“%nd the at | east

one rOM/agd thet engagenent portion are |located on the axis of the ink
supply poFteRe*Vf¥hed in a Y-Z plane. 15. An ink cartridge according to
claim 14, wherein a center of the at |east one row and a center of the

engagenment perti oAnai gkl €52t i at&lﬁ)r@iing @b thaimnk, swpel¥ipotie as
viewed in the Y-Z plane. 16. An i.nk cartridge according to any one of clains
10 to 15irGheferfreheant siofindd ek relpplye pe? tthe FerMeFuHtage central

positionpuith respect to the container body in a Z-axis

9. An ink cartridge according to any one of claims 1 to
8, wherein the at least one electrode has a width and a length

larger than the width.

10. An ink cartridge according to any one of claims 1

to 9, further comprising:
an ink supply port having an axis extending in the
Y-axis direction and defining a first side and a second side

opposite from the first side in an X-axis direction.

11. An ink cartridge according to claim 10, wherein the
at least one electrode and the engagement portion are located

in the first side.

12. An ink cartridge according to claim 10 or 11,
wherein the at least one electrode and the engagement portion
are located on the axis of the ink supply port as viewed in a

Y-Z plane.

13. An ink cartridge according to claim 12, wherein a

center of the at least one electrode and a center of the
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direction. 17. An ink cartridge according to any one of clains 10 to 15,
wherein the axis of the ink supply port is located at an offset position
with respect to the container body in a Z-axis direction. 18. An ink
cartridge according to any one of claim5 to 8, further conprising: an ink
supply port having an axis extending in the Y-axis direction, wherein at

| east one of the first and second surface parts are inclined relative to

t he axi sepfaghmenhkoeuipldy o tlocad4d enprhsearxiatof ebse ink ;P 1yY t aper ed
configuration of the first wall. 19. An ink cartridge according to any one
of clai nBO¥d 2fovigved Wt Hete orfpPiléPfg: a sl ot extendi ng substantially
parallel to the axis of the ink supply port and |ocated in the second side.
20. An ink cartridge according to any one of clains 1 to 9, further

i sing: i nk {; d | gt t ing in the. Y-
G Toction, and*bei Ay TRbeaRedt 1908 MESTEMS J oo ne FRKCEGBB y port. -35

wherein the at least one electrode includes plural electrodes
arrayed into at least one row, and the at least one row and the
engagement portion are located on the axis of the ink supply

port as viewed in a Y-Z plane.

15. An ink cartridge according to claim 14, wherein a
center of the at least one row and a center of the engagement
portion are located on the axis of the ink supply port as

viewed in the Y-Z plane.

16. An ink cartridge according to any one of claims 10
to 15, wherein the axis of the ink supply port is located at a
central position with respect to the container body in a Z-axis

direction.

17. An ink cartridge according to any one of claims 10
to 15, wherein the axis of the ink supply port is located at an
offset position with respect to the container body in a Z-axis

direction.

18. An ink cartridge according to any one of claim 5 to
8, further comprising:

an ink supply port having an axis extending in the Y-axis
direction, wherein at least one of the first and second surface

parts are inclined relative to the axis of the ink supply port
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to present at least in part a tapered configuration of the

first wall.

19. An ink cartridge according to any one of claims 10

to 18, further comprising:
a slot extending substantially parallel to the axis

of the ink supply port and located in the second side.

20. An ink cartridge according to any one of claims
1 to 9, further comprising:

an ink supply port; and

a slot extending in the Y-axis direction, and being

located in the vicinity of the ink supply port.
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