| 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 nounted 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 enabl es easy di sengagenent of the cartridge by
an external 10 operation. For exanple, as disclosed in JP-A-10-44451, such
a retaining nechanismis struct&NBdCBBTRAAEEA protrusion portion to be
engaged wth an ink cartridge holder is forned bn one surface of opposite
side surfaces of an ink tank, while a pawl is forned on a pivotabie 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 cartridge _holder by nmoving the other surface with
the protrusion portion asgéggﬁﬁggﬁﬁgﬁngﬁﬁLﬁﬁﬁﬁﬁiégﬁFbmever, t he retaining
mechani sm adapted to nmount the ink cartridge by rotation of the cartridge
is difficult £82bBr8ppRFedVERLARY ’ﬁﬁl%ﬁﬁagﬁe?nv\h%hc%rﬁéd%ﬁ FAK f1ow
passage via an ink, - 1 supply needl e communicating with _a recordi ng head.
That is,SBEEéMéégtﬁ@kiangﬁgpPypﬁgﬁﬁFenﬁaétéVBrEH%FQFHFnéHatef Lo a

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 opsration, and
that enables easy disengagement of the cartridge by an external
10 operaticn.

For example, as disclosed in JP-A-10-44451, such & 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 1s formed on a pivotable

15 lever on the other surface. Ina state that theprotrusion porticon
is brought into engagement with the ink cartridge holder, the
pawl is brought into engagement with the ink cartridge holder
by moving the other surface with the protrusion porticn as a
rotational fulcrum.

20 However, the retaining mechanism adépted to mount the ink
cartridge by rotaticn of the 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 iNgesty one@dld heommkncast thdgeiont @ tbeoirAaknguppky. needle. 15
Furt hernore, as disclosed in JP-A-2001-105587, there is proposed an ink

cartridge sucthdthats,ankhiznsandheechangubary pasald elepispepdetentannaedf or
storing ink has a latch nenber on a front-surface-side wall in the
| ongi t udidgrad t k6 eelnisat,i nang r epriatrlust @mmpordad oins; wi ok td thingothheineserti on
of the cartridge, 20 on opposite walls in the vicinity of the
f ront - suriace4si dlelanalelr. thHowaet nkagupmky eaktinicdgey preokeded mithagedory
means storing information concerning the ink cartridge or the like requires
reliabl esicannecttoreiv:maut exetectt odesceand thusreequonestheel tabhe
positioning. 25 SUKMARY OF THE INVENTION 2 The present invention was made
i n view die tarel ambolie~enatiedth . praflcensindnd ameohjnéc ttooft atime rphesent: baventi on
is to provide

moved parallel to the longitudinal direction of the ink supply

needle.

Further, as disclosed in JP- R-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 oppeosite surfaces of a centainer storing ink therein
so as to enable insertion of the ink cartridge ontc the ink supply
needle.

15 rurthermore, as disclosed in JP-RA-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 reqguires

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 anot her 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 comnectableni o A drecdiung GaeLen thewebecihadeprbekngsdigposed
15 on one of opposite surfaces substantially parallel with the insertion

di recti gfe©f1 dihe, GoM aimeh; and o Kelaihi-Rgnterbetn tdicspesed ,0prbheqene
surface and |ocated at a trailing end side relative to the electrode in the

i nserti ondiin@ctz kon; ahbec At aknddgacBRberi thaimaoapabke of :hei Bapgngaged or
di sengaged with the 0 recordi ng device. Yet another object of the present

inventi ofed$ld O ovh ghe cikneandhhdgesinespeetivetypstoripg khkywBlich
different kinds to be nounted to an ink jet recording device as a set, and

eachs i nedddlii: @ LONtA Nermdeslyy having ghotDKe8UPP! YhPOEkranddaecexar 25
menber sealing an opened surface of the contai ner body, wherein - 3 the
i nk suppby pestisegand nenbers which cooperate with the ink jet recording
devi ce are di sposed at the same positions with
Ancthercobjectof theinventionis toprovideaninkcartridge,
the capacity of which can be easily changed while using common
component parts.
10 St11ll 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 a2 leacing end side in an insertion
direction of the container; memcry means having an electrode
connectable to a recording device, the electrode being disposed
15 on one of opposite surfaces substantially parailel with the
insertion direction of the container; and a retazining member
disposed on the one surface and lcocated at a trailing end side
relativetotheelectrodein the insertiondirection, the retzining
member being capable of being engaged or disencaged with the
20 recording device.
Yet another object of the present invention 1s to provide
ink cartridges respectively storing ink of different kinds to
be mounted to an ink 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 Thepresentdi scl osurerel at estot hesubjectmattercontained in
Japanese patent application Nos. 2001-104526 (filed on April 3, 2001),

2001- 149315 (fil edonMay18, 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. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. A and Fig. IB are views showi ng front-side and rear-side
external appearances, respectively, of an ink cartridge of a small capacity

type accordisng Qb ify L &Moo ey 4 NG iRHLEERL k2 d DMEM keR- iFhgs. 2A

to 2D are a top view, a front view, a bottomview "and a side view,

respectivgl oo Of - dhe iddk, cartLidog; agsording 410 Elfe foskk9on3 L,St&
per spective view show ng assenbly of the ink 20 cartridge according to the

first enhodidm®nt o 5@ 4 S @ PEESPRCELN . YhEWRNOW NP rassemlsy 0k ikhe ink
cartridge according to the first enbodinent. Fig. 5 is a sectional view

show ng @ carddageidds which the ink cartridge is nounted, according to a
second enbodi nent o 25 the invention. 4 Fig. 6A and Fig. 6B are views

showsng a progassr8feAPUALING s irfler é i £at b tindged e dhea €BFF -38@ained
in Japanese patent application Nos. 2001-104526 (filed on April
3, 2001), 2001~1459315 (filedonMay 18, 2001}, 2001-149768 (filed
on May 18, 2001) and 2001-264225 (filed on Zugust 31, 2001),
which are expressly inccrporated herein by reference in their
1¢C entireties.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. lAand Fig. 1Bareviews showing front-side and rear-side
external appearances, respectively, of an ink cartridge of a
smalil capacity type according to a first embodiment ¢f the present
15 invention.
Figs. 2A to 2D are a top view, & front view, & botftom view
and a side view, respectively, of the ink certridge according
to Fig. 1.
Fig. 3 1s a perspective view showing assembly of the ink
20 cartridge according 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 view show ng,d 6 St BHCL ML &1 Afs 8N ik CAMFROELAL 10N 1 \RIvE 3 or age
chanmber. 15 Fig§ 12A and Fﬁg. 12B are af%ergpéé%ive viem/and'glfFBngéfviema
respectiy@éyin§thQggiéﬁeeggnEhg eft.-a;cactridge-identifying block. Fig. 13
is a perspective view show ng an exanpl € of a carriage structured so that a
plurality of FD&.Cﬁ&%?éQﬂ?ﬁg&@E&fﬁb$ﬁﬁﬁﬁgho@9n?ﬂa%Q%u%%h&%‘99%1H@ﬂion}4 s a
perspective view showing the carriage viewed froma different direction.
Fig. 15A,and FibgrzigBrareqenkanaedqvicews ishow:Rg tihgevi cinity of an ink
supply needle of the carriage and the vicinity of an 25 ink supply port of
the ink cartridge, arespectivebyetivd v sHEA LD D sthBC A RET SPRCti ve
views and a botfom view, respectively, showng an ink cartridge of a

| ar ge- capaeht¥ surrace of the container body forming the ink carriage.

Fig. 9A is a perspective view showing a structure of the

h

ront suriace of the container body forming the ink cartridge;

)

nd Fig. 9B is a view showing a throuagh hole formed in a groove

10 for communication.

Fig. 10 is an enlarged, sectional view showing the structure
of a chember storing negative-pressure generating means.

Fig. 11 is an enlarged, sectlional view showing the structure
cof an alr communicetion valve storage chamber.

15 Fig. 122 and Fig. 12B are a perspective view and a front
view, respectively, showing an example of a cartridge-icentifying
block.

Fig. 13 is & perspective view showing an example of a carriage
structured so that & plurality of ink cartridges can ke stored

20 in the cartridge.

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

Fig. 15Aand 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. 191Ais 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 ment ofpihe pesentrigventtolre porEh8cr 238 bScaspPehaPEChbY oK ew
showi ng yet another exanple of the nenbry device, and Fia. 21Bis a

per spect yg, Virewrshewing v sthbl.iagoihem examhe det the nergey cdevieey Fig.
22A is a front view of an ink cartridge according to yet another enbodi nent

of the prgsenfcddwentd an ARt G.erdBind0:d %fe%%lrv%@@,semrﬁh@%n\tii@w.of the
i nk cartridge. DESCRIPTI ON OF THE PREFERRED EMBODI MENT The preferred

enbodi ments of; & hey pf esentignventi gReW kb sberdeserihed el ewowihl ref erence
to the acconpanying drawings. Figs. 1A and 1B and Figs. 2A to 2D show an

ext epnal s appeas a0 cer 2bnof i Afe b fkoganbl bdgeraeser dhngckecaifhigestregbodi ment
of the present - 6 invention. Fig. 3 andFig. 4 are perspective views
show ng Bss@Mt¥pacity type.

Fig. 18 is a view showing a state in which ink cartridges
of a2 small-capacity type and a large-capaclity type are meunted
in the cartridge.

10 Fig. 1%A is a perspective view showing an example of a memory
device, and Fig. 19B is & perspective view showing another example
of the memory device.

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

15 Fig. 21A is a perspective view showing yvet ancther example
of the memory device, and Fig. 21B 1s & perspective view showing
still znother example ¢f the memory device.

Fig. 22A 1s a front view of an ink cartridge according to
vet another embodiment of the present invention, and Fig. 22B

20 1s enlarged, partial view of the ink cartridge.

DESCRIPTION QF 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. 2R to 2D show an external appearance

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



of the ink cartridge. The ink cartridge 1 is mainly constituted 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 forned
on the container body 2 in upper portions of the opposite walls which serve

as a foruardaide apdqa searnard o deckespect vel) cshan e, bokegaryri dge 1

is inserte ul I ed "out retalnlng menb 5 located closer to the ink

suppl y f oried, ; av a al lcr i Lttiep.direction
15 |ead.°ﬁ3‘ﬂéﬁd§?o?{. o (N2 mar Fon é%?émd%@hfsﬁgf‘% Ao EheFovar “énd of

the cartyy %g%n'lﬂ %Hbsr@me@%@%tr) coﬂ'ﬁg1%%r0968?bbeli°}p9%oxp9§!f@nsltlgﬁé can be
open outwardly. The other, Opposite retaining ~nenbe is formed to assi st

the hol ding Qf tm%ﬁ{tdﬂ@%ﬁ%céooa%aél%&%mrrﬁtﬁw'@@ame er S. 20
Each of these retaining nenbers 5 and has a wwdth corresponding to a

wi dtdr oftranshoaseidd enrpaek . prﬁh‘f'ﬁﬁﬂshgpay%ﬂ‘* ages fosRebhnad Heheoshdeg
surfaces of each retaining nenb serve as guide portions for

restricting theqpegidi@n Qe theapalt b dgeonidy dde: Wity dheegitonidgd
Further, a nenory neans 7 is provided under the retaining - 7 nenber 5
I 'ocat ed 1cl @sercHi® tdi@ddinEUPPl o POEd . hIMECNBSRF Fa dBaRS the container
body 2 at an offset position in the lengitudinal direction of
the container body 2). Retaining members 5 and 6 are integrally
10 formed on the container body 2 in upper portions cf the opposite
wallswhich serve as z forwardside and a rearward side respectively
when the ink cartridge 1 1s inserted or pulled out.
The reteining member 5 located closer to the ink supply
portis formedtohavearotaticonal fulcrumataninsertiondirection
15 leading end portion {(at a portion slightly higher than the lower
end cf the cartridge in this embodiment}, and an openable upper
pction that can be open outwardly. The other, cpposite retaining
member 6 is formed to assist the holding of the cartridge in
cooperation with the retaining member 5.
20 Fach of these retaining members 5 and 6 has a width
correspondingtoawidthofaninsertionportprovidedinacarriage,
50 that the side surfaces of each retaining member 5, 6 serve
as gulde portions for restricting the position of the cartridge

in the width direction.

25 Further, a memory means 7 is providecd under the retaining



7 has el ectrodes 7a on an exposed surface of a board, which are arrayed
into two upper and | ower rows, and a sem conductor nenory el enment nounted
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 formed under the other
retaining nmenber 6. Aslit 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 | englitland) 8-\ gk - sUch- 383 t9.reguls b%ltquﬁor%:".‘k £ HJrAge, [eapEi ent

the opened surface of the i1 nk supply port perpendi cularly to an ink

supply needle cat keaslsbetorg afhhe.beading, end.of £ he dik supphynpart 4
reaches the ink supply 15 needle of the carriage. On the other hand, the

carri age; 100,40 s Whi,Ch,4 heo ot khlsdg8ue £ S-duds banmoaded doh i @d drdmwi-iyh a
recordi ng head 101 disposed in the bottomof the carriage 100, and an ink

supply needi&d inHOntSUPRIY meedLs) 102 cempunicat bag rw tRgt henheeekdi ng
head 101, 20 as shown in Fig. 5. An ink cartridge-pressing nmenber (a |eaf

spring 103 the &hést epbediTent Jor shei spasethany aar €41 08 ssepaiat edanbeem t he
regi on where the ink supply needle 102 is disposed, and a positioning

protrusi ®n 404 imged Qs b@wle@@héheréﬂgiﬁyﬁgl Yempeedke 102 and the | eaf
spring 103 to extend in the 25 insertion/pull-out direction of the

cartridge. Aseliel pettodess is §ork@e anerdi spesed tanoa shde maklpt@y at the
i nk supply needl e
port 4 and in a central region of the container so that the slit
porticn 9 opens at least into the leading end c¢f the cartiridge
10 and extends in the cartridge insertion/pull-out direction. The
slit portion S has z length and & 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.

On the other hand, the carriage 100 to which the cartridge
1s 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 in Fig. 5. An ink cartridge-pressing member {a leaf
spring 103 in this embodiment) is 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



102 side, and a recess 107 is forned in the upper portion of the side wall
105 so that the recess 107 is engagedwith a protrusion 5a of the retaining
menber S. 5 By adopting the structure as described 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
agai nst 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 Ain Fig. 6A) by the |leaf spring

103 di sposedi g @lsp®ifésetn posstiEenyiknianoat kenphst @nrDvepbhe nrkeaseppl y
port 4 side downward, the posture of the cartridge is restricted to be
subst anti@ | yi pay abhel = Wt be t el def i pedoirnsear t honkpubbpeut pb2 tdicheets on (the
vertical direction in this enbodinment). When the cartridge 1 is further
pressed @gainst dle | eafso st Reek03-add hoa ifd sgesgphiacedt oprithe dsaprsur f ace
2b of the container body 2, the cartridge 1 generates a conponent of the
force tospressitberstusfacegofetbercartridge 1, where the nmenory 20 nmeans 7
is provided, against the electrodes 106 of the cartridge 100, because the

top surface Zibyfaddiel contrad nerrbodyre dss drdeibe Ao wd 0ps adwag ian angl e
O with the rear side of the cartridge 1 (that is, the retaining nenber 5
si de) befng. Kirghen .cabrushat whid eatheiebect tedessaa of ithe reony rears 7 are
brought into 25 contact with the el ectrode 106 securely, the ink cartridge
can - witketpeessedugndyipaser4 édchacther thk suppbydaesd £hd4 @2.x thm diglee
1 is pressed against the leaf spring 103, the slit portion 9
is restricted by the protrusion 104. Accordingly, even though
10 a rotational focrce is applied to the cartridge 1 (in the direction
of arrow A in Fig. 6A) by the leaf spring 103 disposed at an
offset pcsition in an attempt to move the ink supply port 4 side
downwa:d, the posture of the cartridge is restricted to be
substantially parallel with the defined insertion/pull-out
15 direction (the vertical directicn 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 a compecnent c¢f the
force to press the surface of the cartridge 1, where the memory

20 means 7 is provided, agzainst the electrodes 106 of the cartridge

100, because the top surface 2b of the container body 2 1s formed
as a slope having an angle 0 with the rear side of the cartridge

1 {(that is, the retalning 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 Fig. 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 Sa 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 Sa of the retaining nmenber 5, provision of the protrusion 5a

only on Se? &lalping; menber, . 5 of & B f@ﬂ“ S%e”ﬁega%dfoﬁan Pr‘iﬁé’rfé;; i ng

mount i ng ure of 1he |ﬁk Cartri cause aclic

|8 gene ﬁf&de Dy, 4 h @W&M@E{W@ém the sideawhere, Lhecaenepy nmeans

15 i s “not prOV|de “the user may erroneously conclude that t cartridge

has bee%f@&?ﬁ&%rpr%e&f ytﬂhof@@ fh EmS L&k Ngs MEODLL+ o Se Ak EH%:LUE”DW means

7 side i's not yet positioned i e proper position, that is, the retaining

member %Fé@cyﬁc?ima]@_@@@rﬁ '@@taMﬁ@ the, el i ckyfeeling kg)not ig%eeﬁﬁ&ed yet.

20 In a state iIn Ich the cartridge 1s nounted, because the position of
the cartyddge k d?”stoh%bb'ﬂs%é'ﬁ%%L Quts dirLetiQned $ik8SthiCledeby the

protrusion 5a of the retaining menmber 5, and the surface of the cartridge 1

wher e th@ﬂem@eo%%%w IS JUQW dedii$ Pressad Agal NSir e, of €cf rades 106
of the carriage 25 100 by an urging force (a force in the direction of arrow

Ain - & HlyebAoOthihe: SPEéN-df3setdie Loptact cRetwesR Eheccankei dge
has been mounted 1n the carriasge 100 securely.
Although the retaining member 6 may be provided with =
190 protrusion similarly to the protrusion 5a of the retaining memnber
5, provision of the protrusion 5a only on the retaining member
5 of the memory means 7 side can prevent mcunting failure of
the inkcartridge. Thislsbecause, ifaclickfeelingisgenerated

by the retazining member & of the side where the memory means

p—
n

7 is not provided, the user may erroneously conclude that the
cartridge has been mounted properly thHough the retaining member
5 of the memory means 7 side 1s not yet positioned in the proper
position, that is, the retaining member 5 stays 2t a position
where the click feeling is not generated yet.

20 In a state in which the cartridge is mounted, because the
position of the cartridge 1 in the insertion/pull-out directicn
15 restricted by the protrusion Sa of the retaining member 5,
and the surface cf the cartridge 1 where the memory means 7 15
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 regardl ess 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 S is rotated about the portion slightly
hi gher than the |lower end and acting as the rotational fulcrum
Consequently, the protrusion 5a of the 10 retaining nmenber 5 is rel eased
fromthe 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 noves

par al | elFiwi-t IPAN e itrile supplng ndetl et DX Undert thretiedih uene ecdf tander gi ng
force of the |eaf spring 103. Accordingly, the cartridge 1 can be 15
renoved i o tthe ooy lage 1000 wit Houth tavi ey sesibehdi reddbfeessopfthe |ike
act on the ink supply needle 102. Fig. 7 and Fig_ 8 show an exanple of a

fl ow pasddge tiornetknd ietdte ©ontsl nerlHodys 2 constituting the
above-nmentioned ink cartridge. The container body 2 is partitioned into
upper and 20 Qrovigre sEdtg oAby alwallle 100 s tWeHdi hg-substantraf Fydge 1

hori zontally. The | ower section contains a first ink chanber 11. The upper
sectd on Jiss definedyed i U sdihate Wl ITa0 & emerhy t coht Fhtiousl y
as its bottom A predeternmined gap_is fornmed by separating the frane 14
froma walie 1Z16f refé 1odRCars8Pebody 1 85PPe 88 Ehat St hecBapYf bPHBETanthfr
comuni cating passage 13. The - 11 frame 14 is further divided ijnto two
section§qﬂf%%ﬂﬁﬁgm’312W§P¢hat The retaining member 5 is rotated about

the poriion slightly higher than the lower end and acting as
the rcotational fulcrum. Ccnseguently, 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 plece) 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 intoc upper and

20 lower sections by awall 10 extending substantially horizontally.

The lower section conteins a first ink chamber 11. The
upper section is defined by a frame 14, with the wall 10 extending
centinucusly 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 alr 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 | 6a 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

body?2, and.{de s eces.sedpord: ¢ 0ied8  0-d $weeaked; Whkh, an aidy dinper neabl e
filmb57. Rval! 19 including comunication ports 19a and 19b is formed 15

at a | ovey ,portd on Qfurki8 SUGHd O ABSSage 118mefn i hni-8et HheR bl 8or2@okor
injecting ink into the container body 2 froman exterior is forned at a

portion OpRos t6- 4 ONe :@nd Gfe thersueki eRepagsagecr18nsWakl ecanethes hol e
21 comrunicating with the first ink chanber 11 is formed parallel with the

injection Holen@0:n20-Thendhitd, i pki chapber o1} S; partikkaned QYtW@HjS 22,
y

24 and 26 distanced from an upper surface |4a of the frame 14 b
predet ermamnedh gap-r 17t he third ink chanber 17, a fourth ink chanber 23 is
defined by walls 10, 24, 26 and 27, and a flom/ passage conmunicating with a

rear surface ofsa 2 flidferent ial 1pr essuee- valme: siQrage, ranber 133sks
defined by - 12 the wall 24 (Fig. 10).
ink chamber 11 below the second ink chamber 16, while the suction
passage 18 connects a bottom 16a of the second ink chamber 16
to a bottom 2z ¢f the container body 2. In this embodiment,
10 the suction passage 18 1s further configured such that a recessed
portion 18c (Fig. 9} is formed in a front surface of the container
body 2, andtherecessedportionl8cissealedwithaneir impermeable
film 57.
2wall 18 including communication ports 1%a and 18b is formed
15 at a lower portion of the suction passage 18. An injection hole
20 for injecting ink into the container body 2 from an exterior
1s formed at a portion oppesite to one end of the suction passage
18, while another hole 21 communicating with the first ink chamber
11 15 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 14a of the frame 14 by
a predetermined gap. In the third ink chamber 17, a fourth ink
chamber 23 1s 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



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
indicates a recess for storing the menory neans 7. As shown in Fig. 8, the
t hr ough W8 &'2dl % ddtiqred by- a wall 30 continuous to the wall 27,

comuni cates with the upper 15 end of the ink passage 28 through a_recess
29a, and fur tHer REGTAIMCETES Wad a 26 it B drdp-4Tke + 628537 3087 { FF§29) in
the front surface of the container body 2, with a recess 24a in an upper
porti on 36F BRI 45y Grdsessge ﬁhﬁft#‘f"f%éﬁmﬁe}t%é?r a-Mal¥2l 542 ogBeed fn a rear
surface of the dif erentlal ressure-valve 20 storage chanmber 33, and the
mell 2443 dwer POFt PERTOF 1PReNdi PRérehl | BRY pREsEUF mWhPVEEE%BPa@%YtChanber

i nk supg %§ port 4 are. connect to each other assage

tha |s;£B%éfi€ﬂ¥% TaPPLEeSs 385 PEPY: g? SPorhed PR %ﬁéb¥?6ﬁeg ?Eace.of
e conta ner bodi 2 2nd Uhe oLt 25 Lmer oAbl o 1 LIMST, (F18,,,10) ycover g
37 The upper portion of the ink passage 28 communicates with a front
surface side of the ink cartridge 1 through a thrcugh hole 29
serving as a filter chamber. 1In the through hole 29, a filter
10 55 (Fig. 3) made of a porous material is inserted. In Fig. 8,
reference numeral 2c indicates a recess for storing the memory
mezans 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 c¢f the ink passage 28 throuch a recess 2%a, 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 partiticoned between a wall
34 located 1n 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 bedy 2 and the air

25 impermeable £ilm 57 (Fig. 10) covering the recess 35.
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and a recess 38 are forned in the front surface of the container
The narrow groove 36 neanders so as to provide the |argest
The wi de groove 37 is disposed around 5 the narrow groove 36.

and di sposed in an area opposite to

resi st ance.
The recess 38 is rectangul ar in shape

the second ink chanber 16. A frane 39 and ribs 40 are forned in the

rectangul ar recess 38 so as to be slightly Iower in height than an open

surf ace

chanber

38, and podmunieated3 4 e o shentlan ragi ohod8 {t fzace O defd nedthynarwal |

of the second ink canber 16. The narrow 15 groove 36 comuni cates with the

body 2.
possi ble fl ow

of the rectangular recess 38. An air perneable film (not shown) 10
having an ink repellent property and air perneability is stretched

andbondedt o thesaedhane 39 @nd A, ks ndQrcso dirhatycancai & GorBUAIreatic0n 7
is defined. A through hole 41 is fornmed at the bottom of the recess

recess 3% @t 2a poist tizamrcel gsevvetl® hbenfeontssuefacersivdeettan 1thegeair

pernmeable film The ot her

42

end of the region 43 communicates with the val ve

st or age hantiere 8 cwhreagh tantckr.oufhe halde 44 0ca ecdimimiddatdasg geaovwed4d5 and

a through hole 46 (Fig-9B)

direction (in the |ower portion of the valve storage chanber 8 inthe
enbodi memtqd diasestmiin miFigreBomodiiat ta carct siedge<d dent ichgimbgrblléck 7 (as

shown in Fig. 3, Fig. 4 and Fig.

operating rod and a plurality of identifying pieces

10

15

20

25

€ so as to be slightly lower in helght than an open surface
of the rectangular recess 38. An alr permeable film {not shown)
having an ink repellent propertyand air permeability is stretched
and bonded to these frame 3% andribs 40, sothatanair communication
chamber 1s 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
grcove 36 communicztes with the recess 38 at a position closer
to the front surfiace side than the air permeable film. The other
end of the region 43 communicates with the valve storage chamber
8 through a through hole 44, z communicating groove 45 and a

through hole 46 (Fig.3Bj.

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

latter. The cartridge-identifying block 70 permits insertion

_14_

20 A window 8a is fornmed and opened in the
| eadbng Bnd odrtde gavadwve stor des chandber B iye thectar¢uwladgeln nseapd on

. 12) can be nmounted as described 25 |atter.
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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

i nt egr ald®y awhizh vtehe dlehtiagk reortddoands2ap 1 thel reyboanedyat ueybaqi sikkxed to
the container body 2 via the frame 54. The spring 50 is supported at one
end by a1priiing srecailvi ngspetricwan in2bigf theprernbtanecwatwe S2rraadeat 15
the other end by a spring receiving portion 53a of a lid nmenber 53, which
is fittadhd @ft ehopaniagd oig t hevstoriagey chanber 33. Reference nuneral s 56
and 57 represent air inperneable filnms bonded onto the front surface side
and the openéd sut dcez sede icak ltheswwohtalinera bodyc2urdhe &g vinper hgabl e
film56 is bonded 20 to the wall 10, the frame 14 and the walls 15, 22, 24,
26, 27, BDthadid2f{Fgsial-ands8)rbywel de rgarr adrwe chekberThe. aiy spopepneabl e
film57 is bonded so that the narrow groove 36 forned in the front surface
of the cohtaicher rpodyr2nandathe Sdidferentiad- pnessare-val ve storage chanber
33 are covered with 25 the air inperneable film57. - 15 In this

st r uct urd £ jatlervihi ch-hess pasesedat he otighr &k passhay 33. The membrane

valve 52 is formed of an elastically deformable material, such
aselastomer, and has a through hole 51 at its center. The membrane
10 valve 52 includes an annular thick portion 52a circumferentially
provided, and a frame 54 formed integrally with the thick portion
52a. The membrane value 52 is fixed to the container boedy 2
via the frame 54. The spring 5C is supported at one end by a

spring receiving pertion 52b of the membrans valve 52, and at

—
(8]

the other end by a spring receiving portion 53a of a 1id 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 alr impermeable film 56 is bonded
20 to the wall 10, the frame 14 and the walls 15, 22, 24, 26, 27,
30and 42 (Figs. 7and8) byweldingor the like. Thezair impermezable
film 57 is bonded soc that the narrow groove 36 formed in the
front surfzce of the container body 2 and the
differential-pressure-valve storage chamber 33 are covered with

25 the air impermeable film 57.
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ports 34a is bl ocked by the nenbrane valve 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 this, eperatienctupk, i sndivschar aed bosthe dmkoseppny: ppakingwhile a
constant negative pressure is maintained. Fig. 11 is a sectional view

showi ng @ st ucdurie ofi ohe vakvenhe Lbesh paagerganbes2 8 fprzrcanpuaiseatbon with
the air. A through hole 60 is bored in the wall defining the valve storage

chanber & twA pressipglvepber 61i § oraed-of an @l astdtc omt ehicahemdueheas
rubber, is novably inserted into the through hole 60 in a state that the
ci rcunf erenee of tdee presst ngf neabervelve Sssupponbedq20nby theuegnhai ner

body 2. A valve body 65 is provided at the |eading end of the pressing
menber 6doifde tiier hasgrtinan -di rectthen, thsatihat stshe vatryegbathe Ghrbsgh
supported by an el astic nenber 62, such as a |leaf spring, having a | ower
end fixethbby M pirel fusven tob68hanthia centey mport i Ovireste dlled bysaage
protrusion 64. The valve 25 body 65 is constantly urged toward the through
hol e 60.fdfmedhey can¢ rielgessdenti fyi ngbl ock 70 showmn in Fig. 12 is | ocated
When an ink pressure at the ink supply port 4 1s increased
to a predetermined value, the membrane valve 52 1s brought into
10 resilient contact with the valve seat 34b by the urging force
of the spring 50. As a result, the ink flow is interrupted.
By repeating this operation, ink is discharged to the ink supply
port, while a constant negative pressure 1is maintained.
Fig. 11 is a secticnal view showing a structure of the valve
15 storage camber 8 for communication with the air. A through hcle
60 is bored in the wall defining the valve storage chambexr 8.
A pressing member 61 formed of zn elastic material, such as
rubber, is movably inserted into the through hole 60 in a state
that the circumference of the pressing member 61 1s supported
20 by the container body 2. A valve body 65 is prcvided at the
leading end of the pressing member 61 in the insertion direction,
sc that the valve body €5 is5 supported by an elastic member 62,
such as a leaf spring, having a lower end fixed by a proitrusion

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

25 Dbody 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. 9) by neans 5 of pawls 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 trailingrigndaet rt Rgel-nsRNLiGY i ndi B BE&EE 90 shiburhes erBodioneat hcheka
pressing the pressing nenber 61. Depths of these grooves 71, 72 and 73 are

set so tfiad {hecathese; groovescifd, #2rapde73rCan=r geekvenpespepbiver .
identifying 15 pieces. The arm 74 is pivotable about a fulcrum 74a so as to

be |ocated fuid her dawayd Meranide hasy aipuhld 70uts sheetithe deeadingzsend
portion of the arm74 in the insertion direction in this enbodinent) that

pr ot r udesh ot iiuelikeidnte anrénsesti®mPabh obhrr20qan opegatIngy ed=283 (Fig.
14). Further, protruding portions 7la, 72a and 73a are fornmed 1in the
respective gooyesid land27apd 7hstkase tos fasendhesuppes penesditidentifying
pi eces 110, ill and 112 of the carriage 110 respectively. 25 In the
struct urgrasvaescthbed aboveeswhil e72henpo3idt tanthi7embbdthenanm d4di s
fixed, the positions of the protruding portions
an arm 74. Each of these grcocoves 71, 72 and 73 extends parallel
te the cartridge insertion direction and has a predetermined
width in the widthwise direction of the cariridge. In this
10 embodiment, the arm 74 is provided in the groove 72 on the ink
cartridge inserticon side (the trailing end of the insertion
direction in the embodiment) for pressing the pressing member
61. Depths of these grooves 71, 72 and 73 are set so that the
these grooves 71, 72 and 73 can recelve respective identifying
i5 pieces.

The zrm 74 1s pivotable about a fulcrum 74a so as to be
located further inwardly, ancd has a pull-cut side (the leading
end portion c¢f the arm 74 in the insertion directicn 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 cf identifying pieces 110, 111 and 112 of the carriage 110

respectively.

25 In the structure as described above, while the positicn
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7la, 72a and 73a for engagenent and the positions of the upper ends of the
correspondi ng identifying pieces 110, 111 and 112 are set in accordance
with the kind of ink contained in the cartridge. 5 Accordingly, it is
possible to prevent the cartridge frombeing nounted erroneously. If the
positions of the protruding portions 7l1la, 72a and 73a for engagenent can be
changed not only in the insert ion direct ion of the cartridge but also in
the width direct ion of the cartridge, it is made possible to adopt a

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

and 73a o £ QF-CAGAGEIBI £ AGEOr dhBgbYs it 1ohS cpio_%sﬂeb?%oﬁ:?uidqgl@tﬁ)&?{t@oﬁy ge
nunber of kinds of ink wi thout increasing the identifying region formng

area. Fig.s 132andfd 93:14cshewsancpebedinent hef pascarhhageri AnelipMhich the
i nk cartrldges are mounted. Thé Carriage is structured so that a plurality

of ink cafdd ifggasd ang hlack d ik cagdi dogin@ngithegercol or1i nkngartyi dges
in this enbodi nent) may be nounted in the carriage. That is, a first

nmount i Ng: feegd ©0n 3200 rlineh i st rsonewhat o 1200k apger ihhan others-tpivgdth, is
di sposed on one side; second, third and fourth nounting regions 121, 122

and 423, ashicelyialg v equal s ighadidilne to pashenthee @ne defdanedobybsihs 124
through 126 and ribs 127 through 129, provided at opposite sides of the
carri agezosa @as=tochecadjacent r toet hes f £ f sts REUDL & ARG T@YIDML20r £ 26n AS

described with reference to Fig. 5, each cartridge nmounting -la region has
t he i nk Bupplw need €302 ccornuabeakinng cent bet BRanged not only in the
insertiondirectionofthecartridgebutalsointhewidthdirection
of the cartridge, it is made possible to adopt 2 three-dimensicnal
10 layout structure for the protruding porticns 7la, 72a and 73a
for engagement. Accordingly, 1t is possible to identify z large
number of kinds of ink without increasing the identifying region
forming area.
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 coleor ink cartridges in this embediment) may be mounted
1n the carriage.
That 1s, a first mounting region 120, which is somewhat
20 larger than cthers in width, 1is disposed on one side; second,
third and fourth mounting regions 121, 122 and 123, which are
egqual in wldth to each other, are defined by ribs 124 through
12¢ and ribs 127 through 129, provided at opposite sides of the
carriage, so as to be adjacent to the first mounting region 120.

25 Asdescribedwithreference toFig. 5, eachcartridge mounting
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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 forned to be engaged wth the Protrusion 5a_of the retaining nmenber
5. In aBAGIA thes dfha Rey ety MoTeedl p etBdscaDranisat dpedits Becengaged
with a protrusion Sb of the retaining menber 5 (Figs. 1 and 2) protruding
15 fromiE&de PortGssh 161 -t ke er BEEISFIAG Mefber (Shesilpplfacy,ird@s 1SHowmA i n
Figs. 5 and 14, a region of the .carriage with which the retaining nenber 6
i s cont dctied, e FGiaTed W Bh T8 I ECe $EPEIT st [gerdEng eSiide PpEFLEoRESof the
retaining menber 6, and a_recess 109a engaged with a protrusion 6b of the
20 ret aifth§URBAMISICE (FiL <. 11 AP e Pr GOFUHI AP I OmMA IHBEBSFEFOR™ of t he
retajning menber 6. In the enmbodi nent, the paositioning Erotrusion ég4 i's
struet urgtf BEOVREES RET RV NEnl £F §.5H5A Y 4 VS| &l pott 1B SR Y BREEREI ng
parallel _with the front surface of the cartridge is 25 forned so.as to
ensure th¥ positicilihg T etiasidTty and thecstreRgPRLL-08e do6f CheOFhin and
Iong|mw¥J%%ion 104. Cbrr%%gqnqgng,to t he

er, a IeCcess Tormed to guide the side porticns of
the ink cartridge in the retaining member 5 side.
Further, the electrodes 106 are disposed on a side wall
10 105 close tc the ink supply needle 102. In the upper portion
cf the side wall 105, the recess 107 is formed to be engaged
with the protrusion 5a of the retaining member 5. In a vicinity
cf the recess 107, a recess 107a is formed to be engaged with
aprotrusion Sbof the retainingmember 5 (Figs. 1 and 2) protruding

i5

Hh

rom a =zide portion of the retaining member 5.
Similarly, as shown in Figs. 5 and 14, a region of the
carriage withwhich the retaining member 6 is contacted, is formed
with a recess 102 for guiding side porticons of the retaining
member 6, and a recess 108a engaged with z protrusion €b of the
20 retaining member 6 (Figs. 1 and 2) protruding from a side portion
cf the retaining member 6.
In the embodiment, the positioning protrusion 104 is
structured so that, as shown in Fig. 15A, a side portion 104a
extending parallel with the front surface of the cartridge 1is

25 formed so as toensure 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 forned with a recess 5 9a opposi ng the side
portion 104a, the recess 9a being open to the front surface side of the ink
cartridge. R bs 102a brought into engagenment with ribs 9a, each of which is
formed into a U-shape in section and between which the ink supply port 4 of
the ink cartridge is sandwi ched, are fornmed 10 around the ink supply needle
102. By these ribs, it is possible to maintain the cartridge in a state
that theginkysupphy ngedhenl02,b$ -i,a36kt edai nte theshnkqsHRPLY PAEt 4. The
ink cartridge of a large capacity type mounted to the firSt mounting region
120 | ar ggokhoWhdt hohas, basd cal hy gt hes samen 18 Sty UCRIr enass t haty of: sthe
above-ment i oned enbodi ment (the ink cartridge of" a small capacity type shown
in Figs. o, @Rd2)nk agr-shawR i Nsk-gs+utBh 0 tHEE s A1canrtai REl-HAdy e 1S
configured to have an opened surface having the sane shape as that of the
cont ai nernhedyi2n Quteoni yna depthy Witheneekdrsisetot@ehen] af ger-2Q dhan
that of the container body 2. Accordingly, by only altering the depth W of

the gont aknerpbedyg2ine $idé SodPSsbbl 040, it1ed easesd he: vk quaiddd e d o be

contained in the container body 2'. Incidentally, in Figs. 16A and 16B, the
nmenbers that rhave therzsameitieneti @ncasnichesershewe.in Fig. 1 and Fig. 2 are
referenced 25 correspondingly but marked with a prine. - 20 Layout centers

of an ink suppkyspontz4brandhendry BB3aBgement with ribs 4a, each of
which is formed intc a U-shape in section and between which the
ink supply port 4 of the ink cartridge 1s sandwiched, are formed
10 around the ink supply needle 102. By these ribs, 1t is 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 zs that of the zbove-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’ 1s coniiqured
to have an opened surface having the same shape as that cf the
container body 2, but only a depth W Therecf i1s set to be larger
20 than that of the container body 2. Accordingly, by only altering
the depth W of the container body 27, 1t 1s possible to incresse
the ink gquantity to be contained in the container body 2.
Incidentally, in Figs. 16A and 16E, the members that have the
same functicn 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 WL 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 W of the |ayout center of
the ink supply port 4 fromthe surface of the container body 10 2 in the
smal | capacity ink cartridge I. Simlarly, the distance W of the |ayout

center of the glegtrodes-7a ofrom the supbacepcpt thezsanhahner, Redws2' in
the large capacity ink cartridge 1' is set ' to be equal to the distance W
of the layoul. centier=rof, the aleidodes Za theméhersuid ace of the seent ai ner
body 2 15 in the small capacity ink cartridge 1. In addition, a
cartridgesiglentbfytog btogkeofOsetsrApHBbedokntibe @Onkabnernbodyiridceat the
surface side. Accordingly, the cartridge-identifying block 70" is disposed
in a posihtitgn thetsamerasc&e ot herscakt rixges.: cket,ab ni Nige RIRERSn9=rand 6
are di sposed at an offset position 20 toward the surface of the container
bodys2' 48 thersamecpanfeherasztheifgkssuppiat post #ie SOi&SakOeswreby apply
a pressing force onto the ink supply port 4' when the cartridge is nounted.
In addi theniaasushesnten FEgrhdb6Ankasuwbgth Y8rof st hérpat ahai Bgrfarker 61,
to be located closer to a user when the user nounts or renoves 25 the ink
cartridgeflthéoctheacacringey s pretreabkygkargeecthanink 2irtaivicdt h PJ3
of the retaining nenber 5 in view of operationability.

1" 1s set to be egual to the distance Wl of the layout center

cf the ink supply port 4 from the surface of the container body
10 2 in the small capacicy ink cartridge 1. Similarly, the distance
Wl of the layout center of the electrodes 7a' from the surface
of the container body 2' in the large capacity ink cartridge
1" is set to be eqgual to the distance Wl of the layout center

the electrodes 7a from the surface c¢f the contaziner body 2

Fh

o}
15 in the small capacity ink cartridge 1. In addition, a

cartridge-identifying block 70’ is mounted in the container body

2" at the surface side. Accordingly, the cartridge-identifying

block 70’ isdisposedinapositionthe same as theother cartridges.

Retainingmerbers 5’ and 6" aredisposed at anoffset position

20 toward the surface of the container bedy 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 is mounted. 1In

addition, as shown in Fig. 16A, a width W2 of the retaining member

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

25 the ink cartridge 1' to the carriage, is preferably larger than



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, 14.6f,a Jatge capaci iy, dype as: desgt Lhed: above .are munted in the

cartrldge 166 'hé above- desc di ment, des ription en

made abouty1he casa,d n,which; A di fiﬁggﬂ@'m%emwd Ve $nilged as

negati ve pressur’e generating neans Wever, 1t 16 apparent that the same

ef fect cap.be. af 5on0bt ai ped by s Egegerp%ﬁgus amBLer kakosueh 33 Aqspange

|npregnated W t s to tain t negati ve pressure by neans of

the capiltary %fPéEQ%nEQ?O%eﬁBErp@“e% ﬁh§9h Betﬂ%cabgv%oQ%% HgRed s ¢

enbodi nment , e configuration is made so hat a plurality of i"nk cartridges
are gDungeg LA a carriage. Alternatively, conflguratlon may be nmade such
that  a plurality of carriages are provided, and one or nore cartridge (S)

25 is mounted 0 £ach of, the phumal .CRLLLAEeS.rr:3R 145 deseided :aheve,

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 2ZCf and 21°
10 (Fig. 17A) and seals the ink injection hcoles 20’ and 21'.
Fig. 18 shows a state in which the ink cartridges 1 of a
small capaclty type and the ink cartridge 1’ of a large capacity
tyvpe s described above are mounted in the cartridge 100.
In the above-described embodiment, description has been
15 made about the cese in which a differential-pressure valve 1s
used as negative pressure generating means. However, it 15
apparent that the same effect can be alsc obtained by using a
peorous material such as a sponge ilmprecnated with ink so as to
maintain the negative pressure by means of the capillary force
20 ci the pores.
Also, in the above-described embodiment, the configuration
is macde 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.



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 |least, 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 being hekxedirehatb¥eet 0ztherwahly candcap rergagenenterRardi on
novabl e relative to the wall and being higher in a Y-axis direction than

the at |eastisopeselpeeroedeprd5iBy way:af pektkifykl RG@xampldtasshown in
Fig. 2c, a novable engagenent protrusion Sa is higher in a Y-axis direction
than thenekeectpodesco7an Lnkt Buspeybadieaent asfowhaikn cBing be2Adunm 2@, irt he
novabl e engagenent portion is in the formof the protrusion 5a which is
forned oa phectetappsngiormber which thenbormaotca 20tpi vewable deever and
which is to be engaged with the recess 107 of the carriage 100, but the
presént pagebtkanishoiwd darairikiye rest biectaduiber ety o6, t heriebyhoBy biay of
non-limting exanple, the engagenent portion could be fornmed as a recess in
t he retacaimgviaier ibk tarthisgeasehe admiding edgagementzpdsd icas iilry t he
carriage 25 100 is preferably formed as a protrusion fit into the recess. -
23 Furtheenpgthewken@agesent: pomtncancoogbdche gerést.ly formed
Asdescribed above, the present invention provides, at least,
the following arrangements:
10 {1} Bn ink cartridge comprising: a container body having
a first wall; at least one electrode connected to a memory device,
the at least one electrcde being fixed relative to the wall:
and an engagement portion movable relative to the wall and being
higher in & Y-axis direction than the at least one electrode.
15 Byway oinot-limiting example, as shown in Fig. 2c, amovable
engagement protrusion 5a is higher in & Y-axis direction than
the electrodes 7a. In this embodiment shown in Fig. 2A te 2C,
the movable engagement portion is in the form of the protrusion
5z which is formed on the retaining 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 nct be
restricted theretec or thereby. By way of non-limiting example,
the engagement portion could be formed as 2 recess in the retaining

member 5. Inthiscase, amatingengagementportioninthe carriage

25 100 is preferably formed as a protrusion fit intoc 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 springbi asedmenber, when engagedwith the recess 107, provides 10 a
predeterm ned retaining force to hold the ink cartridge 1 in the carriage

100. During the-diiser tian SiqLeomyat Of-theninkyigaptridgeciifronvkbe
carriage 100, the rounded distal end can be retracted toward the interior

of the cantakngk)bady +2.a98h08k netheobiasi Recf ore6 10f e i$RKINGhBEY
di sengagenent fromthe recess 15 107 because of the rounded shape of the

di stal end. rbur thempias shown ddt ik §8:0122A @ahd 2B rha Hrldsh ofb 13le may be
formed on a relatively rigid portion of the container body 2 so that the

protrusie 13k epn bentiited dad A he Eeeessas ke ehgbherearr hbageidf0 using
the elasticity of, at |east, portions 20 of the carriage 100 defining the

recess 10ibrelBat fegabl§i NG sdhienastded h¥nbE rthey postd ersinefed Reseanri age
100 defining the recess 107, the ink cartridge 1 having the protrusion 131

can be dmsetdedd nbpvideed:- Ontve andi I eppvedef ront theeeappiiage. 100, (2) In
an ink cartridge constructed according to (1), the 25 engagenent portion is
subst antimald yoad ¢ gnate wdindde atsteasénd-i4proneuebectrogdeths WhelY-axi s
direction. By way of non-limting
of the container body 2 by the biasing force of a spring sc that
the springhbiasedmember, whenengagedwith the recess 107, provides
10 a predetermined retaining force to hold the ink cartridge 1 in
the carriage 100. During the insertion or removal of tThe ink
cartridge 1 from the carriage 100, the rounded distzl 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 1087 because of the rounded shape of the distal end.
Further, as shown in Figs. 22A and 22B, a protrusicn 131
may be formed on a relatively rigid portion of the contziner
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 pcrtions 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 1s substantially aligned with the at least
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exanple, as shown in Fig. 2C, the engagenent protrusion Sa 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 | 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 osubstyatehavingna fi-rst sexposed iswrfage QayWoEchotheigl echgodes
7a are di sposed and a second, hidden surface on which main circuit
conponent;& gf1 &, hes Meimwh deviceg 7, 2@) echs i Gald YekONnest @8- 19145 btheis
el ectrodes 7a are nmounted. Accordingly, the electrodes 7a are located in
the recessiathqordiion 2a drneaddidéonizthe twé ny-Lifgukirconpenentshiof the
menory device 7 may be di sposed at a location other than the recess 2a
usi ng a FRGnFoferexamlkaAs, showrivufd0so 19Ai 2B 1AEADPRY28€VHECWERT
i ncludes a substrate 20 107s, el ectrodes 107a formed on the substrate 107s,
a flexi bire: qiddtrediesi Teubt 40€finn ddrecfodda of aad kexi blecsheees and main
circuit conponents (in the formof a chip) 107mthat are electrically
connect etff tithd hes et iecia ades. 107a via the FPC 107f and that are nmounted on a
hi dden surface of the FPC 107f. The nenory device 25 107 can be nounted onto
the ink cartriige In suthithatatheidubstoat eruct @b acoctddnagtohel el ect r odes
107a is mounted on a wall of the ink

{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 wall of the contziner body 2 has
a recess Za for storing a substrate (the memory device 7), the
substrate having & 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

J=3
wn

the electrodes 7a are mounted. Accordingly, the electrodes 7a
are lccated in the recessed portion Za. In addition, the main
circult components of the memory device 7 may be dispcsed at

2 locaticn other than the recess 2z using a FPC. For example,
as shown in Figs. 192, 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 (inthe formofachip) 107mthat areelectrically
connected to the electrcodes 107a via the FPC 107f and that are
mounted on a hidden surface cof 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 wall other than the wall nounting the substrate 107s
and the el ectrodes 107a thereon. Further, 5 the substrate can be di spensed
with using the FPC. For example, 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 r udechpordion ey deccfosted on7i heswabbnofdt be eontainer 2henipkace of
the recess 2a so that the electrodes 7a can be |ocated on the protruded
porti on.cdorr ekaedpl endasshawn b rikiogi 2@ on@opreojtectliond pdr thenmabo2d may be
formed on the container body 2, which has a distal end surface extending
par al | elddwi dde dilrnsser hbontddreacthonhet walheokhkrcardrr itdgesalll fheneliegt r odes
7a may be disposed on this distal end surface of the projecting portion 2d.
(5) I'n arhe nkulear tai«gel tonstd uchede becordiag 1071 herec20 FRythehe wal |
may have a first surface part on which at |east one electrode is disposed,
and a setoncdubatiade pantberniwpalsed wpithotiabhe tieverPhavitg themphgagenent
portion is disposed. Bywayof not-limting exanple, in the case of the first
enbodi ment ,shavre ifr rFatg .sdrdfBacé hparmeniog vdékivaed BY 7t henr beessngarovftede wal |,
25 and the second surface part is defined by the surface of the - 26 wall

| ocat ed vabdvat hes itscdds 2abstrate 107s. That 1s, 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
22 50 that the electrcdes 7a can be located on the protruded
porticn. For example, as shown in Fig. 20, a projecting porticn
15 2d may be formed on the container body 2, which has a distal
end surface extending parallel to thé insertion direction of
the ink cartridge 1. The electrodes 7a may be disposed on this
distal end surface of the projecting portion 2d.
(8) 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 & second surface part on which
a2 pivotable lever having the engagement portion is disposed.
Bywavofnot-limitingexample, inthe caseof the first embodiment,
the first surface part i1s defined by the recess 2z of the wall,

25 and the second surface part is defined by the suriace 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 other conplete
y to provide a planar surface (7) In an ink cartridge constructed accordi ng
to (5), the first and second surface parts has a | evel

di fferencet herebetween. 10 A small |evel difference between the first and
second surface parts is provided in the first enbodinent. This small [|evel

di ff er enge xmay-a dmdedwar gete {&edh an. ink cartridge constructed according
to (5) , the first surface part may be inclined relative to the second

surface 15 pagt. dmahhenki¢stt enbdi dmdcrideed iacsiorsunfpee panrt tise
parallel to the second surface part, but may be inclined relative to the

second surfsace pafdce Byawwayi 0f F nosh hiNiH i 1ige exar®, st Brc@0pashowsran i nk
cartridge having the first surface part inclined relative to the second
surface tpar £irg0 d@)odimeit | nkecai t £t dge fconspauctied sageahdicnget s say one
of (1) to (8), the main circuit conponents of the nenory device are
di spposedram the fecshdvabt faBy peyt obunonkésal 1img: exa@npkeondi suthecdir st
enbodi nent, the nmain conponents of the nenory device are stored in the
recess 2edfs mhe walilwafh whéhceataicmrebodyplebe2y-t@pProvide a planar
surface.
(7) In an ink cartridge constructed according to (5), the
first andseccndsurfacepartshasalevel difference therebetween.

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

{8) 1In an ink cartridge constructed according to {(5), the
first surface part may be inclined relative to the second surface

15 part. JITn the first embodiment, the first surface part is parallel
to the second surface part, but may be inclined relative fo 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 {8) 1In an ink cartridge constructed zccording to any one
of (1) to (8), the main circuit ccmponents of the memory device
are disposed on the first wall. By way of non-limiting example,
in the first embodiment, the main compcnents of the memory device

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

25 2.



(10) In an ink cartridge according to any one of (1) to (8), the main
circuit conponents of the nenory device nay be disposed on a second wall
other than the first wall. By way of non-limting exanple, the main circuit
conponents of the menory 5 device 7 could be disposed on a side wall of the
container body 2 using a FPC (11) In an ink cartridge according to any one
of (1) to (10), the at |east one el ectrode may have a wwdth and a | ength

| arger 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 wdth Wof the

el ectrode 7a (iimt he Zraxirs didacti ddraddidd o a8 showrin Figs. 21A
and 21B, each of the electrodes 107a having the larger length and snmaller

wi dth may)be cher med ni RLQ AN OVRInp e g whapeenddy (d2)idH 28y i HK
cartridge according to any one of'(l) to (11), an ink supply port is

provi ded. sbhe clankns WPRIE PRI twdiavidithe@n @i scrdefinddg R f1rste\sivde, and a
second side opposite from the first side in an X-axis direction. For

exanpl egpsinbi-heidif shg earhedicTente rzhe ¢ DKoot W@ ehthas: tthe hako suppl y
port 4 having 20 an axis A, and the axis defines a first side B and a second

side Cceppesl technombbedfssstesigie B middhwzespect the thetaxhsrfoddy an
X-axis direction. (13) In an ink cartridge according to (12), the at |east
one el ect nedecand FHite engagenent portion are located in the first 25 side.
For exanple, in the first enbodinent, the electrodes 7a - 28
(11) In an ink cartridge according to any one of (1) to
{10), the at lezst one electrode may have a width and a length
larger than the width. For example, &s shown in Fig. 2C, a length
10 L cf the electrode 7 in the Y-axis direction 1s larger than a
widtn W of the electrode 7a in the Z-~axis direction. In addition,
as shown in Figs. Z1A and 21B, each of the electrodes 107z 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 axis 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 axils 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 tc (12), the at least

one electrode and the engagement porfion are located in the first

25 side. For example, in the first embodiment, the electrcdes 7a
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and the engagenent portion 5a are located in the first side B. (14) In an
ink cartridge according to (12) or (13), the at | east one electrode and the
engagenent portion are |located on the axis of the ink supply port as viewed
inaY-Zplane. 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

al so 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 electrode and a center of

t he engagenent portion 10 are preferably |located on the axis of the ink

supply paid @s demedndhi ke réidplanerBy omay of inonnl mitisrgsexanple, in
the first enbodinent, a center of the central electrode 7a in the upper row

and a center ofst he, engagenent r por dyonz6acakenboeat edz ) onrt hesaxi shd as
shown in Fig. 2C. 15 (16) In an ink cartridge according to (12) or (13), the

at | eastzone:£lediode dryrddel digle pharahgebeethodgsranvayede iptatat | east
one row, and the at |east one row and the engagenent portion are preferably

|l ocated on the axis of dhe imk supply ppottaasvyveewedihnzayYzZppkase. By way
of non-limting exanple, 20 in the first enbodi ment, two upper and | ower
rowss of Ehe«2} ect nages] iat ae doihpl ocatedennrthecaxtsrAdas7shawnthe Fig.
2C. (17) In an ink cartridge according to (16), a center of the at |east
one row ancka aentier lofcatrel emgagpement spdrt cad ahe eprebemabkypbecabad on
the axis of the ink supply port as viewed 25 in the Y-Z plane. By way of
non-1i m %4 ngs exespllpcated henfilhstaxis28, as shown in Fig. 2C.
(13} In an ink cartridge according to(l4), a center of the
at least one electrode and a center of the engagement portion
10 are preferably located on the axis oif the ink supply port as
viewed 1in the Y-Z plane. By way of non-limiting example, in
the first embodiment, a center of the central electrode 7z in
the upper row and a center of the engagement portion Sa are lcocated
on the axis A as shown in Fig. 2C.
15 (16) In en ink cartridge accerding to (12) or (13), the
2t least one elecirode may include plural electrodes arrayed
intc at least one row, and the at least one rcw 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 cne row and a center c¢f the engagement portion are

preferably lcoccated 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



enbodi nent, a center of each of the two upper and lower rows is |ocated on
the axis A as shown in Fig. 2C since the electrodes 7a in each of upper and
| ower rows are symetrically arranged wth respect to the axis A as shown
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 located at a central position with
respect to the container body in a Z-axis direction. The small capacity
type ink cartridgel 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 |Qgehaft an ddselr poséddon ik respeetsip Lhe copkai pssbody in
a Z-axis direction. The large capacity type ink cartridge 1' enploys this

arrangenent o-:2Q5 &R @k ik Lcartsidgepgeordingpd o ame ene 8fLB)otes (8),
an ink supply port having an axis is provided, and at |east 15 one of the
first and secandswf age-dardsqar@udncldned Fel afiwert oct hey axi-sah0-8r esent
at least in part a tapered configuration of the first wall. For exanple, in
the firstierbadigent ,td hene Wtk s of ddesicam aimer; gwhere the el ectrodes 7a
and the retaining nenber 5 having the engagenent protrusion 5a are
di sppsed, extends 20 4 par atd et r i @gd he-@xd $idy of o they i dke seppliy2pott 4.
However, the invention should not be restricted thereto or thereby. By way
of non-1 {1t ngeexanmplef tHhat nwakbpophy doe-ti peli pedldmapastat arcentkeely with
respect to the axis A of the ink supply port 4, so that a portion of the
wal |, clpsertion whehimnkssapply pioE ttodb a4 nklaro @apatrherz fporits @bretttha.wall in
the Y-axis direction, is - 30

The small capacity type ink cartridge 1 employs this arrangement.

(1%} In an ink cartridge according to any one of (12) to
10 {17), the axis of the ink supply port may ke located at an oiiset

jsle)

€]

ition with respect to the contalner body in a Z-axis direction.
The large capacitytype inkcartridge l' employs this arrangement.
(20) In an ink cartridge acccerding Lo any one of (5) to
(8), an ink supply port having an axis is provided, and at least
15 one ¢f 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 Shaving the engagement protrusion 5z are disposed, extends
20 in parallel to the axis & of the ink supply port 4. However,
the invention should not be restricted theretoc or thereby. By
way of non-limiting example, that wall may be inclined in part
or entirely wilth respect to the axis A of the ink supply port
4, so that a porticn of the wall, closer to the ink supply port

25 4 than ancother portion of the wall in the Y-axis direction, is
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| ocated closer to the axis A than the other portion of the wall in the
X-axis direction. In this case, the electrodes 7a may be disposed on the
inclined portion of the wall to be inclined with 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 enbodinment, the slot 9 is forned in the container
body 2. 10 (22) In an ink cartridge according to any one of (1) to (11) ,

an i nk supply.part, @ S -&46 Br PNLHedn. the, st gl extandingnd Rathe

Y-axis direction, and being located in the vicinity of the ink supply port.

In the fiﬁS&h@n@DQ;Lﬂ?n&zr&B@iéhot B igh: daramd indheyvicinily of fbe ink
supply port 4. The slot 9 15 is preferably located in the second side, but

may be local edoddythe fild Sinsl G a por b WIAT the CGALMER ba: 1L 1AR ddk

cartridge for detachably nmounting to a nounting region of a recording
devi ce prowhdedsyith 89 cBBRgagesent portion and at |east one el ectrode, the

ink cartridge conprising: a container body having a first wall; at |east

one gl ectrode;$ixedrrghathveckorthggti estorwahly; tandny 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
secend side. By way of non-limiting example, in the first
embodiment, the slot 2 1s formed in the container body 2.

10 {22) In &n 1ink cartridge according to any one of (1) to
(11), anink 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. In the first embodiment, the slot 9 is
formed in the vicinity of the ink supply port 4. The slot 9

15 is preierably lcocated in the second side, but may be located

in the first side.

1—



a |l ever having an engagenent portion, novable relative to the first wall
and di sposed at the position higher in a Y-axis direction than the at |east
one electrode, wherein: the engagenent portion is engageable with the
engagenent portion of the nmounting region, the Y-axis direction is an
insertion direction of the ink cartridge to the nounting region, the at

| east oneWEREcTFofeAL¥ERdApt:ed to contact the at |east one el ectrode of the
nounting regi on when the engagenent portion of the ink cartridge is engaged
with the engagenent portion of the nmounting region, the first wall has a
first surface part ig@f i red-thyi e r eSS dérdhab  hematint eagt ene al ectrode
is located and a second surface part on which the |ever is disposed, and
the first mountass pwdicen Plush WechRrdhadsedfidre sprpyedegar¥iti. ann ink
cartridge rdi to aim 1, wherehn e ng ortj I
substanti & é%ggﬁ]faglgecp%g‘lﬁoxphghgt 5{ egsefatsgneopg e%??’gggtold%’t hée}?% éL?(llks

di recti oncaZtrAdgenkoagtticigge according to claim1 or 2, wherein the at
| east one el ectrode has a wwdth and a length I|arger than the width. - 32
4. An ink cartﬁiGaétéé@SFdPﬁﬁYt@aaﬁﬁgbﬁefgﬁs6lﬁ i1 to 3, further

conpri sing: at least one electrode fixed relative to the first

wall; and

a lever having an engagement portion, movable
relative to the first wall and disposed at the position
higher 1in a Y-axis direction than the at Ileast one
electrode, wherein:

the engagement portion 1is engageable with the
engagement portion of the mounting region,

the Y-axis direction 1is an insertion direction of
the ink cartridge to the mounting region,

the at least one electrode is adapted to contact the
at least one electrode of the mounting region when the
engagement pecrtion of the ink cartridge is engaged with
the engagement portion of the mounting region,

the first wall has a first surface part defined by a
recess in which the at least one electrode is located and
a second surface part on which the lever is digposed, and

the first surface part is flush with the second

surface part.

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 at least one electrode has a width and a length

larger than the width.



an ink supply port having an axis extending in the Y-axis direction and
defining a first side and a second side opposite fromthe first side in an
X-axis direction perpendicular to the Y-axis direction. 5. An ink cartridge
according to claim4, wherein the at |east one el ectrode and the engagenent
portion are located in the first side. 6. An ink cartridge according to
claim4 or 5 wherein the at |east one el ectrode and the engagenent portion
are located on the axis of the ink supply port as viewed in a Y-Z plane
paral | el t% t hey-id¥ cali tekdgd R aper 411 akP sanyi PEEt Pén AHFIER ils t6t t hogonall

to the X-axi quqitrh%%i%ﬁldsiﬁé;:e Y-axis direction. 7. An ink cartridge

according t'o cla erern center of the at | east one electrode and a
center of the sanghgenmenppper tpart aievimgabed sond hexaanding tihe ik supply
port as viewed in_the Y-Z plane._ 8. An ink %artrid,e according to %gain14 or
5, wherei n'-%He A1¥ea%ioBnéd &t&hdie'd ikl hdéstpl P Ry r ayed

into at |easte ons, 500 e aRdohnenatl di8ast ONfe oW 2aNg -LhE LnEaLRENHL portion
are located on the axis of the ink supply port as viewed in a Y-Z plane
paral | el tpeitgendwEdds th ridee i Orexael dl@&@exdendirection which is
orthogonal to the X-axis direction and the Y-axis direction. - 33

5. An ink cartridge according to claim 4, wherein the

at least one electrcde and the engagement portion are

located in the first side.

6. An ink cartridge according to c¢laim 4 or 5, 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 parallel to the Y-axis direction and a Z-axis
direction which is orthogonal to the X-axis direction and

the Y-axis direction.

7. An ink cartridge according to claim 6, wherein a
center of the at least one electrode and a center of the
engagement portion are located on the axis of the ink

supply port as viewed in the Y-Z plane.

8. An ink cartridge according to claim 4 or 5, wherein
the at 1least 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 parallel to the
Y-axis direction and a Z-axis direction which is
orthogonal to the X-axis direction and the Y-axis

direction.

- 33 -



9. An ink cartridge according to claim8, wherein a center of the at |east
one row and a center of the engagenent portion are |ocated on the axis of
the ink supply port as viewed in the Y-Z plane. 10. An ink cartridge
according to any one of claims 4 to 8, wherein the axis of the ink supply
port is located at a central position with respect to the container body in
a Z-axis di.rechhonikt hegandldgeo tbeoXdaxgs i r edbion &and wieheeiY: axi s
direction. 11. An ink cartridge accordin%‘to any one of clains 4

[

o 8§,
wherei n t RERERFs ®F (T | Ak stBRPFy gRT oY oBRPed? atcSHiflof et tsti tion

Wi th respeghabembie Gtai fer sRedy1dfat & Zoaxi shdi 186td ogrordihoggpal to the
X-axis direCtion and  the Y-axis direction. 12. An ink cartridge according
to any oneupplyl abms 4st gieved fiur ther Ye8npiliesing: a sl ot extendi ng
substantially parallel to the axis of the ink supply port and |located in

t he second side. 13. An ink cartridge according to claiml or 2, further

conpri singean hAK i sUPRIY-tRAdge G SR @xXtandidee | BF t BeaYmaxistdi rection
and being located in the vicinity of the ink supply port. - 34

8, wherein the axis of the ink supply port 1s located at

a central position with respect to the container boedy in

a Z-axis direction orthogonal to the X-axis direction and

the Y-axis direction.

11. An ink cartridge according to any one of claims 4 to
8, wherein the axis of the ink supply port is located at
an offset position with respect to the container body in
a Z-axls direction orthogonal to the X-axis direction and

the Y-axis direction.

12. An ink cartridge according to any one of claims 4 to
11, further comprising:
a slot extending substantially parallel to the axis

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

13. 2An ink cartridge according to claim 1 or 2, 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.

- 34 -



