TITLE [0001] | NK CARTRI DGE AND RECCORDI NG APPARATUS BACKGROUND COF THE

| NVENTI ON [ 0002] The present invention relates to an ink cartridge, for
supplying ink, that is renovably nounted on a carriage nounting a recording
head for ejecting ink droplets from nozzle openings to print data such as
an image, and to an ink jet recording apparatus. [0003] An ink cartridge
that is renovably nmounted on a carriage in fluid comunication with a
recordi ng head nust have a secure liquid-tight relationship with a flow
path form ng menber, such as an ink supply needle, that itself comunicates
with the recording head. At the SEEELE the ink cartridge is required to
be easily nountable and renovable for replacenent In the case of an ink

cartridgeodar ryi MikaCARTRIDGEANDRECORDINGAPR ARATTSt i on therein, the ink
cartridge is provided with an el ectrode for contact with a recording
apparatus, and is required to be housed in a cartridge holder so as to

enabl e secure contact B’Aékh@(gﬁﬂfba@?mtm N‘ffoxecor di ng appar at us.

[ 0004] For exanple, as tau ternati ona Pat ent Publ i cati on No.

cont ai riDPO2Iac s helheSHrErers bR an reeFIPYR R (e GgoalT SRRLTSHG F0Bp (.

plurality of electrodes) are provided on one of plural opposing wall
sur f acesmpadibngonitied onalchrrisge mavaingardcarding tierd for sicefitsink drepleds Eopr ovi ded
across this electrode group. Also, a lever biased in the hinging-open

di r ect i mizzle Spprinas td@eint Haa tlth a®bhdnagepdnd tsanfidciet refbating appadahiss docunent
teaches involves an ink contai ner having, on a container wall, an

el ect rigahs)st or age, A thafadd Bl ICRAIRLAS rdlhQABRtd GRiARGNK 10 the

cont ai ner and whi ch cont al IS 1nsta a recerving station.

Pr oj ectl ons_ext.end cont ai n the el ectrical

st or age” YEHEE R Y "‘ﬁﬁler efﬁrgingi‘ﬁdorﬂ'éni?‘ée % Sbe(?‘élrteglciluvgqﬁlﬁt}t ﬁéatéqrg]élg YW d he stor age
devi ce. The npenory device, which is flush with the_wa lies -1 between the
two pr ojevepathermimg wraben Bied apan tkSupplyagedss ﬂ%al‘iéts‘?!f)‘m‘%"ﬁé?atwlélhﬂleout war ds

recording head. At the same time, the ink cartridge is required to be easily mountable and
removable for replacement. In the case of an ink cartridge carrying a memory unit storing
ink information therein, the ink cartridge is provided with an electrode for contact with a
recording apparatus, and is required to be housed in a cartridge holder so as to enable
secure contact with a contact unit of the recording apparatus.

[0004] For example, as taught by International Patent Publication No. 01/54910 |
an ink supply port is formed on a wall surface defining an ink container. At the same time, a
memory unit and an electrode group (a plurality of electrodes) are provided on one of
plural opposing wall surfaces facing this wall surface, and two first projections are provided
across this electrode group. Also, a lever biased in the hinging-open direction is provided
on the other wall surface. That is, this document teaches involves an ink container having,
on a container wall, an electrical storage device that contains information about ink in the
container and which container is installed in a receiving station. Projections extend outward
from the container wall having the electrical storage device and the projections are located

on the sides of the storage device. The memory device, which is flush with the wall, lies
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beyond the width of the ink container. [0005] Also, an ink container
receptacle of the recordi ng apparatus for cooperating wth the ink
container is provided with two second projections for engaging the first
projections at the upper surface and side portions thereof, and a recessed
portion for engaging the lever. [0006] By using such a configuration, the
contai ner can be | oaded obliquely onto the ink container receptacle such
that the first projections are first engaged with the second projections,
and sublsewe@ithe ywd pojatibay. Pséjediohsomthehids bithe kontainesexp@ars®ardan i nk suppl y
port abuts a flow path form ng nenber for ink supply. Also, the |ever

engagesbeé/gﬁzd {[ﬁ%a&qgfth@mr{%&gmﬁccordi ngly, the ink container is fixed to

the ink container receptacle 1n the state where ink can be supplied. [0007]
In the @bﬁge wher e, t he .i nk cartridge Ga§ been fixed to tg; i nk_cont ai ner
recept ddP®] t he | MROCOHRIGFHRRINGTIecePiRalrOf Hhereeud g R BIUB {OT£LOSRFTRHEE pr ovi ded
on the ink container receptacle. Therefore, the two first projections of

t he i nkwigiotheainlneontaing is hevidad witbdwonecopd pyaectionn forehgagmg thakirsont ai ner

recei ver are engaged with each other in two up-and-down and right-and-|eft

di r ect i goRctidiits thetdppetpRte afickidepiRiioRNRertdfIid andedsef portip@edrt i ons of the
ink container are maintained in a predeterm ned reference position, so that

an el ec of the ink container securely contacts a contact group of
the i nkénrgg%ﬁ%g‘l{eﬁg&r'r eceptacle. [0008] However, two positioning projecting
portion

Cont ai MOPOEIThe  noBHUFEY Siohd e Bt 117 GoRBIeT BRS G EH BHEREIEOMBr obi em i n
that the ink container and i nk contai ner receptacle are conplicated in
st r uct uhe inkageataaes réoaptaclgsech that the tshproje0ogy arplfiss engaged withgheasegobl em t hat |
since the lever is flexed open away fromthe -2 cartridge body by its own
el asti cprbfetiens, dsdubsugetlyatié bthef Qdcie pagirdad. Ihehiep@ctsethn ihk&ippl¥poditn a

abuts a flow path forming member for ink supply. Also, the lever engages the recessed

portion. Accordingly, the ink container is fixed to the ink container receptacle in the state

where ink can be supplied.

[0007] In the state where the ink cartridge has been fixed to the ink container

receptacle, the ink container is always pressed upward by a spring provided on the ink

container receptacle. Therefore, the two first projections of the ink container and the two

second projections of the ink container receiver are engaged with each other in two

up-and-down and right-and-left directions. Thus, the upper-and-lower and right-and-left

positions of the ink container are maintained in a predetermined reference position, so that

an electrode group of the ink container securely contacts a contact group of the ink

container receptacle.

[0008] However, two posttioning projecting portions are needed on both sides of

an electrode group of the ink container. The need for these projecting portions is creates a

problem in that the ink container and ink container receptacle are complicated in structure

and are increased in width.

[0009] Also, there is a problem that, since the lever is flexed open away from the
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case where the lever is deforned toward the container side and conpactly
housed in a box or the like, the outward engaging force of the lever wll
be reduced and the cartridge will not be held as securely as is desirable.
[ 00010] Further, since the ink container must be pivoted about a point when
the ink container is attached to the ink container receptacle, there is
also a problemin that, when the flow path form ng nenber for engaging the
ink supply port is long in length, a large_ bending force is applied to the
f1 ow patmidesbaiinhy reataelasimhiosts, & smony deskic forceieanagede sierted. thel ipat B f or ni ng
menber and danmage a packing |located in the ink supply port. [00011] U.S.

Pat ent cAppiletathe GvePigllefoemtd waND the200RRPA8OTR ahingabdpksusadin akox cont ai ner
havi ng a parall el epi pedal shape in which an el ectrode group is disposed on a

o1 de_, SRS I Be| DX fRBRBARE of Relxetife RafadR: iutiARdPaR! {0 of 2

hol der by usi’n ever. According t I scl osur this
publication, since the ink cartridge is held at the predeterm ned position
of the“%tfeg"é"}dswepﬁélyﬁﬁé%‘ﬁ?'ﬁ%l‘?orce of the loading |lever, the structure of

the | oading | ever nust be devised in order to establish reliable contact of
the el@$tiPbde gFeuier, sieesuhe inkgontaingr mustpeipttaslhbotiy upeior wher Godk2] U. S.
Patent No. 6,276,780 discloses an ink jet cartridge and carriage in which,

dur i ng cé@hihéd i§l @€adhes tdhe atld dtaifer PERpRCI ] theredd algo 4 pasblent @WREL, Ghemer of the
ink cartridge is received in an opening under a retainer bar in the

carri agl‘r“e];ﬂopﬁgatﬁ%;’ﬁ{iﬁ lggmia%.tﬂi &4 ag‘nﬂ%%%ll susptpp/repo‘?{ @jlcﬁ%tih%}lgg?.tailérg& h]?uUpper

corner o cartri i ago acros om t he Tpr o] i on, 1y

G op!ehE el B B TR AP SH 002055 Pohelgie

n

Patent No. 6,460,984 describes an ink cartridge wth a |latching arm having
a proj dewipsth foramgcewper arddandeed pseking tagated dnthe ik fpPIythert. s carri age to
secure the -3 cartridge. In addition, during installation, a projection on
the cartridge is received by a corresponding hole in the carriage. Again,
the ink cartridge does not have any intelligence

[00011] U.S. Patent Application Publication No. 2002/0085075 discloses an ink

container having a parallelepipedal shape in which an electrode group is disposed on a side

surface. The ink container is fixed at a predetermined position of a holder by using a

loading lever. According to the disclosure of this publication, since the ink cartridge is held

at the predetermined position of the holder by the pressing force of the loading lever, the

structure of the loading lever must be devised in order to establish reliable contact of the

electrode group, resulting in a complicated structure.

[00012] U.S. Patent No. 6,276,780 discloses an ink jet cartridge and carriage in

which, during cartridge installation, a projection at a rear, lower corner of the ink cartridge

is received in an opening under a retainer bar in the carriage. The cartridge is pivoted about

the projection until the upper corner of the cartridge, diagonally across from the projection,

fully displaces and slips under a latch. The ink cartridge does not have any intelligence in

the form of an electronic memory device.

[00013] U.S. Patent No. 6,460,984 describes an ink cartridge with a latching arm

having a projection that cooperates with structure on the printer's carriage to secure the
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in the formof a electronic nenory device. [00014] European Patent Appln.
No. O 822 084 depicts several enbodinents of an ink jet recordi ng head, al
of which have a hol der nmenber that receives ink tanks, as well as the
recordi ng device substrate, which itself includes recording elenents driven
through electrical contacts. The ink tanks are nounted in the hol der nenber
by a conbination of a novable arm whi ch engages an opening in the hol der
menber and qne or nore projections which are received in corresponding
openi ngs SRRTN#gse IIngldian, ﬁ@ﬁﬁéﬁﬁtal*ﬁﬁénaﬂe@f@ﬁ@r‘ﬂ!@%@é§ami\&e i prselved 8¥Rl y expl ai n
how t he assenbled ink jet recording head is nounted on the carriage of the
i nk j et remespdndiggdpledrt diewarriaparAgam, tireink caramigealoeofiotdiane amy ptellmence.
SUMVARY OF THE | NVENTI ON [ 00015] The invention has been nmade in view of and

Wi th the i if.88m bPa OUGFHR RemsydevigEObl ems, and an obj ect of the invention
is to provide an 1nk cartridge that enables sinplification of the position

regul ati tructure of ap electro r nd reducti,on.in. size. [00016]

Al so, angﬁ?@ﬂﬁ obj e(?t%rwatf E%terbtr‘g%pé?'l&?‘?‘%\@%’ﬁsgr‘igPIgt%tssveﬁ?loe\Wb(‘j’g"thﬁ Phéartri dge
t hat can _be mounted by nmoving an ink supply port parallel to a flow path
fornmi ng hivdeerecoming head rallof “%tsd]ﬁtamg heldgememipohat reqeiyies Hkrtankse s walbaher
object of the invention is to provide an ink jet recording apparatus

sui t abl e thorectidir@i devivg sitiaataf whieh abdf inckdsaedardidgelemEotssbiveetisoegh probl ens,
the present invention enconpasses an ink cartridge that, when used, is

mount ed %Tbcﬁic&ﬁé‘o‘?&a@{sf‘ Qhé‘ﬂggéerﬁ(h Y AEYHEDindhPRAES! MidhtiE? ﬁW%rcoﬁ{BQIaﬁoﬂ grpeceiving

part, and this ink cartri as an 1 nk container wth”having an upper wall,
a bottom vvahl, a fi rlst si de wal |. i.ntﬁrﬁgﬁti n%%t he ci)ottom wal | antd a second
si de wal IMOVARIE BF8 SAGHFHLR453 A SPEUNE Ry PR PRYh 47T R 97 LR PSR 1 an

i nk supply port disposed on the bottomwall at an offset position closer to
t he firstWhishpae egeived HgoriespanHmgSWEBRES ijthgeholder member. The reference does

not specifically explain how the assembled ink jet recording head 1s mounted on the

carriage of the ink jet recording apparatus, nor is there mention of a memory device.

SUMMARY OF THE INVENTION
[00015] The invention has been made in view of and with the intent to overcome
such problems, and an object of the invention is to provide an ink cartridge that enables
simplification of the position regulating structure of an electrode group and reduction in
size.
[00016] Also, another object of the present invention is to provide an ink cartridge
that can be mounted by moving an ink supply port parallel to a flow path forming member
at least at mounting time.
[00017] Further, yet another object of the invention is to provide an ink jet recording

apparatus suitable for receiving the aforesaid ink cartridge.

To solve such problems, the present invention encompasses an ink cartridge

that, when used, is mounted on a recording apparatus having a pressing member and a



wal |l ; a first projecting portion disposed on the second side wall and

| ocated closer to the bottomwall than to the upper wall, the first
projecting portion having a plurality of side portions for being restricted
in position when the ink cartridge is nounted on the recording apparatus; a
pressed portion di sposed on the second side wall, the pressed portion having
an upper surface for being pressed by the pressing nenber of the recording

apparatus; ,a retaining {;re ng age bl e _vvith,%ge_recei ving part of the
r ecor di HECCAREPAT 384 “&Sn'éi gartr S5raF p A &Pn‘élnéb‘f"li RANGIEPIEEN Y2 t he first

projecting portion, and electrically connected to a nenory unit disposed on
the ink tmunna@mibra.ﬁrs{t@malﬂll ittesestohigtige bdiemewal] andesqoosd sidlewabf t he second
side wall where the electrodes are disposed is restricted by the side

por ti onsn@fsei tRE BbiesHh vad aﬂ?fab'ng Rhe frs@sidANAT ah il sﬁﬁ?’lk'p‘éﬂ digfdedoyn t he
pressed portion in a vertical difection. Therefore e el ectrodes can be

vent i ane PRRE b aE el ORIpRARERL HEPREHSZ8 MRS s BV H or e

projecting portion, and the upper surface of the p ectln portion is

pressed ¥ KNArﬁastmrmectmm)pﬁmﬂsﬁppseemnﬂh%éecwd gdewall @mda{@catéétc%sertwbe el astic
pi ece fornmed on the recording apparatus. [00020] According thereto, the
el ect r odestofrowalethan to thh @pperoyatic the igst posjtdtmg parteon aveg sqdunaliy dfselepr essed
portion by the position restricting elastic piece toward the bottom wall

sur f ace.;oHiGs &b MWeing eBtBcROR pdsRIR v@fenttii\ﬁnﬁh&‘r%dg‘éd@ﬁlohﬁ‘tea oh QREeRGrdeHgr ecti on
can be held rel |at§y and securely Al so, the pressed porti'on can be

pressed 4 e ur [ 0 nmount i ng
Pever or PR A BEntR b AT Paperds tﬁ%%‘f?i(d %%‘af?‘éﬁﬁ‘%p&eﬁs%ﬁeopt e e i i
cartridge is properly. aligned, the cartridge | di ng unting | ever presses
the el ecHUpRBLSUIaF o bERE Pweeﬁbajtm FW&%‘?‘W%R?%\K%Q{HEE@P%NW% wal |

surface to reliably and securely hold the positions of the electrodes in the
retaining member engageable with the receiving part of the recording apparatus; and a

plurality of electrodes disposed on the first projecting portion, and electrically connected to
a memory unit disposed on the ink container.

[00018] According thereto, the position of the second side wall where the electrodes
are disposed is restricted by the side portions of the projecting portion in a lateral direction
and by the pressed portion in a vertical direction. Therefore, the electrodes can be
accurately positioned at their predetermined positions,

[00019] In this invention, the pressed portion can be formed as the upper surface of
the projecting portion, and the upper surface of the projecting portion is pressed toward the
bottom wall surface by a position restricting elastic piece formed on the recording
apparatus.

[00020] According thereto, the electrodes formed on the projecting portion are
pressed via the pressed portion by the position restricting elastic piece toward the bottom
wall surface. Therefore, the positions of the electrodes in a loading direction can be held
reliably and securely.

[00021] Also, the pressed portion can be pressed toward the bottom wall surface by
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insertion direction. [00023] In this invention, the pressed portion can be
formed as a second projecting portion disposed at a rear side of the first
projecting portion in the insertion direction of the cartridge into the
recordi ng apparatus. [00024] According thereto, the rotational novenent of
the mounting | ever can be converted into the Iinear notion as nuch as
possi bl e, and therefore the el ectrodes can be precisely positioned to
predet ermi ned posi.tions w thout being subjected to a rotational force.
[00025] #36fiAT holdipe Rroupfing IRy of firaReIrOHE PRGNS o gui de proj ecting portion
extending in the |loading direction of the container and which is | ocated

bel ow t He0028Ver. AcOOCRE]thdat; sty thatvdncartidge skprogartyralidgs, tle dadaded, t he ink
supply port side can be securely guided to the flow path form ng nenber

Al 'so, atholdig hbdRink MéVer PRt itlféﬁb_lécﬁodé?sqm&lt&ﬂthetpft?edﬂngtpbi'ﬂo%ﬁto%ﬁii theon of the
front and rear of the ink cartridge can be held af a predeterm ned

bar 1 surpiel Vel el P At R R RER ARl el os R e *

projecting portion. [00028] According thereto, in a case where the ink
cartri ddesertondegeiadd by using the rotation, the rotation at the tine of
cartridge renoval can be guided into a predetermned |ocus, and the

ext er nal[0f@3¢e apjh thedintentiohethé bosssedgtohtidnoranibe dormredize n sacuahd pacisechgby | at er al
shifting can be reduced to the mninum possi ble. [00029] Al so, in a case

where t I'b%rtiid?l"diss‘p_%&écf AtA%8ar st STTRYV ik érb{é@ﬁzgg YortibfB thd nsE@bh Wird@Rn oféhd S
prevented frominterfering with a cartridge holder rib provided for

restri Ct(:ialqﬁ%équtoﬂﬁgiéﬁt,?:o?c{i]lll%%jpa%gles. ink cartridge in the arraying direction,

even if 10 i ona occurs. [00030] Also, a valve body that is

normal 'y ke in a closed val ve state hy a biasing nenber and an el astic
seal i ng [H@?%ir t harccisingshensie, tha ro@tipplnoypReRtpfthenautingde ey can b

converted into the linear motion as much as possible, and therefore the electrodes can be
precisely positioned to predetermined positions without being subjected to a rotational
force.

[00025] Another aspect of this invention involves a guide projecting portion
extending in the loading direction of the container and which is located below the lever.
[00026] Thereby, when the ink cartridge is loaded, the ink supply port side can be
securely guided to the flow path forming member. Also, at the time that mounting is
completed, the widthwise position of the front and rear of the ink cartridge can be held at a
predetermined position.

[00027] Additionally, a recessed portion can be formed in another wall surface
adjacent to the wall surface that is formed with the projecting portion.

[00028] According thereto, in a case where the ink cartridge is removed by using the
rotation, the rotation at the time of cartridge removal can be guided into a predetermined
locus, and the external force applied to the flow path forming member and caused by lateral
shifting can be reduced to the minimum possible.

[00029] Also, in a case where the ink cartridge is removed linearly, the ink cartridge
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contacts an outer circunference of an ink supply nmenber formed in the
recordi ng apparatus are housed in the ink supply port. [00031] Shifting due
to vibration can be prevented without the need for a biasing device on the
recordi ng apparatus, and the cartridge can be elastically fixed via the
retaining nenber using the biasing nenber housed in the ink supply port.
The | eakage of ink can be prevented by the val ve body when the ink

cartridge is not mounted on_the recordi . apparatus and by the sealing
menber  (REFYCPISE FionEeRPRg w&éai%ﬂﬂ&fﬁp&@g&hw \ed%eflébreatfwang Hisposdiens

[ 00032] Additionally, the retaining nenber can be forned as a | ever having
an engaftbaurkicapddgs ionhempyipgableetio, eventifmtpamal diftingecauecor di ng appar at us.
The |l ever has a projection that biases an upper portion of the |ever

out war df@m]he Caplsh] Oadvd SodyRn tabrRflly kdpein £E0idiVafieanpabRh Ysingr ef er abl y,
a plurality of the projections are respectively formed on side surfaces of

the | ever 00033 ccordi ng thereto ti,ci et ai ni ng nmenber
can be ﬁ"ﬁ@})éa@g&?]elaééc %eﬁgn ’ﬁi’/‘“ ¥ 61\%} %Ut%rg%e"%lﬁ%?lofj Y\E}léa/teh(r%ggégﬁggﬁ. Al so, during
nmounting, the resulting "click™ _can be made nore perceptible. Further, even
when t heOHastsanouier sHshBErence ofar ik rerplnmemaer IoEMer BJBe BCATMERRPBIISgur at i on,
the projection(s) can return the retaining nenber to a proper position to
secur el yrediogsegen theenlengatygroent porti on of the retaining nenber with the
part of the recording apparatus. [00034] This invention also provides that

the proj@osing POSKRRB dadkfo PBrafigh EAVEY preventddl Wikbuk AR €orl athasg@nt @i ner. -7
[ 00035] This way, the ink cartridge can be housed in close contact with a

35] T “the ' nk _cart . 't
cti 11 onsviss Ot Rob ol poABl ARGHE il R LRNE: ERHRAR) iy LR EeSicen

adj acent inpk cartri s can,be reduced to the mnj m. possj.b] e.
J memger usg}g tl’le &ggng memberehousedum the ink supply port. Thﬁeakgge o% ink can be

prevented by the valve body when the ink cartridge is not mounted on the recording
apparatus and by the sealing member when the ink cartridge is mounted on the recording
apparatus.

[00032] Additionally, the retaining member can be formed as a lever having an
engagement portion engageable with the part of the recording apparatus. The lever has a
projection that biases an upper portion of the lever outward as the cartridge is mounted on
the recording apparatus. Preferably, a plurality of the projections are respectively formed
on side surfaces of the lever.

[00033] According thereto, the elasticity of the retaining member can be increased,
to thereby provide more positive engagement. Also, during mounting, the resulting "click”
can be made more perceptible. Further, even when the retaining member is deformed out of
a predetermined configuration, the projection(s) can return the retaining member to a
proper position to securely engage the engagement portion of the retaining member with
the part of the recording apparatus.

[00034] This invention also provides that the projecting portion can be narrower in

width than the ink container.



[ 00036] This invention also provides that a region serving as the upper
surface of the pressed portion when the cartridge is nounted on the
recordi ng apparatus is forned as a flat surface. [00037] According thereto,
t he secure contact of the pressed portion with the pressing nenber of the
recordi ng apparatus can be realized, and the anmobunt of pressing toward the
bottomwal|l surface can be precisely controlled. [00038] This invention al so
provi des that the electrodes are arranged in at least two rows, and the
rows ar gopaspendi qulsawayt ehednk eartriigotart ichduddd Bbgk ottt with HO&438¢e, Accor di ng
t hereto, since the el ectrodes are arranged on the projecting portion in the
wi dt hwi s i rtion is
restrict Z]g%ﬁlﬁ FM eg&@g(?? e re[; }Hg‘é{{k E);':Trt()rgdlzé‘t% |Sgagwé%ﬁggre§€pect to the
contacts of. the re i n aratus sid 40] .Addi tiponall t he

F et ai ni RySHENBGP p%aﬁ @hfﬂgra N by AR h GBI RGO RSB £ on
engageable with the part of the recording apparatus, and the |ever can be
conf i gurtkelmingmemeosside el astic force for urging the ink container toward the
projecting portion side. [00041] Thereby, the electrode group on the

proj ect ifngn3eer t i OIThedAvedEonl AIEE Prdviatifdt a fddibisREHAEhYthe App@GLiEEcedfithe t he
recordi ng appar atus. [00042] In another aspect of this invention, an elastic

seal i ng ing member
engages N ;J?‘Ese Fhor Huén Q‘Rﬁ%ﬁfé chﬁndéehgn{ Ehm& pg(@ge?’ Pﬂfg&gpég%a sfi‘é ﬁ:lecf? 2! 09
cartrid nDunted on the recording apparatus. -8 [00043] Ther eby, the
force a%ﬁ ngs?o the ink cartridge is relieved by the elastic sealing
menber, thereby preventing a local force fromacting on the ink supply
menber dP00X7he r edorcdiding themsto, dteusscurs gonthgitof dmgsegporttm witikthe uppl y menber
can be avoided. [00044] Additionally, the second side wall can have at | east
one of greseimgssendRtlofthe recording apparatus can be realized, and the amount of pressing

toward the bottom wall surface can be precisely controlled.

[00038] This invention also provides that the electrodes are arranged in at least two
rows, and the rows are perpendicular to an axis of the ink supply port.

[00039] According thereto, since the electrodes are arranged on the projecting
portion in the widthwise direction in which the position of the projecting portion is
restricted, the electrodes can be reliably positioned with respect to the contacts of the
recording apparatus side.

{00040] Additionally, the retaining member can be formed as a lever having an
engagement portion engageable with the part of the recording apparatus, and the lever can
be configured to exert an elastic force for urging the ink container toward the projecting
portion side.

[00041] Thereby, the electrode group on the projecting portion can be urged toward
and securely contacted with the recording apparatus.

[00042] In another aspect of this invention, an elastic sealing member is housed in
the ink supply port. The elastic sealing member engages the ink supply member of the

recording apparatus when the ink cartridge 1s mounted on the recording apparatus.
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protrusion for pinching the ink cartridge. [00045] According thereto, even
if several ink cartridges, each having a narrow w dth, are disposed cl ose
to each other, a desired ink cartridge can be renoved and replaced using
t he retaining nmenber and the pinching recess or protrusion. [00046] In
anot her aspect of this invention, the second side wall is elongated in the
cartridge insertion direction. [00047] According thereto, since the
projecting portion and the pressed portion can be disposed on the surface
of the sio8843jal | eThnngjut the fonee applied 4¢ theiivlgeaririige is iebeved by dba ¢lasiic ¢ he
surface of the side wall can be utilized efficiently. Further, the surface
on whi chsehlvg RE@b@Ctheryy EfUVEIiltmg ad Iscd fspofem dcingbotigdtieshppdrhembdof, the
width of the carriage (the width of the carriage in the carriage noving

direct| O{E)a réc%?diﬁ?%ﬁ}{akggﬁg«f [ﬂaVElﬁﬁgeyof?ﬁe iﬁ@%@ﬂlﬂ@@r@ﬁ&%ﬁl%@%oidé@ each ot her

can be made sma n anct her aspe I's 1nvention, the

el ectrodes and the nenory unit are disposed on a circuit board nmounted on a
surface of the projecting portion. The surface of the projecting portion is
parallel to the cartridge insertion direction, and el ectrodes are formed on
an exposB@04dir f aceAdditienally, thheccond sidé wal oanr bave[aD RO Ine A€ 8 oecgbrandtcher et 0, t he
el ectrodes can be appropriately disposed on the projecting portion w thout

i ncl i nat prafrusibhl Fdripaichink ke mkegﬁmﬁ@es can be fornmed by circuit printing
t echnol ogy, while effectively utilizing the flatness of the circuit board.

Ther ef or he co : Lapi | i -3, [ €ecess can

be forne iozrifg]t he p‘g%(]aog(?:lfl é ﬁlgf'r&g ép\)/(l:ié %fisg\?]e l%%ﬁ@@@%ﬁg?c&'\%ﬂﬁg‘éﬂ%@y unit on

t he back surface of %hle circujt board. Th@g en_’w’ re eggosed ur%ace side can
ﬁ C gséan

be used ¥ FLEFRATEHAOMHIHCR AbCRrgEtTGd EHEEd 2 00050]
Preferably, each of the electrodes has a vertically el ongated shape. [00051]
Accor di ntgplared esing the Fetaiging anandheeandthe pisehias sesesn oritteinisondi sposed at a regi on

[00046] In another aspect of this invention, the second side wall 1s elongated in the

cartridge insertion direction.

[00047] According thereto, since the projecting portion and the pressed portion can

be disposed on the surface of the side wall elongated in the cartridge insertion direction, the

surface of the side wall can be utilized efficiently. Further, the surface on which the

projecting portion is disposed is elongated vertically, the width of the carriage (the width of

the carriage in the carriage moving direction) for mounting a plurality of cartridges adjacent

to each other can be made small.

[00048] In another aspect of this invention, the electrodes and the memory unit are

disposed on a circuit board mounted on a surface of the projecting portion. The surface of

the projecting portion is parallel to the cartridge insertion direction, and electrodes are

formed on an exposed surface side of the circuit board.

[00049] According thereto, the electrodes can be appropriately disposed on the

projecting portion without inclination. Further, the electrodes can be formed by circuit

printing technology, while effectively utilizing the flatness of the circuit board. Therefore,

the contact reliability can be enhanced. Moreover, a recess can be formed in the projecting
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that is in the vicinity of the projecting portion for laterally positioning
the ink cartridge and that is high in positioning precision, and therefore
the contact can be established with high reliability. [00052] Another
aspect of this invention provides that the electrodes and the nenory unit
are formed on a circuit board, and the el ectrodes are disposed on the
circuit board at an offset position closer to the bottomwall surface.

[ 00053] According thereto, the el ectrodes can be disposed on a_ region of the
i nk  carRoFfiaige hepes tereis the megonuniteduide §agksuttaee of the FistIpbRagd pike by
engagenent of the ink supply port with the ink supply needle. [00054] In
anot her easpexxpoefl stifice sidevembe osed as heegecomdhphohedtitnglepoat beon is | ocat ed
within a region defined by and between the outernost electrodes in a
directi gfipbb@t is perpendicular to the cartridge insertion direction and
that is pgrallel to the second side wall. [00055] According thereto, when

appar at (00 The of BetrRgeeer OrisE BEPRSant b GRSty e ana 19

pr eci sel osi tioned. [00056] In another aspect of this invention, a height
of the s{é@g‘d&l pr ojéseeiding theeto; the elackronsstda bs sernsatrispliedispgsed ris2 eagim er t han
a height of the first projecting portion fromthe second side wall. [00057]
Accor di nijattihmrtké acindty pbiht ipatjeddibig pbaicndot atecdly positideihg tie ibk chrodddeeadi n t he
-10 vicinity of the second projecting portion can be arranged close to the

i nkcar thitdoRigh ISR BYing PFRURM hitbihsicfGe HRCIOBRRECA bel itabhalel hiiaggihol der .
Further, the rigidity o% the second projecting portion can be readily

increaserd]ﬁ%ﬁitsuch a degree that the second projecting portion can bear
agai nst t p¥'essi ng of the nmounting | ever. [00058] Another aspect of this
i nvention provides an erronequs insertion preventive i%%nti fication piece

whi ch i 083Zhosed Anotikeatwestd this F"é’@“tﬁﬂrtifr%lﬁ?sn‘@a P Eleiodsidnt e second
memory unit are formed on a circuit board, and the electrodes are disposed on the circuit
board at an offset position closer to the bottom wall surface.
[00053] According thereto, the electrodes can be disposed on a region of the ink
cartridge where shifting is reduced to the minimum possible by engagement of the ink
supply port with the ink supply needle.
[00054] In another aspect of this invention, the second projecting portion is located
within a region defined by and between the outermost electrodes in a direction that is

perpendicular to the cartridge mnsertion direction and that is parallel to the second side wall.

{00055] According thereto, when the second projecting portion is pressed by the
member of the recording apparatus, the electrodes is not subjected to a rotational force and
is precisely positioned.

[00056] In another aspect of this invention, a height of the second projecting portion
from the second side wall is smaller than a height of the first projecting portion from the
second side wall,

[00057] According thereto, a portion of the cartridge holder to be located in the
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projecting portion. [00059] According thereto, the cartridge hol ding
mounting | ever for pressing the second projecting portion can be nade
sinple in structure, otherwi se the structure of the nmounting lever will be
conplicated in order to escape the identification piece. Further, the
identification piece can be used as a guide, and in this case the
identification piece also contributes to effective positioning of the

el ectrodes .formmed on the. first projectin or ti on. 00060]. ,Addi ti.onal |y,
The'i dentpaktroopituaiecns ttuoote snirlaos bk coptives el et o
the ink container by a fixing nmenber. [00061] According thereto, the

el ect r odweveatanrg dizs ihgeasedf the cartadgd ledderwhirgisr,ithe sgity of gme@md be easily
handl ed i n conparison to the ink container. Further, since the container

can be C;ﬁ(ﬁjﬁ@ﬁllggaoﬁ&ﬁﬁcah ®gadadlpHereddedid REkh D egrdcntlththe edtioad pesledtingt he
contai ner, product fluctuation of the container can be reduced in

conpar i _spgﬁi%%gg%rqa%?@gi’tﬂ? egsﬁ’%e&%%%&ﬂ”% e € prepared depending on kinds

of Iiqui ntirtica n prece and the first projecting
portion ﬁgn ?e constructed as .a.unitary hlock, which.s fixed to. the

cont ai ndPY$la fi AREeraspselot thip Hyga|on AL e R At Mg TAEr S BSerHLPIUERIVES i cat i on
pi ece and the projecting portion can be fixed to the ink cartridge

si mul t andssti§tatiobpiese sibinlyliedisgsedbityeepde dirst projedtingtpostion ardethe sepond act ure can
be conducted while confirmng the conformty between the identification -11
pi ece angojedithgpdy unit nmounted on the circuit board of the projecting
portion. [oog 4] Anot her aspect of this invention provides a positioning

system t;h hs di | : econd si de
wal | of[tﬂggpnk céﬁ?@?n ﬁ?afﬁbg%géfﬁﬁéiﬁﬁﬁﬁﬁg“%E@%ﬁ?@?&?ﬁ@@g$ﬂﬁﬁéCan be
assenbled into the ink.container, with . hjgh pregision,even b aut onmat ed
s sentl erircaegg0si eh 08 AGeR mrksipak ot BREPYRE B DR e AELEr cosed
portion of the second projecting portion has a surface that extends

per penditeainging feyeawidl hefcampliepted i osder ¢ escape the identification piece. Further, the

identification piece can be used as a guide, and in this case the identification piece also

contributes to effective positioning of the electrodes formed on the first projecting portion.

[00060] Additionally, the identification piece can be constructed as a block, which is
fixed to the ink container by a fixing member.

[00061] According thereto, the electrodes can be formed on the block which is small
and can be easily handled in comparison to the ink container. Further, since the container
can be commonly used regardless of kinds of liquid contained in the container, product
fluctuation of the container can be reduced in comparison with a case in which containers
are prepared depending on kinds of liquid.

[00062] Also, the identification piece and the first projecting portion can be
constructed as a unitary block, which is fixed to the container by a fixing member.

[00063] According thereto, the identification piece and the projecting portion can be
fixed to the ink cartridge simultaneously by a single assembly operation. Further, the

manufacture can be conducted while confirming the conformity between the identification
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el ectrodes are fornmed. [00067] According thereto, the el ectrodes can be
pressed in parallel to the electrode formng surface, the el ectrodes can be
positioned precisely. [00068] In another aspect of this invention, the side
surfaces of the projecting portion are parallel to the cartridge insertion
direction. [00069] As a further aspect of this invention, one or both of the
side portions of the first projecting portion can be provided with at |east
one of .a projection, a ridge and a . groove. The projection(s), ridge(s)

and/ orPigfedad dregnerneny el gayatedioniihe erui deaifiibe Projscties PPRIoPn t he printing
apparatus to help hold the ink cartridge nore securely. [00070] According

t her et[00044)e posiraitican agfect dfghipijentddn prgvides ¢ pasticnang dystesetbatriel y  restrict ed,
and therefore the el ectrodes can be positioned precisely. [00071] |In another

aspectdi@fosdd\biSa befb\lé%ﬂltfh&rbf tﬁé@oékeéhﬁrthé SE6Rt 98¢ @rallpgf tth'e%'k échididregral  with the
proj ecti ng portion on which the el ectrodes are for rre [00072] According

h | d b
For med 8%t (e GEERRA0 Fulihas A R RS R TGN PPl MR, e Che

rotational nption of the nmounting |ever can be entirely converted into the
| i near? “&lb@fe@ﬁoaﬁ‘de“th?eﬂﬂe’dﬁl&*@teq%éelg?lb deviggdes can be positioned to a
predeterm ned portion precisely without being subjected to a rotational

f or ce.[00065][ 00018 andtheradspédnef thaspeationthet presed pyeiohiobthe secatidst al end of the
identification piece is protruded outward beyond a surface on which the

el ect rdRetid i MBG sufBQARA] exfe80p b e e k& Qurtida®naliaes fiede form ng

surface canr%rbe protected by the |den¥)| fication piece. In a case where the
el ectr d on a circuit board, and the circuit board further has
a semeg%g d ﬁei‘or&%ry el enent, these corrponents can al so be pr ot ected by

it g:n![ ld[%)p I : gﬁt Iptgnep ngy greb? 007 I?)rdgg (?arn e pressed mlpg{a%el to the electrode
forming surface, the electrodes can be positioned precisely.
[00068] In another aspect of this invention, the side surfaces of the projecting
portion are parallel to the cartridge insertion direction.
[00069] As a further aspect of this invention, one or both of the side portions of the
first projecting portion can be provided with at least one of a projection, a ridge and a
groove. The projection(s), ridge(s) and/or groove(s) can engage with corresponding
structure in the printing apparatus to help hold the ink cartridge more securely.

| [00070] According thereto, the position of the projecting portion can be securely

restricted, and therefore the electrodes can be positioned precisely.
[00071] In another aspect of this invention, the lever receptacle portion is integral
with the projecting portion on which the electrodes are formed.
[00072] According thereto, the lever receptacle portion and the projecting portion
can be formed as a unitary member, resulting in a simple structure. Further, the rotational
motion of the mounting lever can be entirely converted into the linear motion and therefore
the electrodes can be positioned to a predetermined portion precisely without being

subjected to a rotational force.
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[ 00076] According thereto, by selecting the nunber, position or the |ike of
the identification pieces depending on kinds of cartridges, plural kinds of
cartridges can be identified using a limted space. [00077] The present
invention also concerns an ink jet recording apparatus nounting an ink
cartridge including: an ink supply port forned at a position, offset to one
side, of a bottomwall defining in part an ink container; a projecting
portion, formed on a lower portion of one wall out of two opposing walls
adj acent[09873lhe bdntsathamspectioh dhipissrsioni hgistabadaf dhe Hantifisatiempiessoer surf ace
and side portions that have specific and predeterm ned positions when the
cartri dgsotrsdedonunived epotdesuréco naliwhghappeeatodss anstfermeddn t he one wall is

| ocated further fromthe ink supply port than another wall, out of the two

vals. | popRaated acafifd ARG ahl §1e§i&fdebf hsdrBYEEa IRf FFBELRA LR Of her

wal |, the er extendl Ny upwar rom the ot paced from

t he ot her |1, and having an engagin ortion at an . internedi ate position,
whi ch engeEeeraiee EbaF AeRE CoTFads Hedanheh oy SFBaRAe A
plurality of electrodes fornmed on the proj ecting portion and which are

el ect ri caichiy bordinslar dds a seraicomstvstoy memory elewpys BgscorprifoacitpRarcdsi b ner. The
ink jet recording apparatus has: a flow path form ng nmenber communi cating

with a rgomcrdny theidentiidtidopisgd at the opposite position to the ink supply
port in the state where the ink cartridge is nounted; a wdth direction

regul ati@gofsrfi SCtp R, bipARaliflor HYAdtifiChioABibdgcppRideNs of the

proj ecti 3 portion; a position regulating elastic piece for abutting

t he upp face pf the rojecting.portion. [00078 cardi t her et o,
both si 3@98184] t he %E%f‘g%}% f}%be?%yglrytsie@ﬁ"r%rtée P‘@era?%s&f‘%{fr?ﬁ%ﬁ(wfgﬁ% di rection
regul ating projecting portion, and the upper surface thereof is regulated by
t he el astififispiandiecehderending ontkindsgb sartidgss, pluraliands of cpittdges avbeH can be

hel d at a predeterm ned position. [00079] In this invention, when the ink
car t ri dgdentsietl osidgd linfiteé spazsi ti on regul ati ng

[00077] The present invention also concerns an ink jet recording apparatus mounting
an ink cartridge including: an ink supply port formed at a position, offset to one side, of a
bottom wall defining in part an ink container; a projecting portion, formed on a lower
portion of one wall out of two opposing walls adjacent to the bottom wall, the projecting
portion having an upper surface and side portions that have specific and predetermined
positions when the cartridge is mounted on the recording apparatus, wherein the one wall is
located further from the ink supply port than another wall, out of the two walls, is located;
an elastically deformable lever formed on the other wall, the lever extending upwardly from
the other wall to be spaced from the other wall, and having an engaging portion at an
intermediate position, which engages a corresponding part of the recording apparatus; and
a plurality of electrodes formed on the projecting portion and which are electrically
connected to a memory unit disposed on the ink container. The ink jet recording apparatus
has: a flow path forming member communicating with a recording head and formed at the
opposite position to the ink supply port in the state where the ink cartridge is mounted; a

width direction regulating projecting portion for abutting the side portions of the projecting
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el astic piece can be pressed by the | ower portion of the ink cartridge's
projecting portion and is elastically defornmed, while thereafter, when
nmounting of the ink cartridge is conpleted, the elastic piece returns to
its original position and abuts the upper surface of the projecting
portion. [00080] According thereto, the ink cartridge can al so be nounted by
pressing the ink cartridge inward in a direction parallel to the flow path
form ng nenber of the recording apparatus. Thus, an undesirably high |evel
of for cePQRHPI apGP PRELApIsENRHNG gagtisdlect &Y ABULRE thorRRehTsABENor t he i nk
supply port. This way, the elastic piece retreats in correspondence with

t he novemegpttigfpdriien cartri dge wi t hout hindering the nounting operation of
the cartridge. Also, at the tine nmounting is conpleted, the cartridge is

hel d at [obdmﬂposi LA QBrothiEIref® Hoalhdediot thelg?SicOiRGIrRGead r&litatERby @ Securely
mai nt ai ned. [00081] In this invention, a projecting portion is forned at the

P01 on APt Sl LALLM Al RN L BT P 1

[ 00082] According thereto, when the cartridge is renmpved, the rotation can
be gui dégclasicierepearefoes, themrasitions of therlectinae proypsat paleipat i on, and t he
external force applied to the flow path form ng nenber can be kept as | ow
as i s possddereningd@ei@idh. The recordi ng apparatus according to the present
invention can be -14 configured to satisfy the equation: L ? Htan0 + A L,

where L [oggtd)e di ShamemvEaRR When th@@:ﬂ@éa;ﬁi‘d%é Aa8adel, e PoRtiS RGLiaNEg POrtion to
a center of the ink supply port, wherein the upper surface of the

B e L S A

renmoved _ rec s aro N qurred when
| engt h GOhEEFREN SATeon His hereAbbB P RREALTE o T BoGHTT4RAT di opl acement -
al l owabl e range of the elastic sealing material [00084] According thereto,
t he ink wamleted dhe dasticlpéece eetorne tio hyomgina posion hwd abwks the upper surface of

the projecting portion.

[00080] According thereto, the ink cartridge can also be mounted by pressing the ink

cartridge inward in a direction parallel to the flow path forming member of the recording

apparatus, Thus, an undesirably high level of force will not be applied to the flow path

forming member or the ink supply port. This way, the elastic piece retreats in

correspondence with the movement of the cartridge without hindering the mounting

operation of the cartridge. Also, at the time mounting is completed, the cartridge is held at

the position where contact with the electrode group can be securely maintained.

[00081] In this invention, a projecting portion is formed at the position of the width

direction regulating projecting portion corresponding to a rotation assisting recessed

portion formed in the ink cartridge.

[00082] According thereto, when the cartridge is removed, the rotation can be

guided into a predetermined locus by the projecting portion, and the external force applied

to the flow path forming member can be kept as low as is possible.

[00083] The recording apparatus according to the present invention can be
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cartridge w thout applying excessive force to the flow path form ng nenber.
[ 00085] The present invention also provides a recording apparatus, which
receive an ink cartridge including: an ink container having first, second
and third wall surfaces, the second and third wall surfaces being adjacent
to the first wall surface and opposing each other; an ink supply port

di sposed on the first wall surface; a retaining nenber disposed on the
second wall surface, the retaining nmenber having an engagenent portion

el ast i cadifiguredngagafbihe equational. paky/taoh +alleeded Ing thp piateatafsomahe

| ever-pressed portion disposed on the third wall surface, and which can be
pressed Ltk . ing.: t] g i aratus; a
Dr o7 et 1S BB b TRl PO RS ARy BEE bl Bor FEEIs EBRE™ T
the | ever-pressed portion, the projecting portion having sjde, portions that
are to Beéface akibeipeeieding pofting seeEsPYR FRIOFFAREE wg?n tsankaCysiridesls ty of

el ectrodes di sposed on the projecting portion, and electrically connected
t 0o a neraoroyedifiom e sqrosiug appatanes, b ika rotawhangle requited whek theatk catalgdi ng
apparatus has a flow path form ng nenber comrunicating wth a recording

head, aﬁ@erﬁ@?éﬂﬁ%@?he&e&?ﬂingia?;ﬁhrwﬂis,%is%%ﬁaﬁﬁg gt dtkhe PR Ipwthrerhingf the ink
cartridge which is receive e recordi ng apparatus; and the nmounting | ever

has a rotation ful crum on side of the lever-presse ortion, wherein when
'he engREERHIER bdr EincipsbprlBbREetim iR Baa HERE ST B ubEE W ' he
part of the recording -15 apparatus, the nounting |l ever rotates about the
rot at i ofpOPBAcr um Ancbring sisestof the inkl @enadgprandseemperd byantadtiog shd ieker - pr essed
portion's predeterm ned position and is retained in a nmounting lever's

pr edet egdHTiE wRBSLE Appiyind SREARL A & e MIwi itk Rirdirdlhé@maenent, the surface
opposite to the surface Tixed by the retaining nenber can be securely

et netisf ', ARy LR A B eSO BE BRSBTS
the | ever pressed portion i, Lhe Tount kg 01 eckliof §am Bgeltel o th @ smel

second and third wall surfaces being adjacent to the first wall surface and opposing each

other; an ink supply port disposed on the first wall surface; a retaining member disposed on

the second wall surface, the retaining member having an engagement portion elastically

engageable with a part of a recording apparatus; a lever-pressed portion disposed on the

third wall surface, and which can be pressed by a cartridge holding mounting lever of the

recording apparatus; a projecting portion, which is disposed closer to the ink supply port

than the lever-pressed portion, the projecting portion having side portions that are to be

restricted by the recording apparatus; and a plurality of electrodes disposed on the

projecting portion, and electrically connected to a memory unit disposed on the ink

container. The ink jet recording apparatus has a flow path forming member communicating

with a recording head, and formed at a position which opposes the ink supply port of the

ink cartridge which is received the recording apparatus; and the mounting lever has a

rotation fulcrum on a side of the lever-pressed portion, wherein when the engagement

portion of the retaining member is properly engaged with the part of the recording
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[00087] Additionally, when the ink cartridge is not nmounted properly, the
nmounting lever is prevented fromnoving to the nounting |ever's

predeterm ned position. [00088] In this fashion, errors in nounting the ink
cartridge can be prevented with assurance. [00089] The present disclosure
relates to the subject matter contained in Japanese patent application Nos.
2002- 341826 (filed on Novenber 26, 2002), 2003-76890 (filed on WMarch 20,
2003), 2003-76891 (filed on March 20, 2003), 2003-128049 (filed on My 6,
2003) arfdP2ens- he meyating leyadogtes eyt the rotatmgdylerianamt Biessghilén is expressly
incorporated herein by reference in its entirety. BRI EF DESCRI PTI ON OF THE
DRAW NG3eeD@OB8dd iirgen toldevsrepréBedipetipe's prpdeteimvieed/pasiten aad chresdimadi ing
different portions of a first enbodinment of an ink cartridge in accordance

wi th the RsaipBlevenysibéemindddRbh, Fig. 2 is a cross-sectional view show ng
an enbodi ment of an 1 nk supply port fromthe ink cartridge depicted in

Figs. 1 1B; [000 Fi.gs. r cli i W ng,
respect ﬁ\()@(?%/é] t he ‘&s)ct%P ﬁ%‘%gutro etgﬁgf%@%%%?‘ trgkr? S%éfﬁ%ﬂo(r?]éjzolrgﬁ%#o tégcsz‘lyll{a%\éﬁ{ g‘gggr d havi ng
el ectrodes and which can be nmounted on a_ -16 projecting portion of the ink
cart ri dgBe erbpnag 8Wmbsr g@nge sequsely getaingdby @ﬁdnqrﬁngng %@r‘r Emghﬂswéﬁh% ic view
showi ng the locations of contacts which are to be contacted wth the

el ect r odesr-pr&38aORItisH §.prébsédshbyea peatapdoicivesite efithe howhigg laveretisodi nent of a
carriage of a recording apparatus suitable for receiving the ink cartridge

shown i dsiiign RF BeQ&VenPriskdiic?Bon intRORBAdting drectorl GndehkMayie] £Y@hll onal vi ew
showing a state in which the ink cartridge is nounted on the carriage;

[ 00095] fg}cgwh%@.t%eimg&fk%ﬁr%%}eﬁﬁ r}éﬂaﬁl‘é"d?hov"i ng the state in which the ink

cartridge of I'S mounted on the carriage, and Fig. 6B is an
I ' how ng.th , o X
entar QEd[Og(SS%\ﬁV S O%Qﬂtlgnaﬁy, when the ink cartridge is not mounted properly, the mounting

lever is prevented from moving to the mounting lever's predetermined position.

[00088] In this fashion, errors in mounting the ink cartridge can be prevented with
assurance.
[00089] The present disclosure relates to the subject matter contained in Japanese

patent application Nos. 2002-341826 (filed on November 26, 2002), 2003-76890 (filed on
March 20, 2003), 2003-76891 (filed on March 20, 2003), 2003-128049 (filed on May 6,
2003) and 2003-204804 (filed on July 31, 2003), each of which is expressly incorporated

herein by reference in its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS
[00090] Figs. 1A and 1B are perspective views, each showing different portions of a
first embodiment of an ink cartridge in accordance with the present invention;
[00091] Fig. 2 is a cross-sectional view showing an embodiment of an ink supply
port from the ink cartridge depicted in Figs. 1A and 1B;
[00092] Figs. 3A and 3B are perspective views showing, respectively, the structure

of the front and rear of a circuit board having electrodes and which can be mounted on a

-16-



proximty of a projecting portion defining a circuit board fixing surface;
[00096] Fig. 7A is a perspective view show ng an enbodi nent of a built-in
portion for a contact form ng nenber and a el astic piece unit, and Fig. 7B
is an enlarged perspective view showi ng a upper end portion of a rib from
Fig. 7A; [00097] Figs. 8A and 8B are perspective views show ng enbodi nents
of the contact formng nenber and the elastic piece unit, respectively;
[00098] Fig. 9 is a side elevational view showing a state in which the ink
car t ri dgejedtmg partignedhavnk kardridgeattpictadm fegd. phsid 1BrandfFig. & sar ri age; [ 00099]
Fig. 10 is a side elevational view showing a state in which an ink cartridge
IS pushieshatit vy dHoSviltf 1Bk RehiidiB dPebhith &8 whithiake @betloAfikied Witleke 1 s def or med;
[ 000100] Fig. 11 is a side elevational view showi ng a procedure for renoving
t he inkelecﬁgﬁés“ dge; [000101] Fig. 12 is a schematic view showi ng a | ocus of
rotation duri'hg renoval of the ink cartridge; [000102] Fig. 13 is a
perspective. view showing a nodification of the ink cartridge in accordance
with ordB9%bodi méig: 4d% 2 PAISRECHMG WA SBAWINg N embodimssy of gpstiagesf214H are
perspective views showing an ink cartridge in accordance with a second
enbodi meardiog apiurstus suteble fanecdidn HR4hk Edrtyidgd Shdven ia thepepetitg Figuswsew show ng
the exterior of an enbodinment of a carriage of a recordi ng apparatus, which

is sui ga@dsa]for 'L 811y h §ile bRGationkl ﬁﬁ&%ﬁévﬂﬁ@a@ﬁaﬁﬁh%hi&ﬁﬁ@'ﬂﬂ{ &gt ent ;

[000105] Fig. 16 is a top plan view, showing the ink cartridge of the second

enbodi rreont terr[)ount%‘(tgfgl on the carriage with a nounting | ever being renoved;
[00010(”3"]l W él C4¥D88%i de el evati onal vi ew showi ng the ink cartridge of the

second _enbodi nent nounted on the carriage and fixed in place by the
mount i A80Q%yer; Fig. 6Ais a top plan view showing the state in which the ink cariridge of

Figs. 1A and 1B is mounted on the carriage, and Fig. 6B is an enlarged view showing the
proximity of a projecting portion defining a circuit board fixing surface;

[00096] Fig. 7A is a perspective view showing an embodiment of a built-in portion
for a contact forming member and a elastic piece unit, and Fig. 7B is an enlarged
perspective view showing a upper end portion of a rib from Fig. 7A;

[00097] Figs. 8A and 8B are perspective views showing embodiments of the contact
forming member and the elastic piece unit, respectively;

[00098] Fig. 9 is a side elevational view showing a state in which the ink cartridge is
aligned with a predetermined position of the carriage;

{00099] Fig. 10 is a side elevational view showing a state in which an ink cartridge is

pushed in by its projecting portion until an elastic piece is deformed;

[000100] Fig. 11 is a side elevational view showing a procedure for removing the ink
cartridge;

[000101] Fig. 12 is a schematic view showing a locus of rotation during removal of
the ink cartridge;

[000102] Fig. 13 is a perspective view showing a modification of the ink cartridge in

accordance with one embodiment of this invention;
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[000107] Fig. 18 is a side elevational view show ng the ink cartridge of the
second enbodi nent placed into the carriage with the ink supply port
abutting the ink supply needle; [000108] Fig. 19 is a side elevational view
showi ng the ink cartridge of the second enbodi nent pushed into a position
at which the ink cartridge is retained by a lever, and the 1ink cartridge is
rel eased fromthe nounting lever; [000109] Fig. 20 is a side elevational
V|eM/shomnng a state in which the ink cartridge of the second enbodi nent
engages [@19803 hk shigpl M nédidiae penpettive viensshowvgigdingeingatetiefinom t he

carriage; [000110] Figs. 21A and 21B are perspective views show ng

nodi fi catdoptisicOvith R8econdepbedigiEhost B Mveni@001 11] Figs. 22A and 22B are
perspective views showing a color ink cartridge in accordance with a third

o T LB O Y O s A AR .5

el evati on gnd” d l'an” vi ew I'nk cartridge of the
third enbodi rrent [000113] Figs.. 24A and 24B are p ecti.ve :fws showi ng a

bl ack i AkTIasE ¢k Geerding appqetuacwlaﬁluaﬁe%a fi%fftﬁﬁ*émgﬁ éﬁﬁaeg €of this

invention; [000114] Figs. 25A, 25B and 25C are side eI evational views and a
bott om pécandembudirmﬁt;t he bl ack ink cartridge of the third enbodi nent;
[ 000115] Figs. 26A, 26B, 26C and 26D are a top plan, front, side and rear

el evati pmhosyi ewWsig | £5RAGH pk@lvew, Showig eimmébngeqfft% fkogk to be nounted
onto the col or |nk cartrldge deplcted 'n Figs. and 23; [000116] Figs.

278 o 2 AR SO BBk 8B BB Tr AR S BRI, ELor2 0
anot her [(?Or(])efog]f t ltl% %’?lsoarsu:lleneiiev%%gtgarl I\/Eagweshowm0 the ink cartridge of the second
embodiment mounted on the carriage and fixed in place by the mounting lever;
[000107] Fig. 18 is a side elevational view showing the ink cartridge of the second
embodiment placed into the carriage with the ink supply port abutting the ink supply
needle;
{000108] Fig. 19 is a side elevational view showing the ink cartridge of the second
embodiment pushed into a position at which the ink cartridge is retained by a lever, and the
ink cartridge is released from the mounting lever;
[000109] Fig. 20 is a side elevational view showing a state in which the ink cartridge
of the second embodiment engages the ink supply needle and the lever is disengaged from
the carriage;
[000110] Figs. 21A and 21B are perspective views showing modifications of the
second embodiment;
000111} Figs. 22A and 22B are perspective views showing a color ink cartridge in
accordance with a third embodiment of this invention;
[000112] Figs. 23A, 23B and 23C are side elevational views and a bottom plan view
of the color ink cartridge of the third embodiment;

[000113] Figs. 24A and 24B are perspective views showing a black ink cartridge in
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[000117] Figs. 28A, 28B, 28C and 28D are a top plan, front, side and rear

el evational views, respectively, show ng an enbodi nent of a block to be
nounted onto the black ink cartridge of the third enbodi nent; and [000118]
Figs. 29A and 29B are perspective views show ng an enbodi nent of a fixing
system forned in each of the color ink cartridge and the black ink cartridge
to fix the block thereon. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 000119] Now, the details of the invention will be described bel ow based on
i | | ust r Zceridanesadilrbathind qubodmey) ofthigdnvesiotind 1B each show an enbodi ment of
an ink cartridge according to this invention. In this enbodinent, an ink
cartri ddecdlldncl udes. aSA| 2B aoiSql aeside slevanbnag/iews adrtbaittoar p!h)mdiy:wZa and a
lid body 2b (which also could be referred to as first and second sides),

and an 'd??hesﬁmli}{k E’Mdﬁe tfﬂj%&]k(ge,gg&glhgrﬁd on a wall surface (the bottom

wall) 3 0 contal at engages an ink supply needl e,

suppl yi §TTHE) {o ?&%ﬁéﬁh&a oo fF Lo ont T° e P RREH5pe 0 por .

is disposed at a p05|t|on offset fromthe central plane of the cartridge
t owar d ommNSsraﬂeectlwiy,tcbfemlembgdmwdt@%ﬂblmht@dxeulmwlte(di ongo thgreoldrdnlsi de of a wal |
surface ("side wall") forned with a lever 9 serving as a retaining nenber).

The i nk qaariligd dgatdd ialRa. basndet,op surface (top wall). The ink supply port
4 is configured to define an ink flow path passing through the bottom wall

3 and t gogfigage t'ﬁ‘% Q*/‘ASZ%O'ZB? %ﬁc‘?%ﬁ alq td 'Hérpfr%ﬁmgﬁﬂ' @Péa??le\% tonaf N€ 1 NK

flowpath bet e I nk suppynee ean an’in I nk

cartrldel Int p f . the ink s
o1 ot 1 ud AP B rRR FY chiArRD AT ol PR b%c&rto?ﬁaﬂO&aaﬁﬁaﬂﬁ%?rpﬂg%wnﬁa
illustrated, but the ink supply port according to the present i nventl on is
not Ilmtb‘é‘éplﬁlbmkﬁﬁ%fl@m gn. [000121] As shown in Fig. 2, the ink cartridge 1
i ncludes a val ve body 6 normally

[000117] Figs. 28A, 28B, 28C and 28D are a top plan, front, side and rear elevational

views, respectively, showing an embodiment of a block to be mounted onto the black ink
cartridge of the third embodiment; and

[000118] Figs. 29A and 29B are perspective views showing an embodiment of a fixing
system formed in each of the color ink cartridge and the black ink cartridge to fix the block

thereon.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[000119] Now, the details of the invention will be described below based on
illustrated embodiments.
[000120] Figs. 1A and 1B each show an embodiment of an ink cartridge according to
this invention. In this embodiment, an ink cartridge 1 includes a flat container including a
container body 2a and a lid body 2b (which also could be referred to as first and second
sides), and an ink supply port 4 that is provided on a wall surface (the bottom wall} 3 of the
container body 2a and that engages an ink supply needle, which is part of a flow path

forming member of a recording head, for supplying ink to the recording head. In addition,
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kept closed by a spring 5, which exerts a biasing force on the val ve body.
The valve body 6 and spring 5 are arranged at the |eading end side of the

i nk supply port 4. An annular elastic seal nenber 6a for sealingly engaging
the flow path form ng nenber (not shown) is |oaded on the outer side, i.e.
the | eading end side, of the valve body 6. [000122] Wth reference again to
Figs. A and 1B, the lever 9 serving as the elastically deformable

retaining menber is formed on a wall surface 7 on the side closer to the

i nk supﬁﬁejmbémplmp@mﬂ ipdispased aopaspis il fiam thesgnriralgdane pf thw cersdgar e
substantially orthogonal to the wall surface 3 having the ink supply port

4. The wahrdsunefsiiecin Zheclangibirlinat dinstider(ee dnhke §idoof a wall kurfaed'stdeevalit) |
surface 8 can be considered the rear wall (those skilled in the art wll

appr eci %ﬁnédpg\fh RV ¢ GITThRl Q&f(%@gg ﬂlgﬁg%.grlfégglgtﬁéé@ﬁ%%q% IsoNipiS altyer 9

extends upwardly such that“iIts e wall surface 7,

and its upper ortiaon is spaced gpart .fromthe wall surface 7. .A guide

o of ect iSHgRrT G Bhs 1R sAaRCA T FHRERERAS SRR R B BRE RRSIE Surf ace 7.
[000123] Also, a projecting portion 12 having a surface 12a, e.g. a flat

sur f ace,thiongh thedatiomupglot encate espegstthe nisepy oeedpy fos indgommunmation vighe
recordi ng apparatus (discussed in -20 detail below) is fornmed on a | ower
end por tthoink dowt faeh bithesn elidk sipplyaeediSarsianask tiganiteer offhierig&itridae Wi dt h t han

the width of the ink container including the container body 2a and |id body
2b. As qERICLABhdiRed! £ i B L2 of AR SAHIAIHRQNAY on 12 acts
as an upper sur*lg?:lg’ %Pargopr egnskZ%llb ]g&t%{ton [ ﬁ)r(t)ﬁl% er%oo%?trt;eoﬁ to be pressed
by an elastic piece or. ressi ng. menber . 40 of the recordi ng. appar at us.
Tor nt ng soatee 3 B BF Gehined oy s AOMSRAEL 508 men Pl PSR B Ahs e
suitable for receiving a user's thunb is fornmed in the upper portion of the
wal | surbrgseet igvenfiopisyioalimited &f this dssigh.odes 14 for making el ectrical contact
with elastic contacts 41 of a recording apparatus (shown in Fig. 5) are
formed dao@21sur f aoseshd@n af Figh?, the okeeattiidgy poclidena Rvelaordyld mirmiiy t he wal |
surface 8. In this enbodinent, the electrodes 14 are forned in two
st agger a@pf Q¥edbhaeBrifs SOVKiOH &R s HiddRigUHRE bn kW Mbody. The valve body 6

and spring 5 are arranged at the leading end side of the ink supply port 4. An annular elastic

seal member 6a for sealingly engaging the flow path forming member (not shown) is loaded

on the outer side, i.e. the leading end side, of the valve body 6.

[000122] With reference again to Figs. 1A and 1B, the lever 9 serving as the

elastically deformable retaining member is formed on a wall surface 7 on the side closer to

the ink supply port 4 out of the two opposing wall surfaces 7, 8 that are substantially

orthogonal to the wall surface 3 having the ink supply port 4. The wall surface 7 can be

considered the front wall, and the wall surface 8 can be considered the rear wall (those

skilled in the art will appreciate that this terminology also could be reversed). The lever 9

extends upwardly such that its lower end is located at the wall surface 7, and its upper

portion is spaced apart from the wall surface 7. A guide projecting portion 10 is formed on

the lower portion of the wall surface 7.

[000123] Also, a projecting portion 12 having a surface 12a, e g a flat surface, that

can support an elastic piece or pressing member of the recording apparatus (discussed in
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four electrodes in the Iower row) such that a plurality of the electrodes 14
are horizontally arranged in each row It will be appreciated that this

i nventi on enconpasses the use of any other suitable el ectrode
configuration. [000124] The el ectrode di sposed at the center of the upper
rowis |located on a plane that intersects the central axis of the ink
supply port 4 and is also perpendicular to the surface where the el ectrodes
14 are formed. Other electrodes are arranged with reference to this

cent r déthiy belbwpRIGGhea! DG IbGIEendDorfidH & the SABORAERITRE stshased Betrodes in this
enbodi nent, the positional offset of the el ectrodes can be reduced even when

the i ok 1 . i i unti ng of
the 1 B RSAA PGPl e BUPOE i Snllir BB JREL e Py PR BT, B
forme n,the front surfac f circuit board 15 and are di sposed by

fixi ngd 8?@’ ﬂ% r”’éﬁ]ieﬁ”c'ﬁaé‘?élgi tB%S‘-t"ﬁ‘ée %%ﬂ?fjéh%l)@ecé‘f‘gPﬁ‘é“onp[aﬁ‘:@c?tsia g portion 12.
In addition, as shown in Fig. 3B, a nenory unit 18 such as a

r eadabpeer eniftcalof e psssddqonaencinohis embudimer|te re presssidnhanagdasan pEEPROM st ori ng

i nformati on about the ink contained in the ink container, is nmounted on the

rear srkdimEReRber 40N tid ﬁe@é&idtngtagﬁirgtu&@urﬁﬂ bhck @/18ged niaCakiliy, gonnected to at
| east sone of the electrodes 14. -21 [000126] Since the nenory unit 18 is

nmount Nyt a rface of, t LEGUI I n this fashion, a
reces gé%i%gd k) Q@gﬁ glc é?\ﬁﬁ% %%egﬁlltﬁlgleg&rerl(él&eﬁr\ﬁ%% f‘?ey(g@ft }girmrrbélg f%)%letdﬁiéﬁ?ur face 13 of
the projecting porti 12 by utjlizing the thjckness, of the projecting

porti Bﬂpwomnﬁ%&eewﬁfwaﬁ%gﬁ plugality o 1%e°frﬁ€?se1‘h.Orﬂﬁié!‘gaﬁh’fcgﬁégnent al so makes
it possible to fully use the entire surface side of the circuit board 15 as
an ar eentanteyithvtdstih codtectedt kot 2 cdeslingappantus éshdivapo gl .S) atfosnadeon a t he

el ectrodes 14 can be fornmed by a circuit printing technol ogy, while

ef f echurgRE Y3 lab'filiei;ﬁgﬁﬁinfgﬁﬁrtﬁdrﬁlmﬁlepﬁ‘o thé @alt kiigatets. Dotkrdndithéent her eby
provi de an enhance contact reliability. [000127] Wth reference nowto

5, A AR SRS (IR ISIE s g dhor o551 1 79
four electrodes in the lower row) such that a plurality of the electrodes 14 are horizontally
arranged in each row. It will be appreciated that this invention encompasses the use of any
other suitable electrode configuration.

[000124] The electrode disposed at the center of the upper row is located on a plane
that intersects the central axis of the ink supply port 4 and is also perpendicular to the
surface where the electrodes 14 are formed. Other electrodes are arranged with reference
.to this centrally-disposed electrode. By this arrangement of the electrodes in this
embodiment, the positional offset of the electrodes can be reduced even when the ink
cartridge shifts about the ink supply port during the mounting of the ink cartridge.
[000125] As shown in Fig. 3A, these electrodes 14 are formed on the front surface of
a circuit board 15 and are disposed by fixing the circuit board 15 to the surface 13 of the
projecting portion 12. In addition, as shown in Fig, 3B, a memory unit 18 such as a
readable-writable semiconductor memory element, such as an EEPROM, storing

information about the ink contained in the ink container, is mounted on the rear surface of

the circuit board 15, and is electrically connected to at least some of the electrodes 14.
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bel ow. The recessed portion 17 cooperates with a positioning nenber of the
carriage, and is forned at the side of the portion where the projection
portion 12 is formed. This rotation supporting recessed portion 17 has an
inclined surface 17a, the |l ower portion of which is positioned on the wall
surface 8 side, and the upper portion of which tapers inward toward the
facing wall surface 7 side of the ink cartridge 1. [000128] The lever 9 is
provi ded on the wall surface 7 of the container body 2a with a fulcrum or
pi vot PWiOh2E] 9a Bince the mepwey upbdi§ isomoustedidnethe eane surgacaofl thescisbiadoardal | y
deformable. A claw portion, or projection, 19 serving as an engagi ng

porti oms engademinea Yéckly 13adseeFis @ BY ageadbrelithinanlydosiddtialeysusfaapesl engagi ng
portion 38 of the carriage projects outward above the ful crum 9a. Another
proj ect}.on IS f t f . . Gl ion 19, so
et o bt P afdedihe aSATRR 205 PR MRS S R ARt Dt Pe 8RR e
such projection js forned_on each side of ,the | eyer body. [000129] Figs. 4
and 5 Hd0eRgN upl B thegain skhig arapgemet aEH kBbdiPRERie WY Y HEtBRGMT§  appar at us
suitable for receiving the aforesaid ink cartridge. A carriage 30 is

conf i gsurate aide af the2Fcanbdard dfjes hohwe ovandhiclsthdeticgnde Mi ¢ah teulippsett i al |y a
box shape such that a plurality of ink <cartridges can be inserted therein

from altovel NRe SbdRdes14 aGebe rrhdtEbyVd EitdittpYinBig febnddédyt QMlle portion of the
carriage 30 is formed with a recessed portion 31 that engages a gui de

menber - - r.oc ' f f ' ratus or the
e afengy ot e FufeBr Ao O ok T3, ¥ nkitty BRARLCL AR 0 e
surface 32 tq%. slides on the flat surface of a second gui de nenmber (not
shown) cOtaRdeE6YlityAs shown in Fig. 6, an ink cartridge storage portion of the
carriage 30 is partitioned by ribs 33 (seenin Fig. 4), and ribs 34 for
separ al?0932dhe c¥ithrrettgrnce nomtafitg har 2 rotgzmasgftingrecessdsdspasievihg as both a
wi dth direction regulating nmenber and a rotation assisting nmenber, so as to
store arguideddbid dsyistig ih e remblaliodgesnk tartridge Srogmbhedhmiaps, asdiseusad ri age

receives three color ink cartridges all fornmed in the sane shape and one

bl ack bAKwCEhL FcB@Ed portion 17 cooperates with a positioning member of the carriage, and
is formed at the side of the portion where the projection portion 12 is formed. This rotation
supporting recessed portion 17 has an inclined surface 17a, the lower portion of which is
positioned on the wall surface 8 side, and the upper portion of which tapers inward toward
the facing wall surface 7 side of the ink cartridge 1.
[000128] The lever 9 is provided on the wall surface 7 of the container body 2a with a
fulcrum, or pivot point, 9a on the lower portion of the lever 9 and is elastically deformable.
A claw portion, or projection, 19 serving as an engaging portion engageable with and
disengageable from a suitably-shaped engaging portion 38 of the carriage projects outward
above the fulcrum 9a. Another projection 20 is formed between the fulcrum 9a and the

claw portion 19, so as to project laterally outward from the lever body, and preferably one

such projection is formed on each side of the lever body.

[000129] Figs. 4 and 5 show the carriage structure of an embodiment of a recording

apparatus suitable for receiving the aforesaid ink cartridge. A carriage 30 is configured as a
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which is wider than the other ink cartridges, but which is otherw se of the
sane shape. Particularly, while the |ower portions of the ribs 34 are of
the sane width, the central portion side of the upper portion of each rib
34 is formed with an inclined surface portion 34a for cooperating with the
rotation assisting recessed portion 17 of the cartridge 1 (this also can be
seen in Fig. 7B). Since the rib 34 has such a structure, the side surface in
the |ower portion of the rib 34 abuts the side surface of the positioning

proj ect icRgri@e ol aﬂ@?—1sQfe\s,\lﬁﬁé@lﬂv@lﬁédb"st‘aﬂ@ﬂlyta%o&%ﬁweash% thaea piuddliybBiakposi tion
of the cartrldge Al so en the time comes to renove an ink cartridge, the

Poi 1t a1 gnasl e ROSIGALLRYLE LOLA1BR GRS ALbRor Y iR Shane and

p03|t|on [0} sur ace I ONn he rotation aSSIS |ng
recessed portion 17. [000131] hown i ig. 4, a flow path form ng nenber
36 (in PRFEONATRbRIFaTEREe 304 %ne@ Miﬁéé%ﬂséedwlw Lhabeneasss 4 4 ng end

portion and a continuous cylindrical portion extending therefrom for
engagi ngnankter fovkned bp playe-pocessihgr femppifthargcondkgtapparatus oot g dndaltht 35
provi ded on the under surface of the carriage is located in each ink

cartri dg@gtﬁét@srt@@%ldvﬂ% Ja80bfARe cAriRgeI(Rhhd ¥ g@iﬁe b fRe BRRRHUGIIAINaRe fimach of
whi ch can maintain meni scus, are formed through a conical surface of the

coni cal n the oII d 6, so that ink can be supplied from
t hese tﬁs?}% 0(% o?condt%" “He r&vgég |iﬁ°gwﬁead via the cylindrical portion of

t he hol | ow needl e. [000132], As shown in Fig. 5, the carrl age 30 has a wall
surface (BHP38T t e tAseshpwy ét Fig pran Hﬂwﬂrmeé@ﬁgﬁp@&@nlo fithaearfiages Wiged with a
groove 37 for engaging the projection 20, and al so an engagi ng portion 38
(a recegsedioped by obs 3h(sedn is Fegridgdindwibs )34ffmrsepmgmgg oee ¢ameidgt fwm potharon 19.
The groove 37, which can be thought of as a retaining nmenber, is forned with

an incl le@&doﬁtﬂé tiBe &erdrk@ as bR a WP difeetidr @Pul@inghéiGber \Whd amstah@mgsc&uh@e
cartridge side. During ink cartridge |oading 1nto the carriage 30, the

I ncl i nedpghid %%eas:f’c? @t F@QBIGLM)PWH‘& Eeﬂmd% é‘l‘ mfﬁ]&ﬁﬁéd‘hhgﬁeth@%affr%é ows. At the

initial stag€ of |ng cartrid e projection

receives three color ink cartridges all formed in the same shape and one black ink cartridge
which is wider than the other ink cartridges, but which is otherwise of the same shape.
Particularly, while the lower portions of the ribs 34 are of the same width, the central
portion side of the upper portion of each rib 34 is formed with an inclined surface portion
34a for cooperating with the rotation assisting recessed portion 17 of the cartridge 1 (this
also can be seen in Fig. 7B). Since the rib 34 has such a structure, the side surface in the
lower portion of the rib 34 abuts the side surface of the positioning projecting portion 12 of
the cartridge to regulate the widthwise position of the cartridge. Also, when the time comes
to remove an ink cartridge, the point around which the cartridge rotates can be controlled
by the shape and position of the inclined surface portion 34a and the rotation assisting
recessed portion 17.

[000131] As shown in Fig. 4, a flow path forming member 36 (in this embodiment, a
hollow needle having a conical leading end portion and a continuous cylindrical portion
extending therefrom) for engaging the ink supply port for supplying ink to a recording head

35 provided on the under surface of the carriage is located in each ink cartridge storage
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20 at each side assuredly contacts this inclined surface 37a by virtue of
the inclined surface's wde nouth, regardl ess how far open the lever 9 is.

Al so, once the ink cartridge has been nounted, the inclined surface 37a
forces the lever 9 to pivot open toward the wall surface side of the
carriage i.e. toward the outside. Particularly when the projection 20 is
formed on each side, the I ever can be securely guided to a preferred
position, even when the lever is tw sted. [000133] Al so, a second groove 39
i s formegdidneAqrtlite ofjfiooiheor@l-holElj eck e€whith cogr memeriB9 menlstwshaean be t hought
of as a retaining nmenber, engages the guide projecting portion 10 of the

i Nk car forne@ehritihta Refar Rrhbeoandctical padion @f tiRNMIIIBHAENE 36t fpahhtTkk cartri dge
fromshifting in the widthwi se direction as nmounting concludes. |In addition,

in this nhodi i | egti rti.on.: rpove 37 are
ot ovi dod" Ol PRUIER Hom 05 PR 8RS P RO PREMEN e IR BRLEEEGET T on,
respectiveIY, in order to increase the volunme of the ink cartridge as much
as possP%‘Ihé.lOlictWquie- be appreciated that the same benefits in guiding the
ink cartridge can be obtained if the groove 37 is forned in the ink -24
cartri d@e0aiy] t heApstajwecihiFig 5pihe choiagd 80 hss 4 walimmdfaos oppusite rie lewartdréfdge
storage portion, although the storage capacity of the ink cartridge may be

r educedihe Q00131ke ASha ROWAnd N with § grodwve 82%hr GRAdiINE HRSrSEAIAID, hROKIGH on the
opposite surface of the carriage 30 is formed with a positioning elastic

[ whi.ch al b hQuaht . of, . - ' d
h0a or  WhriRREEER0LER B r ke BURSh i i AL L R RERE R o1 "h ch

abuts the flat surface 12a of the ink cartri d%e_' S projecting portion 12. The
el asti cPUYAR A8t Thergrogws Th which cambe theushy ofeap repismgrpeEicr.ds Frard it or
el ectrically contacting the electrodes 14 fornmed on the projecting portion
12 i s dasiposed shehad Taths uppeapbitonpif edech widenyt0@0ki3EE cartridgesided be
understood that it is preferable for the ink cartridge to be nounted to the
carri agpugfi iktdartBagedloadisdmtd tha@Buiage 96, thomalkinedRurfa®k 35AQvBpdritelv@s. 5, 9 and

the ink cartridge as follows. At the initial stage of loading the ink cartridge, the projection

20 at each side assuredly contacts this inclined surface 37a by virtue of the inclined

surface's wide mouth, regardless how far open the lever 9 is. Also, once the ink cartridge

has been mounted, the inclined surface 37a forces the lever 9 to pivot open toward the wall

surface side of the carriage i.e. toward the outside. Particularly when the projection 20 is

formed on each side, the lever can be securely guided to a preferred position, even when

the lever is twisted.

[000133] Also, a second groove 39 is formed below the groove 37. This second

groove 39, which can be thought of as a retaining member, engages the guide projecting

portion 10 of the ink cartridge just before the end of loading, and prevents the ink cartridge

from shifting in the widthwise direction as mounting concludes. In addition, in this

embodiment, the guide projecting portion 10 and the groove 37 are provided on the ink

cartridge and in the ink cartridge storage portion, respectively, in order to increase the

volume of the ink cartridge as much as possible. It will be appreciated that the same

benefits in guiding the ink cartridge can be obtained if the groove 37 is formed in the ink
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10, since this will limt the forces being applied to any one portion of the
ink cartridge and recording apparatus. [000136] Fig. 7A shows an enbodi nent
of the structure in the region of the carriage 30 having the elastic piece
40 and el astic contacts 41. As shown in the enlarged view of Fig. 7B, the
regi on opposite the ink cartridge 1 is forned with an open-topped openi ng or
slot 34c that is defined between the adjacent ribs 34, and each rib has a
groove 34b,. on both of |jts sides. A contact fornln menber 42 has an

el ast | caany'gaéﬂ@)ﬁmwéctng(O@H&lé fqrmgd ph Ahednk gatralgeRt A RBRPUEOBhown i n Fi g.
8A. The contact form ng nmenber 42 includes a substrate 41 b nounting the

el ast i caldonghtiesstarigeacnpatityef tlominka cartidgemaydenedised. i s i nserted into the

| ower side of each slot 34c. A plurality of elastic pieces 40, as shown in

Fig. 8lfooass r eSREShIWEhYi @Db%h%ﬁim‘?(ﬂgetslftﬁ‘a gfonﬁ)'n%@o%éosltgﬁr@&@%'fngs 34c.
In this enbodiment, an el astit plece uni t orrre with four elastic pieces

40 is unt e asti |ece 0, ect| portion
51 forng-‘ﬁgfgld|aﬁ§9§ﬁgfoap%{o‘(‘féh LY “E"’f%é??ga PEH® Qf hlgh ?Jléo 8%19% %‘RU gtl C piece
40, and a claw (projection) 52 |limts the vertical A novenent of the el astic
pi ece 48 2 pregwnasnppeert Hogwereistlaof phibesranast widtionfblsaimasdedapect i vel y
cover the contact formng nenbers 42, each elastic piece 40 also has a
f unct i oendodObpsfotlect abnes théBatcsarfha@ct2afod e inlg cartredgb'e prajéting poatdtoh 2. dthe
reference nuneral 53 depicts a guide projecting portion. [000137] In this

embodi NBRitic &Lt 4 P&V HiKmSALEILALRG Tl el'e§mé‘dl icoRaets) for BrRetrithlftomtdchng
predeterm ned region of the carriage 30, as shown in Fig. "9, the projecting

porti Ongl%i%}]e%tj H%igs 14tfla i n? c%n %e pr@ec?%% Hggfon%q{;dt o%i%gé?ﬁrQElts ‘ag‘?e%%cé S pushed

downwar orl piece 40 is
conpresaﬁd by the projecting portion 12 and deformed in the direction shown
by arroW:B. Thus, the ink cartridge 1 noves past the elastic piece 40 and
conti nues downward. [000138] In this process, the projection 20 on each side
of the [M0&35]9 of Ittsheuld hikundeastood digeit s prefatabietfer thaenki cactridgeth bair f ace 37a
formng the wi dening portion. Al so, the guide

mounted to the carriage 30 with only a small amount of rotation, as shown in Figs. 5, 9 and

10, since this will limit the forces being applied to any one portion of the ink cartridge and

recording apparatus.

[000136] Fig. 7A shows an embodiment of the structure in the region of the carriage

30 having the elastic piece 40 and elastic contacts 41. As shown in the enlarged view of Fig.

7B, the region opposite the ink cartridge ! is formed with an open-topped opening or slot

34c that 1s defined between the adjacent ribs 34, and each rib has a groove 34b on both of

its sides. A contact forming member 42 has an elastically deformable claw (projection) 41a

on each side as shown in Fig. 8A. The contact forming member 42 includes a substrate 41b

mounting the elastic contacts 41 and the contact forming member is inserted into the lower

side of each slot 34c. A plurality of elastic pieces 40, as shown in Fig. 8B, are respectively

mounted on the upper slots of the openings 34c. In this embodiment, an elastic piece unit

50 formed with four elastic pieces 40 is mounted thereon. In the elastic piece unit 50, a

projecting portion 51 for engaging the groove 34b is formed on each side of each elastic

piece 40, and a claw (projection) 52 limits the vertical movement of the elastic piece 40.
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projecting portion 10 enters the groove 39. Wen the cartridge 1 is further
advanced, both sides of the positioning projecting portion 12 are gui ded by
the ribs 34, and the ink supply needle 36 enters the ink supply port 4 to
rai se the valve body 6 against the force of the spring 5. [000139] It is
preferable that the width of the projection(s) 20, taken together with the
width of the lever 9, be no greater than the distance in the w dthw se
direction between the container body 2a and the |id body 2b. This way,

si nce t Rinse pesd ¢lastinipreges4 (T are dispesei $o npauitidey covanalre ¢onact fkmowy tri dge i tsel f,
adj acent ink cartridges can be closely arranged, as the projections of the

adj aceniehBkrsQar ddch QK Médel 400 Habh Sidcb € oPprotecanetRRehR forh0140] The
ink cartridge 1 is thus pushed into a predeterm ned position. Then, as

shown ip Fidg. .oy the.lever 9 is ro d_.about.a reqi.on ch serves as a
ivor pBeib® & I iticret iratealioth S At RS B SR PR on o “The
inclined surface 37a of the carriage,  and the claw 19 is noved agai nst the
engagi nfP08b#tli on bethigsabedinest, r‘"élﬁg%?ﬁpﬂlf FEHIAZE 4d¢ fligned BrRAsitiopyith yenerating a
perceptible "click"™, which can be heard and/or felt by the user. -26

Ther eby predetemgined@gioaad tlieycadeige 36 asshowwain Fiped,abe projedtez parsiohé@nbsecur el y
nmounted on the carriage. [000141] As depicted in Figs. A and IB, lever 9

is an elipnaatiegicPeaPehalhamRedittide f RPuiRHldoSMIRRLER tils BMeatidd, ¥4 NY hi nge”.
It will be understood by those skiTled'in the art that this structure is

shown b . Qf | g _onl. nd not lim¢tation .and that r attachnent
scherresg{ha\agom%&}uﬁg?%g eﬁitécd’lg et@dgf’maérﬁ% iﬂ’%g‘efp?%’i%? tf} 1% psotr{l] i}/leirjlélibgn. [ 000142]

Al so, al npst concurrently, the elastic piece 40 is no | onger subjected to
the fofefarmgdip thedirastiemshoxay yaurasy Bt Rauspihg iceartagen bmavenprashtignd i s
therefore restored to its previous state by its own elasticity. Thus, the

| ower esldst4Qliecef4Otangd cettamies ¢owpiverd. 40 abuts the flat surface 12a in the
upper portion of the projecting portion 12. At this time, the ink cartridge

Lains bg r ged13gjai nsin thikgrédeds theCprofRblidClGorfidach Aide OF then@ley 9 of e ik ect rodes 14
cartridge 1 contacts the inclined surface 37a forming the widening portion. Also, the guide
projecting portion 10 enters the groove 39. When the cartridge 1 is further advanced, both
sides of the positioning projecting portion 12 are guided by the ribs 34, and the ink supply
needle 36 enters the ink supply port 4 to raise the valve body 6 against the force of the
spring S.

[000139] It is preferable that the width of the projection(s) 20, taken together with the
width of the lever 9, be no greater than the distance in the widthwise direction between the
container body 2a and the lid body 2b. This way, since this positioning structure is no wider
than the ink cartridge itself, adjacent ink cartridges can be closely arranged, as the
projections of the adjacent ink cartridges will not interfere with one another.

[000140] The ink cartridge 1 is thus pushed into a predetermined position. Then, as
shown in Fig. 5, the lever 9 is rotated about a region which serves as a pivot point to a
predetermined outward position by the action of the inclined surface 37a of the carriage,

and the claw 19 is moved against the engaging portion 38 under a strong applied elastic

force, thus generating a perceptible "click", which can be heard and/or felt by the user.
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brought into electrical communication with the elastic contacts 41 w thout
substantial rubbing between the electrodes 14 and the el astic contacts 41.
This elimnates not only wear of and damage to the el ectrodes 14 and the
el astic contacts 12, but also prevents danmage of data stored in an EEPROM
(menory device), which may otherwi se result from inappropriate contact.
[000143] In this state, in the vertical direction, the near side of the ink
cartridge 1 is regulated by the projecting portion 12 and the | ower end of

the el pgdréty, LGS Bafhsilpidednlife thRAGK cartiite Ohs bl sbétlfelf alduhied @ the i S regul at ed
by the claw 19 and thé engagi ng portion 38. Also, in the horizontal

direction (wwdth direction), the location of the near side of the ink
cartri%‘lj}réa "is regulated by both sides of the projecting portion 12 and the
width direction regulating projecting portion 34, and the position of the
back si08@l1U t heAs depicteshin FigsgbAend 4B, lewqy R iap alopgatehmegbercpiagheddoe 39 and
the guide projecting portion 10. Because the position of the ink cartridge
can bethpmatissdacy 7dgnit Hioinkdihget Hewdl raindadesd b4 thase skilleparthy apalsitt i oned to
-27 establish electric contact with each elastic contact 41. [000144] By

Vi rtuenfstdBiufe i@ SHANOSIRA of éxQ@PM%% AdtHinfilibh, I Mdend drikel d di agonal Iy by

the I ower portion on the "near de d the upper portion on the back side.

Therefgre, the . mounted ink cartr.id can.be. hel.d securely at a

or edet SiagmEY Sehs Aish Sou o SR R G HERERAR Y 000145) i so.
since the strong elastic force acting on the |ever 9 urges the ink

cart ri [@§e1420war Alshealragsh spncurientiiy, ska dashg piceh80 is|nodengsgeabladed forthey press
against the elastic contacts to maintain the electrically conductive

rel at i fonehthy Hal éeevixeihed bynthagddjedtimg pogtioncl® anldés thetedimt irestoredrbeits 6a of t he i nk
supply port 4 has an opening smaller in dianeter than the ink supply needle

36, ovpiagiolPsthte By &k dhiefstiofty. Thes, eleddWbCende@b ofMeiENS4sti6Bietf 44 MSuts Nk suppl y
port 4 is elastically deformed to sonme extent while naintaining an airtight

o UL 0y 4B RS S oA e i = o
cartridge 1 is urged against the elastic contacts 41. Accordingly, the electrodes 14 can be
brought into electrical communication with the elastic contacts 41 without substantial
rubbing between the electrodes 14 and the elastic contacts 41. This eliminates not only
wear of and damage to the electrodes 14 and the elastic contacts 12, but also prevents

damage of data stored in an EEPROM (memory device), which may otherwise result from

inappropriate contact.

[000143] In this state, in the vertical direction, the near side of the ink cartridge 1 is
regulated by the projecting portion 12 and the lower end of the elastic piece 40, and the
back side of the ink cartridge 1 is regulated by the claw 19 and the engaging portion 38.
Also, in the horizontal direction (width direction), the location of the near side of the ink
cartridge 1 1s regulated by both sides of the projecting portion 12 and the width direction
regulating projecting portion 34, and the position of the back side of the ink cartridge 1 is
regulated by the guide groove 39 and the guide projecting portion 10. Because the position

of the ink cartridge can be precisely controlled, the electrodes 14 are properly positioned to
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36, thus preventing damage which coul d otherw se be caused by the action of
a local force applied to the ink supply needle 36. In addition, it is
preferable to use the elastic nmenber 6a having such an automatic alignnent
ability that a portion of the elastic nenber 6a, which is elastically
contacted with the ink supply needle 36, is novable relative to a portion of
the elastic nenber 6a, which is fixed to the cartridge. [000146] Al so, the
projecting portion 12 is formed with a width no greater than that of the
cont ai nestabbgislecac comitast efithreach ewstin coiteet dach gap in the array direction
between adjacent ink cartridges is reduced to the m nimum possible, i.e.,

even whpnot4ug pl walikthy oPfhis dritg&adnt rthélHRENtas tkSdattigde isheR Gataatiantial |y
contacting arrangenent agai nst each other, the position of the ink

cartri the il(ﬂvetrLﬂﬁn?ornroqll%hgbéa?%ltdie %Hcg Iﬁl%ﬁlp?% ot &t ﬁlle%aElfﬂg% aith%pefor%r\hgt her

wor ds, because e projecting por I'S narrower e 1nk cartridge
itself, adjacent ink cartridges can be gl osel y, arranged, since these

posi t i oWPHYehmkjcattdgrsap G felgmscurely pt hipredetengnedpositiour withgut FeAYEBE anot her .
[000147] Incidentally, the term"array direction” refers to a line along
whi ch epecgtemglitye i nk cartridges nounted in the carriage are arranged. As
showmn in Fig. 6, this line is parallel to the scanning direction al ong

whi ch t oo e | agglsh Sic8 CheidmpleRGticiotden@tify bintheN&ver JPPREHSINKON t he ot her
hand, en the ink cartridge 17is to be renobved fromthe carriage 30, the

ink carfrj [ eld. f e L0 [ i’ refi.nger on the
ever o HEF I g ide pPliadti AL pEueslodds LERoRORRS Rbaifis M ERYET S7
squeezed and defornmed so as.to be noved toward the near,K side .i.e, the

cont ai nERHHRE A %ﬁﬁmék“’d@e%P?a“Yé;HB‘gJICHV%@?%HB%H?%glﬁ%‘”‘(hhg’t adgitioly sipsefYer s al so
could be used). As the lever 9 is elastically deforned, the claw 19

di sengagjesticirentbet heokthg inki mgply pottidolims 38 oparies saller iy dipmetgetham theiiply | ost t he
support formerly provided by the engagi ng portion 38, noves slightly upward
in respppBmebdie Bhovih@sd NYelhichy thxelidtiededd yneintber 6pof 1hg ik supplypertiyk suppl y
port, and the claw 19 on the lever 9 is displaced to a position outside the

regi on Qfe1f&iI1E BB EhaG o8k eRRnB&hile maintaining an airtight relationship with the ink

supply needle 36 inserted therein, so as to relieve local contact with the ink supply needle
36, thus preventing damage which could otherwise be caused by the action of a local force
applied to the ink supply needle 36. In addition, it is preferable to use the elastic member 6a
having such an automatic alignment 'ability that a portion of the elastic member 6a, which is
elastically contacted with the ink supply needle 36, is movable relative to a portion of the

elastic member 6a, which is fixed to the cartridge.

{000146) Also, the projecting portion 12 is formed with a width no greater than that
of the container body 2a. Therefore, even when each gap in the array direction between
adjacent ink cartridges is reduced to the minimum possible, i.e., even when the plurality of
ink cartridges are stored in a substantially contacting arrangement against each other, the
position of the ink cartridges in the array direction can be accurately regulated. In other
words, because the projecting portion 12 is narrower than the ink cartridge itself, adjacent

ink cartridges can be closely arranged, since these positioning projecting portions will not
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[ 000149] The ink supply port 4 is disposed at a | ocation offset toward the
wall surface 7 where the lever 9 is disposed. Therefore, during cartridge
renoval , the ink supply port 4 can be disengaged fromthe flow path form ng
menber, i.e. ink supply needle 36 by turning the cartridge about a | arge
rotation radius L in the direction shown by arrow G direction about an
abutment point F of the ink cartridge with the |ower end of the elastic

pi ece 40, as schematically shown in Fig. 12. This arrangenent can reduce

t he adventsderefwfithoins apbthany bending force (torque) applied to the ink supply
needl e 36 in cooperation with a cushioning function of the elastic seal

menber §eodiaat el dﬁdi&&l@dllgi/the@éihﬂ‘éhﬁy Hinection! tefis tcalinddddd Whickf the ink
supply needl e 36. [00015 When the ink cartridge is turned during the

cartrid V- 2y ' - r il cul he. i I -ace, portion
34a, atgg%%?%R?gkF%%Q%F%b@uaﬁ§ﬁ1@ﬁégz?%%ﬁgﬁr%§¥%'%?k@ﬁ%{m?gﬁ%ggﬁﬁgﬁher mai n
body 2a.of the ink cartridge, but the presence of the recessed portion 17 at
this port PasHHIe benih st erdanelane whe e e ge irBempcitad dvatd &g easy and
snooth renmoval of the ink cartridge. [000151] The anount of displacenent
between the center of the ink supply needle 36 and the center of the ink
supply port 4 can be expressed by AL =L - (Htan0O), where L is the

di st ancgobEtagpen tdieihe RutcrBitd, Rk thefinbirGiagt Nes @ RSem6vRI B6R (4O contacts to
restrict a rotation center, and the lower end of the central axis C of the

| nk SUDF%'aP’rgggﬁg,éﬁe gm'g dgj:agtrilﬁgee% hsﬁﬁé?&é”@xk(ﬁbl‘é%fgﬁ{ teﬁe:bgne&%r%g&ggnée‘?%gttﬁe of the ink

supply nee . tion quire ryng renoval of
the i nk 'G4F PGB HLALITF GUICHPE rocR e POTREEC: FIAMHF (et 8 RECELEM v meedle 36
is engaged with the ink supply port 4 to the state in which the center
poi nt ofdefdimedl eads tegheanaveditowhis thekeas gidpli.¢. the eelitain@eniis bpdysside Ohed out si de
the end face of the ink supply port 4. [000153] The naxi nrum value for His
defi ned shsuldppiaddreabe that biver figgegd isd ¢ovid bded). As the lever 9 is elastically

deformed, the claw 19 disengages from the engaging portion 38. The ink cartridge, having

lost the support formerly provided by the engaging portion 38, moves slightly upward in

response to the biasing force exerted by the spring 5 in the ink supply port, and the claw 19

on the lever 9 is displaced to a position outside the region of the engaging portion 38.

[000149] The ink supply port 4 is disposed at a location offset toward the wall surface

7 where the lever 9 is disposed. Therefore, during cartridge removal, the ink supply port 4

can be disengaged from the flow path forming member, 1.e. ink supply needle 36 by turning

the cartridge about a large rotation radius L in the direction shown by arrow G direction

about an abutment point F of the ink cartridge with the lower end of the elastic piece 40, as

schematically shown in Fig. 12. This arrangement can reduce the adverse effects of any

bending force (torque) applied to the ink supply needle 36 in cooperation with a cushioning

function of the elastic seal member 6a that elastically contacts the cylindrical portion of the

ink supply needle 36.

[000150] When the ink cartridge is turned during the cartridge removal, the rib 34, in

particular, the inclined surface portion 34a, attempts to interfere with the side surface of the
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| ower end of the ink supply port 4 to the intersecting point E at which the
central axis Cof the ink supply port 4 intersects a line drawn to extend
fromthe abutnment point F (shown as reference nuneral Fin Fig. 12) and to
be parallel to the bottomsurface of the ink cartridge (to be perpendicul ar
to the central axis C). [000154] Since the ink cartridge has an ink supply
needl e (36) nounting |length H of about 5mm the rotation radius L is about
28.8mm and the rotation angle 0 is about 10 degrees, the displacenent
anount Aoitaibertmeebodih2a cithe enk aaftritdges buntke praspicy ofidedeees8d amton t het cent er  of
the ink supply port 4 can be calculated to be about 0.4mm [000155] In

ot her weiglgortion daf RloPihe GReddrontaior e W LR dnable BhASE) SnEERM ot RG] 62
installed in the ink supply port 4 can be deforned by a force that does not

cause dag&ge to .-d30 the ink supply needle 36 is defined as A L, and the
rotation d‘?lﬁ%arifl €5%n be set as L Htan0 + A L. [ 000156] Further, since the
rotation force is applied to the distal end of the |lever 9, which is the
furt hes{0G% o t he The ameettiof displaremesn batyveen Hgsanter of the fk supRly waedle 3@ge can be
removed easily. [000157] Moreover, by rotation in this manner, the

el ect r odestht4esanofxbe ikaugply poftdocan®k egpresse@by cOIMuDI- ¢HIthed), whire Itike el astic
contacts 41 w thout substantial rubbing between the electrodes 14 and those

el astic coptacts 41. Thi | i m nat es .,nqt,. onl y. wear of and da to the

ol oot r olBAs patica 1 Sufine oo Bovtichts® Sic Kifte o paffits 03I stored i n
an EEPROM (the nenory device), which could otherw se be caused by inproper
cont act rotafigoeents) andrihelaver pashof the gerifabais Gl tasrink sypphnpart 6. ietei | y conf or m
to a user's thunb nay be provided in place of the pinching recessed portion

2¢ i n onteimindviuouf the ehteens Ragth oftliedak supBOGEEBIB[36Qmdt this tiod feeatidhand, t he
opposite side of the ink cartridge | is constructed so that the projecting

porti onalde k&ulrES i ol A1 KMIMK BeHtiRget e | ower end 40b of the elastic

[000152] The rotation angle 0 is the rotation angle of the ink cartridge required from
the state in which the ink supply needle 36 is engaged with the ink supply port 4 to the state
in which the center point of the leading end of the ink supply needle 36 is positioned

outside the end face of the ink supply port 4.

[000153] The maximum value for H is defined as approximately the length from the
lower end of the ink supply port 4 to the intersecting point E at which the central axis C of
the ink supply port 4 intersects a line drawn to extend from the abutment point F (shown as
reference numeral F in Fig. 12) and to be parallel to the bottom surface of the ink cartridge
(to be perpendicular to the central axis C).

[000154] Since the ink cartridge has an ink supply needle (36) mounting length H of

about Smm, the rotation radius L is about 28.8mm and the rotation angle 8 is about 10

degrees, the displacement amount AL between the center of the ink supply needle 36 and
the center of the ink supply port 4 can be calculated to be about 0.4mm.

(000155} In other words, a deformation amount by which the elastic seal member 6a

installed in the ink supply port 4 can be deformed by a force that does not cause damage to
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pi ece 40. Thus, when the lever 9 side is lifted, as shown in Fig. 4, the
cartridge is rotated in the direction of arrow C, as showmn in Fig. 11
about the upper surface of the projecting portion 12, which serves as a
rotation fulcrum while at the same tinme being guided by the rib 34 serving
as the width direction regulating projecting portion. At this time, the rib
34 partitioning the cartridge storage region enters the rotation assisting
recessed portion 17 forned in the side surface of the ink cartridge | so

t hat t htbe inkisupply heedigas b deSnadas Atlednd theaotapios detiesrintandst sthed o, 2i . e., the
position where the flat surface 12a of the projecting portion 12 is
disengaﬁﬁdefrqglthe | ower end 40b of the elastic piece 40. Thus, at this

st age, WKk 31 cartridge 1 has disengaged fromthe carriage 30 and can
be lifted obliquely for removal fromthe carriage 30. [000160] Fig. 13
shows af6dH&] entiadibessincotheaotatiokforer it npplpd tadweadidalregd tod theHewer 9, nvent i on.
Al t hough the container body 2a of this ink cartridge 1' differs in depth D
and thﬁﬁ%ﬁRﬁﬁaﬁﬁﬂéQQHﬁﬂﬁwQ@@aﬁhgﬁoﬂkﬂﬁ@%ﬁ%&nﬂi,Hﬂﬁnﬁﬁﬁﬁ%ﬁgkﬂnbek_Cartrldge
1, the other structures such as"the |id body 2% of the ink cartridge 1
have the sane configuration as those corresponding structures of the
aforesdﬁ@oyﬁﬁa§@¥tridge 1. Taking this difference in ink cartridge width
into account, the projecting portion 12 is fornmed at a position offset in
the dilo88t57dn ofMarcaver, bprasstiondn His wanngr.dbnelsstrrdes bbhagn bubroughtdnigi dt hwi se
center of the electrode group 14 is suitably disposed so as to be

posi t i osletricahc@aniniimeat{cn vadr the elebtict avntactscBnvitladut antissantzlafiblang betkvesuppl y port
4' as in the aforesaid ink cartridge 1 (the line C corresponding to a line

obt ai negle bBcipddils 84 tah B ehdsb BlagRELhALLs AL ThiCeRAMPREHbCiflaikyr ke the surface
on which the el ectrodes 14 are forned). [000161] Again, it wll be

appr eci d’aﬁé&ge tdak eﬁe’%{r&@%p H%La@é?ﬁ?eaél%ti‘é%P&Q&t?‘iﬂ%ut%ﬂﬁ%&%{éo’lﬁt 88%821_ hon is

ef fective because i _ “I'i'near ‘novenent o el cartri . \Wen the
ount et R0 e memn o5k WORRcoH by e cRTg R GREIPBH BRELr Vi ng s a
fulcrum the [ower end 40b of the

[000158] In addition, a projecting portion that can easily conform to a user's thumb

may be provided in place of the pinching recessed portion 2c in order to provide the same

effect.

[000159] On the other hand, the opposite side of the ink cartridge 1 is constructed so

that the projecting portion 12 is restricted from moving by the lower end 40b of the elastic

piece 40. Thus, when the lever 9 side is lifted, as shown in Fig. 4, the cartridge is rotated in

the direction of arrow C, as shown in Fig. 11, about the upper surface of the projecting

portion 12, which serves as a rotation fulcrum, while at the same time being guided by the

rib 34 serving as the width direction regulating projecting portion. At this time, the rib 34

partitioning the cartridge storage region enters the rotation assisting recessed portion 17

formed in the side surface of the ink cartridge | so that the ink cartridge 1 is rotated to a

predetermined angle, i.e., the position where the flat surface 12a of the projecting portion

12 is disengaged from the lower end 40b of the elastic piece 40, Thus, at this stage, the ink
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el astic piece 40 still abuts the flat surface 12a of the projecting portion
12. Then, with this abutnment region serving as a rotation center, in the

wi dt hwi se direction, the near side is regulated by the width direction
regul ating projecting portion 34, and the back side is regulated by the

gui de groove 39. By virtue of the precise control of the position of the ink
cartridge, the electrodes 14 establish a proper electrically conductive
relationship with the elastic contacts 41 w thout substantial rubbing,

[ 0001 623rtrgk Urttab diseripaget fir¢m olfie dahiage i3Awedtaobe ifedtdvliqudhforiredosalppl y port 4
is located on the lever 9 side at a position spaced apart fromthe

proj ecrbmahPedrtihgsol2, which serves as a -32 rotation fulcrum Owing to
this arrangenent’ during cartridge nmounting and renoval the ink supply port

thus.  BPBIERT ngFEnkS GeRBRRbRsrebe i Bl pLisRieo et Ao RN T ena 1o

deformundesirably the elastic seal nenber 6a disposed in the ink supply
port 4invgmpol1a8houghshe cantnes bpdy 2upitgisark eartrider | caiffersiladerthdandling to a
second enbodi nent of the present invention, and a carriage adapted for use
Wi t h t therdfore i€ stotape dgeacnf fromehsed drchforesdid thkroentidgd 1, [thdethei sausaes. [ 000164]
Figs. 14A and 14B each show a second enbodi nent of an ink cartridge

accor ding Ak ehet iy t?odi[y%%@meqm caiRigk TKnARMhE L@ ohfduhforAnbidicted in a
manner substantially simlar tothe first enbodinent. That is, the ink

cartridge 101.i ncl udes I cont ai ner. , | di ng..a.cont ai. ney body 102a and
211 o Bt R Gk RbeSPR MR Rared P APl s BRI R cocond
sides), and an ink suppl ort. 104 that is. provided on a wall surface (the
bot t onfaEIdee Widh igp afwr%/é Rrolsetingytion 62 i faperd 4 apostigngesetanthenk supply
needl e, configuring a flow path form ng nenber of a recording head, for
suppl yidmegptionlof tvadth heeoner sideorfdhi aogtaireatiody] BOOMES)idthwiseorestedef giel , t he i nk
cartridge 101 is dinensioned such that the width WI in the direction

per pengdiegtd®igrbep 1R sticdbBCdibptRed §b b 6 pasiBbrtdadn 4 bhed® pedllel icdges are

arrayed
central axis C of an ink supply port 4’ as in the aforesaid ink cartridge 1 (the line C'
corresponding to a line obtained by projecting the central axis C perpendicularly onto the
surface on which the electrodes 14 are formed).
[000161] Again, it will be appreciated that in the aforesaid embodiment, the mounting
operation is effective because it employs linear movement of the ink cartridge. When the
projecting portion 12 is positioned first, and then the ink cartridge is mounted by rotating
the lever 9 with the projecting portion 12 serving as a fulcrum, the lower end 40b of the
elastic piece 40 still abuts the flat surface 12a of the projecting portion 12. Then, with this
abutment region serving as a rotation center, in the widthwise direction, the near side is
regulated by the width direction regulating projecting portion 34, and the back side is
regulated by the guide groove 39. By virtue of the precise control of the position of the ink
cartridge, the electrodes 14 establish a proper electrically conductive relationship with the
elastic contacts 41 without substantial rubbing,

[000162] A further benefit of this invention is that the ink supply port 4 is located on

the lever 9 side at a position spaced apart from the projecting portion 12, which serves as a
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is the longest, the cartridge height H is slightly shorter than the wwdth W
|, and the thickness (depth) D1 in the direction parallel to the arraying
direction of the cartridges is set at about 1/5 of the height Hl. This

di rensioning of the ink cartridge 101 is neant to mneke the entire length in
the arraying direction as mninmal as possible when a plurality of ink
cartridges are arrayed. [000166] In addition, the ink supply port 104 is

di sposed at, a_position offset fromthe central plane of the ca@%ridge

t oward dAktign facrumy Gpes 10&3@afr@ag%nt»d%uﬂ@%ﬁra'rﬂge(rmt@.tmgmnc{ KEoypldde of a wal |
surface (side wall) formed with a | ever 109 serving as a retaining nenber).
The - 33nk nlppbardrt 4 dgeedasgtasdlchaspoasiblepo therakmad tiet iojo swaply YeedE®, ilmk suppl y
port 104 is configured to define an ink flow path passing through the

bot t om V]_ﬁ!z\}enﬁﬁ)ggth%%@nér@ti&%@e§ﬁ§leif&l&e§ﬂﬁﬁtﬂ|~b’uld AgRAb Aefodh Jnlielidbig@raruni cati on
via the ink flow path between the ink supply needle and an ink chanber of

t he ink e(fa%fi% El% %6’ %)rlfsar(hgao'%%jrﬁ% tﬁ@ﬂ&gpﬁgh??% part of the ink supply port
u the '

104 is pt wal ace 103 of the contai ner body
102a as _illustrated, but the ink s_ugpl%_(f)ort according to the present
i nventi dA99S3hot INewRtttBestrestyrgs of angak cy#Hidgeaoerreng tag sefosd gaRedmint n

reference to Fig. 2 in the first enbodinent, the ink cartridge 101 incl udes
a val ve dfoltyprésanoimveition, kejd cachiaseadajtyd forape it the inkkathidgxeithsseaondi asi ng
force on the val ve body. The val ve body 6 and spring 5 are arranged at the

| eadi N9 enddinSdrfi §vilPhe &id&isédak supply port 104. An annul ar el astic seal nenber
6a for sealingly engaging the flow path form ng nenber (not shown) is

100016811000 () Conth wadd ot 472 chFg WSO R o Nl * 100 ©
S { ace 4oArG tpRES BBt U PG N#Tcl Ik CUBERGd Bt Tanesy P T wo
opposing wall surfaces 107, 108 that are substantially orthogonal to the
wal | surdimidas ta 08 firshvemizpdirnent.i Hiat suihsligk prowidge 091 inthided eflagrconamer s

including a container body 102a and a lid body 102b (which also could be referred to as

first and second sides), and an ink supply port 104 that is provided on a wall surface (the

bottom wall) 103 of the container body 102a and that engages an ink supply needle,

configuring a flow path forming member of a recording head, for supplying ink to the

recording head.

[000165] In more detail, the ink cartridge 101 is dimensioned such that the width W1

in the direction perpendicular to the direction in which a plurality of cartridges are arrayed

is the longest, the cartridge height H1 is slightly shorter than the width W1, and the

thickness (depth) D1 in the direction paraliel to the arraying direction of the cartridges is

set at about 1/5 of the height H1. This dimensioning of the ink cartridge 101 is meant to

make the entire length in the arraying direction as minimal as possible when a plurality of

ink cartridges are arrayed.

[000166] In addition, the ink supply port 104 is disposed at a position offset from the

central plane of the cartridge toward one side, in the longitudinal direction, (i.e. on the side

of a wall surface (side wall) formed with a lever 109 serving as a retaining member). The
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provi ded on the wall surface 107 of the container body 2a so as to have a
fulcrum or pivot point, 109a on the | ower portion of the lever 109 and to
be elastically defornable. A claw portion, or projection, 119 serving as an
engagi ng portion engageable with and disengageable froma suitably-shaped
engagi ng portion 136 of the carriage projects outward above the ful crum
109a. A pair of projections 120 is formed between the ful crum 109a and the
claw portion 119, so as to laterally project out froma | ever body, and

pr ef er aikycaatfidgs Lialbo paisoj wptsudice (Soff walleThonk eagdly pode 00ts ddnfighedes body. A
projecting portion 110 having a guide function and which prevents w dthw se

shi fti ngemfe 4 inggSsing3thrdugh tRd bR PGl 163 hOVES erdQEd ihehiofuphlie Wal |
surface ?LO?e bgﬁogv&ﬁ:gﬂlﬂg\glsg}%(sdé% [t00016519] g\ | ever re%“@ﬁ% acl él p%ltp%)?on, a
projectin rt.ign 111 in.thi.s enbodi men is formed on the,other wall

Purt ace o B Mg tadidnishtgnaR SRR daRr Lo Bt B5 T wEP S FISEET MY d scussed
in detail below) can depress the |ever receptacle portion. A projecting
por t i oninkichamhenafilee isk caraiddas, 108, gln thissambodiseensur yagced tha Bikesmgply ipatt si de
surfaces 112a and 112b, is fornmed on a |lower end portion of the other wall

sur f ace 1098 reiradidtdnend joae thie verllBarfideort3 dfile cobfing@boi@co2ag portion 112 is
arranged to protrude fromthe wall surface 108 of the <cartridge, and to be

restri chipddod I (RIS BLASDDIechld I He00: ARBAAN Rol R BUAL o

t her eon. e surfaces 1 112a an f the projecting portion 112 are
parallel, to the insertion direction of the ink cartridge into the recording
appar at 3%t he axial direction of the ink supply port). A plurality of

el ectrodes 114 for nmaking electrical contact with an _elastic contact nenber
140 of 1#O1FEkor dibsdlisapysed with sefaiece olig d Brihe fiissergbpdiment, theankof  t he
projecting portion 112. In this enbodi nent, the electrodes 114 are formed in
two st agaedeed 01 oncluden a wplye bodyodmamdhlla kemvebrsed bya spitiigdhS tildth exeplsar al i ty of
the el ectrodes 114 are horizontally arranged in each row along a line.

[ 000170}iakiag féicabn Bledavs WolACHR vhiveBodd & ARd Sringheark afrahgdAr@IRCEAdNE POrti on

112 and the receiving structure of the printing apparatus can be

di mensi Q& gidé 8r {hgﬂ{k stuBSlgr%ohsl =3 ﬁh%ﬁﬁ\ﬁﬁ}ce?astic seal member 6a for sealingly

engaging the flow path forming member (not shown) is loaded on the outer side, i.e. the
leading end side, of the valve body 6.

[000168] With continued reference to Figs. 14A and 14B, the lever 109 serving as the
elastically deformable retaining member is formed on a wall surface 107 on the side closer
to the ink supply port 104 of the two opposing wall surfaces 107, 108 that are substantially
orthogonal to the wall surface 103 having the ink supply port 104. The lever 109 is
provided on the wall surface 107 of the container body 2a so as to have a fulcrum, or pivot
point, 109a on the lower portion of the lever 109 and to be elastically deformable. A claw
portion, or projection, 119 serving as an engaging portion engageable with and
disengageable from a suitably-shaped engaging portion 136 of the carriage projects
outward above the fulcrum 109a. A pair of projections 120 is formed between the fulcrum
109a and the claw portion 119, so as to laterally project out from a lever body, and
preferably one such projection is formed on each side of the [ever body. A projecting

portion 110 having a guide function and which prevents widthwise shifting of the cartridge
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space between these structures, since this may help faC|I|tate nount i ng of
the ink cartridge 101 in the carriage of the recordi ng apparatus. This

cl earance can be made of any suitable size, as long as it is not so great
that the ink cartridge 101 can shift in position to an extent such that

el ectrical contact between the electrodes on the ink cartridge and the
contacts on the printing apparatus is lost (that is, too |arge a cl earance
will lead to msalignment). [000171] Optionally, as shown in FIGS. 14C- D,

the flatisgidRed SHEhASRS ﬂ&rﬁ@m of‘—t]ﬂ%Qvaﬂfsurfﬁ’creqm%%!oﬂgth@%\let 999 112 can be provided
W th surface structure shaped in a manner which further faC|I|tates

on- | 1 m O bxam EveaRSoartiaf f st Mo R0 pausbat PRy

sui t abl y-sha ed prol ectl ons 112a', 1126' forned thereon. As shown in FIGS.
14C- D, capheden thaether well suréacei 198 &t 4 lozation wherpa maveting laver ¢iche siriagd cal in
shape. Any other suitable shape, such as oval or rectangular, also could be

used. By(diwayssed infdétallbelowdichedagedisiie lesérdesptatReportldi2 A pr@fectlhgp@mbﬁl sed ribs
or ri dges 112a", 1126" extending al one the| r length; as depicted in FIG

14E-F, irnkgﬁrf s re'éjglﬁtsfﬁtg@gh ge 114 @'ﬁde Ser'lf 99?2& A ehhgr suitable

Cross- sect| ona suc em spherica rect angU ar, also
coul d be, us t her shovvn i n_Fl 14G H, the ectl ng
portion oot [pviss ehboigan oF T w%w@égﬁw%&bsmwems@t B f or med
on the sides | 12a, | 12b. As above, any suitable recess shape such as
hem sphetlilcdhg pmnng)poamectléhgmramgecb@ml@nwb fearp Hwywall sqr&@e)io'&pf thae carri age
of the printer apparatus (not shown) may be constructed to accommobdate the

proj ect i @mnsidgs, iadld s bOfes@icd\ue its bothiids bptieecopdiag appdrngs poes mdantkd2 of  the
ink cartridge 101, as discussed above. For exanple, the projections 112a',

1126° a”ﬁlesef)h dﬂ%%uﬁ'&c%@ 13 5430 %y é{?mbbcﬁ”t&@%ie\éﬁlgga%&léwlﬁ'E‘Q}ey aﬂélfé?t’bsthgnsd slots

(not shown gr ooves engage wth suita
bet woon ARG HESEGtp Pode it a Rt 00 s 3oar i PNAIes C B AeRAT For 1 on 112
TRY D€ S ink sunply por), A plurality of Gecirodss 114 for making ixte?é‘{}fé% contact with an 0
elastic contact member 140 of the recording apparatus are formed on this surface 113 of
the projecting portion 112, In this embodiment, the electrodes 114 are formed in two
staggered row, an upper row and a lower row, such that a plurality of the electrodes 114
are horizontally arranged in each row along a line.
[000170] The flat side surfaces 112a, 112b of the first projecting portion 112 and the
receiving structure of the printing apparatus can be dimensioned so that there is a clearance
space between these structures, since this may help facilitate mounting of the ink cartridge
101 in the carriage of the recording apparatus. This clearance can be made of any suitable
size, as long as it is not so great that the ink cartridge 101 can shift in position to an extent
such that electrical contact between the electrodes on the ink cartridge and the contacts on
the printing apparatus is lost (that is, too large a clearance will lead to misalignment),
[000171] Optionally, as shown in FIGS, 14C-D, the flat side surfaces 1123, 112b ef
projecting portion 112 can be provided with surface structure shaped in a manner which

further facilitates accurate and secure mounting of the ink cartridge 101. By way of
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of the projections 112a' and 112b' (the ridges 112a" and 112b") is set equal
to D2. Figs. 14D and 14F show the |atter case in which a distance between
api ces of the projections 112a' and 112b' (the ridges 112a" and 1126") is
set equal to D2. [000173] Again, it will be appreciated that sone cl earance
space may be provided between the printing apparatus structure and the side
portions 112a, 112b, projections 112a', 112b', ridges 112a", 1126", or
grooves 112a"', 112b"' of the ink cartridge 101, as long as this clearance
al | ows fron-lpniopgeexagips sidecBl2aaohi bt cabdave eespediyelyl adtablyesbspasn t he i nk
cartridge and the contacts on the printing apparatus (too |arge a cl earance
wi Il | egfloje@iond 8178 siabb'odbimidtthereord. MRGhddHh inFIGE 140D vaakh oftheéeace 108 is
narrow in the wi dthw se (thickness) direction, the electrodes 114, each

havi ng ert n {: r i r,e.. di sposed
vort1 a1y ealnS T SRy ARthe s iAdRelith FEHAE By SR LR EHGPe kBt r bdos
114 can be disposed concentrically at a . region that is in the vicinity of
the surfo¥8kY reatorgulasqalgo spyld %f’ew#-r%v way af ﬁ!ﬁgﬁtdtﬁﬁﬂn%fmea i Feed | ghcan
positioning portion of the ink cartridge 101 and that is precisely

cont r ol lhede ramsepoibs br ndgasi 1t Ba"hi " ecendimraioneTtheis leapthangdeppnied mifi@nces t he
reliable contact between the el ectrodes 114 and the el astic contact nenbers

140. [ 00ﬂt7ﬁ]th$4éqrbslog kiagéshft%n ﬁ% E&Hgalanq%ﬁﬁeéingeﬁleﬁ QRiaBlepdssadamndrt forned

thereon as 'discussed with reference to A, electrodes 114 are forned

on the front surface.of a .cincuit. board 115 are, di spesed by fixing the
orrcur t o g REGisphutal P SbkprBeRht aitd 2o QR B AP ERE O 110 10
addition, as.,shown in Fig. 3B, a nmenpry unit 18 such as a readable-witable
seni condiiewBin Wé}ﬁ)rlf}(}e[ﬁe%éﬁfo,le%lﬂ% RoBion 342 eeprbriforsted WiHyrecsssesdinat i on about
the ink contained in the ink container, is nounted on the rear surface of

t he circaroovebddZal, 118" fanded on the sides 1 12a) 1 \2bc Annkatepanyt mitalle keasstshapeye of t he
el ectrodes 114. [000176] The projecting portion 111 is arranged to receive

an appl i @eh soverehericd) sial draétBRsue% SEdutThbeddmilbgedi Nk cartridge 101 at a

| ocation that is not |largely offset from
[000172] The carriage of the printer apparatus (not shown) may be constructed to
accommodate the projections, ridges or grooves formed on the projecting portion 112 of
the ink cartridge 101, as discussed above. For example, the projections 112a', 112b' and
ridges 112a", 112b" can be received in suitably-dimenstoned slots (not shown), and the
grooves 112a", 112b™ can engage with suitably dimensioned projections or ribs (not
shown). Alternatively, a distance between the side surfaces 112a and 112b of the lower
projecting portion 112 may be set slightly smaller than D2 so that a distance between apices
of the projections 112a’ and 112b' (the ridges 112a" and 112b") is set equal to D2,  Figs.
14D and 14F show the latter case in which a distance between apices of the projections
112a' and 112b' (the ridges 112a" and 112b") is set equal to D2,
[000173] Again, it will be appreciated that some clearance space may be provided
between the printing apparatus structure and the side portions 112a, 112b, projections
112a', 112b', ridges 112a", 112b", or grooves 112a", 112b" of the ink cartridge 101, as

long as this clearance allows for proper electrical contact between the electrodes on the ink

cartridge and the contacts on the printing apparatus (too large a clearance will lead to
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(that is substantially located on) an inmaginary surface extendi ng upward
fromthe surface of the circuit board 115 on which the plurality of

el ectrodes 114 are disposed. This arrangenent elimnates the positioning
error of the electrodes 114, which could otherw se because caused by
torsion of the ink cartridge during nounting of the ink cartridge, and
realizes the precise contact between the el ectrodes 114 and the elastic
contact nenbers 140. [000177] Figs. 15 to 17 show the carriage structure of
an enbodimmehgnneht)a recordi ng -37 apparatus suitable for receiving the
aforesaid ink cartridge. Fig. 15 shows the external appearance of the

carri agepooamy]Fi gssinddtha Ml Surf 208 # siriaeinitRe Whtltkisé (RickfdssCaFecfibglges are
properly nounted. A carriage 130 is configured by a cartridge hol der main

S R T I e R

cartridges can be inserted therein fromabove. The nounting |ever 132 is
formed stiprasahverraly and laserplhainluslcoimnes ane 5w vhereby pherglersiodes | tscanypper
portion. The mounting lever 132 is pivotably supported by a shaft 133
(separ at e dikpasgd sormbstdcatiyut d répgoruthed} irothe viemityalf dier sunfacas 1@ayngpot2b on 131
such that one end side of the holder main body portion 131, i.e. a side

faci ng tQeyipg @ @g Et%dﬂ@&-ﬁir&ﬁ%n})%_@iti@ﬁin%b&noﬁ%fH{eiiﬁig%g‘glr&l%é71():!%nd faefed at a

| ower portion. [000178] The cartridge holder main b 31 is partitioned by

ribs 134 s St acco date.a.pluralit f_ink cartridges, A | surface
oppost ¢ PeRERT gyl REE EIRoR R A Richialh Ml A ee BN PR e e lBlsoves 135
for receiving and engagi ng the projectigons 120 |ocated on both sides of the
| ever 1oggnt§g§etaweréﬂ*§ cHgdesolldiapd thezdastia coaddaaPeroltlion in this

enbodi ment) for receiving and engaging the claw portion 119. [000179] The
groove 135 is forned with an inclined surface 135a, the upper portion of
whi ch wi dens toward the cartridge side. During ink cartridge | oading, the

i ncl i nedjoosurflace HBeRliCOGRRIraliESoa | B aldBeictkir6ddst 14 fGRdABedeth hoWs. At the

initial stage of |oading the
discussed with reference to Fig. 3A, electrodes 114 are formed on the front surface of a
circuit board 115 and are disposed by fixing the circuit board 115 to the surface 113 of the
projecting portion 112. In addition, as shown in Fig. 3B, a memory unit 18 such as a
readable-writable semiconductor memory element, such as an EEPROM, storing
information about the ink contained in the ink container, is mounted on the rear surface of
the circuit board 115, and is electrically connected to at least some of the electrodes 114,
[000176] The projecting portion 111 is arranged to receive an applied downward
positioning exerted on the ink cartridge 101 at a location that is not largely offset from
(that is substantially located on) an imaginary surface extending upward from the surface of
the circuit board 115 on which the plurality of electrodes 114 are disposed. This
arrangement eliminates the positioning error of the electrodes 114, which could otherwise
because caused by torsion of the ink cartridge during mounting of the ink cartridge, and
realizes the precise contact between the electrodes 114 and the elastic contact members
140,

[000177] Figs. 15 to 17 show the carriage structure of an embodiment of a recording
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ink cartridge, the projections 120 at each side assuredly contact this
inclined surface 135a by virtue of the inclined surface's w de nouth,
regardl ess how far open the lever 109 is. Also, once the ink cartridge has
been mounted, the inclined surface 135a forces the |lever 109 to pivot open
toward the wall surface side of the carriage i.e. toward the outside of the
ink cartridge 101. Particularly when the projections 120 are forned on both
sides, the lever 109 can be securely guided to a preferred position, even

when t he Jdpgyiafs 50@abictol YcelvRg the BRIASHk AHAfge. FigSqS ARG OMeeYRmkB7 is formed
bel ow t he groove 135. This groove -38 137 receives and engages the guide

Bt or ovaneBPbice 3 i i b8 4N ARRU 1 RR L HRE SRR B bR BB rehs ™ "

nmounting concludes. In addition, in_this enbodinent, the guide projecting
portion Prepealydnovnies. dresovage 139 soaligied byia garifgeeldenmaniariongt @dd on t he
ink cartridge storage portion, respectively, in order to increase the

vol ume ofa mbeting keven 32, iThg earasdgnhohieamapqstidd 3.1 ik formieti in substaatigyeci at ed
that the sanme benefits in guiding the ink cartridge can be obtained if the

groove 1%Bxisﬁaﬂe%ﬁei?gmaiﬁlplitugh§g SKniE Bdrirldod0@in AR EndeRiEy ?{SePéix?FrB}n%o%?rﬁhieoln 110 is

formed on the” ink cart storage portion. [0001811 The ot her wal
surface of the cartrjdge hol der i or at _each, cartridge. staorage
Foqi on. g 56 L8 et S Rrmd S nERRe AR . iftineR 8 Oes 114
formed on the circuit board 115 fixed to the projectigg gortion 112 when
t he rmountuPpgf pestier. Themausting legereld 2tibpixotgbly dennarted e @ spafsil#1 GParpB00182] In
this enbodi ment, when the ink cartridge 101 is aligned in position with a

pr edet er rtinpesl alse gowld betisddhen clartaldeg enalrBthdygertiinol suoh fhagoneléhd sidesofi nk
cartridge 101 is stopped at a predeterm ned position at which the ink

supply pQhd hdi@4 wRiin bH& pdtios &5 1 'i.ie.dpgﬁd% ﬂa%%gkf%rajem% pdtkounnl of tReedl e 138 of
ge 'S

the carriage 130. Wen the ink cartri noved further downward in

this orien i sh Ln Fig. .19 the projections 120 on each side of
t he Iever%a'%@géegpotl’?\l l?c%%‘ﬁ@é? %‘Yeé%é’“ﬁ"g‘l contact the inclined surface 135a

Form ng [000178] The cartridge holder main body 131 is partitioned by ribs 134 so as to
accommodate a plurality of ink cartridges. A wall surface opposite the lever 109 of the ink
cartridge 101 is formed with grooves 135 for receiving and engaging the projections 120
located on both sides of the lever 109, and an engaging portion 136 (a recessed portion in.
this embodiment) for receiving and engaging the claw portion 119.

[000179] The groove 135 is formed with an inclined surface 135a, the upper portion
of which widens toward the cartridge side. During ink cartridge loading, the inclined
surface 135a cooperates with the ink cartridge as follows. At the initial stage of loading the
ink cartridge, the projections 120 at each side assuredly contact this inclined surface 135a
by virtue of the inclined surface's wide mouth, regardless how far open the lever 109 is,
Also, once the ink cartridge has been mounted, the inclined surface 135a forces the lever
109 to pivot open toward the wall surface side of the carriage 1.e. toward the outside of the
ink cartridge 101. Particularly when the projections 120 are formed on both sides, the lever
109 can be securely guided to a preferred position, even when the lever 109 is twisted.

[000180] Also, a second groove 137 is formed below the groove 135. This groove
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the wi dening portion. Al so, the guide projecting portion 110 enters the
groove 137. Also, the ink supply needle 138, serving as an ink supply
menber conmmuni cating with the recording head 139, enters the ink supply
port 104 to raise the valve body 6 against the action of the spring 5.

[ 000183] When the ink cartridge 101 is thus pushed into a predeterm ned
position (Fig. 19), the lever 109 is rotated about a regi on which serves as
a pivot paint or a fulcrum to a predeterm ned outward position by the
action ofl37 KeFelvee pidhaagssthagude prgigciine pasaon B elips inkgartnidee jushbeterse cl aw
119 is noved agai nst the engagi ng portion 136 under a strong applied

el asti ¢ fthr ael ofllcadiny, sndpravents the mkecatthidgaofrtreshiftimgen dfe widéh dindctionrs ri dge 101,
i.e. a side where the wall 108 exists, is free to sone extent, the ink

cartri dgenctifin@ t&RAREs. Y addifon, SPihisNShbed Mt R Alie %‘o%é%ﬂﬁé YobnA18 sgdpout the

fulcrum i.e. a contact point of the claw 119 "w't e ehgagenent portion

ci osed, N ergyn! B ere e bE st FufBuy o, B Ear LR kS abEbiBoant i ng

| ever 132 noves downwardly to a predeterm ned position and then depresses
t he proj despeettyepoinqrder te incresse theaplumecofdheiak codedge as Tapch g pessdle lhwtli ¢
contacts 140 establish a proper electrically conductive relation as shown
in Fig. Dbéappiecinted thanke damebendfins inlpuilingothd ik cantridgotdn tridbesinddadtie si de
surfaces) of the lower projecting portion 112 are restricted by ribs 134

di sposed (QhoeN8 7G8fdrnadR tRSink RAMAdd hnktitke profbrifdPishion 116 ReomdiEorsuel aces

have projections, ribs or grooves, by the associated structure of the
carriage.ﬁgmﬁp% reF%{dinﬁkgpparatus), and novenent in the orthogona
directiof FArRCBEREEIEPT Ll direction in this enbodinment, is restricted by
the mounting | ever 132 via ecting portion_ 111. Consequently,

ot dedicid

preci se afP18&li ablTdecdmr &@h Egﬁfgrlﬁ’gih%aﬁf' erpieforeth af pachnartFides %/y of
el ectrodes 114 and the plurality of elastic contacts 140. In addition, in a
case i n wshirgge repienswitle clssiicfcactasts dA0 thae elecvieallymoofasteleatpdpoi 14 fimmed 2nhave
projections, if a distance between apices of the projections 112a' and 112b'
I's set edqnudtirdu@ board 115 fixed to the projecting portion 112 when the mounting lever 132 is

closed to a predetermined position.

[000182] In this embodiment, when the ink cartridge 101 is aligned in position with a

predetermined regton of the carriage 130, as shown in Fig. 18, the ink cartridge 101 is

stopped at a predetermined position at which the ink supply port 104 of the ink cartridge

101 abuts the ink supply needle 138 of the carriage 130. When the ink cartridge 101 is

moved further downward in this orientation, as shown in Fig. 19, the projections 120 on

each side of the lever 109 of the ink cartridge 101 contact the inclined surface 135a forming

the widening portion. Also, the guide projecting portion 110 enters the groove 137. Also,

the ink supply needle 138, serving as an ink supply member communicating with the

recording head 139, enters the ink supply port 104 to raise the valve body 6 against the

action of the spring 5.

[000183] When the ink cartridge 101 is thus pushed into a predetermined position

(Fig. 19), the lever 109 is rotated about a region which serves as a pivot point or a fulcrum

to a predetermined outward position by the action of the inclined surface 135a of the
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D2 (that is, a distance between the side surfaces of the |ower projecting

portion 112 is set slightly smaller than D2) as shown in Fig. 14D, fl at
surfaces of the ribs 134 as shown in Fig. 16 can cooperate with and
restrict the projections 112a' and 112b'. That is, the flat surfaces of the
ribs 134 as shown in Fig. 16 without having suitably-di nensi oned slots can
serve as the associated structure of the carriage of the recordi ng apparatus
inthis npdification. Simlarly, in a case in which the side surfaces of
the | ondfTiagd] Y enhgie-chy pbt isimsived agpnsh Hipengagheg partion 1 46 yiderasrpdg ween
apices of the ribs 112a" and 1126" is set equal to D2 (that is, a distance
bet ween apledsiadec fucd &ictss wdte tshree tlonatherpide) of thd ink cpandgedid 1 1112 aisgle set
slightly snmaller than D2) as shown in Fig. 14F, the flat surfaces of the
ribs 13413k HERMN 108 BxiflsJis frbSt £ @ESLHRTRE Bk WaktAd AN Aﬁééséd 6y thehe ribs 112a"
and 1126". That is, the flat surfaces 'of the ribS 134 as shown in Fig. 16
W t hout havrp%ﬁsuitab g( ned slots can serve as tthﬁ ssogbat ed

st ruct uFRFTEF - RE rdates ‘@6 OPEﬂ]S FHE- hpFafoatags PRt eifpg cla fication.

I na case in which the side surfaces of the | ower projecting portion 112

have gr eatease eddagethérdtpoiivnfidees of the ribs 134 as shown in Fig. 16 can
cooperate with and restrict parts 112aa and 112bb of the side surfaces 112a
and 112 par .ot r 12a""' and
UET i ngﬁit*#%?gn@%é&%ﬁmggé‘%éiﬁi i VT OV
thefla.s faces of the ri S _shown .in 16 vvrthot havi ng

Ui t abi SIS elhE PORGHTSHBp S OIS oBSTEdRes 474 Bous IS T &t e
structure of the carriage of the recording apparatus in this nodification.

[ 000185 pradstermed ppgtiomanddhenirpressisshe plojesting portige 1 1b3o thet the elsstrpéasoved from
the carriage 130, the nounting lever 132 is released fromthe main body
por ti on 118 indtheshdit)cortactd] 4. esldblishlhpopeacdécoticapy tendubgveotehadon a3 skewaf t he i nk
cartridge 101, i.e. the side where the wall 108 exists, into a slightly

free st %Pig' . tAtehy @dnld 5rAd, idlinh @@Jnu@l@nsudrﬁﬁdémomrsme%mw) BOmE iRy 111 on
t he wal | 8 i's released fromthe depression of the nounting |ever 132.

[ 0001861),@]&&1@ p%rt?otnaltﬁ 'ard R:gtr c{yfl b%rq'[bts rlbggﬁpc}s%& oh%héqgalrﬁage 8 rshc?r?é‘r?‘fr’[rq}f § with the

oper at o

16 (and, if the side surfaces have projections, ribs or grooves, by the associated structure of
the carriage of the recording apparatus), and movement in the orthogonal direction, i.e. the
vertical direction in this embodiment, is restricted by the mounting lever 132 via the
projecting portion 111. Consequently, precise and reliable contact can be maintained
between the plurality of electrodes 114 and the plurality of elastic contacts 140. In
addition, in a case in which the side surfaces of the lower projecting portion 112 have
projections, if a distance between apices of the projections 112a' and 112b'1s set equal to
D2 (that is, a distance between the side surfaces of the lower projecting portion 112 is set
slightly smaller than D2) as shown in Fig. 14D, flat surfaces of the ribs 134 as shown in Fig.
16 can cooperate with and restrict the projections 112a' and 112b".  That is, the flat
surfaces of the ribs 134 as shown in Fig. 16 without having suitably-dimensioned slots can
serve as the associated structure of the carriage of the recording apparatus in this

modification.  Similarly, in a case in which the side surfaces of the lower projecting
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forefinger on the lever 109 and thunb on the pinching recessed portion 102c,
and the lever 109 is squeezed and deforned so as to be noved toward the
cartridge side (other fingers also could be used to grasp the ink cartridge
101). As the lever 109 is elastically defornmed, the claw 119 is disengaged
fromthe engagi ng portion 136 of the holder main body portion 131. The ink
cartridge, having lost the support fornerly provided by the engaging portion
-41 136, npv l'ightly upmard by a di.sta response to t e bi asi ng
force efemoédl%iaavq %‘ﬁﬁl%@cg PHGEN EtierNeY ¢ (iierﬂblsﬂé rﬁvdsldggfy Sf}oeﬂP 104, and
the claw 1] 9 on the lever 109 is displaced to a position outside the

regi on of DRHehacngadistagcepmtweennhd S suMaceshif sheslbageprojaceng pertioodi 2 1s dge 101
can be lifted upwardly and renoved fromthe carriage 130. [000187]

Ther ef ok, slightly sﬁ&l EQRARDERhoWh iPAS. MY tiel Y QuTREDSS the ﬁb& 134gemodne al so
rel eased fromthe depression of t he nDuntlng | ever 132 That is, each one of

t he ink artridges is. ro i angl " ressed by the
spring "o“ﬁ fe6<rac %8H%er8tfe Wl{%aél ﬁ?x%tg?) lifglgg?t%'% 1328 @att fre h]%gq(Pcart ri dges
are again pressed and_noved in the reverse dlrectlon by the pounting | ever
132 whesuifases pighntibnd4 & hewpirkia. 1oyibay baving wtabhedlmswﬁr&msw @

el ectrodes 114 are noved agai nst respective contacts 140 to prevent a

cont act seree nothe absatiatet sauthseofchedatridpe of desecbrbipgdppiramadh thisst . [ 000188] I n

a case where the ink cartridge is not properly nounted, i.e. in a state in
whi ch t e dBTcRiiGFt 187 cdskdn thlcthhﬁe Ligy ﬁfrfaé&%f%w@ﬁ’bro‘?&ﬂﬁ?ﬁoﬂoﬁhlﬁ he
engagenent portion 136, | t he user attenpts to cl 0se The nmounting |ever
132, th hd .car own in
Fro. 20 el PhR Ak BN AR U B4 S5 Meke i B o B S v B B0 oo
whi ch the | ever 132 can 8§wretaln d. That is (% g ase where the

pr oj ect T&H1C Partyt 14apand BiZbb of g 5 %ﬁ@%?ééé%\i”% l2Reths pgas &t hor t i on 136,

the nounting |ever 132 can be brought into engagenent with the carriage by
rot at i ol 18ifb beiiggejacantdb ehegrootrstl 1241 endcidgb” ahdhavinghedisieper D109 i s

di sengaged, the ink cartridge is lifted by AL and therefore the nounting
| ever 13Zrebetveainis shgwhaon Figt 8418 t Nigat i) khedRt surfadeeofi the tibs $344sadhewaauses a

Fig. 16 without having suitably-dimensioned projections or ribs can serve as the associated
structure of the carriage of the recording apparatus in this modification.

[000185] On the other hand, when the ink cartridge 101 is to be removed from the
carriage 130, the mounting lever 132 is released from the main body portion 131 as shown
in Fig. 19. This action puts the other side of the ink cartridge 101, i.e. the side where the
wall 108 exists, into a slightly free state in the vertical direction since the projecting portion

111 on the walf 108 is released from the depression of the mounting lever 132.

[000186] In this state, the ink cartridge 101 1s held, for example, with the operator's
forefinger on the lever 109 and thumb on the pinching recessed portion 102c, and the lever
109 is squeezed and deformed so as to be moved toward the cartridge side (other fingers
also could be used to grasp the ink cartridge 101). As the lever 109 is elastically deformed,
the claw 119 1s disengaged from the engaging portion 136 of the holder main body portion

131. The ink cartridge, having lost the support formerly provided by the engaging portion
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| arge shift in position of the ink cartridge with respect to the carri age,
resulting in abutnment of the ink cartridge wall surfaces 107 and 108
striking against the carriage. For this reason, the nmounting |ever 132 can
not be noved with a nornmal depressing force. Consequently, the user notices
the fact that the ink cartridge is not nounted in the proper position, and
SO0 -42 renounts the ink cartridge by shifting it to a position where a click
is heard or felt, [000189] In the afaorenentioned enbodi ment, the projecting
por t i onl36 moves dightihepyarddy a disenspt g& 18 14509P15¢ 6 thed 1sengpes SEertesibit he
mounting |lever 132 for holding the ink cartridge, is constructed as a

separ at gieBARES (ifdt Ql'fﬂvhg"}'n HeQhieSippRSdPOrd4l S thd dlaSLT 19l dikhadfevbNfoEk ect r ode
form ng portion, in order to save material and reduce the wei ght. However,
as shown. in Fi.g. 21 A the proj.ecti ortion 112 r\vi 0 the. el ectrode
form ngﬂﬁe}?‘ﬁdéﬁ a@é{ﬂ%%b%tg)‘ﬁgfl%ﬁ%‘ga Ogglgte %atg“]gtpsorﬁ%bﬁf)e‘?ﬁ9?‘%&%&&% mIES | ocat ed
at a position where the upper surface 111' receives the pressure of the
mount i néariTeigeri 01 gam be Iteg upaiardlpanst istioned frore theagperiageridft . [ 000190] Accordi ng
to this enbodiment, the projecting portion 112 can extend to the upper
portion[@918Hown Tleréfog, d2imy wplaaandno of aiereacsdgd loehes careriddes hfeaalsur f ace 113
where the electrodes 114, etc. are forned, and arrange the el ectrodes 114
Wi th gr aadagdd ﬁ&ﬁ%q%mssﬁon 6E4he FlduflifPeferINOr Tt i Eabhichelof@le ifk ght be caused
by the presence of ink or the Iike, and can provide a reliable contact with
the elastic, contact nmenbers 140 qf {he .recordi appar atus. ,[000191]

Feat ur oS TBIEEHS Snisf CrariPEraae; N0 PEPETS bged B LR AG Stbeache™ Rl st - and
second enbodi nents will be discussed in nore detail. [000192] Wth continued
r ef er entte itlosupplyportt 404 Bindttheink rhrtdddet aredgein presidilaridanowedns thetreteest such t hat
the side surface 8, 108, which is to be substantially parallel to the

arrayi ngir&bibR 6} HRMmdeAg 1er | IKwRE the ndaRink is dddpleR. CBNREG&GHQhENe cartridge
hol der, is elongated vertically in the cartridge nounting direction. The
color i i d rdin 0 f.ih i s n 0, odi nent s
s o moRSrRLe AARBAARREN Rved e el Do B R R 2 "

trid idth (thick D 1. By thi t t , th idth of th
cartrt gr?oy\{lhat othérw?slecco&ﬁ%%)causeg[ by d)L/lSt anél Is'ustS ructure ew © ©

[000188] In a case where the ink cartridge 1s not properly mounted, i.e. in a state in
which the projection 119 of the lever 109 does not engage with the engagement portion
136, if the user attempts to close the mounting lever 132, the mounting lever 132 collides
with the cartridge 101 as shown in Fig. 20, so that the mounting lever 132 can not be
moved to a position at which the lever 132 can be retained. That is, in a case where the
projection 119 of the lever 109 is engaged with the engagement portion 136, the mounting
lever 132 can be brought into engagement with the carriage by rotation of slight angle 6,
but in a case where the lever 109 is disengaged, the ink cartridge is lifted by AL and
therefore the mounting lever 132 attempting to rotate the ink cartridge in this state causes a
large shuft in position of the ink cartridge with respect to the carriage, resulting in abutment
of the ink cartridge wall surfaces 107 and 108 striking against the carriage. For this reason,
the mounting lever 132 can not be moved with a normal depressing force. Consequently,

the user notices the fact that the ink cartridge is not mounted in the proper position, and so
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cartridge holder for nounting a plurality of ink cartridges can be nade
small in the cartridge arraying direction as shown in Figs. 6 and 16.
Agai n, other proportions also could -43 be used [000193] Further, the
circuit board 15, 115 is disposed on the vertically elongated side surface
8, 108 at a location as close to the bottomsurface 3, 103 as possible, and
the electrodes 14, 114 of the circuit board 15, 115 are di sposed on the
surface of the circuit, board 15, 115 at a |location, (a |ower portion side)
close t GenpIthie ket be siafting g3oapogiton whersarclickisthear orfele el ect rodes 14,
114 are further arranged at this location to be close to each other. In
each of [006ES8D] r st latid afmemanticewi) exbodmes, the ipeojpdting glortedneldt]r neleke lkder 114 (t he
second el ectrodes 14, 114 in each of the first and second enbodinents) are

di Spose@ece@&@ﬁ?éhfdﬁ@'b'e%r@s@&l tyth8 R AGRAERY 1@@%1%1@@%%9@&&*@ jpwer row

of the elecCtro at “the bottom surface 1s onger in | éngth than

the upper row qof the electr 14, 114. .Sin des 14,
114 af o carepBsdas p ooyt RelrERoRdhmariecipm tre | f sl R uReREbeE ST Mo
of the recordi ng apparatus abut against the el ectrodes 14, 114, the elastic
cont act gorming parhign,tip ofsier ¢wsava sratatiahindhredurs thgppeights Howesere 8t shonasn Fiz (t he

el ectrodes 41, 140 of the wupper row being referred to as the el ectrodes
142) pa9 At tiequgbettigeaittiCER Rivigapshbetarele fotirng patien caite el ectrodes 141
(the electrodes 41, 140 of the lower row being referred to as the

el ect r oQ@sstAfttel s8$haih h@‘]{}’ﬁggﬁuﬁﬁ’&' 1R 5 Dckied at §E®sﬂc§lﬁ@vhér§ theel.\r@@r whepe t he

el astic cont acts 41 of the recording appar atus are ved al ong the
circuit 1tig.ard cont.act,in

|tbad15 until the

ot oper - diLasies tpiesP e SQUAEIPERLIE T et Aot RE e AR 140 Tor
contact with the electrodes 142 can be prevented from contacting t he
el ectrodes 141 during the novenent of the elastic contacts 41, 140.
Accordingly, it is possible to elimnate the damage of the data stored in
t he mendP§01@6Yi ce Act8dinghtiochis mmpodimentt the rprjsainggostenh by can ektepd opee cont act
of the elastic contact 41, 140 wth the electrode 41, 140. Further, each of
t he el ecppaqpstidiias shdWnirsFide3i &6k fodndrense thdfkize of the surface 113 where the

electrodes 114, etc. are formed, and arrange the electrodes 114 with greater space. This

can eliminate short-circuits that might be caused by the presence of ink or the like, and can

provide a reliable contact with the elastic contact members 140 of the recording apparatus.

[000191] Features of the aforementioned ink cartridges according to the first and
second embodiments will be discussed in more detail.

[000192] With continued reference to Figs. 14A-B, the ink cartridge 1, 101 is
constructed such that the side surface 8, 108, which is to be substantially parallel to the
arraying direction when the ink cartridge !, 101 is mounted on the cartridge holder, is
elongated vertically in the cartridge mounting direction. The color ink cartridge according
to each of the first and second embodiments is dimensioned so that the height H1 1s about
five times as large as the cartridge width (thickness) D1. By this structure, the width of the
cartridge holder for mounting a plurality of ink cartridges can be made smali in the

cartridge arraying direction as shown in Figs. 6 and 16. Again, other proportions also could
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el ongat ed shape longer in the cartridge insertion direction in order to
prevent short circuit between the adjacent electrodes 14, 114 and to
establish reliable electric comrunication. -44 [000194] In each of the first
and second enbodi nents, a |arge nunber of electrodes 14, 114 are
efficiently disposed to be close to each other on the side surface 8, 108
having the narrow cartridge width (thickness) D1, and the circuit board 15,
115 is to be p05|t|oned at the deepest l|ocation side of the cartridge

hol der whereedshifting of the ink cartridge in the cartridge insertion
direction is reduced. Accordingly, the electrodes 14, 114 can be precisely

posi tiongaio193] t hi Burglieh g en@itboatd 16 15 Redigiédon sintaieslyofloddacedasidd ri dge
is located at the deepest | ocation side and the ink supply port 4, 104 is

di sposed qnch Be1 oAU AHLL 86 toihe bt 648 8 fol & BeRSpahe e ect rodes

14, 114 on one’ he side surfaces 1n or r to from adheri ng

herete Hean egﬁss@i% Sifr B, iﬁﬁ@e@f?s%ﬁafép%«%&%?rﬂaﬁpfailg%frﬁllee“sLBS??

port 4, 104, not on the side surface 7, 107 closer to the ink supply port 4,
104 in bbad16f116 atilocetion (a tomer pmoadﬂde}fmlm@ tpithrbbastam §ufaod 5103Tihensi de
wal | s 12b, 12c, 112a, 112b of the projecting portion 12, 112 are

respect i weber fAshion! B @ect@ldes B4, 1104 bhefupbértariad gl sithib hodhsie fodfetcladador i ght ends
of the circuit board 15, 115 as possible, and preferably are | ocated close

to the 689&1 &ﬂertﬁeﬁaall GEGE PE aﬁc?%com?é’m%cmuﬂelﬁg fickas Qﬁectn%cféglﬁ' et fpdes 14,

114 can be precisely p03|t|oned agalns e élas contacts 41 40 of the
cartridge ho 30 t he secon proj ecting
porti.on iﬁ“@éFW‘H’g éé 4éL Ie% ﬂ“'r;é ifllaééF‘éldp“é’P B‘PF“F ‘% at | east
above the projecting portion 112 (at the rear side of the prolectlng
portion tamenticallyandan & staggrsed mewrer soth thatrtbe lowsnyowef thiaietsktrodrs 1 ¢4 r odes
114 are disposed, so as to precisely position the el ectrodes 114 wi t hout
app! yi ngagthe bbadincuedice if khge it kenpthahal heuppadeaswidf4he eléveroden]£didngingorti on
111 is preferably located within the wdth of the electrode row, and nore
pr ef er abkpe Jraapdi@sroans 1419 16 a0 @5polld hest et medRer Men the elastic contacts

41, 140 of the recording apparatus abut against the electrodes 14, 114, the elastic contacts

41, 140 to be contacted with the upper side electrodes 142 (the electrodes 41, 140 of the

upper row being referred to as the electrodes 142) pass through clearances or gaps between

the lower side electrodes 141 (the electrodes 41, 140 of the lower row being referred to as

the electrodes 141) as shown by loci R in Fig. 3C. That is, even when the elastic contacts

41, 140 of the recording apparatus are moved along the circuit board 15, 115 while

contacting the circuit board 15, 115 until the proper electric connection is established, the

elastic contacts 41, 140 for contact with the electrodes 142 can be prevented from

contacting the electrodes 141 during the movement of the elastic contacts 41, 140.

Accordingly, it is possible to eliminate the damage of the data stored in the memory device

18, which may be otherwise caused by an improper contact of the elastic contact 41, 140

with the electrode 41, 140. Further, each of the electrodes 14, 114 1s designed to have an

elongated shape longer in the cartridge insertion direction in order to prevent short circuit

between the adjacent electrodes 14, 114 and to establish reliable electric communication.
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and symetrically with respect to the center of the electrode row. [000197]
The projecting portion 111 serving as the |ever receptacle portionis -45
di mensi oned such that the projecting height hl fromthe side surface of the
cartridge is smaller than the projecting height h2 of the projecting
portion 112, as can be seen in Fig. 14B. This arrangenent makes it possible
to design a portion of the cartridge holder in the vicinity of the

proj ectin gortion to be closer to the cartridge, to thereby prevent size

i ncreas é@ﬁ tlhe chreach ghthedisit dad secpig ekedimens alarge apmberdt digrarofen) ect i ng
portion Ill can be increased to insure that the projecting portion 111 is
not unduiy! ldefoeffeidntivhdispdsérbtol trekclose as tachdgleer ios tiosdd suofaeel8 biO8thaeingever of
the cartridge hol der. Mreover, the projecting portion 111 is forned

i nt egr akheMatldw! ARrgeS KidiR(thicRedY. D1, ARA BRVidclie beA-118J1 151§ t& bdp&Mifioheand
enabling the formation of the projecting portion 111 with high positional

accuracy,, This rrangenent. ,al so .cont ri but.es .1h ecure_cqnnection

bet ween 1t 116 deshsxipelBY SR AT 1R s Rolder SRR e FigBE MprPET Bbt e
surface of the-projecting portion 111 to be contacted with the |lever is
formed fdtridgednrgriion direetiafiip eadtivesh Asearginglyi thgieleetrodestide ! Kugandiée on whi ch t he
el ectrodes 114 are fornmed. By this arrangenent, the cartridge pressing

di recti precélypbsitionedvRy thbairabgensat, sipa¢ dlelbettoimmutthe: EUthé eatridga iswhi ch t he

el ectrodes 114 are formed, so that the secure connection between the

el ect r odRsgred hittiRMefdl0BMRRLsIde 16 @ MleaRE ﬁ:p#eﬂﬁptcﬁﬁ@ 192 i§ &8hdsé®en thd N the

cartridge according to the second enbodi the surface of the projecting

i be. i th | i i al | Il el
Poe: bot bkl shdackoi e RhbEa b Bl fF saftlenn 2 NIT on B RE BRI e BBT 21 P 1O

the projecting portion 111 js fornmed,  and the surface on which the
el ect r ofe¥derty psgyent igk froun adhedeg theretpframithenk gupply parkdi Ei Moo  t he bottom
surface or substantially parallel to the side surface on which the
pr oj ect preferalfprthe elacticdes 14, Fldranedispdsed 01 9@&)sidersudfacst®, 08 avey frionsthe ankd second
enbodi nents, the width D2 of the projecting

supply port 4, 104, not on the side surface 7, 107 closer to the ink supply port 4, 104 in

view of eliminating the ink adhering problem.

[000195] The side walls 12b, 12¢, 112a, 112b of the projecting portion 12, 112 are

respectively located as close to the cartridge widthwise left and right ends of the circuit

board 15, 115 as possible, and preferably are located close to the ends of the electrode row.

By this arrangement, the electrodes 14, 114 can be precisely positioned against the elastic

contacts 41, 140 of the cartridge holder 30, 130.

[000196] In the second embodiment, the projecting portion 111 serving as the lever

receptacle portion is disposed at least above the projecting portion 112 (at the rear side of

the projecting portion 112 in the cartridge insertion direction) on which the electrodes 114

are disposed, so as to precisely position the electrodes 114 without applying a rotational

force to the electrodes 114. The projecting portion 111 is preferably located within the

width of the electrode row, and more preferably located on the center of the electrode row

and symmetrically with respect to the center of the electrode row.

[000197] The projecting portion 111 serving as the lever receptacle portion is
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portion 12, 112 is smaller than the width D1 of the cartridge main body,
and a space Ad 1l -46 (see Figs. 6B and 14B) between the projecting portion
12, 112 and the side surface of the <cartridge is used as a region for
inserting therein a rib 34, 134, fornmed in the cartridge holder 30, 130,

for positioning the electrodes 14, 114 of the cartridge as shown in Figs. 6A
and 16. This nakes it possible to forma nenber for precisely positioning

t he el ecf.r odes 14 to the cartridge hol der 3 wi t hout

unnecess ‘PF‘F%P“F’% ‘”é"aéi‘tﬁbe B Oéﬁcgi‘ga}i‘ﬁ%f‘tlﬁlgmg'éﬁldets ac&cﬂ%él&ee idgkScart ri dges,
as shown in Fig. 6B. [000200] Preferably, the projecting portion 112 is

of f set tsmnaﬁerdhsn the projedting haighit i fabke padjectog porionfl 1 2,1se cembe sdedgeFig, 101. This
makes i s possible to set one side surface 12c, 112b of the projecting

portion 43, Tﬂiib%rr‘%ﬁﬁﬁéﬁﬂﬂaﬁés'1Vpcfs|51H§:hoWleélﬁhIl rtidh @Etﬂé@bhnﬁ%& Kdl€erGatifer | dge main
body, and thereforé the sid facing the adjacent ink cartridge can be

cace of THES %13992'91%'95095%5&"8@# ?%}te%e'aﬁfg’ﬁly el et Pl B0 25, 1020

and the |lid 2b, 102b joi ned together . according to the flrst and, second
enbodi meAtrEasgp! tlwaﬁflé&fefmldqrn%mer, dbe rigidity of the Pruscting Rorten 11#ican bgy t he
projecting portion 12, 112 can be forned on the container nmain body 2a,
102a, ancedshéteeineure thida ¢herojeetatyl pugtigrot tli ie nothduly ki2farawed hep dhieninled t o or
fixed to the container main body 2a, 102a with high precision. [0002011 In

the secofgrigpdRPoNBied 18 P%Délrmﬂfhe éamldb@ﬁ@lﬂérOMo@éov%hQh@;ﬁr@{e@ﬁﬁg ng portion 1
Il 1is substantlally thé sane level in the cartridge insertion direction as

the, 10034, Pl i RGme8ANBI A2 A4S AL phAE HFUSTo ORI TRAGE N o1 de

wal | op 0S| 0j et ron 111 is

f or med this range , the ink car rld S not  subject
unnecess%??}mgé}i‘%&’rinﬁ“‘f% tF‘E)Pré’ﬁCB%PO’HPP éi ‘éﬁhﬂoﬁ‘é“’{“i‘h@écuré"s}’pggisal ly the
ink supply port 104, and so this avoids danaglng the ink supply needl e of
t he car tafladg@nmmsercontrlpwes)mh]: squpsconRgion RemyeeR Bk eevtrod@Binsliibev a third
enbodi ment of a color ink cartridge according to the present invention,
whi ch adgstiscganasal |y the sanme structure as

[000198] At least the surface of the projecting portion 111 to be contacted with the
lever is formed to extend in the direction perpendicular to the surface on which the
electrodes 114 are formed. By this arrangement, the cartridge pressing direction of the
lever can be set parallel to the surface on which the electrodes 114 are formed, so that the
secure connection between the electrodes 114 and the elastic contacts 140 can be realized.
In the cartridge according to the second embodiment, the surface of the projecting portion
111 to be contacted with the lever is set substantially parallel to the bottom surface or
substantially perpendicular to the surface on which the projecting portion 111 is formed,
and the surface on which the electrodes 114 are formed is set substantially perpendicular to
the bottom surface or substantially parallel to the side surface on which the projecting
portion 111 is formed.

[000199] In each of the first and second embodiments, the width D2 of the projecting

portion 12, 112 is smaller than the width D1 of the cartridge main body, and a space Ad1
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-47 that of the ink cartridge discussed in the second enbodi ment with
reference to Fig. 14. A feature of the third enbodi nent is an
identification piece 60 provided to prevent erroneous nounting of the ink
cartridge. [000203] The erroneous nounting preventive identification piece
60 prevents erroneous insertion in cooperation with a groove fornmed in an
ink cartridge insertion opening side of the carriage. Were a user to
attenpt to nount the incorrect ink cartridge, the identification piece(s)
60 coul ds¢edtise ABand t1AB) betwesnths projegtias phdica dy. Wouand the edesitrfacpel thenk suppl y
port of the ink cartridge fromnoving to a position engaging the ink supply

needl e. cAttsdge ik heededsaatgion &8 idstAingokdreinmaib 3ds t dhlfoisteddotiteaaattridgd h t he
el astic contact nenbers 140. [000204] These identification pieces 60

oref or iy xb ond EYORAfS Ul a6 12 L HELENADE: BIRSHRTEAl gRontact s

are di sposed. e Ink carttridge 101 is ace nst anot her
surface, t j.dentjfi.cati. i.eces 60 prevent. that .ot her surface from

Str ki gt Rl BikssiiCaposBB4P Suris mamhbLE G sb PRI BEFHEOTRd ol ane of
the electrical contacts the identification pieces help to prevent objects
from st rlilkitegheanadridgaeddag Ot He) witlatt niesskssaidly icassieg a[ﬂ&w@e )bepwiesnher
benefit to having one or nore identification pieces 60 is that they can be

ar r angedhé fdjAdefit ihR ctrdpRs @ plidvaxinrag ey paral lel to the sides of the
projection 112 of the ink cartridge 101 (these are the sides parallel to

t he | 1 f i i . .
e | s i e LR e 7 g il L o

prevent sideways shifting

th f Thi f t | kabl I ' tifi [ i 60
or ovi dedl PR e TolLA: R RRioeA seicly ShERHEHe SRBEAI Ao 208  ho. | i

cartridge of the invention. Simlarly to the black ink cartridge 1'
di scussdbe piotestingpertiend?, 118 subsartially flusharodie midawallioh thec@rridghepinbody 102a’
of this black ink cartridge 101' differs in depth

body, and therefore the side wall facing the adjacent ink cartridge can be also used to

position the ink cartridge. Further, by this arrangement, in case of the ink cartridge
constructed by the container main body 2a, 102a and the lid 2b, 102b joined together
according to the first and second embodiments of the present invention, a fixing portion for
fixing the projecting portion 12, 112 can be formed on the container main body 2a, 102a,
and therefore the projecting portion 12, 112 can be jointed to or fixed to the container main
body 2a, 102a with high precision.

[000201] In the second embodiment, preferably, the location of the projecting portion
111 is substantially the same level in the cartridge insertion direction as the location of the
claw portion 119 of the lever 109 formed on the side wall opposite from the side wall on
which the projecting portion 111 is formed. By this arrangement, the ink cartridge is not
subjected to unnecessary force in the rotational direction or the like, especially the ink

supply port 104, and so this avoids damaging the ink supply needle of the cartridge holder.

[000202] Figs. 22A, 22B, 23 A and 23B show a third embodiment of a color ink

cartridge according to the present invention, which adopts generally the same structure as
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-48 (thickness) d3 and thereby capacity fromthat of the aforesaid ink
cartridge 101, but the other strictures such as the |lid body 102b of the
ink cartridge 101' have the sanme configuration as those of the aforesaid
ink cartridge 101. Taking this difference in ink cartridge width into
account, the projecting portion 112 is formed at a position offset in the
direction of wwdth to one side of a container body 102a' by d2. The

wi dthwi se center of the electrode group 1] 4 is suitably disposed so as to

be posi tHappEde PR carthag%&usste@%hb§ecoﬁ@élabécﬁfheﬁtqmau fe@tbacalto ®@d 34Ca0f an ink
supply port 104" as in th e aforesaid ink cartridge 101. [O 0207] Since the

shape o ai ner used l.ac K. differs
fromt hféeaéla ?)tctP%*h"tdheénb(?g I Rap I%BQ@CE‘E%%@G&@ lIezlmcc% t(g pfev cesgllr0 cfge 101,
is not essential to use the identification piece 60 for preventlng

er r oneo®8Untgef thegnk egrtridge. bl ack ink cartridge 101' and so this structure
can be omtted. However, it is preferable to retain the identification

pi ece( sjo06B03AN t MEhedramkousnkowgding predeaivi ddentifeatiat peece i@ prademti f i cati on

pi ece(s) serves as a guide nenber operating in a manner simlar to the
proj ect iiicheBOY ﬁlbé?ﬂon ﬂﬂljcgopé'i‘él%nsxﬁtlgé’gﬁ)ooé’ﬁorinb'@Fn znﬁi'ﬂ@ ctridHd8Metddncation
function. [000208] Further, 1n order to realize high quality printing, it is
possible to u nd li,ght bl ack
o 1 noichfie e e % iR oW B oot Lt Body P et e 2 haner
that identifies whether the ink in the cartrldge is dark or Ilght bl ack

i nk. [ oeadpgfifigation piese(ehioeuirrnt ententhearoayseduand therey weuldresent thoe
identification piece(s) 60 and the projecting portion 112 having the

sur f aceink 3pphnpart whihe fink daetridgé Hommentingoadositioa ehpagiaathd ilkdsupply fi xed are
formed as an integral block 61. The block 61 preferably is a separate
member  fgliear! &6, &E@ﬁbﬁr&&s'l%c&ﬁﬂ%ﬂ &8l QhlacE AR ANENASic chatBet t he contai ner

it

mai n body 102a, the lid nenber 103, the ink supply port 104, the |ever 109
and the, BE&%?%' ng portion 111. The block 61 is nmounted onto the ink
cartridge oOw 't he -49

[000204] These identification pieces 60 preferably extend beyond the surface 113 on
which the electrical contacts are disposed. This way, if the ink cartridge 101 is placed
against another surface, the identification pieces 60 prevent that other surface from striking
the electrical contacts, and so by projecting beyond the plane of the electrical contacts the
identification pieces help to prevent objects from striking and damaging the electrical
contacts.

[000205] Another benefit to having one or more identification pieces 60 is that they
can be arranged to lie in planes approximately paraliel to the sides of the projection 112 of
the ink cartridge 101 (these are the sides parallel to the large sides of the ink container),
and so they also can help to secure the ink cartridge 101 in a desired position and prevent
sideways shifting thereof This effect is remarkable when plural identification pieces 60 are
provided.

[000206] Figs. 24A-B and 25A-C show another embodiment of the ink cartridge of
the invention. Similarly to the black ink cartridge 1' discussed with reference to the first

embodiment, the container body 102a' of this black ink cartridge 101’ differs in depth
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projecting portion 111 that is pressed by the cartridge hol di ng nounting

| ever 132. [000210] Since the projecting portion 112 for fixing the circuit
board 115 and the identification piece 60 are formed as a block 61 which is
a discrete nmenber fromthe ink <cartridge in this fashion, an ink cartridge
corresponding to an ink color can be constructed by sinply nounting, onto
the container main body 102a, a suitable block 61 selected from an existing
coll ection of different blocks 61 prepared to correspond to the different
ink col Grieknssd A3 and therebe crpacity Aepy thagd theorppud ink cagtidge K&, bRethgont ai ner
mai n body 102a, the 1id nmenber 103, the ink supply port 104, the |ever 109
and t he @heajsaatiung spclr 4s thalid hddy H28 of tlerinkechrivdgh 161 amdartldi saed shapes by
injection nolding using the same nolding dies. [000211] The projecting

portion dehfs@RidiLhodd st ke i(f@h‘:'s&id bRakAridde101S T‘:ﬂh?ﬁ?%lé &ﬁgfé‘hé@ﬁ inen the bl ock

61 which is“the discrete nenber. Therefore t he brock 61, which is easily

el PRI B S P bR oY PR bR B8 ke

board 115 can be attached to the block 61 in an automated fashion. [000212]
Furt her , directipsofasig tol anetssleetie ckntaimkr wolyd024’ byodndt Toe wadibiwise centett of be
witten into the nenory elenent of the circuit board, while confirmng the

er T oneothe LSS 0y IFHSRHYPukiend L JsGabE 0R5RORAGn 4 IRIEDNaG T m nat [ ng

non-conf o I cation ece ta of the nenory

el ement 213 Fi gs. 26A-D show. an dinment aof th | ock 61 for the
aforemen‘?zi[‘gﬁ3 Ffagamn OF & 10K SRS p‘ﬁﬁﬁg&gﬁa“b&l ta eﬁ‘f‘ﬁ‘ég Cﬁ'irlﬁlgf rmed with
the identification pieces 60 at predeterm ned positions, i. {)05| tions
correspoldP#YIt o grinesbe siape pEtheicanteier baglyrisedhia thebla@le@kgﬁﬁt@% Marticul ar

ink color. The other end of the block 61 is formed with a projecting
porti on &feddiformiheghipeaf shur doatsnep bbdy v atht beloc inkaaittidgobr1ditidnots t o be
fixed. [000214] A rear surface 63 of the block 61 is forned with a

posi ti 0nés@&mtlﬁft%tlfsb'ﬁiquentlﬁéglo(ﬁsfﬁec%()?& prévenBndErrbD8E In8chibAbPR bERKT espondi ng
positioning recess formed at
ink cartridge 101' and so this structure can be omitted. However, it is preferable to retain
the identification piece(s) 60 on the black ink cartridge 101" because the identification
piece(s) serves as a guide member operating in a manner similar to the projecting portion
110, and so does not just have an identification function.
[000208] Further, in order to realize high quality printing, it is possible to use two
kinds of black inks, dark black ink and light black ink. In this case, the identification
piece(s) 60 can be used as a member that identifies whether the ink in the cartridge is dark
or light black ink.
{000209] In this embodiment, the erroneous mounting preventive identification
piece(s) 60 and the projecting portion 112 having the surface 113 onto which the
aforementioned circuit board 115 is fixed are formed as an integral block 61. The block 61
preferably is a separate member discrete from the ink cartridge (101) components, i.e. the

container main body 102a, the lid member 103, the ink supply port 104, the lever 109 and

the projecting portion 111. The block 61 is mounted onto the ink cartridge below the
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predeterm ned position in the contai ner main body 102a. Recessed portions 64
are formed in a front surface of the block 61, which are respectively

provi ded with engagenent holes 64a through which protrusions 102e (shown in
Figs. 29A and 29B) of the container main body 102a can pass. [000215] Wth
this arrangenent, the block 61 is fixed in place by inserting the
positioning protrusion 63a into the positioning recess 102d (Figs. 29A and
29B) fornmed in the container nmain body 102a and by thernal bondi ng t he

pr ot r usipsgiecting 2ertion kil hehat dopressed by tlmmmirgsdg@ldlwmpmmgdm%dﬁ hrough the
through-holes 64a. In addition, the sanme effect can be obtained even if the
j oi ni ng[efo2ibEe bl gke the ;ﬁqectirgq)o@mﬂn ugifogfidng tdr@rsiiyBoardn 1byYnd fiieess-fitting
of the protruded and recessed portions. [000216] To designate the col or of

ink in ?de%ﬁﬁéa'ﬁh f%ce[ 8@%@2?{52&? asQlbId RS 1168 | hfa'd?&%tgﬁlem%xeggiﬂg&ngay be

changed col or- natively, as shown in dlstance

bet ween the, two tification pieces 60 be . cha ol or - col or,

that e&RHIEIG hlﬁfﬂ 1%@%%%@5%?%{#839 BriBrEk E0% Qqed«@mti%f%@at. on

pi eces, even through the nunber of the |dent|f|cat|on pi eces 60 is the
samne, [(b@emp‘n] mpsntgigoowio ithe Gingner 2@ Ayl lal sugkbleblotb 61 istlected fok i nk
cartridge differs in the nunber of the identification pieces 60 forned on
t he one agREistinpedofiedtiondi diftea@bRekd Sleprepdetd ddreapominophedigeedt RS a greater

width wthan the identification piece 60 shown in Figs. 27A-D. Qher
struct urg 0 rldge
that is. Sﬁ“ﬁ%@g?@%‘{#ﬂé&ﬂa syl %#Héi freQontlle: Sl D280 T 1%
CIrCUIt is fixed rotrusi formed on the, rear surface
65" and (RGEHHeG Lok Sl Sup e FoP Ui e AR and PP bEreporivbl b aone
contai ner main body 102a are fitted. [000218] The nunber of ink cartridges
t hat carﬂowdmtémtanﬁia@l@zedahamby imiectars Biglding usingithe emgyalfingdiesn dth of the

identification piece 60 per se, changing the nunber of the identification
pi eces db@)2a3kd t Mae patectiag gontivaridl ng whivd: the sitramdeabibt Viee fixediisfadnied adj acent

on the block 61 which is the discrete member. Therefore, the block 61, which is easily held
in comparison to the container main body constructing the ink cartridge, can be set on an
automated assembly device, and the circuit board 115 can be attached to the block 61 in an
automated fashion.

[000212] Further, it is possible to check ink color information and so on to be written
into the memory element of the circuit board, while confirming the erroneous insertion
preventive identification piece, thereby eliminating non-conformity between the
identification piece and the data of the memory element.

[000213] Figs. 26 A-D show an embodiment of the block 61 for the aforementioned
color ink cartridge. One end of the block 61 is formed with the identification pieces 60 at
predetermined positions, 1.e. positions corresponding to grooves formed in the carriage to
designate a particular ink color. The other end of the block 61 is formed with a projecting

portion 62 defining the surface onto which the circuit board 15 is to be fixed.

[000214] A rear surface 63 of the block 61 is formed with a positioning protrusion
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identification pieces 60 to correspond to the different kinds of inks. .

[ 000219] In the aforenentioned enbodi mnent, the block is constructed while
taking into account the fixing of the circuit board thereon. In case of an
ink cartridge that does not require the circuit board, the block can be
constructed to only have the identification piece(s). It is clear that this
construction al so provides the sane benefits. [000220] Although the present

i nvention has been described and illustrated in detail, it is clearly

under st @@glwhithls R isaARd info J_Dk’qr\f@?qrﬁiﬁng pdsiivhingtréRs RRdedx@pl € only and is
not to be taken by way of limtation, the spirit and scope of the present

i nventi I I 0 | inms. -52
cLA o PRIHRREE BTl y ot W Bl TPt Bl MG ARSI AR, T
cartridge conprising:;, an ink supply port .disposed at a positiop offset
Coward 3§ WPRSUAGOTSRE RIARK 6 h RS FegeRetiven arovadeg withgngagengnt BolEe( £ odes
formed on a surface, wherein: the surface is disposed at a second side of

t he i nk 6éathtoughgehidpposisiens i@m(thhenfin Figs. 29Adand=aidB) of die doamster maporti on of
the surface lies in a plane that is parallel to an axial direction of the

i nk su;g@a)yl@grchﬂpgs.s_ A conbi nation of an ink jet recording apparatus and an
ink cartridge, the inkjet recording apparatus conprising: a cartridge

hol der [ a bgt. ' fi r - [ fromthe
bottom @9?? iglon, g}lfshgg? Sﬁgaéo%ﬁ%{%msg}} Béécgct 6e1\>,<\{?leﬁ%‘z‘lﬂlsllrlilgfJ 1%%%ﬁl§§%§&g(§€$om portion and
opposing the first wall_surface, ..an ink cartridge storage_ region, defined by
Uhe bot PETROTHEDImERN (3 FPislie padionumrerss |0et Giee. aaprnd 40P} Evmed i | ni
supply needl e protruded fromthe bottom and disposed at a position offset
t owar d theeconfaines maweliddy d 024 mwlebyi thernhally boridingathe pralgsions d02ef thorti on; and a
plurality of elastic contacts di sposed on the second wall surface, and the
i nk car tbitehg€ main body 102 protruding through the through-holes 64a. In addition, the same

effect can be obtained even if the joining of the block is carried out using an adhesive, or by

press-fitting of the protruded and recessed portions.

[000216] To designate the color of ink in a cartridge, the number of the identification

pieces 60 may be changed color-by-color. Alternatively, as shown in Figs. 27A-D, a

distance between the two identification pieces 60 may be changed color-by-color, so that

each color ink has a particular arrangement of the identification pieces, even through the

number of the identification pieces 60 is the same.

[000217] As shown in Figs. 28A-D, the block 61 for the black ink cartridge differs in

the number of the identification pieces 60 formed on the one end thereof, and because the

identification piece 60 has a greater width w than the identification piece 60 shown n Figs.

27A-D. Other structures are constructed similarly to those of the color ink cartridge, that is,

the projecting portion 62 forming the surface 113 onto which the circuit board 115 is fixed,

the protrusion 63a formed on the rear surface 63 and the through-holes 64a into which the

protrusions 102e of the container main body 102a are fitted.

[000218] The number of ink cartridges that can be identified can be increased by
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conprising: an ink supply port that engages the ink supply needl e when the
ink cartridge is nmounted in the 1ink cartridge storage portion at a
predeterm ned position; and a plurality of electrodes that are electrically
connected to the elastic contacts when the ink cartridge is nounted in the
ink cartridge storage portion at the predeterm ned position. 3. An ink
cartridge nountable to an ink jet recording apparatus including a cartridge
hol der having a bottom portion, a first wall surface extending fromthe

bot t orghagdifd h8 widthSE el identiditation Pidcaceo peesel Ein@iing the Qumidr@figt t om portion and
opposing the first wall surface, an ink cartridge storage region defined by

the b : LS f ; i nk
suppl?ﬁﬁgé ?gmﬁg%%§§%%%ﬁéPF%%$Tﬁ@qﬁggﬁg%?ggﬁg&g?g%ggégngﬁ&gﬁggg?%?on of f set
toward the first wal] surface.in the_.ink .cartridge storage portion; and a
pIuraﬂp?9ﬁ8¥“@HH§F?é68bﬁ¥§EW§ﬂdPgﬁﬂggﬂeﬂﬁ“Wﬁéﬁ§$@ond wal | surface, the ink
cartridge conprising: an ink supply port that engages the ink supply needle
when t[RBO21Rk carln thecifer eh@nﬁiqudmmgoqlimenthéle blak i5 aknstraeted mde talteg age portion
at a predeterm ned position; and a plurality of electrodes that are

el ect rineadcbotut arRReigLst thocitdR beh@héreort INtaetoF aniiktatifi@ed tHat ds&rdot i dge i's
nmounted in the ink cartridge storage portion at the predeterm ned position.

o on el SRE LELbard, Do OURYE o itieli 3 810 ARRRARURIon| NE | K
cartridge conprising: ’ a front, a back, a top and a bottony an ink supply
port forngg in Hhe bot.t om and disrosed. | oser t tge front than to the back,
the iHE® pl]ﬁ)fsf 36 Hhat Hus,SR8iruRtion gise proyiges t Safﬂ"gieg #$on di sposed on the back
closer to the bottomthan to the top, the projection having a surface |ying
in a ploaeEH hat Althopahk Hielpsesentgnientiomhgsheen Hescpbesi andtillutratodtia ddiadgt anay from
the front; a menory unit disposed on the ink cartridge; and a plurality of
el ect ripdesriydisiensad tha thbeanslis bpoay ofMilesteitionahd bemgile sayandfs maitel el ectrodes
are

be taken by way of limitation, the spirit and scope of the present invention being defined

only by the terms of the accompanying claims.
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in electrical conmmunication with the nmenory unit. 5. The ink cartridge
according to claim4, in which the first projection has a plurality of side
portions for being restricted in position when the ink cartridge is nounted
on the recording apparatus. 6. The ink cartridge according to any of clains
4 or 5, in which a wwdth of the first projection is narrower than a width
of the ¢\MMSartridge. 7. The ink cartridge according to any of claims 4 or

5, further conprising an elastic sealing nenber, housed in the ink supply
port, for engaging an ink supply nmenber of the recording apparatus when the

i nk trid i t ed t. di tus., 8. The. ink trid
K a0 R T SRR e SRR o1 190
oSSt R P VI S AR oS e Rl 1

whi ch the ehﬁﬁ%ﬁﬂﬂ%fd@ﬂgﬂ%ﬂﬁﬁﬂﬁ%ﬂ%Xmﬁ%@hﬁwﬁﬁﬁ di sposed on a circuit board
sur the ’ '

nmount ed on sal ace o first projection, the surface being parallel

to an insertg o0, @AidieakhRBd Ala bR 5K oORE bk CAGRIgE BhRsitd Borh R FrdsiGagPPAr at us,
and the electrodes are forned on an exposed surface side of the circuit

board. -54 1ficaskR@okidk of e birtad@Resa & Plafk G it FarfllePioin Axial diredhinCdT tiehfk
el ectrodes are disposed on the circuit board at an offset position closer

to the WBRY BPH-t han to the top. 11. The ink cartridge according to any of
claims 4 or 5, in which each of the electrodes has a vertically el ongated
shape so that a I ength of each of the electrodes in a vertical direction is
| onger ,than,a |lenath of each of the electrodes . in a lateral direction

per pendt cul 4 cvabipnien ofin FRE <G pdr b SRk Pres S hRins el g 1o
any of apbahtisScolnpeising, further conprising a pressed surface lying in a plane
that is parallel to the bottom wherein the pressed surface is positioned so
t hat a st r uctaartedgsfholdehimvinglej bettop pomibwra fos wal sorfact heeplinestsal the bofiaice and

rount od Tt SRR AS AP o iR bbbl A FRULLARE, °
to cl ai midkqartvitiger seiragetrbgdondedinstll theibdtmor the Sirdt aabbwhcomd thesekondstall

proj ectd ace;

an ink supply needle protruded from the bottom, and disposed at a position offset toward the

first wall surface in the ink cartridge storage portion; and

a plurality of elastic contacts disposed on the second wall surface, and the ink cartridge

comprising;

an ink supply port that engages the ink supply needle when the ink cartridge is mounted in the

ink cartridge storage portion at a predetermined position; and

a plurality of electrodes that are electrically connected to the elastic contacts when the ink

cartridge is mounted in the ink cartridge storage portion at the predetermined position.

3. An ink cartridge mountable to an ink jet recording apparatus including a cartridge holder
having a bottom portion, a first wall surface extending from the bottom portion, a second wall surface
extending from the bottom portion and opposing the first wall surface, an ink cartridge storage region
defined by the bottom, the first wall surface and the second wall surface; an ink supply needle
protruded from the bottom, and disposed at a position offset toward the first wall surface in the ink
cartridge storage portion; and a plurality of elastic contacts disposed on the second wall surface, the

ink cartridge comprising:

an ink supply port that engages the ink supply needle when the ink cartridge is mounted in the
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14. The ink cartridge according to claim 13, wherein the pressed surface is
an upper surface of the first projection, and wherein, when the ink
cartridge is nmounted on the recordi ng apparatus, said upper surface is
pressed toward the bottom by a position restricting elastic piece which is
part of a pressing nenber of the recording apparatus. 15. The ink cartridge
accor di ingcdroidgd sterageliRrtionut ¢ brsdeterovnsd ipsdithap; endpr ot uber ance extending from the
back, the protuberance being |ocated closer to the top than to the first

proj ection, aitealktyof *EIPFéFOthg@@@cPI@HWN&t@“ﬂ@teF’ dcthe algstisrrontaets photthokance. 16.
The i nkaGaideid HOE1AGE HedhDGirtied:t@hdb pbRion althiPiedderhiifdpbatistPer ance i s

di mensi oned and di sposed so as to be pressed toward the bottom by a
cartridge hol ding nmounting | ever which is part of the recordi ng apparatus.
17. The ink cartridge according to claim 16, in which the protuberance is

| ocat eds, W t hARinR céirG@ige o bélpbimarblreandindgipuRas, thdiak oatripO&hpriRingct rodes in
a direction that is perpendicular to an insertion direction of the ink
cartridge i ndfioont lacbatlcaasptindg bappar at us and that is parallel to the back. -55
18. The ink cartridge according to claim15, wherein a height of the

pr ot uber anc eanfinloswpplfi@oty darkoed & thebatomeand tisposediclbeer ghhe fént thae td the backpthoj ect i on
fron1thgk89ck.0%%”ﬁg §1££¥ cartridge according to claim 15, wherein said
pressed surPade of e protuberance at |east partially extends

per pendi cul ' i . 20. The

i nk cartridggmgggﬁggﬁﬂggﬁ%gglé@%? fﬁgﬂg?gFﬁhﬁ eﬁ%?gﬁﬂggﬁﬁﬁgggﬁgantegra

wi t h t heving astrfacp byrigdo bipbine that wparalie] tdthe lis tepogetionexdendingpovpffom2ie The i nk
cartridge according to claim5, further conprising at |east one of a third
projection, a ridge and a groove formed on one of the side portions of the

first proj ecg,'?ggor%,ggﬁ ditfBed H4nE Ak LhASRE Agcording to claim5, further

conprising a first one of a third projection, a ridge and a groove forned

on a first sjgdeaRQbltiedroddHspscaon MAuANE, Wherdn bNbdstsoRfeQif 864 LIBArodé 4d dge and
a groove fornmed on a second side portion of the first projection. 23. The

i nk carifeleetgenl sermpiiraiign tvith cheanemasy uijher ei n t he side portions of the first
proj ection

5. The ink cartridge according to claim 4, in which the first projection has a plurality of side

portions for being restricted in position when the ink cartridge is mounted on the recording apparatus.

6. The ink cartridge according to any of claims 4 or 5, in which a width of the first projection is

narrower than a width of the ink cartridge.

7. The ink cartridge according to any of claims 4 or 5, further comprising an elastic sealing
member, housed in the ink supply port, for engaging an ink supply member of the recording apparatus

when the ink cartridge is mounted on the recording apparatus.

8. The ink cartridge according to any of claims 4 or 5, in which the electrodes are arranged in at

least one row, and the row is perpendicular to said axis of the ink supply port.

9. The ink cartridge according to any of claims 4 or 3, in which the electrodes and the memory
unit are disposed on a circuit board mounted on said surface of the first projection, the surface being
paratlel to an insertion direction of the ink cartridge into the recording apparatus, and the electrodes

are formed on an exposed surface side of the circuit board.
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respectively define side surfaces parallel to an insertion direction of the
ink cartridge into the recording apparatus. 24. The ink cartridge according
to clains 4 or 5, further conprising an identification protrusion extending
outward fromthe back at a position |ocated between the top and the first
projection. 25. The ink cartridge according to claim24, wherein the
identification protrusion extends outward past the plane in which the
surface lies. 26. The ink cartridge accqrdinq to claim 24, wherein at |east
one of H-shapi nkcagridegpcearding 19 daigd in Wiich heclegrodes ars disroetrighotiicydi on

COr I es Pyafat hiPoffsePpRRBh tis@o B bbtiln Gaf toitgdop.n the ink container. 27. The
ink cartridge according to claim 15, further conprising an identification
protrusion extending outward fromthe back at a position |ocated between
the top and the first projection, and -56 wherein said identification

pr ot rusilon iBhedilsqosidge dvedrdme ko dnlyef Elainstd qosoh ehidheacheofdhet dietrpdesthisdrer ance.

28. The ink.cartrj according to.claim?2 in which.the identification

or ot 1 usteEFlCAGtagled Sn? FE B 1P eborie Bl by B n i Pt h gl 26,

The i nkthaed Efigthl gieaslcefahdlélengrota in h ditaral ABection papéndivulah® thatamiidaf dieatiéron
protrusion and the first projection are a unitary block fixed to the ink
container by a fixing nmenber. 30. The ink cartridge according to claim 24,
wherein a distal end of the identification protrusion protrudes outward
beyond Eai d Bugrifkeaetridee aghérding tdvany of deimsdde s, fartkercomprising Bressdhrfagedying
cartrid I ohi i 4 i i i £l ion
protr us@g 23%99%%'5 B%ﬁftlaeqlmrcl éJl(‘%(gz;&rotzn r fvggrgl\ﬁé@eg%r 3§Hnslémtgé§ l%: (glf}{?g&ﬂ&()tirﬁg?{"?cfrt]drgﬁf ch the
r et ai ni theinkrgetipainted ®nticts fopeadsadrsutidee and prosaes. th8@essgchsurfage towandithedpéioniethae habl y
nmount ab), e. . i.ng - [ i nk supply needle, conprising:
an uppeépgwgpfﬁldgg%gfﬁlg%g\}\gﬁ)ﬂg&#El%(rnjsaﬁlgsa éﬁﬁ\}‘m | intersecting the bottom wall
and a second side wall intersecting the bottomwall and facing the first
side wall; an ink supply port disposed on the bottom portion at an offset

posi ti oy cl ofRfink QurthiBg dckérding & &fim 12, wherein the pressed surface is located on the first

projection.

14. The ink cartridge according to claim 13, wherein the pressed surface is an upper surface of the
first projection, and wherein, when the ink cartridge is mounted on the recording apparatus, said upper
surface is pressed toward the bottom by a position restricting elastic piece which is part of a pressing

member of the recording apparatus.

15. The ink cartridge according to claim 12, further comprising a protuberance extending from
the back, the protuberance being located closer to the top than to the first projection, wherein the

pressed surface is located on the protuberance.

16. The ink cartridge according to claim 15, in which the protuberance is dimensioned and
disposed so as to be pressed toward the bottom by a cartridge holding mounting lever which is part of

the recording apparatus.

17. The ink cartridge according to claim 16, in which the protuberance is located within a region
defined by and between the outermost electrodes in a direction that is perpendicular to an insertion

direction of the ink cartridge into the recording apparatus and that is parallel to the back.
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portion than to the second side portion; and a circuit board di sposing
portion provided at a | ower |ocation on the second side portion, said
circuit board disposing portion adapted to be provided with a circuit board
with a nmenory unit and a plurality of electrodes thereon, and further
conprising opposite two sides for regulating a horizontal position of the
ink cartridge with respect to the recordi ng apparatus. 34. The ink cartridge
according to claim 33, further conprising a guide projecting portion

provi detf- at . Bhe ipkwartridgczecording dmcelainel 5 whesein g iheightgi ke pagtubesahapiren tifediack is

regul atingieAndtof ief@nbBthe RRBprbjebnGfom hbGackNk cartridge with respect to the
recordi ng apparatus. 35. The 1 nk cartridge according to claim33, further
conprising a projecting portion provided at -57 an upper |ocation on the
second side wall and adapted for regulating a vertical position of the ink
cartr idplme W The imeeemeigge z\tAchemﬂh_@ té ﬁﬁiﬁf i wgelraﬁ pald ﬁﬁe?ﬁd ﬁaﬁﬁe dike brﬂkllberaﬁ& i dge f
accor di to.claim 33, rein the regul ation of t orjzonfal position o
the i nk{;%él’f’cr?‘ﬁ{ﬁéteﬁ RerReEnGPEn P oI eial %@bﬁstm@}e e3Bniored eal | zed i1 a
manner that the two sides of the circuit board disposing portion are
limted in the horizontal direction by a corresponding portion which is

| ocat ed,pn the .recordi ng apparat.us at oSl ti correspondi n 0.t he | ower
| ocat ot on e EREHkErRsPARBIEHHR . v Rertit e w8 e b

cart ri dgejectonencihing thaoelatadeanagddispabrdr ei n t he regul ati on of the horizontal
position of the ink cartridge by the guide projecting portion is realized
in a manner that the guide projection portionis limted in the horizontal
direction by a corresponding portion which is |ocated on the recording
appar at s at The ipoedrridghaceording spelpia h durther conpripipguetrieasorngof o third praj¢rsion,jar st
Side valibecaha § BoldYrmedhnlont 06k sidBporldhe of M AfRph[LAge according to claim
35, wherein the regulation of the vertical position of the ink cartridge by
the projecting portion is realized in a manner that the projecting portion
islimted in the vertical direction by a corresponding portion which is

| ocat ed2mn t g inleefdbd e caBRR IR Rurther RADHEIhOR fifsObicTRAMIEH figedtdntdhe upper

| ocation on the second side wall of the_ ink cartridge. L )
ridge and a groove formed on a first side portion, and a second one of a third projection, a ridge and a

groove formed on a second side portion of the first projection.

23, The ink cartridge according to claim 5, wherein the side portions of the first projection
respectively define side surfaces parallel to an insertion direction of the ink cartridge into the

recording apparatus.

24, The ink cartridge according to claims 4 or 5, further comprising an identification protrusion

extending outward from the back at a position located between the top and the first projection.

25, The ink cartridge according to claim 24, wherein the identification protrusion extends

outward past the plane in which the surface lies.

26, The ink cartridge according to claim 24, wherein at least one of a shape, a width and a length

of the identification protrusion corresponds to a property of an ink carried in the ink container.

27. The ink cartridge according to claim 15, further comprising an identification protrusion

extending outward from the back at a position located between the top and the first projection, and
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39. The ink cartridge according to any of clainms 34 to 38, wherein the ink
cartridge has a substantially flat upper portion and a substantially flat
bottom portion. 40. The ink cartridge according to claim 39, wherein the
substantially flat upper portion and the substantially flat bottom portion
define the upper wall and the bottomwall, respectively, of the ink

cart r i dykereipsaid lgatificatignairetiusionds dliméﬂddﬂpb‘épﬂ the first pwjegtionsand Sheametnbgrange.par al | el
to the bottomwall. 41. The ink cartridge according to any of clainms 34 to
38, wherein the ink cartridge includes a container body having a first side
and a s cond side, the first side beln sybst antjal | arallel to

Second 28 de. BRI pbioEeteat g Ee Bosn B P LB R B et DK dBoDy t he
upper pfrthd gk caMidgd byea fiking membgrortion. 42. An ink cartridge detachably

nount abl e on a recordi ng apparatus having an i nk supply needle, -58
conprising: a front, a back, a top, and a bottom an ink supply port fornmed
in the bottom and di sposed closer to the front than to the back; the ink
supply port ’ﬁlwﬁhklglrmidgaadcerding teelaigLd8; inbatachdhdavitifgationmestosipnand the &ritl a
plurality. of electr hoar. i.n rtion provided at a

| over l%l% tlon greau 1%8/%%0&%)(%{ € ﬁlk con?in\?e\égy§ﬂx1 n@g’ggl des for regulating a
position of the |nk cartridge mnth respect to the recordi ng apparatus. 43.
The ink cartridge according to claim42, in which the opposite sides are
adapt eds 0 bgpe lﬁﬁ%{rmgé fc@omﬁg% El§1m°2"40%hé}§9 aldﬁtaﬁ B Jf%qaghmgatﬁmams g in
such a position that the eleCtrodes are into electrical
connunl@ﬁﬁWEﬁOMWWﬁk@bﬁﬁé@ﬂ§mﬁwevﬂH@Hhﬁﬁekﬁéxgééﬁﬁﬁﬁﬁ@ appar at us when the ink
cartridge is nounted on the recordi ng apparatus. 44. The ink cartridge
accordi ng to clain142 in which a width of the circuit board disposing

portion omer than w dth of t nk .c rtr The ink cartridge
accordi f {g ‘5'? PArlidge ?cﬁ?rfjﬁlér“’ QB’H’p?rA' E?VH@ aam“r I“&é’ &‘g ‘@Bﬁqaﬂﬂ‘ REEFEPS: housed
in the ink supply port, for engaging the needl e of the recordi ng apparatus
when the ink cartridge is

32. The ink cartridge according to claims 4 or 5, in which the retaining member is disposed on the
front,

33. An ink cartridge detachably mountable on a recording apparatus having an ink supply needle,
comprising:

an upper wall, a bottom wall, a first side wall intersecting the bottom wall and a second side

wall intersecting the bottom wall and facing the first side wall;

an ink supply port disposed on the bottom portion at an offset position closer to the first side

portion than to the second side portion; and

a circuit board disposing portion provided at a lower location on the second side portion, said
circuit board disposing portion adapted to be provided with a circuit board with a memory unit and a
plurality of electrodes thereon, and further comprising opposite two sides for regulating a horizontal

position of the ink cartridge with respect to the recording apparatus.

34. The ink cartridge according to claim 33, further comprising a guide projecting portion
provided at.a lower location on the first side wall and adapted for regulating a horizontal position of

the ink cartridge with respect to the recording apparatus.

35. The ink cartridge according to claim 33, further comprising a projecting portion provided at
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nounted on the recording apparatus. 46. The ink cartridge according to claim
42, in which the electrodes are arranged in at |east one rowthat is
perpendi cular to the axis of the ink supply port. 47. The ink cartridge
according to claim42, in which the circuit board is nmounted on a surface of
the circuit board disposing portion that is parallel to an insertion

di r ect i anuppér lodagion orkthe secbnd ddpewalhend atldpted forgegiiating g venpipa ipasition of dirednk he

el ectro - urface side of the circuit board. 48.
The |nkg%§? ?ﬁ%%hggggr f%%“ﬁ@£§?§?w$47 in which the electrodes are

di sposed on the circuit board at an offset position closer to the bottom
than to the top. 49. The ink cartridge according to claim42, wherein each

of the efect TRAGR cHaRg@act6idingtatihih 3hWaneRlRdcshARSE oBfhe hbiRion! paehbf of each
of the el'ectrodes in a vertical direction is |onger than a |length -59 of

each of thejnk cartadge by descinept boarddignosing gertigis reghzeddp pavamee thahthe tw vides ofBet i cal

directi gfyitplard Iﬂﬁosiﬂélﬁoﬁﬁﬁrafe'lgxg?cd?z?ﬁgBgﬁzﬂgtaf:d?re&llcﬁi'HWa‘L%rresprﬁcillll‘?ﬁon%”pr' sing a
pressed surface lyingin a plane that is parall to the bottom wherein

t he preybishisdenated @a thegeqoerding Inppfatss e RopiEen eprssnonding todhgfowenlecativRpethe print er

cont act chBiRVEHSE the St faffigeand presses the pressed surface toward the
bott om when the ink cartrldge is mounted in an ink jet printer. 51. The ink

cartridge according to claim50, further conprising a protuberance extending
from the back, the protuberance being |ocated closer to the top than is the

Ci r cui t 3hoar Thehnk pRtidagadeordingds claim$re Waérgintiare iR HE @dths Ubifiaatl psitloaeat ed on
t he protuberance. 52. The ink cartrid ccaqrding t aim51,.in which the
protube&ﬁﬂgé ‘ﬁﬁiﬁéﬁ§5HﬁéﬁmﬁﬂagpﬂP@bg§?§“§d“égmgﬁrgﬁﬂ%Fggg%HQFg%ﬁrd t he

bot t om Byttién 1§ Hmited MARs PlzEtAAHidRISAbY lgodr@y&mm\g/@bﬁian inhicBay locdd ontthee recording
apparatus. 53. The ink cartridge according t aimb52, in which

pr ot ubeFeSdae ARPaFaRS 3 RO PP TIESROBARS: to e I erstr ?‘?‘Eé’éPW %f&r%%@!e\wéwfflﬁéﬂk
outerno&ﬁuﬁF@ctrodes in a direction that is perpendicular to an insertion
direction of the ink cartridge into the recording apparatus and that is
parallel to the back. 54. The ink cartridge according to claim51, wherein a
hei ght of the protuberance fromthe back is

38. The ink cartridge according to claim 35, wherein the regulation of the vertical position of the

ink cartridge by the projecting portion is realized in a manner that the projecting portion is limited in
the vertical direction by a corresponding portion which is located on the recording apparatus at a

position corresponding to the upper location on the second side wall of the ink cartridge.

39. The ink cartridge according to any of claims 34 to 38, wherein the ink cartridge has a
substantially flat upper portion and a substantially flat bottom portion.

40. The ink cartridge according to claim 39, wherein the substantially flat upper portion and the
substantially flat bottom portion define the upper wall and the bottom wall, respectively, of the ink

cartridge, at least a portion of the upper wall being substantially parallel to the bottom wall.

41, The ink cartridge according to any of claims 34 to 38, wherein the ink cartridge includes a
container body having a first side and a second side, the first side being substantially parallel to the
second side, and the second side being separated from the first side by the upper portion and the

bottom portion.

42. An ink cartridge detachably mountable on a recording apparatus having an ink supply needle,
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smal l er than a height of the circuit board disposing portion fromthe back.
55. The ink cartridge according to claimb51, wherein said pressed surface of
the protuberance at |east partially extends perpendicular to a surface on
whi ch the el ectrodes are fornmed. 56. The ink cartridge according to claim
51, wherein the protuberance is integral with the circuit board di sposing
porti oncawprishmgch the el ectrodes are disposed. 57. The ink cartridge
according to claim53, wherein the side portions of the circuit board

di sposi ng po# fipgm b@bp’é@m iap@p Yottt i ne side surfaces parallel to an insertion
direction of the ink cartridge into the recaordi n%happara us. -60 58. The

i nk cartri dg@ &k swpli Rog feamed i the botiqm ardedispessaslosesitnhe Fiant thrndp theiback: fhen

pr ot r usiRRuppBXiRNAving apttivvar d from the back at a position |ocated between
the top and)the circuit board disposing portion. 59. The ink cartridge
accordi ng t Oa€ik@ito&d havhesd LkModyhait astenpludaligf tlediradent r usi on ext ends

outward past the plane in which the surface lies. 60. The ink cartridge
according toa Cihﬁl'itrlibﬁﬂ,dispbﬁi‘l’gqioﬁioatprdvﬁhﬂfat a)lneexdbcaﬁo:sbnamebaek andl Hivingamd a | engt h
of the idenLif(ic?tionl rotruglon rresg ds oge % of an H@k carried
in the PRAOSEAeR fORg RS 2 RgEIoR Sk BE ik Gp &’g‘%s 6%5P ¥ U IMe PR | ¢ her
conprising a protuberance extending from the back, the pr ot uber ance bei ng

| ocated closer to the top than is the circuit boar d di sposi ng portion,

wher el naihe. PRERR SR AAGRI, LAGAILG Pl e AIURRS BGRpang ufier o 1, sai d
|dent|f|cat|on pr ot r usi I'S di sposed between t e cireuit boar di sposi ng
por t i onreatnigted by ribgt ;utmedqlnn ehe r&@rdlﬁlgwmrnﬂus mapthrd phgidion thebihel plagrades ast brionghs g,

wher ei n [ r out ward
peyond 10y SRl cololad Giol ARl okl S PROAEE Bl R leh Y3

cartri dgetrdgcio mbpuntgd bwthe kxprtig@ppdratvi.ng a plurality of the |dent|f|cation
protrusions. -61

44, The ink cartridge according to claim 42, in which a width of the circuit board disposing

portion is narrower than a width of the ink cartridge.

45. The ink cartridge according to claim 42, further comprising an elastic sealing member, housed
in the ink supply port, for engaging the needle of the recording apparatus when the ink cartridge is

mounted on the recording apparatus.

46. The ink cartridge according to claim 42, in which the electrodes are arranged in at least one

row that is perpendicular to the axis of the ink supply port.

47. The ink cartridge according to claim 42, in which the circuit board is mounted on a surface of
the circuit board disposing portion that is parallel to an insertion direction of the ink cartridge into the

recording apparatus, and the elecirodes are formed on an exposed surface side of the circuit board.

48. The ink cartridge according to claim 47, in which the electrodes are disposed on the circuit

board at an offset position closer to the bottom than to the top.

49. The ink cartridge according to claim 42, wherein each of the electrodes has a vertically

elongated shape so that a length of each of the electrodes in a vertical direction is longer than a length
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of each of the electrodes in a lateral direction perpendicular to the vertical direction.

50. The ink cartridge according to claim 42, further comprising a pressed surface lying in a plane
that is parallel to the bottom, wherein the pressed surface is positioned so that a structure of the ink jet
printer contacts the pressed surface and presses the pressed surface toward the bottom when the ink

cartridge is mounted in an ink jet printer.

51. The ink cartridge according to claim 50, further comprising a protuberance extending from
the back, the protuberance being located closer to the top than is the circuit board disposing portion,

wherein the pressed surface is located on the protuberance.

52. The ink cartridge according to claim 51, in which the protuberance is dimensioned and
disposed so as to be pressed toward the bottom by a cartridge holding mounting lever which is part of

the recording apparatus.

53. The ink cartridge according to claim 52, in which the protuberance is located within a region
defined by and between the outermost electrodes in a direction that is perpendicular to an insertion

direction of the ink cartridge into the recording apparatus and that is parallel to the back.

54. The ink cartridge according to claim 51, wherein a height of the protuberance from the back is

smaller than a height of the circuit board disposing portion from the back.

55. The ink cartridge according to claim 51, wherein said pressed surface of the protuberance at

least partially extends perpendicular to a surface on which the electrodes are formed.

56. The ink cartridge according to claim 51, wherein the protuberance is integral with the circuit

board disposing portion on which the electrodes are disposed.

57. The ink cartridge according to claim 53, wherein the side portions of the circuit board
disposing portion respectively define side surfaces parallel to an insertion direction of the ink

cartridge into the recording apparatus.
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58. The ink cartridge according claim 42, further comprising an identification protrusion
extending outward from the back at a position located between the top and the circuit board disposing

portion.

59. The ink cartridge according to claim 58, wherein the identification protrusion extends

outward past the plane in which the surface lies.

60. The ink cartridge according to claim 58, wherein at least one of a shape, a width and a length

of the identification protrusion corresponds to a property of an ink carried in the ink cartridge.

6l. The ink cartridge according to claim 58, further comprising a protuberance extending from
the back, the protuberance being located closer to the top than is the circuit board disposing portion,
wherein the pressed surface is located on the protuberance, and wherein said identification protrusion

is disposed between the circuit board disposing portion and a protuberance.

62. The ink cartridge according to claim 58, wherein a distal end of the identification protrusion

protrudes outward beyond said surface on which the electrodes are formed.

63. The ink cartridge according to claim 58, having a plurality of the identification protrusions.
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