| 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 structungd GRIHFEIGE 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 cartridge holder by noving the other surface with
the protrusion portion as BACHGRGUNDGE THH cnuBNTZiHowever, the retai ning
mechani sm adapted to nmount the ink cartridge by rotation o?the cartridge is
difficult to bEheapptdssht timwamtida coriltataercoMirchiflorasrtani dgk fdwow passage
via an ink - 1 supply needle communicating with a recording head. That is,
because thigppinkirsupplly, neetdre shas epqy etetarimangdessure state, to 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 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 oprosite
side surfaces of an ink tank, while a pawl is formed on a pivotable

. 15 lever on the other surface. Ina state that the protrusionportion
| 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 Howaver, the retaining mechanism adapted to mount the ink

=t

cartridge by rotation ofi 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 |g§§btl:¥g %fdlteh%dgﬁlr!ﬁrﬁacrpat l.ggm Qtﬂﬁcdrﬁtg prpéélo needl e. 15

Fur t her nor sclose 5587 re is proposed an ink

cartridge suchthat .a %Q&gﬁg@dwscﬁt@@% 1y Rakalld eﬁnege _.ﬁ@@%@hﬂ%e&or

storing ink has a Fatc er on a front- surface Si

ongt t udgalyd] £ELLONx 180, - D1 OLEUS ORRONLLANSN L0 OHLAING-Les ooyt on

of the cartridge on opposite walls 1n the V|C|n|ty of

front - surtace- §sdaedmgler tm»%%rlnﬁ%dﬂmycﬁéémg%a%%&@@o\ﬁn & BBy

means storing Information concerning the'ink cartri'dge or the Iike requires

reliapl e, gepaneqt i-Qn-diqdd Y eeﬁé?ﬁﬁépdﬁrc@%te!(“@ﬁ@&@iéx_?sotkﬁ@f'@bé@
positioning. 25 SUMVARY OF THE | NVENTION 2 The present invention was nade

in ;/l ew aneéI A& jahoweraetedn prabkersindnd, apnebi gkt cehthhgepresentoimyention
is to provide

moved parallel to the longitudinal direction of the ink supply

needle.
Lo Further, as disclesed 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.

15 Furthermore, as disclosed in JP-A-2001-105587, there is
proposed an ink cartridge such that a thin and rectangular
rarallelepiped container for storing ink has a lztch member on
a front-surface-side wall in the longitudinal direction, and
protrusion portions, for guiding the insertion of the cartridge,

20 on oppositewalls 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 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 CO'Tr}‘l"eC?%Q's%nbcoiﬂvre%(’t%%i 09 sdguieeint e8! get f19de; pelng, g sposed

15 on one of opposite surfaces substantially parallel wth the insertion

directi Ogrgﬂgltea%,c Raknebih apd 3:r ehal DiBgeBMEndi SROSEd: 9N Lhe; gpe
surface and located at a trailing end side relative to the el ectrode

i nthei nsentiop diFecidon: hbhe; selai N, yrerher thehrdosapahl enefsbgh ng
engaged or disengaged Wwth the 20 recording device. Yet another object of

the presepbqiRvemMd AhdeS d MO tddkiCal tfidaese respeeidyely i ofhng i nk
of different kinds to be nmounted to an ink jet recording device as a set,

and each cdm@ludiatd o GaRtAInMelo DO dYe ey i @t d diki ;s uppd e Por £ @i @gover
25 menber sealing an opened surface of the container body, wherein 3 the
i nk supphy peydis.ecand nenbers which cooperate with the ink jet recording

devi ce are di sposed at the same positions with

Anothercbjectof the inventionis toprovideaninkcartridge,
the capacity of which can be easily changed while using common
( compcnent parts.
10C 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 cne surface and located at a trailing end side
relativeto theelectrodeintheinsertiondirection, theretaining
member being capable of being engaged or disengaged 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 The oresent disclosure relates to the subject matter contai ned
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 | capacjty,.ty cor di.ng fi e LMen e se »
inventioﬁ%eFﬁég.”gﬁp?§ %qugé é%ﬁgﬁe@%E%F gggggggoéPg%fEE Bgﬁgoﬁgéié&? and a
si de view,..respect;j. Y ..0f i nk. trid or di Lo Fj . Fig. 3
is a per\é{r')eetct“i%\l?:g)‘\#ll\e{j S eo\%cnéghag%ésegn%%ébéét%g ?}%Ti ”%Qg%?fﬁt %gsa\%ébgdi ng to
the first _enhodi - 3 Fl [ r.spectiv [ -.show a : t he
ink car %frei“ gg' Laﬁ%cr)grlcﬁe%gtrgéfﬁg (ﬁt Fr?'glte %ﬁgbbéd}ﬁ%%;b%wﬁ%%%%?}se ggg c%?%gél Vi ew
showi ng a 1,298 J ich the ink cartridge is nmounted, according to a
second eﬁggﬁicﬁeﬁ%%gf&%\g the invention. 4 Fig. 6A and Fig. 6B are views

showing a proGess, of s IRUALLRYosLBS ik G 18 LHIQ bR NG LAE L) BOB ained
in Japanese patent application Nos. 2001-104526 (filed on April
3, 2001), 2001-149315 {filed onMay 18, 2001), 2001~-149788 (filed
on May 18, 2001) and 2001-264225 (filed on Rugust 31, 2001),
( which are expressly incorporated hereln by reference in their
10 entireties.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. lRandFig. 1R areviews showing front-side and rear-side
external appearances, respectively, of an ink cartridge of a
small capacity type according tc a first embodiment of the present
15 invention.
Figs. 2A to 2D are a top view, a front view, z boftom view
and a side view, respectively, of the ink cartridge according
to Fig. 1.
Fig. 3 1s a perspective view showing assembly of the ink
20 cartridge according to the first embodiment.
Fig. 4 is a perspective view showing zssembly 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 tc a second embodiment of

25 the inventicn.



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,

ring negative- pressure generating means. Fig. 11 is an |
hanber . 15 Fig 19k SRd Eg. B '8 Sor dpeet Pvb B i dnd e P BR vl o

chanber. 15 Fig. n ront “view,

respectively,; show.ng gxapp{@eoéaarfgééridge-identifying bl ock. Fig. 13
is a perspective view showing an exanple’of a carriage structured so that a

plurality of igk;caririfges can & sSyoLadn a0 r]ﬁcl!f gl Q?rﬁé??féd&?a Eb9cohd s a

perspective view showm ng the carriage viewed “ffoma different direction.

Fig. 15A and Fi g+ 158 ane,enl a5 ged, yi shpw-ng-thgqyicinity of an ink
supply né%glie%#ht%ﬁecarr?gﬁe and theg%?cinity o? ang 25 ink supply port of

the ink cartrigge, ¢espectjvalbcrive el shEAite Fhe. s16GRNEPEESPRELI Ve

views and a bottom view, respectively, showng an ink cartridge of a

| 'arge- capaeddan surface of the container body forming the ink carriage.

Fig. SA is a perspective view showing a structure of the
front surface of the container body forming the ink cartridge:;
and Fig. SB is a view showing a through hcle formed in a groove

10 for communication.

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

Fig. 11 is an enlarged, sectional view showing the structure
of an air communication valve storage chember.

15 Fig. 122 and Fig. 12B are a perspective view and a iront
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 can be stored
20 in the cartridge.
Fig. 14 is a perspective view showing the carrizge viewed
from a different directicn.
Fig. 152 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 ongEﬁ Hﬁﬁ?%ﬂ§‘gﬂ%fn%%Qn%%%%giﬁ%ﬁ%cgﬁééiéigﬁgggggf%t$§€%%5ew

showi ng yet anotther éxanple evi Ce, and

per spect iv}ﬂ%w\/i ?@’sé@@é’iﬁ ley§t%(ﬂlé\«rgﬁg}%grin%x(@%%?iggﬂtJ"-ea QPM—%EH&E%\: Fi g.

22A is a front view of an”ink cart e according”to ~ yet anot her enbodi nent
of the pr nt, i nd..Fi_g. : LS_.en t ] of the

i nk carPF&%%e?Cﬁééggﬁﬁgﬁahgcghfﬁ% Sééggﬁé%BLEﬁECEﬁ%%§$E?E§£p%g%%¥tg§h'

enbodi nents of-.t he t-d hvep4 on, wi e i | ow, Wi, ref erence
to the acconpgﬁanépgfzafﬁagf' E?%sgt A&%%w 1395%%é§?8§?P§A %%&%B?%h%M/an

extergial Appearance, 25 af A dak; carkyi doe, Acoprdifg Loy @ Lhgstoenpodi nent

of the present 6 1I1nventio Ig. 3andFig. 4are perspective  views show ng
assenbl y ; Qf;the dnk «Gartpidge. 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
3 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 ancther example
of the memory device.

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

15 Fig. 21A 1s a perspective view showing yet another example
of the memory device, aznd Fig. 21B is & perspective view showing
still another example of the memory device.

Fig. 222 is a Iront view of zn ink cartridge according to
yel another embodiment of the present invention, and Fig. 22B

20 is enlarged, partial view of the ink cartridge.

DESCRIPTICN 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. ZA 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-1ike 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

respecti val ¥y uien |oc%'t g§n £101 96 Jod Sel Hee@leasw'ou%%gse

retai ni ng- nenber oser to the |n supply port is to have
a rotatignab,l uof WAl ;20,d NSBE OBy AL 1135 gading end portion (at a
portion slightly highe an the | ower en t he cartrldge In hls

nmbod Li t Th
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retaining ne 5 and has a w dth corresponding to a
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retai ning menber 5, 6 serve as guide por ifons for restricting the position

of the C@"cté'lqél?olﬂ@ drie swiget Bndaﬁeﬁ{s&m% FWdhR8lon 8 FMEHDIYa B i s
provi ded under the retaining - menber 5 | ocated closer to the ink supply

port. The @@Ehl@@ﬂ@odﬁn@ﬁ:,e|cﬂptﬂ}@%t7@3n9rbﬁta@@®ﬁd:k§éﬂécﬁ%ﬁfela

board, which are
body 2 at an offset position in the longitudinal direction of
The container body 2). Retaining members - and 6 are integrally

10 formed on the container bedy 2 in upper portions of the opposite
wallswhich serve as 2 forward side anda rearward side respectively
when the ink cartridge 1 is inserted or pulled out.

The retaining member 5 located closer to the ink supply
portis formedtohavearotational fulcrumataninsertiondirection

15 leading end pertion (at a porticon slightly higher than the lower
end cf the cartridge in this embodiment), and an openable upper
potion that can be open outwardly. The other, cppcsite retaining
memper 6 1s formed to assist the heolding of the cartridge in
cooperation with the retaining member 5.

20 Each of these retaining members 5 and € has a width
correspondingtoawidthofaninsertionportpreovidedinacarriage,
so that the side surfaces of each retaining member 5, 6 serve
2s 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

Suppl y nESATE"af TSai berore™ LR Teating ERACO T e e SURBTY. Bort 4
reaches t—;hgglsngléﬁpp Mo 15an&@délg equég%ed %%bszaacgaeofoﬁ the. at hg’é gﬁnQT t he

carriage 1 Re cartri mounted 'S prov

recordi ”%Hl%%{;xl%cg'%boﬁ er fh)eo»%gz[zEBWSOfaﬂﬁ% canitaga,10a, aod,an | i nk

supply needl supp comuni cating w'th the recording
head 101 %S’ne fthﬁx'a%‘ﬁft‘.e'd“oﬁ' Bhe ;eé‘ Eﬂﬁffﬁgé%kdgﬁe%&%?a@n&e §@eéeaf

spring 1 in I's enbodinent) is disposed in a region separate romthe

regian ""bc%r BnLtNe d ke SUPPhy | ”6991' LenéL%ZcHeS: HhﬁBose?qfal\?e”Qtér@%%' L onhog

protrusion 104 is forned between the ink supply needle 102 and the [eaf

spring 1Q3 jto extrRd indihards dinser tiand pulde ol Fegtion of the

cartridge. Aso, electrodes 8 106 are dlsposed on a side wall 105 at the
ink supply needke; 1028 fhe.c ardrarkesess +1Q7vi i horyes: ithd hexuppesiportion

of
port 4 and in a central region of the container so that the slit
portion 9 opens at least into the leading end of the cartridge

10 and extends in the cartridge insertion/pull-out direction. The
slit portion @ has a length and a width such as to regulate the
ink cartridge to orient the opened surface of the ink supply
port 4 perpendicularly fo 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 tThe 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 in Fig. 5. An ink cartridge-pressing member (& 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 leazf 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 S. 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

move the ﬂ%a%%é POLE 4 Si dei gdoyayer dost he pestung ofpbhe gaehnkdge is

restricted to bstantially parallel wth the defined 1nsértion/pull-out

15 directipn {{he verdicalcdigecthon; knsbphsqerhodhaent)e - VBgR e eartridge
1 is further pressed against the leaf spring 103 with a finger placed on

the top sy facge2h10f105e, pnt ahpereRady: 8y sthensartsidge dpogenenates a
conponent of the -force to press the surface of the cartridge 1, where the

Menory 20:TeaNs: e | SePL OYigl@tnegai nst the el ectrodes 106 of the cartridge
100, because the top surface 2b of the container body 2 is formed as a

sl opes havi ng &y, ane: Ehde the Jearrside RfsdheLartydwdge asl shichat ihs, the
retaining nmenber 5 side) being higher. Thus, while the electrodes 7a of the

Menory means. $Aaren bheudhiat fhe 25repndiasty Whstihdde ol estbode: tEérsagurel y,
the ink cartridge can 9 he pressed and inserted to the ink supply needle
102. In the-h precessseobplhipsrpressune cbnsethbharasi oW tife Eegrré6Bget he
1 is pressed against the leaf spring 103, the slit portiocn S
is restricted by the protrusion 104. Accordingly, even though
10 a rotetional force is applied to the cartridge 1 (in the direction
of arrow A in Fig. 6A) by the leaf spring 103 disposed at an
cffset pesition in an attempt to move the ink supply port 4 side
downwa:d, the pesture 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 againsi The leaf
spring 103 with a finger placed on the top surface 2b of the
i container body 2, the cartridge 1 generates a component ci the
force to press the surface of the cartridge 1, where the memory
20 means 7 is provided, against the electrocdes 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 is, 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



protrusion 5a of the retaining nenber 5 resists the entire elasticity of
the retaining nenber 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 Sa
only on the retaining nenber 5 of the nennry means 7 side can prevent
TOUPE ! NORLALLUE o oifd6 ddlcs KRN 1RE.; S, J DafAlsEe {03 ol clad eel T ng
|s generate & retaining ne of t S|de ere e nenory neans
rQvided,, Y, & d,onequsl t t tridge
has beeng%%u%t e%d O(p%reoper ﬁ“ug]{? ‘Re eEe ZG?{rJu n°ygS mer e% ﬂquaét hée'gne%%y means

7 side i3 .00t ¥qt, pas] tonag L e, PR OS] 11,00, 4 1ok Sor N, €13l i g

menber 5° stays at a position ere t feeling TS not gener at ed yet.

20 In a tc%l' ‘é‘ﬁ'o@ e GArd{ r}ﬂﬁf r&esntfglurﬁ & bacayse. { e u%é'*ﬁ%&“ of

t he cartrl ge 1in the insertio I-out diTection is restricted y the
protrausi Qi @ Of ghhgor eLak ning ;5&%% on 24 st Becsdelace L af r:l%@er@é‘éée‘,' dge 1

where the nmenory neans 7 is prOV|ded iI's pressed against the el ectrodes 106
of the cari, agﬁc%éra@ﬁq@fw an ungi:ng rkeneeq(a:f encey n & he disrpetdQn f arrow

Ain - 10 Fig. 6A he spring 103, the contact between the cartridge 1
and the eafr Ifagﬁgelzo%d ScHERi i aided sacWal e regadd essz ©fthe cartridge
has been mounted in the carriage 100 securely.
Although the retaining member 6 may be provided with a
10 protrusicn similarly to the protrusion 5a ¢f the retaining member
5, provisicn of the protrusion 5a only on the retaining member
5 ¢f the memory means 7 side can prevent mounting failure of

the inkcartridge. This isbecause, ifaclick feelingisgenerated

by the retazining member 6 of The side where the memory means

15 7 is 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 vet 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-cut 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 agalnst the electrodes 106 of the carriage

25 100 by an urging feorce {(a force in the cdirection of arrow 2 in

_10_



vi bration generated during printing. On the other hand, in the case where
the ink cartridge i 5 is to be renoved fromthe carriage 100 for

repl acenent or the |ike, the retaining nenber 5 is pressed resiliently
toward the container body 2 so that the retaining nmenber 5 is rotated about
the portion slightly higher than the | ower end and acting as the rotational
ful crum Consequently, the protrusion Sa of the 10 retaining nenber 5 is

rel eased fromthe recess 107. Wien the cartridge 1 is pulled out in this
state, the cartridge 1 is guided by the protrusion (the guide piece) 104

and, moves ar ablelo ik e s spRl. needle 102 updar the Lot usage of an

urging for the Teaf “spring 103. "Accordi ng e cartridge 1 can be 15

remved A7 omd he, ol age GO thopt: shawlngs an hend) ng. dorsesc orot he | ike

act on the ink supply ne 102. Fig. a Fig. 8 show an exanple of a

f1ow passage QiPderidt dihe contalqiel: hady,2 constituting the

above-nentioned in cartridge. The container body 2 is partitioned into

upper and 20 lpwerh SeciHansHy a walindQ e ending substantéad ¥idge 3
horizontally. The | ower section contains a first ink chanber 11. The upper

sectison ijg def ifed Mpwad e e Wl the \é&ajd - exdendi digen €0pt | fyousl y

as its bottom A predetermned gap is forned by separating the frane 14

froma walilkel2 tofe EQQa@ﬂE’!E%i Refnbedy 25 grs9sthated hei gap1lof oBapn @id
comuni cati ng passage 13. The - 11 frame 14 is further divided into two

sections chyra vt beak Mald thtr whil €8 COTHYMGRd 0% pertothachogmee: i n the
bottom portion
the portion slightly higher than the lower end and acting as
the rotational fulcrum. Conseguently, 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 protrusicn {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 neeéedle 10C2.
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 sectionsbyawall 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 1s formed by

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

25 2 so that the gap feorms an alir communicating passage 13. The
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of the frane 14 is left. One of the two sections is formed as a second ink
chanber 16, while the other is fornmed as a third 5 ink chanber 17. A
suction passage 18 is forned in the section of the first ink chanber 11
bel ow t he second i nk 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 enbodinent, 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,and the recessed port-ion |8cis sealed with an air
inmpernmeable film57. A wall 19 including communication ports 10-a and 19b
is fornmetlans It 1§ FoweRepoft VoRcofithe LR BR6H LpaSsAYe? T BWifd hjvédti on
hole 20 for injecting ink into the container body 2 froman exterior 1is
formed at® a'ipbltidrGPPTst te- 19" e enPoffae S uct ithF paddage POrd 1%hi | e
anot her hole 21 _comunicating.with the first ink chanber 11 is forned

par al | el C4i te t Fe2Tj ettioni ot e 2Be 30 FRE HOr & SCiK OtFantverf OFR&ds s
partitioned by walls 22, 24 and 26 .di stanced from an upper surface l1l4a of
the frane a@;f:%lgd anbréa@wé?ﬁi Md a&,ﬁel RREE ShREY dSi AR IERENBSr 21 2D 145 our t h
ink _chanmber 23 js de?ined by walls 10, 24, 26 and 27, and a flow passage
comini cat ¥ ng PR allear surface of a 25 differential - pressure-val ve

storage chanber 33 js defined by - 12 the.wal|l 24 (Fig. 10). The
partitioni ng taffCoERRATFH ct:),]oemhfniI@éf“ie niPobpe oggction ol 'the r%lrs‘ﬁ

ink chamber 11 below the second ink chamber 16, while the suction
passage 18 connecits a bottom 16a of the second ink chamber 16
to a2 botteom 2z of 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 2 front surface of the container
body 2, andtherecessedportionl8cissealedwithanair impermezable
film 57.
Awall 1% including communication ports 1%a and 19b is formed
15 at a lower portion of the suction passage 18. 2&An injection hole
20 for injecting ink into the containér body 2 from an exterior
is formed at a2 portion opposite teo one end of the suction passage
! 18, while another hole 21 communicating with the first ink chamber
11 1s 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 1l4a 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-vaive storage chamber 33 is defined by
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is provided between the | ower portion of the wall 24 and the wall 10. The
partitioning wall 27 having a comrunication port 5 27a at its |ower portion
is provided so that an ink passage 28 is formed between the partitioning
wal | 27 and the frame 14. The upper portion of the ink passage 28

communi cates with 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 nmaterial is inserted. In Fig. 8,
reference nunmeral 2c indicates a recess for storing the nenory neans 7. As
shown in F| rou hole 29 is defined by a wall 30 continuous to
the wal l , éthﬁﬂ Q$ g% h' t he upper 15 end of the ink passage 28

th h 29 d furth t t -d
300 (Plg. 9) iR AT LI UIA (bt of ELRE! Ot i TR Uoly 5. i SR8 1 BBoss

24a i f ot fl t d Il 34
Cocated i &7 \arcf’%f{,rtr%@%ec’%% hfﬁ% a?%ﬁ?é%f‘?w? o 'Sg'aggs%peg%gg dotiF age
chanber 33, an q)thg ; @ﬁ %% E c

di f fer entieit pressdpé- 9§F sPBFE@é”a a e a%sngna FRETPRKEhpRIYPRBFt 4

L %2@%%%512% GURRRERES Ik 3-CORTLHhLLEg S

recess 3 y 2 and

the air qg%g bl e fil F%gtlég ncqxg{%gggtggdreﬁe5§r§ge 213 As

shown in a narrom1 § recess 38 are

formed i %hteh%pg %n}!)o?{"{&q ef %ﬁﬁet E}Ey%?Qésa gneerZB communicates with a front

surface side of the ink cartridge 1 through a through hole 29
serving as a filter chamber. In the through hole 25, a filter
10 55 (Fig. 3) made of a porous material is inserted. 1In Fig. 8,
reference numeral 2c¢ indicates a recess for storing the memory
means /.
As shown in Fig. 8, the through hole 2% is defined by a
wall 30 continuous to the wall 27, communicates with the upper

15 end of the ink passage 28 thrcuch a recess 2%z, and further

o

communicates, via a water-drop-like recess 30z (Fig.8) in the
front suriface of the contaziner body 2, with a recess Z4a 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 Z4.
A lower portion of the differential-pressure-valve storage
chamber 33 and the ink supply port 4 are connected to each cother
by a flow passage that is constituted by a recess 35 (Fig. 9)

formed in the front surface of the container beody 2 end the air

25 impermeable film 57 (Fig. 10} covering the recess 35.
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body 2. The narrow groove 36 neanders so as to provide the | argest possible
fl ow 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 the second ink chanber 16. A frane 39 and ribs 40 are fornmed 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 frane 39 and ribs 40, so that an air communi cation

chanber is def A t.hr %u h g 1is forned at3%he bott.om _of th§7recess
38, and conmmu éﬁ”ﬁﬁ 5%% 2ﬁef P§§r8 F3OPEFG 77 HeFFn8a°BY a wal | 42
of the second |nk camber_ 1 e ¢ he %rrgh $goove 36 commy |cate§ wth the
recess 38t “a’po&rti on Tioser the Front  sutt 6%’S|de tfan the arr
bl The_ ot he f 3 th th I
Cforage aribar B¢ Aroagh ’f‘%’%‘?\a&g%}?%%%%e? e B ST 2 E g8 859855 " ana
th h hol.e. 46 -

st SO AL gl R T R
di [ g, ! v f I
elmr:)ggélmce)khe(l ov%\,}? go%lonrho J%eetvg?’\?grsé%gg[e%o‘gﬁltl“fyl é OCE 7 (as

h [ d Fi 5,Latt
The cart Aitigd o%eq%ylﬁln% B FHEbsat 55 Ngr FroR C13 CEh?ﬁge% Ve

oper at i N9 o Q%O%Ldprow 3:"6&’ !ﬁ(ﬁe éxdé?”fdfré’écﬁ‘glrp'Bﬁgsreéégngﬁiér@gcéég (as

shown in on t carri ag
38 so as to be slightly lower in height than an open suriace

of the rectangular recess 38. An air permeable film {(not shown)

10 having an ink repellent property and air permeability is stretched
andbondedto these frame 38 andribhs 40, sothatanalr 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 seccnd ink camber 16. The narrow

15 groove 36 communicates with the recess 38 at a position closer
to the front surface 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, a communicating groove 45 and a
throucgh hole 46 {Fig.29Bj.

20 A window 8a is formed and opened in The leading end cof the
valve storage chamber 8 in the cartridge insertion direction
{(inthe lowerportionofthevalvestecragechamber 8 intheembodiment,
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

25 latter. The cartridge-identifying block 70 permits insertion
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100 of the recording device body. Fig. 10 is a sectional view showi ng a
structure of the vicinity 5 of the differential-pressure-valve storage
chanber 33. A spring 50 and a nmenbrane valve 52 are stored in the

di fferential - pressure-val ve storage chanber 33. The nenbrane valve 52 is
formed of an elastically defornmable material, such as elastoner, and has a
t hrough hole 51 at its center. The nenbrane 10 val ve 52 includes an annul ar
thick portion 52a circunferentially provided, and a frame 54 forned
integrally mjth the thick portion 52a. The nenbrane value 52 is fixed to

th t d ia.the f 54. Th ted at
end ES”a%'fS%ﬁ YRq FobBARG Portion 828 Bl CERG et anaeea?#;’@p"% Safdct 15

t he ot her hy a spr.i rece|V|ng ortion_53a of . g er 53, which
i's fltted“td §H€'6ﬁ§£l&gg @Eth O?Por%gg *8ha ePY§§lQC§e?8réncecﬁuﬁngFs 56
and 57 r esent_.air qgerne bonded onto the front surface side
and t he ﬁg{ Rﬂ?dﬁ% F%%ngo?eYh%ec 7t%i ner body 2. The air inperneable

fil 56 b h | 15, .22, 24,
b6 o 5o aﬁEFi B0 s5RE 8 40 Fg?‘ﬁbngrarhﬁu?flk%eo$ht§’eaf§ ciRsES anats &

Vingt o dp s T dhsag%gg%&f99%;%%55“ L0508 Hentiaface
g?rﬁgfu?gﬁfr%%j$%léﬁmﬁgéﬁgassed t nﬁagé r%%gg%ﬁéheborts EZatPLSblocked by
the ”E"bQ%&%e néﬂg%pr$§§u§ep€§f§gr§torage chamber 33. The membrane
valve 52 is formed of an elastically deformable material, such
aselastomer, andhas a throughheole 51 at 1ts center. Themembrane
10 valve 52 includes an annular thick portion 52a circumferentially
provided, and a frame 54 formed integrally with the thick porticon
52a. The membrane value 52 is 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 2 1id member
53, which is fitted to the opening of the storage chamber 233.
Reference numerals 56 and 57 represent air impermeable £ilms
i bended 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) byweldingor thelike. Theair impermeable
film 57 is bonded so that the narrow groove 36 formed in the
front surface of the container body 2 znd the

differential-pressure-valve storage chamber 33 are covered with

25 the air impermeable film 57.
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at the ink supply port 4 is lowered in this state, the nmenbrane valve 52
noves apart from a val ve 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. Wien an ink
pressure at the ink supply port 4 is increased to a predeterm ned val ue,
the nmenbrane valve 52 is brought into 10 resilient contact with the val ve
seat 34b by the urging force of the spring 50. As a result, the ink flowis
i nterrupted. By repeating this operation, ink is discharged to the ink

| t, t t t 11 i
Seeti bnal vi evLRbR aﬁ@%ﬁ%&ﬂfﬁ}a A ERDRSE Besord CTude Sanber a0 for -
t Lh.th d the_wal | defi
The val veSiior 98 dramber 59 K bRSSTRG: FRROCHL B1 1or il oot “aR BPak{re |

mat eri al, such as. rubber inserted  into the tht le 60 in a

abl h h
state t i el&r(‘?HF?PgPeRSEtg?% SIS 13 rdhter 6t & s BApBEREEE50 by
th t A d d d of th
presei ng o Ve h%ﬁ‘#ief??%n dV?JZC | %%5ge§oﬁtﬁgflpﬁée%‘aiﬁ 29554y 65 i s
ted. b |.ast : h |_eaf I

ond 11 xod By Ohr oes CEranD 63 ot R oCerter THoPELoR s Bt 1Tt dg by Aabudh"®!

t 64. Th I tl d the_ th h
Pore 60 Folg suaBaderfeadd PRI 1T SRy o st ten 2R (p3 R0 O
| ocat ed éggh &E%fﬂéﬁ@ |Qcégg ot her surface of the pressing nenber 61.

When an ink pressure at the ink supply port 4 is increased
toc a predetermined value, the membrane valve 52 is breought into
10 resilient contact with the valve seat 34b by the urging force
of the spring 50. As a result, the ink flow 1s 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 cof the valve
15 storage camber 8 for communication with the air. 2 through hecle
60 is bored in the wall defining the wvalve storage chamber 8.
A pressing member 61 formed of an elastic material, such as
rubber, is mcocvably 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 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 a protrusion 64. The valve

25 body 65 is constantly urged toward the through hole 60.
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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 pawls 70a and 70b.
The base is formed with a plurality of grooves (three grooves 71, 72 and 73
in the enbodinent), and an arm 74. Each of these grooves 71, 72 and 73
extends parallel to the cartridge insertion direction and has a
predetermned wdth in the widthwi se direction of the cartridge. In this 10
enbodi ment, the arm 74 is provided in the groove 72 on the ink cartridge
insertion side (the trailing end of the insertion direction in the

enbodi nent) for ressing the pressin Dept hs of .these grooves
71070 and 73 MHECSRE Y SO RAEEPES T Ve HaTE G baY SEOTT Bl and 27 GGRCF Edel ve
respectlve{%dentlfyl 15 pieces. The arn174 is |votable about a % | crum
74a so as’} ot et fUr e Her R Fhuar B 55 afdl h%s B puft28ufEPas

| eadi d port f th 74 in t tion direct t
embodi hent ) 1 HAI® FRSEAAES ool ”ﬁqaeﬁ%%%??osﬁsf(ig'@?%‘?a% Si#ﬁgaf%\f‘fogaﬁe

ti od 113, 14). Furth di 71a, . 72a_and 73
are for - §th it zsﬁpaet%@ec,‘#uo%f‘ﬂeﬁs R b e A ’Cﬁ‘f 5€MERES upper

end |dent|f n |ece Tl ipd 112 of the carriage .11 1
respectl Vel y tur &L sl bed Kbve. Ipe“ir@e Jp%\sfﬁ on -
758 and %&a@'?m 73&%%%§fd%%%§tﬂ {k0neofshe pLet B S BRLY OBRa 712

an arm 74. ZEach 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. In this
10 embodiment, the arm 74 is provided in the grcove 72 on the ink
cartridge insertion side (the trziling 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 grocves 71, 72 and 73 can receive respective identifying
15 pieces.

The zrm 74 is pivotable akout a fulcrum 74a so as to be
located further inwardly, and has a pull-out side (the leading
end portion cf the arm 74 in the insertion direction in this
embodiment) that protrudes obliguely into an insertion path of

20 an operating rod 113 (Fig. 14).

Further, protruding portions 7la, 72Z2a and 73a are formed
in the respective grooves 71, 72 and 73 so as to face the upper
end of identifying pieces 110, 111 and 112 of the carriage 110
respectively.

25 In the structure as described above, while the position
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ends of the corresponding 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 nmounted erroneously- If
the positions of the protruding portions 7la, 72a and 73a for engagenent
can be changed not only in the insertion direction of the cartridge but
also in the width direction of the cartridge, it is nmade possible to adopt
a three-dinensional 10 | ayout structure for the protruding portions 7la, 72a
and 73a for engagenent. Accordingly, it is possible to identify a |arge

aroa F @ E3SaRENET b L4 ERow ARCcRBOHl PEAT f S CArPIage T SI5tuRTeh The
of i nk cart i dgds ¥ehe B ACK FRECCAFET 068 R CRFeL BbroP i ARSCHPEYT dges
mount | ng 7601 oh 130 G e S ea e 20 TR0 gef FEhan Boner 41 A'M bR, i s
and’ 125, W ERCATE T Cduar S SR £ B ot hep Loar B der T Teaoby LB 124

through 126 and 115 127: L 10uah, 129, proyired gt oposide, 3i,des,of e

carriage, ‘SO as € adjac rSt “MouRting reg

descrt Dol L FLECSIEE;A0, 10c B BACT SOl LCOR UL o0, gL o

has the i pplry nee co Ing Wt recor 01,

the pressﬁﬂg nﬁﬂP%ﬁ&%W%a!%@E %B%%Bgmég% Egn be changed nct only in the

insertiondirectionof thecartridgebutalsointhewidthdirection
of the cartridge, it is made possible to adopt a three-dimensional
10 layout structure for the protruding porticns 7la, 7Za and 73a
for engagement. Accordingly, it i1s possible to identify a 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 embodiment) may be mounted
( in the carriage.
That 1s, a first mounting regicn 120, which 1is somewhat
20 larger than others in width, i1s 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
12¢ and ribs 127 throuch 129, provided at cpposite 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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this enbodiment) in a region separated froma region where the ink supply
needl e 102 is di sposed, and the positioning protrusion 5 104 provided

bet ween the | eaf spring 103 and the ink supply needle 102 to extend in the
cartridge insertion/pull-out direction. Further, a recess 107" is fornmed to
guide the side portions of the ink cartridge in the retaining nmenber 5
side. Further, the electrodes 106 are disposed on a side wall 10 105 cl ose
to the ink supply needle 102. In the upper portion of the side wall 105,
the recess 107 is forned to be engaged w th the protrusion 5a of the
retaining nmenber 5. In a VICInIt of the recess 107, a recess 107a IS
formed t d e Bhdiged b 1k aﬂ&%fyu%?%ﬂl blBf EABMEBESRAIRE WéﬁBeF 5 (F| gs.

1 and 2) protrudin 15 fron1 S|defPort|on of th%qutalnl nmenh
Sinmlarly,®d¥ Eiar?1 Iiiog}s 5 Cakd SbA4, 1 g & né 2 Ic itaGe L Jt F1nwh| ch
t he retaininhg nber s contacted IS forned Wi th a recess 09 f%é

gui di ng st Cb]ﬁ%epd? tiHik & &S Thg S Hididec groﬁhd‘ §ergé@éjs§” f6§atefgaged
with a protru3|on 6b o talnln menber 6 (Fi 1 and 2) protrudlng
froma Sidd poPeLaTe AL 97 Lt Jrﬁm@S%ﬂgw@@fﬂ 602 P THie SHOPAERT ot A

t t 104 d hat h 5A,
e e B LI e LI b 2
cartridge 6f 25 forne s to ensure the it reI| b|||% and the
trengtn 107 & SRS TR Farir FORSOGrof RabF bnotoRY &P hes AORAFrgCTo t he

posi ti OmEnLgrtH'lgrt,r uaSIIOencelsosll’lOaTS' SthsOV%normeOFIE% ]g%%de t%e5|s|1 ep%grltlons of
the ink cartridge in the retalning 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 2 vicinity
of the recess 107, a recess 107a is formed to be engaged with
aprotrusion Sbof the retainingmember 5 (Figs. 1 and Z) protruding
15 from a side portion of the retaining member 5.
Similarly, as shown in Figs. 3 and 14, a region of the
carriage with which the retaining member 6 is contacted, is formed
f with a recess 109 for guiding side portions of the retaining
member 6, and a recess 10%z engaged with a protrusion 6b 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 protrusicn 104 1is
structured so that, as shown in Fig. 15A, & side portion 104a
extending parallel with the front surface of the cartridge is

25 formed so as to ensure the positioningreliability and the strength
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9 of the ink cartridge is structured so that at |east the cartridge
insertion direction |leading 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 engagenent wth
ribs 4a, each of which is fornmed into a U-shape in section and between
which the ink supply port 4 of the ink cartridge is sandw ched, are forned
10 around the ink supply needle 102. By these ribs, it is possible to
maintain the cartridge in a state that the ink supply needle 102 is

i nserted |nto the ink su ort 4. The of.a lar capaci t
type mounted-?o the" ???gf %%5Bf?hﬁu?é§?o i20 %ﬁEﬁéﬁ?P%ﬁ?ﬁrF%gEh%aglcalry
the sane 15 structure as that t he above-nent.i o %g ngodlnent %Lhe i nk
cam.dgep%%lal%nw&&paaww%é SR 15 g4 %1 Kid- 39 e PERGWAT n
Figs. 16 ;Lb cont ai ner .bod i onfk qi to have an_ope ed
Surface Ml g?H@ks%%LEh%% Fo T RapTbTetRe - I8hidh hErSbadF 2575 11 8y a
depth Wt hereof et to be . larger 20 .than th t.of _the container dg 2.
PSSR Lc S o SEEA Tl s e O o kS T her by T5CCoY ¢ i
ossible to increase _the i uant | t 0 contalned n,the contai ner
DS e GRURTS 6 rEHT g &k B L éé) e o areS R thane BRET SEe
function as those sho n FI fang gy are.ref ferenced 25
correspon %gfyo% mfﬁ% 8% % -©%b rﬁa?oﬂt centers of an ink

supply port 4 ?QQ Jgie ¥rOGan? 1Kto eHéé&éﬁgharLXthek?BErQQGSeZéh gk the

menory mnmeans T
which is formed into a 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 is pcssible
to maintain the cartridge in a state that the ink supply nesdle
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-menticned 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 therecf 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 pcossible to increase
the ink guantity to be contazined in the container body 2.
Incidentally, in Figs. 16A and 16B, the members that have the
same tunction as those shown in Fig. 1 and Fig. 2 are referenced

25 correspondingly but marked with a prime.
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to be located at a predeterm ned position WL fromthe surface of the
container body 2', that is, the bottom in the sane nmanner 5 as that in the
ot her cartridges. That is, the distance roll of the |layout center of the
ink supply port 4" fromthe surface of the container body 2' in the |arge
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 snmall capacity ink cartridge 1. Simlarly, the distance W
of the layout center of the electrodes 7a' fromthe surface of the

contai ner body, 2,4 Lhe. Lag Geccapacly ok GapLELdge Ly gl Leobe equal

to the dlstance ayout cen ectro

surface of, the conteiner, bady 2 48.d B Uhg sSImL |, GaPACLY. Dl carty idge 1.

In addltlon Ta car rldge=| ying bl oc ¢ ih thé Container

body  2' @l fhe SHHS‘&E ?.Qeﬁﬁg&?é%?%éﬁ BQ? ‘F%t%hd? gde%' Y39 bl ock

70" is disposed in aposi sane” as her car efalnlng

members Sy Ak Sopare dispossd al an, “of £ et positign é%@ L hhe sy f ace

of the conTalner he ‘sane manhef as the'in sup y por SO as

to sucely,apply. 1Rr€1§§'89h£9r89rt9?&§eéhe HK: Sgp'yq%oéiscan%‘gﬁiﬁ‘wgof he

cartrldge I's nount ed addi t1on shown in

retai ni Ng: fEMberouf’ cent O boe! ORat efCLRSST L gof: Uger suben. phe suser cgount s

or rempves 25 the ink cartridge 1' " to tﬁe carriage, is preferably I'arger

than 24+ @h@‘g5ﬂt¥§n9£ the rﬁtaiﬂ'ﬂﬂenﬁﬁP?é LaphPi¥LeWn@f cartridge
operatlonabl ity. That is, % dth W2 of The retalning nenber 6" "on which

the 1" 15 set tec be equal to the distance W1 of the layout center
( of the ink supply port 4 from the surface cf 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 container beody 2' in the large capacity ink cartridge
1" is set to be equal to the distance W1 cf the layout center

oif the electrodes 7a from the surface of the container body 2

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

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

Z2' at the surface side. Accordingly, the cariridge-identifying

{ block 70’ isdisposedinaposition the same as theother cartridges.
Retainingmembers 5’ and 6’ aredisposedatanoffset position
20 toward the surface of the container boedy 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. In
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



user's thunb is placed is preferably larger than the wwdth WB of the
retaining nmenber 5° on which the user's forefinger is 5 placed. As shown in
Fig. 17B, a tongue portion 130a may be forned 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 snall capacity
type and the ink cartridge 1' of a large capacity type as described above
are nounted.i,n thgéﬁgg%rid e .100. In he gboveigescrjbed anodLgegtL]

descri pt i DH &S B B Tade aBou* e Tcase T NI Thogera-tonanliicy.

di ff tial-pr, I i t.i er at i .
Fowever, 1113's Sppatet: At 4 s Salfe ST FECt Kal BE &l So ot 4Péd By -usi ng

such as. a onge i as t Lntain

a porous_ material S impregnated with ipk so . NP
e  negatt Vet ot cStRE b REARSHoR ot RECeRERPI&r 92F BFCe 155 ot Hebbr B8,
Al so, in thehaboveigggcrib%dmgnbo Lnentv.th% cgnfigg;atigg %ﬁngadeigo t hat
a plurality of° i hk cart’?dges ar e”notifit 64 “A%cdrfiage °Afternati valy,
configurgg{ggegay be made such that a plural ity of carriages are provided,
and one or nore cartridge (s) 25 is nounted to each of the plural

carriages. - 2% /A5 fasar] had ahoue. Lacgohdlngole dhe pesent Hanvgbhlen. 1t
possible to provide an ink cartfidgeé that is defachably
integrally with a deccrative film 130 bonded to the surface of
the film 57’ cf the container body 2’ so that the tongue porticn
130a corresponds in region to ink injection holes 20’ and 21’
10 (Fig. 17A) end 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 bkeen
15 made about the case in which a differential-pressure valve is
used as negative pressure generating means. However, it is
apparent that the same effect can be zlso cbtained by using a
l 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.
Alsg, 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

apluralityofcarriages are provided, and one crmore cartridge (s)

25 is mounted to each of the plural carriages.
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insertable to an ink supply needle and that can be nounted in a precise
position at which comrunication with nenory neans 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 conmon 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 devi ce,
the at | east one electrode being fixed relative to the wall; and an

engagenent portion novable relative to the wall _and being,_  higher.in a
Y-axis Gi rect i'bh THAN LPE o0 Bast <6riet o &8t r odb © 18765 Wy 8P SRGLOTT mi ti ng

l e, . h ' ig. 2 . bl t ign. 5 hi gh
Th B V- hxs o rECTTOR | G FIHE OF eetr bBbocTa T T RO E hE &2 erbodrREREPSRbNN | m
Fig. 2Ato 2C t bl t ti i inth f .t .
pr ot rusi oSS S SHLT S of Hoc DT Lhe” PERLF rf g HRRber=S PR TRE“FOMm B a 20
pi vot abl e Iewgr.and m@ich 'sﬁ%pwge en a&gd yﬁt@.tﬁe recess 197 og t he
carri age 100, “but® the h?%%%n? i Aventi o ERBLT At hoY Bet réstriét&a°thereto or
thereby. By.yey.of;non Loiting exanpl e, oLhe engaganent jportiga could be
formed as & recess in the refalﬁing nenber”S. "Tn thi's ‘case, "a mati ng

engagenento POt N LA Lhe CALLI AL 2510015 e orably f aried As a.

protrusion i'n e recess. e engagenent portion could

be direCtéﬁbéééﬁkaiP@ the,pall Qbnt BEnGORLAL NSL POy 2, not via the

retaining ne
As described above, the present invention provides, at least,

the following arrangementis:

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 & Y-axis direction than the at least one elecirode.

15 Bywayofnct-limiting example, as shown in Fig. Zc, amovable
engagement protrusion 5z is higher in & 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 con 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 not be
restricted therete 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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5. For exanple, an elastic protrusion may be attached to the wall of the
contai ner body 2 to serve as the engagenent portion. 5 More preferably, a
spring biased nenber having a rounded distal end may be provided to the
wal | 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 asednenber, when engaged with the recess 107,
provi des 10 a predetermned retaining force to hold the ink cartridge 1 in
the carriage 100. During the insertion or renoval of the ink <cartridge 1
fromthe carr end can d toward the

t.h ded dj st al t

interior of thggsﬁﬁ?ﬁlH§F§6%§§Q¥S§§5¢§%$%LFH% %ﬁ%%?ﬁg ¥§+%§géfytﬁ%r@% ing

f di t h 5 107 b th ded f
oS e IR e L ERER e 15,007 PBER0E Ui r%%‘é%?;p?zurgf%ﬂagﬁg‘i
may be fqrneg on _a relatlvel)étl %Id portlon .of the 8&ptalner <£ SO t hat
the protrusiofi* 15F38RN She fi § ]Tﬁ(?%%er“\'sel@éls@ayl &% 100

th l.ast.icit f I t th 00. def i
{0 5o EhLclea el shtly PRELENS. 20 Shl BEaSBLILEge e

r a
'
car riage 100 deflologuthe , Lesess, 107 ths%r'ngé FGALL geemg g, L he,

pr ot rusi on can I'Xed onto an nove I’OI'TI

car | age 3L 2hd A Ll car i dag. £onsk riel edoacoardi ngoty §1) pithe 25

engagenent por Jon iI'S su |gned Wi hé™at

e'ECtrOdgé'%tJ“%e'f%Hé eplente 0&15551“@MdQ{sWSPé%f&&é&”ﬁroﬁxéﬂP'ﬁal?s shown

in Fig. he erlgagenent protrusi on
of the container body 2 by the biasing force of a spring sc that

the springbiasedmember, when engagedwiththe recess 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
i5 107 because of the rounded shape of the distzl 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 elasticityof, 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 protrusicn 131 can
be inserted into, fixed onto and removed from the carriage 10C.
(2} In an ink cartridge constructed according to (1), the

25 engagement portion is substantially aligned with the at least
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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 nay 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
container body 2 has a recess 2a for storing a substrate (the nenory device
7), the substrate having a first exposed surface on which the el ectrodes

7a are dk§e ﬁ%n 2 s%c nd, hlgq%n sgr %98 on whi Se%te%n mrguerhtlng

conponent (Teory eV|ce Fi-cal'ry ¢onh

el ectrodes 7 are QVED%W{C %H &8{9? ngl y,TﬁeheeneJnectrge des ra . aLe |l ocat eg | n
n !

t he recesse&lpoftlon i on,” the nmal CIFCUI conponénts o

Tenor y d%}gécg%ﬁé @H%hbetlhdé Se[i%scecd% es a7~' g%?tﬂh@gyo té‘laf‘eé{‘lozﬁ ec‘%ﬁﬁfz

using a exanpl e menory - devi

| ncl udes %r%%q%&r[e%dteg%%a%@l%%aﬁ Iﬁrg;&% 15028; L nehhe.audsliale, 1075,

a flexible iTcuit orn1o exi and nai n

ci rc%te&‘?{@%%'&%%@e@ tige Cl’% 2l %72‘67?% are 8{188%%89&' Yoo

connec o the éelectro dthat are nounted on a

hi dden surf The nenory device 25 107 can be nounted onto
W age %faffilf‘aéf{cizf]d;

t he ink cartrldge t the substrate - 25 i ncluding the el ectrodes

107a i s nount edyon ?}]V’@J |5 pf ég}.ecfﬂlﬁge cartdd.dge Jy a@@c&@@l@' foCiTeubt

conponent s 107f of e nenory
(2), the wall may have a recessed portion in which the at least

one electrode 1is 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 subsitrazte (Lhe memory device 7), thse

substrate having a first exposed surface on which the electrodes

7a are disposed and a second, hidden surface on whichmain circuit
compeonents of the memory device 7, electirically connected to

15 the electrodes 7a are mounted. Accordingly, the electrodes 7a

are leocated in the recessed portion 2a. 1In aadditicn, the main
circuit compcnents of the memory device 7 may be disposed at

{ a location other than the recess Zz using a FPC. For example,

zs shown in Figs. 1SR, 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 electrodes 107a via the FPC 107f and that are

mounted on & hidden surface cf the FPC 107f. The memcry device

25 107 can be mounted onto the ink cartridge 1 such that the substrate
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devi ce 107 are nounted on another wall other than the wall nmounting the
substrate 107s and the el ectrodes 107a thereon. Further, 5 the substrate can
be di spensed with using the FPC. For exanple, as shown in Fig. 19B, the
menory devi ce 107 can be constructed w thout using the substrate 107s. That
is, the electrodes 107a can be fornmed directly on the FPC 107f. (4) In an
ink cartridge constructed according to (1) or 10 (2), the wall nmay have a
protruded portion onto which the at |east one electrode is |ocated. The
protruded portion nay be forned on the wall of the container 2 in place of

t he recess 2a SO t at the el ectrod 7a can be |l ocated o protruded
porti on. EGLUSddif %% §h %ﬁg %%‘m%P%T%?e%?lﬁgwﬁg}t? n“ﬁ% 54 may be
formed on the contai ner dy 2,. whi.ch has a dlstal gg sur.f ace extendlng
paral | el qq;qqﬁ?ﬁ%seer%h- P@Efi&ﬁr 1lttﬁ8m Ake84art rifdge®i. t%ﬁ ef8t¥r odes

d surface of

()T e HER LTt AARgEO KBRS rtFBa CAEE S My Per b}?nofﬁg o Saftial -
and o seddif ST oot ot WK SUBE bETaRT ! 92@%@%&%3"% dfbagenent
st et d'sﬁf%raﬁﬁec?ﬁ“’a\i@"'”@%@'eé e uE R TG B 1 nEofastef R or the
wal I, 25 and.the sec ace.part i s defined surface of t - 26
hal || ooAtod v aTt Retroagts SHE (BT BR'FAR U7t FragaccongtFLbr e
accord'ngnhgm£ﬁ?hsing the substrate 107s. That is, the electrodes 107a
can be formed directly on the FPC 107f.
(4} In an ink caritridge ccnstructed according To (1) or
10 (2}, the wall may have a protruded portion onto which the at
least cne electrode is located. The protruded porition may be
formed on the wall c¢f the container 2 in place of tThe recess
2a so that the electrodes 7a can be located on the proctruded
portion. For example, 2s shown in Fig. 20, a projecting porticn
15 2d may e formed on the container kody 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
2 pivotable lever having the engagement portion is dispoesed.
Bywavofnot-limitingexample, inthe caseof the first embodiment,
the first surface part i1s defined by the recess Za of the wall,

25 and the second surface part is defined by the surface of the
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first surface part is flush with the second surface part. In the first
enbodi nent, the first surface part is sonewhat recessed 5 fromthe second
surface part, but these first and second surface parts nay be flush with
each other conpletely to provide a planar surface. (7) In an ink cartridge
constructed according to (5) , the first and second surface parts has a

| evel difference therebetween. 10 A small |evel difference between the
first and second surface parts is provided in the first enbodinent. This
smal | level difference may be made larger. (8) In an ink cartridge

constructed.accaor. ( ir surface part may be inclined
relativewtagl ﬁg § %%1 Q§h 3@? g%fﬁ%ﬁtf 1n the first enbodinent, the first

surface part 1)pangl Lel 110 Lhe: seo0nd Surtane RacL. bt Ry becl noll ped

relatlve to t secon surface neH-17r Mt I°ng exahble Fi g.

shows ;an | % gart“ dge haviing (sttx{‘%fﬂﬂsé Sudage part-daclined nelative

to t he secon sur art n an |n cartridge co cordi ng

to 20 008 Pl {hlerk0: il d et ol obic coagponanl sogh,Lbe FEADLY, devi ce

?re di Sposé he f1rst wall. nltln exanp
the Feces IcOF THe uar 1o %"é’%%?é%fa?%e‘iﬁ% %ﬁﬁ' g%sof’f‘? RN i
cartridg a@%%oﬁgg% tf‘iu%@%g??ﬁ Lk Derled c&ﬁ?{ﬂ)lercgfyn@d B AELGGU L gomponents

of the nory ice may
surface.

{7 In an ink cartridge constructed according to {(5), the
first andsecond surfacepartshasaleveldifference therebetween.

10 A small level difference between the first and second surface
parts is provided in the first embodiment. This smell 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. In the first embodiment, the firs{ surface part is parallel
to the second surface part, but may be inclined relative to the
second surface part. By way of non-limiting example, Fig. 20

{ shows an ink cartridge having the first surface part 1nclined
relative to the second surface part.

20 (2) In an ink cartridge constructed zccording to any one
of (1) to (8}, the main circuit components of the memeory device
are disposed on the first wall. By way of non-limiting example,
in the first embodiment, the main compcnents ¢f the memory device
are stored in the recess 2¢ of the wall of the container body
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di sposed on a second wall other than the first wall. By way of non-limting
exanple, the main circuit conponents of -he nenory 5 device 7 could be

di sposed 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 width and a length |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

| arger than a wdth Wof the electrode 7a in the Z-axis direction. In
addition, as shown, in Figs. 21A and 21B, each of the el ectrodes 107a

having the | et%gef fé)e%?l;qnq{n% s/, Idg \c/]gcq:tot} %lle f r\ﬂquqé nto g\?) ?%all toor

obl ong shape. an ik car ge accor |ngé%o-any one

(11), an lnnk S%@plﬂd RO &CZJ SR OV|m¢%$ed;£e |.cn§bseu Inymp\or(% VQaeg rsl,%g%_afg%a_xi s

def i ni ng a flrst stde an second side opposi't r om e fir in an

X-axis dy r%ﬁ%‘s% oFor, i hav"”aﬂ &,y an ec’ﬂ’e gfjt’lﬁe wéfﬁd'e;ék caytridge 1

has the i"nk*supply port in J Al faxi 8 A, axi’s ‘neés-a first

de B and B t ot
The axi soh T Sy B g 800 Ro SRS S Ecrﬁﬁ“r“’g?r? b he AR o
(12) 5, el cheaston el skione, A0 4 ha Sngagereat oot o0, afe: L 9sal ed’i 1
t | e ele

the firs exa In the rst enbodi ment ctrodes 7a
- 28 ang EE%n aggﬁgnt portion 5a are located in the first side B. (14)
In an ink cart ge according to (12) or (13), the

(11) In an ink cartridge according to any one of (1} to
{10}, the at least one electrode may have a width and a 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 7z in the Z-axis direction. In additionm,
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 obleng shape.
15 {12) In an ink cartridge acccrding 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 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 embcdiment, the electrodes 7a



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. 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
pl ane. By way of non-limting exanple, in the first enbodinent, a center of
the central  electrode 7a in r of .the en nent

the d t
portion FFGrdd GEAEE SH B - urgpfg fgr%\évﬁg\rﬂlir?tl%ﬁiclei%g%hfc.flfét( fé%%lg an ink
trid o] t 12 3),.th t .l | ect i ncl ud
prural 6 cotr ook o @ed nte: at /8RSt oBNESt B And PheCat (Hekst BRe row
dth t i f bly I t ed h [ ft i nk
Suppl Y GO LS VI TR RS BrannCey AT SO oRGFERER AGSeXaRpt e 20 i n
the first enhodi nent, t upper and ﬁomer ows of the electrodes. 7a are
both | ocdtied: n e i 526 ab SHoWKPr i FPE- 36 '( T755 flaf ik BAFOFT dge

accordin center.of the OM/ang a CEQ%EK of .t he

16 I
engagene §§% i % éé%f ﬁ?%?%?%b?§awgigt2§S%ﬁg?%85aiﬂgc Fogﬁe |n%nshBSIy

port a5 VAUEd 25 L G RLANS, LRy of pomll NG RiaTRler g The
located op the axis £,85: 20000 LhFLY: <2k, SLCerbNg ¢hegttodss
(15) In an ink cartridge according to(ld), & center cof the
at least one electrode and a center cf 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 7z in
the upper row and a center of the engagement portion 5a are located
on the axis A as shown in Fig. 2C.

15 (1€6) In an ink cartridge according to {(12) or (13), the
at least one electrode may include plural electrodes arrayed
into at least cne row, and the at least one row and the engagement

( portion are preferably located on the axis of the ink supply
pcrt 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 leccated on the axis A as shown in Fig. 2C.

{17) In an ink cartridge according te (16), a center of
the at least cone 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



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 | ocated at
a central position with respect to the container body in a Z-axis
direction. The small 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 | ocated at an offset position
with respect to the container body in a Z-axis direction. The |arge

capaci tytype j.nk cartridge |' enploys this arran enentkH%%OQDIn an_ink
cartri dg%@f@éﬂc}ﬁf‘ﬁg o A oné bf<(B) Yo Lﬁt%)ﬁwoaﬂjﬁ%% SUppl VP por t* Avi ng an
axis is BgoygdegsgandfgﬁaIqa%tA_égssggjof thfcfh*§t.%%% second surface parts
are inclifed”FEFatiVe & fhe %axis® t%6' presBnt ™%t 1edst S n-part 2 taperad
configuration of.the first wall-. For exanple, in the first, enbodi , the
wal | of ?7 e ¢o ﬁtaﬁhnéjrﬁ Siter'e atrh% 1e "gec rrc?d‘gé’g %ae a“f’r‘gmrt\%terlrce% Ia%f]i %‘ggalﬁ%%er 5
havi ng t he.enga t .pratrusion 5a are.di sed,. extends 20 in parallel to
w eh SRIETEL X ra_aasHoshdmﬁP% ?F;]lege S

t he axis t in supp€§ por wever , invention should not be

rest r5|; cted t he(z}%t}o r at%heign?fpgc%LchrjI%@.a?fco@cﬂfﬂ | ni],c% L%EMAP’ (%?}at‘%gval !

may be inclined i'n par ntire W respett e axis A e ink
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25 4 than a portion o axl's rection, 1S
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X-axis direction. n thi case, ectrodes
The small capacity type ink cartridge 1 employs this arrangement.

{19} In an ink cartridge according to any one of (1Z) to

10 {17), the axis of the ink supply port may be located at an coffset
positionwith respect to the container body in a Z-axis direction.

The large capacity type ink cartridge 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 c¢f the first and second surface parts are inclined relative
to the axis to present at least in part a tapered configuretion

of the first wall. For example, in the firsti embodiment, the

{ wall cf the container, where the electredes 7a and the retaining
member 5having the engagement protrusion 5z are disposed, extends

Z0 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-liimiting example, that wall may be inclined 1in part

or entirely with respect to the axis A of the ink supply port

4, s0 that a porticn of the wall, closer to the ink supply port

25 4 than another portion of the wall in the Y-axis direction, 1is
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be di sposed on the inclined portion of the wall to be inclined wth respect
to the axis AL 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 fornmed 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 direction, and being located in the vicinity of the ink

supply port. |In the first enbodi nent, .the ot 9is _forned in the vicinity
of the i n{{ogﬁtﬁgycg%??rﬁo‘lthrcge Hot” S%\ Eémpsgiﬁ)?e@él?%ﬁl%o'}f@c%? & i & idecond
si de, but.nag,be located, in the first side 31 g$ain$ 1. AD igk cartridge
for detach3b Qen%uﬁF?ﬁgut5e8tﬁ88nti%% TaGT ontF’ atrechr AFhgCaedi ¢& provi ded
wi th an engagenment portion and at | east .one electrode,, the ink.cart.ridge
conpri si nﬁg gJaS%%ﬁ? i%%rgb%dwc %Q/?%d)oanfli?'%tﬁ\?va }19 q”:'ﬁlll ggstbeoﬁglce lé?c?tagode,
fixed rela%évevto t he %irﬁkemaghg an engagenent portion, novable relative to
the first™hall “SRA<bE ng héf*Pna Y-axis direction than the at |east one

ol octiodes and,z, pu e LechorLAeabed SUIBLEORLLLY B, Hhe ganten of the

portion is;gngageable. wilh fhe engagement (Porkl on Gl 408 MW 5 H89) on:
parallel to the axis of the ink supply pert 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 supply port and a slot are provided, the slot extending
in the Y-exis direction, and being located in the vicinity of
the ink supply port. In the first embodiment, the slct 9 is
formed in the vicinity of the ink supply port 4. The slct 9

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

in the first side.
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the Y-axis direction is an insertion direction of the ink cartridge to the
nmounting region; and the at | east one electrode is adapted to contact the
at | east one el ectrode of the nounting region when the engagenent portion
of the ink cartridge is engaged with the engagenent portion of the nounting
region. 2. An ink cartridge according to claim1l1l, wherein the at |east one
el ectrodegaihes a wwdth and a length larger than the width. 3. An ink
cartridge according to any one of clains 1 or 2, further conprising: an ink
supply port having an axis extending in the Y-axis direction and defining a

first i de : desi ite. ] . Sj ' i.S
dirocti an perpanaBifiget o] P Renitey Bieh o R inofind ik talBuRhe bl

accor di pepvidedoligh #a engapbreipartidieardtat lRasSdne @R troli€ ehd e antided fgnprngagenent
portion are located in the first side. 5. An ink cartridge according to

claim 3 or 43acenemsr hodhbaypg pdagitwalkie el ectrode and the engagenent portion
are | ocated i LRk, Y .as viewed in a Y-Z plane
parallel to §E§B£%3§?%§%$4eé§??%kelalﬁ%qgﬂjf-fg%q&éndi rection which is orthogonal
to the X-axi an efigdgeehOportios] bl Rkitive ¢ thedirstonall ardPbding Mighémis aCllakisi dge
according to claim5, wherein a center of the at |east one electrode and a
cent er @fre¢tina thyydgahteast opeelectndyead | ocat ed on the axis of the ink supply

o 4, “wher of Nis e oLty Ahd RO U RBUAERRAEARSE AR D

into at Y-gdastireidnl eercand t he at | east one row and the engagenent portion
are |l ocated on the axis of the ink suPpIy port as viewed in a Y-Z pl ane
paral l el to thfeengeeenten poriai:isi dgagandleawith dhg engaperaent RetiompE Hei BowHiNBogonal
to the >r(eg%(ﬁs direction and the Y- axis direction.

the Y-axis direction is an insertion direction of the ink cartridge to the mounting
region; and

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

engagement portion of the mounting region.

2. An ink cartridge according to claim 1, wherein the at least one electrode has a width

and a length larger than the width.

3. An ink cartridge according to any one of ¢laims 1 or 2, further comprising:
an ink supply port having an axis extending in the Y-axis direction and defining a first
stde and a second side opposite from the first side in an X-axis direction perpendicular to the

Y-axis direction.

4, An ink cartridge according to claim 3, wherein the at least one electrode and the

engagement portion are located in the first side.

5. An ink cartridge according to claim 3 or 4, 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.
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8. An ink cartridge according to claim7, 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. 9. An ink cartridge
according to any one of claims 3 to 7, wherein the axis of the ink supply
port is located at a central position with respect to the container body in

a Z-axig di EA%Cithﬁrtﬁfléé‘Q&%ﬁﬁhg t@clalif sXwikiet HicERel bOheaR JedsNBneYelddtRe
direction. 10. An ink Cartridge according to any one of clains 3 to 7,

wher ei nanthe @&ntes offthe kegigeknens pppion gredocakesl do ket axis af the ik fepply pogiasi on

W th resF)ect 'tﬁﬁt‘gﬁdﬁom ainer body in a Z-axis direction orthogonal to the
X-axis AirEddn HodP'tHe Y-axis direction. 11. An ink cartridge for
detachably nmounting to a nounting region of a recording device provided

wi th an engagenent portion and a plurality of electrodes, the ink cartridge
conpri si’ng: anciphraitmdge dsodidinghtealaim hof 4,relersimlthe atdegst anaélectyodsfincludes

el ectrodes,, fixed relati.ve to.the first ] : an engagenent portiaon vabl e
el at| Ve HoHes Sra o e PRGN Ghai B SRR T s BEFReRCE RN ¢ he
el ect r ogggionamdiRicl Bk tRYUREL Wf BRIihk B PordAs e d S heNY Mand FardlRg to'thRX S
direction, wherein: the engagenent portion is engageable with the enrgyagerrent
por t i on Yo#xis Heeaworand agl-axie girestion Whiclvisxilogdnal de theok-axss directions and thery -
direction. of the ink cartridge to the nounting region; -33 the el ectrodes
are adapt8ddontact the el ectrodes of the mounting region when the
engagenent portion of the ink cartridge is engaged with the engagenent
portion of the nounting region; and at | east one of the el ectrodes and the
engagen®nt pdwt inbradfidgdeccordkng tor ¢lrindewherein 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.

9. An ink cartridge according to any one of claims 3 to 7, 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 orthogonal to the X-axis direction and the Y-axis direction.

10.  An ink cartridge according to any one of claims 3 to 7, 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 orthogonal to the X-axis direction and the Y-axis direction.

11.  Anink cartridge for detachably mounting to a mounting region of a recording device
provided with an engagement portion and a plurality of electrodes, the ink cartridge
comprising:

a container body, having a first wall;

a plurality of electrodes, fixed relative to the first wall;

an engagement portion, movable relative to the first wall and being higher in a Y-axis
direction than the electrodes; and

an ink supply port having an axis extending in the Y-axis direction, wherein:

the engagement portion is engageable with the engagement portion of the mounting
region;

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

region;
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| ocated on the axis of the ink supply port as viewed in a Y -Z pl ane
parallel to the Y-axis direction and a Z-axis direction which is
perpendicular to the Y-axis direction. 12. An ink cartridge according to
claim1l, wherein the at | east one el ectrode and the engagenent portion are
| ocated in the first side. 13. An ink cartridge according to claim1l or 12,

wherein a Ceﬂ{eeéle&ifodteﬁﬁreaédat)ﬁﬁ% cOf@ct Bk SRLIOER AMEe Elo‘ﬁﬁﬁﬁ?feg%n Whéh the

engagenent portion are |located on the axis of the ink supply port as viewed

in the ¥agagpmanteportién ofnthienink ccartridgelge eagaged divitly tho eagageorat pbrimhadhthell to
13, wherein.the el ect(iodes are arrayed so as to format |east one row 15.
An i nk CHPRPPEE'MABt ding to claim 14, wherein a center of the at |east one

row and a cepl&st Sfe bhencCRIBABRITE Nhd RAE eh@ipeRlcht bokRhest @B hhQaAXige afe t he
ink supply port as viewed in the Y-Z plane. 16. An ink cartridge according

to any devetedforcthgiaxss dfithe ank 4upphyeedias witneedaini & YofZ pleseinakallel tppileyY paist i s
I ted at tral . iti it h t.t h nt ai body in th
2 axi o GHFHBEAES 21 SRECIINBsP fy Rl i A5 S5 e of ol ai ms 11 to

14, wherein the axis of the ink supply port is |ocated at an offset

position with respect to the container body in the Z-axis direction. -34
12.  An ink cartridge according to claim 11, wherein the at least one electrode and the

engagement portion are located in the first side.

13, An ink cartridge according to claim 11 or 12, 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.

14.  An ink cartridge according to any one of claims 11 to 13, wherein the electrodes are

arrayed so as to form at least one row.

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 11 to 14, wherein the axis of the ink
supply port is located at a central position with respect to the container body in the Z-axis

direction.

17.  Anink cartridge according to any one of claims 11 to 14, wherein the axis of the ink
supply port is located at an offset position with respect to the container body in the Z-axis

direction.
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