TI TLE [0001] | NK CARTRI DGE AND RECORDI 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
recordi ng head for ejecting ink droplets fromnozzle openings to
print data such as an imge, and to an ink jet recording apparatus.

[ 0003] An ink cartridge that is renovably nounted on a carriage in
fluid conmuni cation with a recording head nust have a secure
liquid-tight relationship with a flow path form ng nmenber, such as an
ink supply needle, that itself conklfilates with the recording head.
At the sane time, the ink cartridge is required to be easily

nmount abl @0aHd r endNE AR TRIDGEANDREGIRDINGAPRARAZSE of an ink
cartridge carrying a nenory unit storing ink information therein, the
ink cartridge is provided with an electrode for contact with a
recordi ng apparatus, angACKCGCROUNDUFTMIBENVENTEONI n a cartridge

hol der so as to enable secure contact with a contact unit of the

recor di ngogggpar at %ﬁgieg%%&%n FXALRD G iR at AUR for Q)biplsyﬂ'rfggﬁﬂ@ﬁajt gnal

Pat ent Publi"cation 4910, an 1 nk supply port rmed on a

wal | sur eflning. an_ink nt.ai 1. r

uni t and1I egi(é%gﬂe%@rn%egg) ngarcgﬂrﬁ?gf ég%rftﬁggﬁlér{o)r/ﬁéﬁﬁeg?g%fe iggtd'ﬁegs‘ grro Ie%ﬁg@’.‘ éed
on one of plural opposi wal |l surfaces Laci.n .ihis wal | surface, and
two f i r SHOZAP Bpeines Eharng ddta e Aiage a4 LS $HITE ek FsRdBARP . Al o,
a lever biased in the hinging-qpen direction is provided on the other
wal | surtP3ed.  Thahniiak cartridge BardtreaRYyabhemewied o earsags infipid

contai ner having, on a container wall, an electrical storage device
t hat conteaimicRRGrowiNnL resprdingdead musk have atsprure briddiighd relativgshimweh a
container is installed in a receiving station. Projections extend
out war d flavopatl foemmgmbemibee suchak bn b wiyply tdedle.chadtself catmstiateagathdbyi ce
and the projections are |ocated on the sides of the storage device.
The nmenoweyordiey hewd, Avdhic @¥imé tmd, thedik surtridgéd B8 eequinkd to el easily ni@iiablerand he
two projections. Projections on the sides of the container extend

out war dsrehey:BR4of Relavdnitinh) IOthe i of MKink eattraigh earryildDRShAMySAIt s@hing NK

cont ai ner receptacle of the recordi ng apparatus for cooperating
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 cont-act 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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with 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 | ever. [0006] By
usi ng such a configuration, the container can be | oaded obliquely
onto the ink container receptacle such that the first projections are
first engaged with the second projections, and subsequently the other
side is pushed in. In this process, an ink supply port abuts a flow

pat h f or BtReed BERRS pr REtédn@h’l@jHHi@:hyon Sides dffiRe doRWfHer SRERARBVArDE

recessed portion. Accordingly, the ink container is fixed to the ink

cont ai ne W e where ink can be supplied. [0007]1n
t he stat{éey\(/)vﬁdég]g t g%lflnt%l%%{@&l ge has been fixed to the ink container

recept ac the ink container,is al s.pressed upward a_spring

b v decl 8RSk he. | At SR icAgrinp dEEptaE BE e Frerme R B e S
proj ections of the ink container and the two second projections of
the ink WBhihginpfesontainsejs\peqvided avitbriya ses@ndprOFCHUBAVIANEREING the fisgh

up- and-down and right-and-left directions. Thus, the upper-and-I|ower
and ri ghprognaidons ef the pppsr surtacs anf siderportionk themef, and e recassed patient arned in a
predeterm ned reference position, so that an el ectrode group of the

i nk cont aigaging dedameel y contacts a contact group of the ink container
receptacle. [0008] However, two positioning projecting portions are

needed omob@it h si dBsuskiz sidh £IoBAAIARE, HE 86T chilBe lofed GBRYuRIyAE0  The
need for these projecting portions is creates a problemin that the

I k- cont @i Rrcofifdfhet fbet AN GLDRE: heFSPIBRkiHRae AR AERNAR teecond
ij % %005 Al'so, t g nbl em

structure and are i ncreased In w dth. re1s a pro

hat, si A i I f 1h Il b
e oun BPBGIAIS, 4 (Blechibnty (5 RAORED, PR bl AT Hocp S iy 48P, BRHY, OV
is, in a c?se wher

the | ever |s.defor t rd the cantainer side

and conp LTy LB SR RE e b7 e . PRI SRS PGB g 1 or ce
of the lever will pe r%du ed and the cartridge will not be held as
secur el yPUECT SepudinRlipihg ink copigie tiradie e iUt fradinen seoPpipel B A HE
nmust be pivoted about a point when the ink container is attached to
the ink Whsie Bikgan be pgliadaci e, there is also a problemin that, when
the flow path form ng nmenber for engaging the ink supply port is |ong
in 1engti®00R | ar gén Henstitmghdreothednki Oﬁﬂagﬁﬂ hag Beendixedito the lycprttinerf or ni ng
menber, which can break or damage the flow path form ng nenber and
damage arepapticientheligomntdher is atvays preksed uppdry bpaspring 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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[00011] U. S. Patent Application Publication No. 2002/0085075 di scl oses
an ink container having a parall el epi pedal shape in which an

el ectrode group is disposed on a side surface. The ink container is
fixed at a predeterm ned position of a holder by using a |oading

| ever. According to the disclosure of this publication, since the ink
cartridge is held at the predeterm ned position of the holder by the
pressing force of the |oading | ever, the structure of -the | oading

| ever mssttridge bdéwbsieschwmelastid éarce, o sestgadidstisferaeahinmb beesond,dbit inin & he

el ectrode group, resulting in a conplicated structure. [00012] U. S.

Pat ent Nase vheZe/tfie D6 igli forinRE eéswan tlertsntaidtr sikRrahd telgeactpbogead hiAge i n
whi ch, during cartridge installation, a projection at a rear, |ower

cor ner i I el i i ki i :
QA e, tﬂé(%ﬁ@vﬁ[td dnSlGnl firck BEHL YR ol b8 FedB BRI %fﬁgggg%@?ﬂe

retainer bar i'n the carrfage. The cartridge is pivote

proj ecti j [ nper of the cartridge, diagonally across
fromt hen%g?egﬁa%%iS%pﬁl?d#]gﬁ?g%%?bsj%I aces and slips under a latch. The ink

cartrid S no ave. any intelligence in the formof an elecfronic
rorory SOHIEES [ Obhan ines Meiksariand T HpBveRS st LprBLE i
cartridge with a latching arm having a projection that cooperates
with st cougingtas gircheddo the ink epntajnes seceptage theie s alsppprabipm indhat; Whedge. In
addition, during installation, a projection on the cartridge is

r ecei vedhdiovapatioforming oretibegfoh elgeging thehek waply perg & longailengthy héargenk
cartridge does not have any intelligence in the formof a electronic
menory dendingeforck GO iddtu tigpianpdtiafoeming Apppiber, which céh B2ak G84mdgpihet s
several enbodinents of an ink jet recording head, all of which have a
hol der meoijath bidhg MemBer\LaS dhindgetagaliGng 18catoah theask fupglypeRor di ng

devi ce substrate, which itself includes recording elenents driven

t hrough el ectrical contacts. The ink tanks are nounted in the hol der
menber by a conbination of a novabl e arm whi ch engages an opening in

the hol gg@i;irf«rrberU%nﬁa@mpgﬁ%ﬁgg?g@{c%%%@zfqpe%%s&s agc@osraseﬁﬁwed in

corresp ng openings In menber. The reference does not

i 3 [ ai bl ed. | . di .
spect e BB PR RSP b e e ESDIAB ISR 8,
there ne 00015] The

i f devi ) UVVARY OF. TH ENTI ON
et i SRRt o TR 1 RS i g RGN poTion ot ¢ R VS her Core

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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such probl ens, and an object of the invention is to provide an ink
cartridge that enables sinplification of the position regulating
structure of an el ectrode group and reduction in size. [00016] Al so,
anot her object of the present invention is to provide an ink
cartridge that can be nounted by noving an ink supply port parallel
to a flow path form ng nmenber at |east at nounting tine

[00017] Further, yet another object of the invention is to provide an
ink jet reeoridgend aigpianatuisg wetalasiohe sreiectios eaits qagridgrs sfceivedhby @ i nk
cartridge. To sol ve such problens, the present invention
enconpass esmraspohdikg bale inrthelgeridghatgainybtenniuaeddgd doesmnatritaeelamrin@iligence
recordi ng apparatus having a pressing nenber and a receiving part,

and this ijpkheGamt 6f AIRtBAS mRMotydevie@Nt ai ner wi th having an upper
wall, a bottomwall, a first side wall intersecting the bottom wal l

and a Secgﬂ@ml/gli? ?e “‘Ehﬂogéaﬂtfﬁ{eﬁfiﬁ%ﬂmq\l& '6%2?9%%@%5&:%?@%%%%% g

first sid an 1 nk supp or't di spose ottomwall at an
of fset position closer taq the.first side wall than to th econd ,si de
el 1o ot e BE Brad, ML it o BHGE s e Bt ka8 e g
| ocated closer to the bottomwal| than to the upper wall, the first
proj ect i n¢MpBFYLBA dRASH %bstat%r\gﬁwgrtﬁﬁén@d%é rea%rdwérefemﬁ@ driyen thequgh
restricted in position when the ink cartridge is nmounted on the

recor di ng elespigrlonisets. L heinkstankd aponeinsed id thedokletmenbar g asombinatiani ofa
wal |, the pressed portion having an upper surface for being pressed
by t he pr ewsiblganewbeh eighgdshe opetny iditichokdepaembarapd ane et moneipngeatiender
engageable with the receiving part of the recording apparatus; and a

pl ural ity vifichedrenkéiodids cstrspanitg oponihdgién fhehsldennenteet THigeRamtd dves and
el ectrically connected to a nenory unit di sposed on the ink

cont ai ner .nof §REHESHPeRNiLhAY tHehBseRibR ifHTe: BT dih RAdH mbliRed@LMPd si de
wal | where the el ectrodes are disposed is restricted by the side

portions Qfarri_taE@oﬂ%anE?ét}él_grdﬂ%ragbﬂﬂtuis,_rho?isltﬁ’ér@ffnéﬁtioqiorf@?ﬁeinﬁil)[ adskeby the
pressed portion in a vertical direction. Therefore, the €l ectrodes
can be accurately positioned at their predeterm ned positions

[00019] In this invention, &hfMAARSSEs BPETNOENGRONCE formed as the

upper surface of the projecting portion, and the upper surface of the

pr Oj ect | NGodA Bf i on '-h?ei S Pgr?gas.tbgg%?detipglgg%rﬁﬂ ?riYﬁhL it tft@S*?erp&{nea
position restricting elastic piece torned on the recordi ng apparat us.
such problems, and an object of the invention is to provide an ink cartridge that enables
stmplification of the position regulating structure of an electrode group and reduction in
size.
[00G16] 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



[ 00020] According thereto, the electrodes fornmed on the projecting
portion are pressed via the pressed portion by the position
restricting elastic piece toward the bottomwall surface, Therefore,
the positions of the electrodes in a |oading direction can be held
reliably and securely. [00021] Al so, the pressed portion can be
pressed toward the bottomwall surface by a cartridge hol ding
mounting | ever of the recording apparatus. [00022] According thereto,
when t he Teefikvingpary prfigthisiink oprtogaehpganink gensainer pifd having 1 wipst wall.di ng
nmounting | ever presses the electrodes fornmed on the projecting
portion tiwamdvdhe fitsosidomialetsegting tladettbm wallahdbbgcondsldswallir el y hol d
the positions of the electrodes in the insertion direction. [00023]1In

thi s i nventeisedling tRebopbRASKAAnPRLhY EHR mﬁ@idb@aﬂ;%Mu?ply@oﬁmafbd on
projecting portion disposed at a rear side of the tirst projecting

portion itRe bdiemd Q§l?£tta%18g(s)ég.g?ﬁ%i ReAh thd siGRie tall 4O tb MeOSBEchﬁl side

recordi ng appar at us. ' '

According thereto, the rot ﬁt | Iona
¢ . E . : :
ot o s i A BRI IR Bhaa o i SRS S Y BehaE ool P e

AR S SRR R Lt e I S S

nventio npoirt?o\;l? lchr%%ing rc%yriic?eﬁ i1P p(o?sl;tien}ag tvihgg ‘th%?rgkt cza(r)tpid ge is mounted on the recording
apparatus; a pressed portion disposed on the second side wall, the pressed portion having
an upper surface for being pressed by the pressing member of the recording apparatus; a
retaining member engageable with the recetving 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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extending in the |loading direction of the container and which is

| ocat ed bel ow the | ever. [00026] Thereby, when the ink cartridge is

| oaded, the ink supply port side can be securely guided to the flow
path form ng nmenber. Also, at the tine that nounting is conpl et ed,
the wi dthwi se position of the front and rear of the ink cartridge can
be held at a predeterm ned position. [00027] Additionally, a recessed
portion can be formed in another wall surface adjacent to the wall
surface tarattrdgs holsingagouniingleverof e scotdingrigpreiusi on. [ 00028] Accor di ng
thereto, in a case where the ink cartridge is renoved by using the

r ot at i on,[08028) r ot aAtcndiag thetet, herethe inkcantidge dgeopetyrligiedctha chtidgai ded
into a predeterm ned | ocus, and the external force applied to the

f1 ow pat hofdaahd@tinERRE Hreastd tic2Use6ded Yorndd 6# e pbdjédtink PertieR ovied the
reduced to the mninmum possi ble. [00029] Also, in a case where the ink

cartri dgeelism _rvg[]rwme kd {éﬁﬁ;é;ea&ﬁg{:éggerz} frit%ﬁ%ﬂugr B§i{i6’r§§f }148?13@&8&@@ Mg from

interfering wwth a cartri ovi de restricting the
posi tion .of Ihﬁi[ri nk cartridge in the arraying direction, even if

rotational SRMFFHG  occurs. [ 00030] Al so, a val ve body that is
menber and an

normal |y kept in a c|]osed valye state by a hiasin

el astic S[Q%H%Lg oS T ot PESEh o G Jerped e 1eand BRMSHIE al | y
portion disposed at a rear side of the first projecting portion in the insertion direction of the
cartridge into the recording apparatus.
[00024] According thereto, the rotational movement of the mounting lever can be
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 contatner and which is located below the Jever.
[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 cariridge
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contacts an outer circunference of an ink supply nenber fornmed in the
recordi ng apparatus are housed in the ink supply port.

[ 00031] Shifting due to vibration can be prevented w thout the need
for a biasing device on the recording apparatus, and the cartridge
can be elastically fixed via the retaining nenber using the biasing
menber housed in the ink supply port. The | eakage of ink can be
prevented by the valve body when the ink cartridge is not nounted on
t he recolsdirtigntapfamanterderiag avithy cpriiddes daldpivgp wewﬂ@‘? fopestaictipgethe grsition
cartridge is nounted on the recordi ng apparatus. [00032] Additionally,
t he r et abfiihagikroentidge ircthn atveyigdireeiibnasvea il refatonah shifting oemrsengagenent
portion engageable with the part of the recordi ng apparatus. The
l'ever hagfooai@r oj ecAliqa vaiik@bodyitis oafallykefrin Relokddonanelstatdt d ey
outward as the cartridge is nmounted on the recordi ng apparat us.

Pref er ablyyphg aH#l 'a'f[I %leléti}é:)éea%g Fn[Quﬁbé?'iI k Sukd RO Fal @oﬁg%ﬁ@ﬂﬁ{ élé(sﬁl:z){lryf ormed on

side surfaces o ever. | 00033|According thereto, the elasticity

of the retajnin r £a increased. .to.ther rovi de nor.e
posi 11 ve SRy SReB a7 B RN femleP S s BERYbEEPRLSs .,
be made nore %grcE En'kbl e, Further, even when the retaining nenber is
def or med G HPUHF | "E JRRY Pihed configuration, the projection(s) can

return the retaining nenber to a proper posjtion to securely engage
the engad®feht porShiteng B te mibratien sanbiepievaia®uithoyt the repdlosabtasiss t he
recordi ng apparatus. [00034] This invention also provides that the
proj ect i Aeyigsentthegcarding bpparedies; dwdhe ¢antridgeiean be ishisticatiefited lviadbntetdiming .

[ 00035] This way, the ink cartridge can be housed in cl ose contact

W th a caembageing drdiasing hrenblrehoosedrin thgdksapplp porelle lahageaddlink dahdei nk
cartridge still can be securely positioned in place. Further, a

di st ancepRedn&icy theljpeodotly Whin halnk chtiiie i ndanted dy erdedoddid e

m ni num possi bl e.
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 recording apparatus is fornmed as a flat surface. [00037] According
thereto, the secure contact of the pressed portion with the pressing
menber of the recording apparatus can be realized, and the anmount of
pressing toward the bottomwall surface can be precisely controll ed.

[ 00038] This invention also provides that the el ectrodes are arranged

in at | eagbodspo I OWhis “ag,cthé 0 chidWMe 24rFheMBLRENIELIGH @htalOwidiNa SfidkeOf
the ink supply port. [00039] According thereto, since the el ectrodes

are arangadySRuENS REOLESE b BALKECTCL. SRR Sk Serdigotion Tn

whi ch the positron o rojecti'ng’”portion is res t he

el ectrodes can he reliabl sitioned with respect. .to the contacts of
Lhe r ecorRsHgneddp et i dblistinge BeRFRARAE7I M QR HIOg9 6% B ERMHERGP
menber can be formed_as a | ever having an engagenent portion
engageabl tge xmmrhumm@sﬂbbm of the recording apparatus, and the |ever
can be configured to exert an elastic force for urging the ink

cont ai ner[C0@&ar d t Mkis mvepieataisngroyides them sgide serfidp @stti Thpsr axface phithe

el ectrode group on the projecting portion can be urged toward and
secur el y mesédnirgsh whdnhhé dxetriggeie rduimgd aphaietbttfing apparatus is formed as a

flat surface. |

[00037] According thereto, the secure contact of the pressed portion with the
pressing member of the 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 is mounted on the recording apparatus.
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[ 00042] I n anot her aspect of this invention, an elastic sealing nmenber
I's housed in the ink supply port. The el astic sealing nenber engages
the i nk supply nmenber of the recordi ng apparatus when the ink
cartridge is nounted on the recordi ng apparatus. [00043] Thereby, the
force applied to the ink cartridge is relieved by the elastic sealing
menber, thereby preventing a local force fromacting on the ink
supply nenber of the recording apparatus, so that damage of the ink
suppl y neffifé43lcan bhesbypithefbree[appliRd 49 tha dikt dacridgd iy relitted byelosiabtisi de
wal | can have at |east one of a recess and a protrusion for pinching

the ink cgdaling l@sber[108MRIrAREOIH 106a] FRE R actiRl @R thefinis S)pPlyathenhtivk of
cartridges, 'each having a narrow width, are disposed close to each

other, a q\@sfécroﬁodn%%art%ﬁré}goitﬂmaﬁgga d?alerimwg n@%ef&mb@%ﬁg#ﬁsi ng the

retai ni ng nmenber pi nchi ng’ recess o rotrusion. 046] I'n
anot her aspect of this invention, the second side wall is elongated
in the cartridge insertion direction. [00047] Accordi ng thereto, since

the proj ef(}oi()trllﬂ por tAd%%io%E\g', %hg%ec%glg ?iﬁg galpgarnthia\(l)enat &%Qt one of a recess and a
protrusion for pinching the ink cartridge.
[00045] According thereto, even if several ink cartridges, each having a narrow
width, are disposed close to each other, a desired ink cartridge can be removed and
replaced using the retaining member and the pinching recess or protrusion.
[00046] In another 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 surfaﬁe of the side wall elongated in the cartridge insertion direction, the
surface of the side wall can be utilized eﬁicientl’y. 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 paraliel 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
prajecting 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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be di sposed 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 wwdth of the carriage in the carriage noving direction)
for nmounting a plurality of cartridges adjacent to each other can be
made snmall. [00048]1n another aspect of this invention, the

el ect r odegmrigmdothheseriparon the meiroryaunit whi thpbesk durfase af the cicaiit bdach e
nounted on a surface of the projecting portion. The surface of the
proj ect i ngitifeGaxpbsed sitrfacPededah Bk uied ab Beegh@r dniWidgetht Bis@rdde9tandier ect i on,
and el ectrodes are forned on an exposed surface side of the circuit
board. [qg%g&hAccording thereto, the el ectrodes can be appropriately
di sposed on the projecting portion wi thout inclination. Further, the
el ectrod be cihpeuj t. printin hnol ogv, ile
ef fecti vg@&% il z?ﬁege ¢ ?eg%lclhé’? ﬂ%s‘? lsem(l)g‘{etq ﬁés ac%%%ﬁﬁ% agﬁ%.m%er ef ore,

t he cont liability can be enhanced. Mbreover, .ecess can ,be
formed | HOP or o] Besariigg ety A AR SHASFOFY TEHPT on
t he back surface of the circuit board. The entire exposed surface

si de can ¥ iyigdlp ianity of digipseiecting WpitieR fardetergllopasitivnins thednk pastridize prss ed.
[ 00050] Preferably, each of the electrodes has a vertically el ongated
shape. [ 0b@5slligcmpodiionng fretisanpand thereforethe codes carle dsbishad with higbal | y
di sposed at a region that is in the vicinity of the projecting
portion freliablliaterally positioning the ink cartridge and that is high
in positioning precision, and therefore the contact can be

est abl i styegosaf t h hiagbhérakpeabofithik hveltRAQPoRi AR Oiah@k eRERGIE aff thehi S
i nvention provides that the el ectrodes and the nmenory unit are forned

on a Cir GhinorP QR fte AL bE ciRluBBLEQAIER RE BedioBROFEHisEHIed BR1RIEMH] T
board at an offset position closer to the bottomwall surface.
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 insertion 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.

[060056] 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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[ 00053] According thereto, the el ectrodes can be di sposed on a region
of the ink cartridge where shifting is reduced to the m ni num
possi bl e by engagenent of the ink supply port with the ink supply
needl e. [00054] 1 n another aspect of this invention, the second
projecting portion is located within a region defined by and between
the outernost electrodes in a direction that is perpendicular to the
cartridge insertion direction and that is parallel to the second side
wal | . [ 000BE{yAS therseond prarsting portiovhesn be hwanged olase torthg iak cartigdgeotherebn i s
pressed by the menber of the recording apparatus, the electrodes is
not subj goévettitesiza incodasd dfaladarttidged®lden Futterpthe cigilétl v the sedondned.

[ 00056] I n anot her aspect of this invention, a height of the second

proj ect i NEojp@ing ipeRioh AT BANIP 8RR 3 RN Walkdreé thabilBkéBhd Ffwéatiﬁg hei ght
of the first projecting portion fromthe second side wal

[ 00057] A-CP%P‘E%L‘:Q?R%??géaﬁsgﬁhﬁ?{%%d@% lggunttipggg&rtri dge hol der to be

| ocated i e Seco projecting portion can be
arranged to the, ink cartr.idge,. there reventi.ng size increase
of ¢ he® cdPBRiqe  nhias Kpeif s S9Giah BT e GRS eveRtve
projectin rtion can be readily increased to such a degree that the
second pﬂgﬁnﬁﬁwlﬁ@pwwblﬂws éﬁwss%%ﬁtwaﬁé%@ﬁt RIAIECHHIEROgi HpnE the sgeond
mounting | ever. )

projecting portion. ’

[00059] According thereto, the cartridge holding mounting lever for pressing the

second projecting portion can be made simple in structure, otherwise the structure of the

mounting lever will be complicated 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 electrodes formed on the first projecting portion.

[000607] Additionally, the identification piece can be constructed as a block, which is
fixed to the ink container by a fixing member.

[C0061] 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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[ 00058] Anot her aspect of this invention provides an erroneous
insertion preventive identification piece which is disposed between
the first projecting portion and the second projecting portion.

[ 00059] Accordi ng thereto, the cartridge hol ding nounting | ever for
pressing the second projecting portion can be nmade sinple in
structure, otherw se the structure of the nmounting | ever will be
conplicated in order to escape the identification piece. Further, the
i dent i fpieatandthepissoey wanmbetadadhasrcait bedrd of thapobjdcting persocase t he
identification piece also contributes to effective positioning of the

el ect r odess4l or Nedn6thert &3peck bf this inveMjcRAGHdVEs BOBEHidNng system that is
[ 00060] Additionally, the identification piece can be constructed as a

bl ock, Mo dnSh dak: ﬁﬂfaE@oftthfbib Aot dﬁ@rsxdmﬂvaﬁoi‘iﬁé'ﬂkgcdﬁﬁmﬁr

[00061] cordi ng t ere 0 ectro es can formed on the block
whi ch i ed | |nk
contain r&giurt he cor %@‘é"‘ﬁiﬁ %?ﬂ(al né % “ﬂ)l dg"q%g}r’%%glcc’étgnérﬁt

regardl e of, ki nds of ui d, con ed in the container, product
f1 uct uall“’ eqhfion gygn by an ﬁitﬂﬂarte%ﬁﬁ‘@ ‘?eetﬂ‘&ced in conparison with a case

in which containers are prepared dependi ng on kinds of Iiquid.
[ 00062]IRPES] t heln anether ripeciiof Ba inyeetics, hnaressed peitiosof flesp®st i ng
portion can be constructed as a unitary block, which is fixed to the
cont ai n@pjetfinggpoftionihaga siefitethat k@063 Rodiowiditng sttfgeanoyhichike
identification piece and the projecting portion can be fixed to the
i nk cardlectrddes asd forthédaneousl y by a single assenbly operation. Further,
the manufacture can be conducted while confirmng the conformty
bet weenobter} i denfaicédra@iag tiRfeto, the electrodes can be pressed in parallel 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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-11- piece and the nenory unit nounted on the circuit board of the
proj ecting portion. [00064] Anot her aspect of this invention provides
a positioning systemthat is disposed on a back surface of the bl ock
and the second side wall of the ink container (000651According
thereto, the block can be assenbled into the ink container with high
preci sion even by an automated assenbly device. [00066]1n anot her
aspect of the invention, the pressed portion of the second projecting
portion hESOB]sur f &eencriremtaspexi efldsinpatipe ndiistalead ofitbe @Aewificitangian is

whi ch the el ectrodes are forned. [00067] According thereto, the

el ect r odegrofradedRRwWire 5&REd b BurbRk ah Ivich tR ddd@odds afd fonsta. f or m ng
surface, the el ectrodes can be positioned precisely. [00068]In

anot her @ﬁﬂgr gr | téATQEérdin@Yﬁé?étBHHe el%gx%dél‘o%in Hﬁlffél:gféﬁ'n péprgégae@wih%ct I ng

portion are p to fhe cartridge insertion directi

identification piece. In a case where the electrodes are formed on a circuit board, and the
circuit board further has a semiconductor memory element, these components can also be
protected by the identification piece.

[00075] Preferably, a plurality of the identification pieces are provided. '
[00076] According thereto, by selecting the number, position or the like of the
identification pieces depending on kinds of cartridges, plural kinds of cartridges can be
identified using a limited space.

[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 bottqm wall, the projecting
portton 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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[ 00069] As a further aspect of this invention, one or both of the side
portions of the first projecting portion can be provided wth at

| east one of a projection, a ridge and a groove. The projection(s),

ri dge(s) and/or groove(s) can engage with correspondi ng structure in
the printing apparatus to help hold the ink cartridge nore securely.

[ 00070] According thereto, the position of the projecting portion can
be securely restricted, and therefore the el ectrodes can be

posi t i onepbriiog endepgsitioh0eiTatipg alasticgichefor agping theippenpwfacaokthei on, t he
| ever receptacle portion is integral with the projecting portion on
whi ch t heprejeetirdgipodtm. are formed. [00072] According thereto, the |ever
receptacle portion and the projecting portion can be fornmed as a

unitary npobed). I eabdrhig thefetd bdtHGReS ot Brohdstife pdiHbl feFegulal® by the
rotational notion of the nounting |ever can be entirely converted

into the |, {dnle(ﬁ{ec@tae@n%t%gg SRS 085 tan HELBRLIB0ES o &fgere@ﬁ@a&s ned

to a predeterm ne erng su Ject

rotational force anot he ect of this,i ntion,

G stal _ortie SR Riscr ARG CH: OB LS SR g piren bolF R beyond a
surface on which the electrodes are fornmed. [00074] Accordi ng thereto,
the el ectPre¢RbermBedPRRfioPur f ace can be protected by the

[00079] In this invention, when the ink cartridge is loaded, the position regulating
elastic piece can be pressed by the lower portion of the ink cartridge's projecting portion
and 1s elastically deformed, while thereafter, when mounting of the ink cartridge is
completed, the elastic piece returns to its original position and abuts the upper surface of
the projecting poition,

[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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identification piece. In a case where the electrodes are forned on a
circuit board, and the circuit board further has a sem conduct or
menory el enent, these conponents can al so be protected by the
identification piece. [00075] Preferably, a plurality of the
identification pieces are provided. [00076] Accordi ng thereto, by

sel ecting the nunber, position or the like of the identification

pi eces dependi ng on kinds of cartridges, plural kinds of cartridges
can be i dafffgiifel €4l sdﬂl%fyriﬁle Suhtiont L et 1pRACe. ALOQRSS 1 T{¥8e BISRAQ Horh théent i on
al so concerns an ink"jet recordlng appar at us nnuntlng an i nk
cartridge incluydin an.ink su port f tion, offset
o one. areRet Sustics OEsbe PBschis ForiE trcaer of IRE sche ek B teiEbes
projecting portion, formed on a |ower portion of one wall out of two
opposi ngSikece af thel periashis POStioThETVEs A1 biptalian centeridiep thsjitle¢arindedisr t i on
havi ng an upper surface and side portions that have specific and

pr edet er rmmeed ffomithe o ding eppatdies, 8 dxrd notatigeanigle nequiretl ehen thetibkecartridge
recordi ng apparatus, wherein the one wall is located further fromthe
i Nk supplsyepovet fidnathe agrofdivgapp@htus, Wistan efitelinpdedgtivofat fisw phth fdratmt ed;
an elastically deformable lever formed on the other wall, the |ever

ext endi ngeliuad! Kifig @ gbgﬁman%ég&eemk 1w bR 8RR B L RIBAIRE nAtdhaT

wal |, aV|ng an engagi ng portion at an internedi ate posftion,

whi ch en spon art of .the r cording a aratus, and a
plural i taj g? el ect %Eg“%t dglﬁﬁ’kt%” TeRgv b Te “%H’&’ i ch

are electrically connected to a menor un|t di sposed on the ink

cont ai nefartrifise WithRutjapplying exseaiviadorap paina flers prthdorming membepat h f or i ng
menber communi cating with a recording head and formed at the opposite
posi ti on[@068%]he i nkhepugsphtynveatian dlse prénades R atcordikgeapparnatve, Whikh reegiverandge
is mounted; a width direction regulating projecting portion for

abut t i nginklvertddgddnghalirg: emmk obnthiner haviog 6.t sevgnd 4:@f thirpenll swfizesathd a
position regulating elastic piece for abutting the upper surface of
the proj sebadighdpbied valhsUrROQ behAadiadedi ghd fireredlicurbalnd shatemg@ict he
projecting portion are regulated by the width direction regulating

proj ect i BleR @k InkQlpplRPst HgFHsePBEhe Fikst HAL Qurkab& Ae@hining ricABe AipRsdBh t he
el astic piece. Ther efore, the position of the el ectfode group can be

held at ﬁae@é&ﬂ%ﬁﬂ ThiRRd tHQl%'latldlﬁaner['l}ggP(HZ\gllé b e&lgag%mbnvp%mdn%nmen the

ink cartridge I's |oaded, the position regul ati
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 fulerum 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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el astic piece can be pressed by the | ower portion of the ink
cartridge's projecting portion and is elastically defornmed, while
thereafter, when nounting of the ink cartridge is conpleted, the

el astic 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
appar at usappdiaws, thamounhg $dveaot yeshibgh thearvakionfuidran amd prietsks thet be
applied to the flow path form ng nenber or the ink supply port. This

way, the g phdssedRoRicR th @1dveakesskd p&bN S BRAIRNMCE piditidd snd & raRIneaBNt
of the cartridge w thout hindering the nounting operation of the

cartri dge%mgtluﬁm? la@Er'stp\lPAﬁdeEérme kg is conpleted, the cartridge is

hel d at the postFtion ere contact with the el ectrode group can be
securely it ai neq. 0081LIn this inyenti-on, a proj.ecti ort.ion
o T or med DB P SGrirPaR Cop e e R ERE pafosBE LG e BR'Ey
proj ecting portion corresponding to a rotation, assisti recessed
portion i8¢ Fﬁé’dﬂl%mﬁlﬁaﬂicmgwwﬁwd@@neﬁ%ﬁwmt%?edﬂnEur{t]}%éﬁélceFhewhen
the cartridge is renoved, the rotation can be ?uided into a

pr edet er neveEdrassd Portipp is presspd by ertitiog fidernmisisia of theanouhngdsyearthal force
applied to the flow path form ng nmenber can be kept as low as is
possi bl e. pdsion 88Hha keermesedpartomipphs moursinadicetidn cay bedeld véthpr sdint
invention can be -14- configured to satisfy the equation: LH tanO +

AL, wher efolceivihet i@ nthutidleeer ig@niinedle upper surface of the projecting
portion to a center of the ink supply port, wherein the upper surface

of the prropesri ng PAGkbANY SHREE: il cAtrdet AthbPRoGREE RbpaMyeihe h¥Rndink
cartridge is renmoved fromthe recording apparatus, 0 1s a rotation

angl e requid R AMaRRA ;hsdfn%qgrmaﬁﬂgﬁn% RvéS PR ib AP dsign r €cor di ng

apparatus, Hi's an entering ngth of The flow path florm ng nmenber

and AL T SioBodd9S | 1 §0ls SRR SREIR Mo Rl M8 RARah 820 be t PRVEHAPLNE
seal i ng terral
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
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[ 00084] According thereto, the ink cartridge can be renoved by
rotating the ink cartridge w thout applying excessive force to the
flow path form ng nmenber. [00085] The present invention al so provides
a recordi ng apparatus, which receive an ink cartridge including: an
i nk container having first, second and third wall surfaces, the
second and third wall surfaces being adjacent to the first wall
surface and opposi ng each other; an ink supply port di sposed on the

first walbiedtphasen o?tlk%{kadaﬂhdf%d%ﬁﬁﬁ@'inﬂﬁﬁ@ﬁaﬁﬂ'19 ._%@q.@ﬂd wal |
surface, the retarnrng menb aving an éngagenent p ion

el asticgl t

ever - proefe SRk Ratlel ‘%ﬁﬁﬁ%“%'%ﬂﬁrﬂfmﬁ’rr@w%?%é?lﬂﬁ% whi ch
can be p essgd by a cartridge holding nounting |ever of the recording
appar at %roj ecting portion, which is disposed closer to the ink
supply port than the | ever-pressed portion, the projecting portion
havi ng dP#®3por t | Bigs4 iskaersaecive wewshovaag an erabodimspt efirecariiags odR ng
apparatus; and a plurality of el ectrodes disposed on the projecting
port i on,re@ndingehppatatiscaitdbie foomecedaetie ink cartridgeshywiiinitbe pesgdogdiguoes; t he
ink container. The ink jet recording apparatus has a flow path

form ng jogoYaRr coRpURisaatderBvrohll view sooid rtatdipathichaféink@amidiead a
position which opposes the ink supply port of the ink cartridge which

i's receiygtieiRf the&eigbng apparatus; and the nmounting lever has a
rotation fulcrunron a side of the lever-pressed portion, wherein when

t he G F‘{ﬁ Iy 1s%f:o%P1§n (r%&%h&hﬂg tI{EPsEZPfE u}h?chFBiéeorﬂﬁ r+r¥nagg%ged

vvithth par e recor appar a rot at es

about t fulc resses lever r ssed ortion to a
ever - prgsf f’of’f?rscﬂrwgl R o ot Blos P pcH B SRR P B
npuntrn | ever' s predeterm ned, posit.ion 086] According to thrs
arrange?{’é?ﬁ'm‘tlf EWF‘%@OBEB&‘ %?8‘%’?@0&‘8?@35% rfc%ed by the
retaining menber can be securely retained by the nDuntrn% | ever.

Furt her ,[C%%te t hBig| 2 Bransrpedixg visyshowing P%%‘?%‘ﬁ%@él%%/ TtbposHeH N

ful crum side of the nmounting lever, the position of the |ever-pressed
por t i on foe edneachivoming memiteiraad piclsticrieretvait el HignB s 2 eshieged for ce when
the mounting lever is retained. [00087] Additionally, when the ink
cart ri dgerspectineviewshmviegla pprep end gqrtimmdarrﬂlﬁnmﬁig. T&ver is prevented
fromnoving to the nounting | ever's predeterm ned position. [00088]In
this faqboasn] err Bigs SAnand@Bire pgspebibvel vikvsGhowing ergBodimenthef the evnent ed
wi t h assurance.

forming member and the elastic piece unit, respectively;
[00098] Fig. 9 1s a side elevational view showing a state in which the ink cartridge is
aligned with a predetermined position of the carriage;

[00099] Fig. 10 1s  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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[ 00089] The present disclosure relates to the subject matter contai ned
i n Japanese patent application Nos. 2002-341826 (filed on Novenber

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 inits entirety. BRI EF DESCRI PTION CF THE

DRAW NGS [ 00090] Figs. I A and 1B are perspective views, each show ng

di ff er entoge@pi]i ONSkigd 18aHiubske SARREIVER RIS %ovﬂﬁ%}:ﬂlﬂk eafddebdoe in
accordance witth the present i1nvention; [00091]Fig. 2 is a

Cross-sect.| ] ' | of an ink supply port from
the ink %%dr°?‘ir)“|géeg%‘”§évﬁel%c‘%\éd‘%ﬁ%’S@&?Wgﬂnﬁn’lB; [ 00092] Fi gs. 3A and 3B

ront - andBi”or BECIEPEIBEA T R H el AP Ba L b Choan be
nounted on a projecting portion of the ink cartridge depicted in
Fi gs. | Acainiageldsa ragnading gppaiysi whigh i shtahigiord ecrieng tonakicagndgeef the
| ocati ons of contacts which are to be contacted with the el ectrodes;
[ 00093] Fisgpondlembodimgntr specti ve vi ew showi ng an enbodi ment of a
carriage of a
[000105] Fig. 16 is a top plan view, showing the ink cartridge of the second
embodiment mounted on the carriage with a mounting lever being removed,
(000106} Fig. 17 is a side elevational view showing 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 thg
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,
[ooo1123 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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recordi ng apparatus suitable for receiving the ink cartridge shown in
the preceding Figures; [00094] Fig. 5is a side elevational view
showing a state in which the ink cartridge is nounted on the
carriage; [00095]Fig. 6Ais a top plan view showing the state in
which the ink cartridge of Figs. 1A and 1B is nounted on the
carriage, and Fig. 6B is an enlarged view showi ng the proximty of a
projecting portion defining a circuit board fixing surface;

[ 00096] Fi @cordduck svith tipethisd eabddieeny bPthissivemtiong an enbodi nent of a
built-in portion for a contact form ng nenber and a el astic piece

uni t, andobbid4] 7B Fipsa ALDSRERPIEOAE SPCEAbVaMEnaY VieWs sliQvidt@mAplaPRer end
portion of a rib fromFig. 7A;, [00097]Figs. 8A and 8B are perspective

Vi ews Sho&#u&%ﬁ&?@%&%@ éoﬁﬁ@t&ﬁggﬁ?% . form ng menber and the

el astic piece unit, respecti Fig. 9 is a side el evational

br coet o MG hos: Fitsrioay JohQsEans PAga yibbBag g Rrof Eegefale

el evational view showing a state in which an ink cartridge is pushed
in by itsi®rSofespachyry. 96k ¢eipdimant of alock|tg b meunpdento the C(H’gﬁ"(‘}ﬂ‘rred;
[000100]Fig. 11 is a side elevational view showing a procedure for

r enovi ng @tiddgerdepicted in Figs. 22 and 23;

[000116] Figs. 27A, 27B, 27C and 27D are a top plan, front, side and rear elevational
views, respectively, of another embodiment of the block to be mounted onto another one of
the color ink cartridge;

[000117] Figs. 28A, 288, 28C and 28D are a top plan, frotit, 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
lustrated 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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cartridge; [000101]Fig. 12 is a schematic view showi ng a | ocus of
rotation during renoval of the ink cartridge; [000102]Fig. 13 is a
perspective view show ng a nodification of the ink cartridge in
accordance with one enbodi ment of this invention; -17- [000103]Fi gs.
14A- 14H are perspective views showing an ink cartridge in accordance
wi th a second enbodi nent of this invention; [000104]Fig. 15 is a
perspective view showi ng the exterior of an enbodi nent of a carriage

of a recohdinRGuRBRATEd 4Sispided aha pitidl b Fremfthe conaalgilank BOth Rertridpl
cartridge of the second enbodi nent; [000105]Fig. 16 is a top plan

view, showiid chB§dd, MKthe Mnkld HEE ditdetibh &5 6% Badide of a wall surface ("side wall")
formed with a lever 9 serving as a retaining member). The ink cartridge 1 also has a top
surface {top wall). The ink supply port 4 is configured to define an ink flow path passing
through the boitom wall 3 and to engage the ink supply needle for fluid communication via
the ink flow path between the ink supply needle and an ink chamber of the ink cartridge 1.
In this embodiment, a part of the ink supply port 4 is  protruded outward from the wall
surface 3 of the container body 2a as illustrated, but the ink supply port according to the
present invention is not limited to this design.
[0600121] As shown in Fig. 2, the ink cartridge 1 includes a valve body 6 normally
kept closed by a spring 5, which exerts a biasing force on the valve body. 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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enbodi nent nounted on the carriage with a nounting | ever being
renoved; [000106]Fig. 17 is a side elevational view showi ng the ink
cartridge of the second enbodi nent nounted on the carriage and fi xed
in place by the mounting |lever; [000107]Fig. 18 is a side el evational
view showi ng the ink cartridge of the second enbodi nent placed into
the carriage with the ink supply port abutting the ink supply needl e;
[000108] Fig. 19 is a side elevational view showing the ink cartridge

of th_e g&qgggw n?orgmlegrglgs lo%éf hr?(fej}ljpl{'c?n 5?1 eﬁo?ﬁér a(ﬁrgurq‘%ce\%go%pt I.Qee i nk

cartridgé s refai ned ge I's rel eased
fromthe nounting lev

Show ndE0Rrdp widty g e W'ﬂitﬁg%ﬁ ST ThEoUELE A% o0t et
engages the ink supp needl e and the | ever is disengaged fromthe
carri adié bododn ﬁidfﬂmtgfgm Fig A, tha quriaeplgrof thsaraipetinginpeiop; lgwgtsgheaw ng
nodi fications of the second enbodi nent; [000111]Figs. 22A and 22B are
per speappersunficenfa piasved portian othie embamenafd e mrgssed by an elastic piece or

pressing member 40 of the recording apparatus. Turning back to Figs. 1A and 1b, a

recessed portion 2¢ having a size suitable for receiving a user's thumb is formed in the

upper portion of the wall surface 8. A plurality of electrodes 14 for making electrical

contact with elastic contacts 41 of a recording apparatus (shown in Fig. 5) are formed on a

surface 13 of the projecting portion 12 parallel to the wall surface 8. In this embodiment,

the electrodes 14 are formed in two staggered row (three electrodes in the upper row and

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 ts 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 suchas 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 feast some of the electrodes 14.
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accordance with a third enbodi ment of this invention; [000112] Fi gs.
23A, 23B and 23C are side el evational views and a bottom plan view of
the color ink cartridge of the third enbodi nent; [000113]Figs. 24A
and 24B are perspective views show ng a black ink cartridge in -18-
accordance with the third enbodi nent of this invention; [000114]Fi gs.
25A, 25B and 25C are side el evational views and a bottom plan view of
the black ink cartridge of the third enbodi nent; [000115]Figs. 26A,

26B, 26@oansk]26D fﬁﬁc% the ﬁl@ﬁ’or? A8 fs lmhted shep rammrf&erofale%waﬁﬂ gl
Vi ews, respectlve y, of an enbodi mrent of a block to be nounted onto

1 ©01 95 R RREhL) A0S, SULISE O Bhrafn B YR

el evati 8P t?le projecting portion 12 by utilizing the thickness of the projecting portion 12 to store
the memory unit 18 therein. This arrangement also makes it possible to fully use the entire
surface side of the circuit board 15 as an area over which the electrodes 14 can be disposed.
Moreover, the electrodes 14 can be formed by a circuit printing technology, while
effectively utilizing the flatness of the circuit board 15, to thereby provide an enhanced
contact reliability.
[000127] With reference now to Fig. 1A, a rotation assisting recessed portion 17 is
provided for assisting in the removal of the ink cartridge from the carriage, as discussed
below. The recessed 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 ¢ 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 fulerum 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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vi ews, respectively, of another enbodinent o ~be nount ed
onto anot her one of the color ink cartridge; [000117] Figs. 28A, 28B,
28C and 28D are a top plan, front, side and rear elevational views,
respectively, showi ng an enbodi nent of a block to be nounted onto the
bl ack ink cartridge of the third enbodi nent; and [000118] Figs. 29A
and 298 are perspective views show ng an enbodi nent of a fixing
systemfornmed in each of the color ink cartridge and the black ink

cartridg i T,

Y e S R S e S L AL
descri bed _bel ow based an,.jl | ustrated odi nent s. [,000120] F gs, A and
16 each: BN BB ter e o g e CRRRRE S B-Ein By ARGy PLA pedeh
invention. |In this epbodi nent, an ink cartridge é i ncludes a_ fl at
cont ai nerPortifRIh Hiefgrriase ShisdPTiiER WG dyeceased Rertian 1 Habeipesir Wi ch al so
could be referred to as first and second sides), and an ink supply
port 4 t heambeslopnelbydeateprocassivglal framerof theaeqordieg tpamtwnonstiel like 3npthat he
cont ai ner body 2a and that engages an ink supply needle, which is
part of aedulaey thainbvifigpath ofitheeakiege 30f aal a @idersdifing 3Bebd slideson shefdfat yi ng
ink to the recording head. In addition, the ink supply port 4 is

di sposed saffacd oP@Sécoh®@Bui@d hedber (imdg. central plane of the cartridge
toward one side, in the longitudinal direction, (i.e. on the side of

a wall “sypsces (')'Shg'%%' ih 'i:?cgaé,oafn_frﬁ&éea\bﬁriﬁ% g%lla ViSrtich &%Bé’éa?[?aﬁgo?st op

retai ning nenber). The 1nk reri as a top sur

wal 1 ). T[h%nlti’&h%@‘iﬁ@ség RO in\%éé.ﬁ),csp%g‘;ﬁigg’g’l Y4 grgagﬁ% h@eeca%%déglé%r% L Bath

passi ng roug om 0 en ein y heeédl e

for fluid co ni,.cation via,the. ink flow h between,the ink s |y
need e arfdon THBIGHATBAF P o RA N HReHoR e METER A Ar < ihsiF ey
a part of the ink suppl ort 4.s protruded ou rd fromthe wall
surface 3nF1°eE B2 a4 IGIR ARMIAIBHSF 1BkgcariEidpgs) ﬂ‘é&? ﬁ?‘é%livj?mﬂlﬁtt t FETIE8k suppl y
port according to the present invention is not limted to this

desi gn. 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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[ 000121] As shown in Fig. 2, the ink cartridge 1 includes a valve body
6 normally kept closed by a spring 5 which exerts a biasing force on
the val ve body. The val ve body 6 and spring 5 are arranged at the
| eadi ng end side of the ink supply port 4. An annul ar el astic seal
menber 6a for sealingly engaging the flow path form ng nenber (not
shown) is |oaded on the outer side, i.e. the |leading end side, of the
val ve body 6. [000122]Wth reference again to Figs. IA and IB, the
L ever 9 okl A A HEnEBSIhGRId YealPLONTERLS kit DBl |19

I'l" surtace t oser

formed on~a wa e side c to the 1 nk supply port

4 out of.the two posi | l..surfaces 7 t hat, ar ubstantially
or ¢ hogontameb et Rapnee ¥k or ¥ BANBrin s edRaR o e e B et B
wal | surface 7 can_be considered the front wall, .and the wall surface
8 can beCRORSIRIESHOR St ug\[\g\ﬂeszqthsgféogfm\gﬁlﬁ%w thechendsiFa! pgition
appreciate that this term nology also could be reversed). The lever 9
ext ends efphehelloy needles that its lower end is located at the wall
surface 7, and its upper portion is spaced apart fromthe wall
surface [@O0B2Jui deAsphowemtligd, e ciriiage 10Chas 8 whald surxde oppasitethk daver 9 of
portion of the wall surface 7. [000123] Al so, a projecting portion 12
havi ng aths ilf Affdde?PshatSs trméd Witlpd g@eld FLRr efdading BRPrHERPRAND, 81 also

el astic piece or pressing nenber of the recor di ng appar at us

(di scuss [ FOE ] AR i sl I, : =) tion of
the of nor i pERvTaER §reeeRSa Bioh b L eB e ey R B Wt
of the i . i [ i e - ner [ 2b.
as depi cPSyOTIP BB Blagh O} StiAah BEGOR: B N coRBME SANBSS tofied O 5
acts as an. r surface of a pressed rtjon in i s _enbodinent to
be. pr oxsBinHFEaRriG i freiped oB5ER B HuBF MidREwbE B SR 4T ecor di ng
apparatus. . Turning, back to Figs. A and |Ib, a recessed portion 2c
havi ng Digsingan cATtidgF bagiag oy BFATIAgS 3 thednoliedisHtfpfs 3 coupeHiseh vrlﬁi t he
upper portion of the wall surfaces. A plurality of electrodes 14 for
maki ng ethedtkrsapfzecasdelionts. M thaintiahgigeot iosding ghednlyprigifze, therraiestiqig
apparatus (shown in Fig, 5) are fornmed on a surface 13 of the

pr oj ect i MRyatpoett sidersredhatamtacisithis mclined suidce 3%k adee & the inclined s

enbodi ment, the electrodes 14 are fornmed in two staggered row (three
el ect r odesfaces vide mopiheregardiassahosv fhioepen diedeter 8 de Alsonorich ghel inneartridgen)

such that a plurality of the electrodes 14 are horizontally arranged
i n each haweer mowitdd, tHaénclipgrsafht3Ga fdrbmtthd laves 9itd pieot dpen tarad kipagdles

t he use of any other suitable electrode configuration. [000124] The

el ect r odgurfit SR@SEAhSEarridpe i € 26w At 11 outdie. BREIENarfyOVieh $he [63EIRM 205 a
pl ane that intersects the central axis of the ink supply port 4 and

is al so pehReRdielbial hdeldd BarHEaFQy BRBEL o RS RTIBER TviftwaEE
formed. Qther electrodes are arranged with reference to this

central | qgvgplgmegl ectrode. By this arrangenent of the el ectrodes

inthis emo iment, the positional offset of the el ectrodes can be

cdvced, BYBTeD A0\ Mta LA S08 35 bap SR eAS . Bl RBR) , P

3A hesgroglve? %, rw?]gcﬁséaril' léle t%gl?gh]; 8{ arg%.(jretgﬂintgrgr?exgbgrc,) gxtlgaggsrtLg gﬁdé’ {)rojecting
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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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 nenory unit 18 such as a readabl e-witabl e sem conductor
menory el ement, such as an EEPROM storing information about the ink
contained in the ink container, is nounted on the rear surface of the
circuit board 15, and is electrically connected to at | east sonme of
the el ectrodes 14. -21- [000126] Since the nenory unit 18 is nounted
on the reatridgaahdiube pafjectipepatiidrcld it fdomad oh the inikreatthidge stasdd mntiora r ecess
13a (see Fig. IB) can be prelimnarily forned in the surface 13 of

the proj eefduBlRQEdrddREagaditPor thd ink catcRge AP bE Ridedegess of the
projecting portion 12 to store the menory unit 18 therein. This

Sl e of TRt EN7C TR B uh i HE S kbRt Mt Mol e W QR POV e BUREEEE

can be di,sposed. reover,. the .el ectrodes 14 cap. be for b

ot BEARRRG 0 BERRST b » Do S A PREEPFA% Seh FES PP R e ness
of the circuit board 15, to thereb rovi de an enhanced cont act

rel i abi | 2% %Pressoeonomoenes Hpres e ”é}a@éWE@h/S%esraﬁ g Yotation fylcppn, 2ad @ fpwer
assisting recessed portion 17 is provided for assisting in the
renoval etd 40beofiwhichabuts the digesutfacent 2a 1o the ankrdagtdge'sapsoielitiog negiod 18T lsw.
The recessed portion 17 cooperates with a positioning nenber of the
car r i ageglasiedontactf4d riwhidh azy inhladspldel déctfidabegnoncts) fom elebieicdiytchatacting
projection portion 12 is fornmed. This rotation supporting recessed

portion ihé efsagod 14 fsrhied 66l 1R pedi@eiae poidion 1 DR dispyid bEOwIthioBlagfc pMiech i's
positioned on the wall surface 8 side, and the upper portion of which
tapers iggard toward the facing wall surface 7 side of the ink

cartridge 1. [000128] The | ever 9 is provided on the wall surface 7 of

the, cont pgnprs] DOy, dylitkldoderd LR s OfechipOlor BRI carilgPR tehe | over

portion | eve I's elastl or ma aw portion,

or Do) e5La0 1o SERIANG A5, A SOSALNGAPLILAN SIIA0EANNE 414 AN

di sengagea roma it y- engagi ng pot

carriage.projects Qqut d. aboye the,.ful crum 9a... Anqther, projecti on 20
s 1 or redbseenas S g o ilied RanE PR i T o e EergkBg and g
project laterally outward fromthe | ever body, and preferably one
such pr of%68YN8MPPYaYr med on each side of the |ever body.

[ 000129] Fi 4 and 5 show the carriage structure of an enbodi nment of

S.
a record mo@ 13{par dtigd Asthpyam enfogimengpidhe statgturhia th eien of theicaniage

cartridge. A carriage 30 is configured as a . .
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 1 is formed with an open-topped opening or siot
34c that is 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 34¢c. 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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-22- cartridge holder and is designed with substantially a box shape
such that a plurality of ink cartridges can be inserted therein from
above. The side surface in the vicinity of the bottom portion of the
carriage 30 is formed with a recessed portion 31 that engages a gui de
menber formed by pl ate-processing a frame of the recordi ng appar at us
or the like and that regul ates the noving path of the carriage 30,
and a guide surface 32 that slides on the flat surface of a second

gui de merber th@ﬂe@lasﬁ@@}[ﬁ\éi% 40 g@%@&h RS resHoiRly ddvErl 1B cdhtacBibrinilE

cartridge storage po e carriage 30 is partitioned by ribs

anot her , "SReNS 8. i RRR LR Lk SRERR bR AR ReF Bkl fd "o
ol ur i 1 1 Jeghe e PR enca e &1 GAch FUTR Do HBER I age

receives three color ink cartridges all forned in the same shape and
one bl ackf3OhK]car tihitkigembediregnt,ivdenthgdrk qaptefget lhis algned in nosikior #ith @i dges,
but which is otherwi se of the same shape. Particularly, while the

| ower poptedetasnindd regien of thscaddagare, asfshavreinFare, the dtofectinghporoentd guts
portion side of the upper portion of each rib 34 is formed with an

i ncl i nedtigWf@CEede a0t Wheh ﬁéamkf&ﬁri@gﬁqnep@hémwv&am infilis 6Génddtion s
assisting recessed portion 17 of the cartridge 1 (this also can be

seen in Eidn id Blo 165HRCastiD Bied 4 i@@mﬁﬁ_@ss@%%h@pr%}e&ﬂ%tﬂ&ﬁon ihgdsi de

surface in the I'ower portion of the rib abuts the side surface of

t he posi ;LQni r.Of i i i | at e

the w dt R aasish Bl ol SOty o e, R SR TRt T2 1

remove an ink.carég&ﬂgﬁ. thg goin around which the cartridge rotates
d BeR 49

can be cSATIHITE M8 position of the inclined surface

portion d the rotation, assjsti recessed .portio -

P000131) KBl 1R U8 Bocsss. B B BB eam e RBBer D S6TETK ¢ i s
enbodi nment, . a hol |l ow need| e having_a_coni cal |eading.end portion and
a cont i nERSHEER § coments %\apncb%ﬁdtswa‘@feg% Eoming dher wdsrine ROYOTF iSOty Bihg
the ink supply port for supplying ink to a recording head 35 provided
on t he uRthcting pdrierel Mfnterside gggove 3R aVhen thecanitidee | is ferthen advarcedabath i dge
storage -23- region. A plurality of fine through-holes, each of

whi ch capidesaif titegiositianing priofecting poatian F2arerguldedriy dheplibs 34 canditheink supplyace
of the conical portion of the hollow needle 36, so that ink can be
suppl i ednécdarBctehtessatht mk quigily frot €8 mase theealvebadydi apginkiabelfoviean{tle
cylindrical portion of the holl ow needle. [000132] As shown in Fig. 5,
the carrpm@gs30 has a wall surface opposite the lever 9 of

1000139} 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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the ink cartridge 1 that is formed with a groove 37 for engaging the
projection 20, and al so an engaging portion 38 (a recessed portion in
this enbodi nent) for engaging the claw portion 19. The groove 37,

whi ch can be thought of as a retaining nenber, is fornmed with an
inclined surface 37a, the upper portion of which w dens toward the
cartridge side. During ink cartridge loading into the carriage 30,
the inclined surface 37a cooperates with the ink cartridge as

follows,, At the initial ,stage of loading the ink cartrid he
br of oct Fisfebson et Saepity e te Hruahf S bt et 8 b PE BT ace
37a by virtue of the inclined surface's w de nouth, regardl ess how
far opeff'H38é | ever 9 is. Also, once the ink cartridge has been
nount ed, the inclined surface 37a forces the |lever 9 to pivot open
towar d f0Reldddl | Pudepiced 5iliss. dA abhEB,daver  age elongated membet atthehedta si de.
Particularly when the projection 20 is forned on each side, the |ever
can be theoul elrhcgbgediving nget af @liitedndpsodd Brhor\skitleddnale drhehal ever
is twi sted. [000133] Al so, a second groove 39 is forned bel ow t he
groove B sthéth iSE6ARGy 9P oV&asdle ot &0 oAnRLIohNAHURL ofbr as @
retai ning nenber, engages  the guide projecting portion 10 of the ink
cartri dzg[?ac!ngéﬁ $ E&?J a?sotclaﬁld%@%séﬁfwim%ﬁpdeggﬁ 9ﬂgm9ﬂi§}ﬁ%gﬂt§n.t he ink

Ift the w W Se a F

cartridge froms Ing 1n ection as nounting

" concl ud addi.tiqgn, in this, enbodi ment, the guide projecting
porti onﬁ)%1 Jgid t °g$8‘8§}€°§°}"§%‘” g%c?\%“&e%"% rél‘bt' PR Etgﬁct‘eﬁg%gwand in
the ink_carfridge stora ortioon, respectively, in order, to increase

the vol i tﬁqt hﬁ%@en ﬁ’ke”éggff Fhecpg@e%@g REEAN S52n5d8 ﬁl}efﬂf%f.e restoreg 1P|itspe

appreci ated that the same benefits in guiding the ink cartridge can
be obt aPEaus state hyitspvgorlastigty. Thus; the paveer iepd 4Qbeofithpelastiapiecedfrabpisdge and
the projecting portion 10 is forned on the ink cartridge storage

por t i onthe &kt sacfaegt 2e nahsvppen pertiompftbe prpjeotingt foetigmie. A thiy tirskg theriply be

reduced. [000134] As shown in Fig. 5, each cartridge storage region on

t he opposirilge &isnfgedagofist tieelaste cantge 430Accerdinglyytie adctrhde 1g@sn bé oni ng

el astic piece 40, which also can be thought of as a pressing nenber,

an uppebroggt ird® ee@ficalbiriiiuBetive ¢/ith She@laktid @htaon 41 WithbutBubsantiala | ower
end 40b of which abuts the flat surface 12a of the ink cartridge's

proj ect ABBinPBéveQithd dectrbdes B Aaltheel OO M EdctsYY . THP elfindt8yndt Bl ude
plural electrical contacts) for electrically contacting the

el ectrogdeg oftnd QHIBS oA LEGrIRELC] SmbRGEIRGE EdrPRisli2, bist aflbRAERS bel ow
this elastic piece 40. [000135]1t should be understood that it is

prefer a{j’iy?agg gf}% zrﬁmjeg'hn a%%%ﬁﬂmgmglﬂo@%g@%%l ritn%r %t?grgﬁs%rréshﬁlgr%ﬁo

wi th on anount of rotation; 5, 9 and 10,
si nce tﬂ55r¥hﬁ.<%hﬁlt the forces being applied to any one portion of
the i nk"&dr T ge and recordi ng 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

enl arged view of Fig. 7B, the reqgion opposite the ink cartridge 1 is
formed WOPH3ANn oPRiusshiss &ythe yemics girestion, the negngidg %%tbe 1k cerérfc{gﬁéds

bet ween the adjacent ribs 34, and each rib has a groove 34b on both
of its wiuated batheprriesting portiph g andethd lopverendrrd shesplpsat pises Pakndjihe

def ormabl e cl aw (projection) 4la on each side as shown in Fig. 8A
The conbaktsidt of thie mfy camenidper! id Repgiiatel b é® chvws 1 fosiitat engddile potiont 3thg t he
el astic contacts 41 and the contact form ng nenber is inserted into
t he | owalsosih de Hfizeed biredtioh (Width didctinliitid lotationbf Bk asdriskie Rt Beask 40, as
shown in Fig. 8B, are respectively nmounted on the upper slots of the

openi NgS,3fiGe 1 fstedulht 1RO AR U the Proj&tiAS hoiBioRi £KI HOAdth 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

iy )



50 formed with four elastic pieces 40 is nounted thereon. In the

el astic piece unit 50, a projecting portion 51 for engaging the
groove 34b is forned on each side of each elastic piece 40, and a
claw (projection) 52 limts the vertical novenent of the elastic

pi ece 40. -25- Since these elastic pieces 40 are disposed to
respectively cover the contact form ng nenbers 42, each elastic piece
40 al so has a function of protecting the contact form ng nenber 42.

I n addit] r 4$ a guide projecting portion.
[ 000137] %S%h heﬁc@%%@ﬁﬁ%ﬁﬁﬁa%elﬁcﬁ@ﬁ%ﬁk cartridge 1 is aligned in

position a predet er pi,ned re f th S in
Fig. 9, Pﬁ‘%{‘@ 01 e H{:}’ ]Pﬁ %Hﬂnﬁ“ Etﬁ em?%lgedqﬁésatn?@g%%g@g%EBSW
the ink cartridge 1 IS ushed downward in this , _as shown
in Fig. he aver norsiet o Mg g idaan gleewgsp@?g%an ﬁé&éﬁ ?IF%V& e
portion 12 and deformed in the direction shown by arrow B. Thus, the
i nk car t mpenjed ink pastridge prade heldsearely o aprpsietesminadpesifipnc Hroniigeusing
downward. [000138]1n this process, the projection 20 on each side of
t he | evespedatiohalithe i nk cartridge 1 contacts the inclined surface 37a
form ng the wi dening portion Al so, the guide projecting portion 10

enters tfpeoprspove Ak, sileaRe $thmg @REtld fofde Bctihg iof tHeledehOur@dansied, both
sides of the positioning projecting portion 12 are guided by the ribs

34, and &a?ﬁd%%wﬁf‘!ﬂﬂé Yadte hiSctS9)] %ﬂcﬁoﬁéﬁﬁt'ﬁ%ly%’%@ b YaiRPihE efisticO
rai se the va 6 against the force of the spring 5. [000139]It

Is pref eéo%mgfs#) Q@Bx{a{i{l‘ﬁf\Qfe&hQaé@fcgﬁ&‘ém%rr&ht?o%ﬁ1;9p&?éw:@gln agi%%ﬁ g afher

with the w ever reate stance i n the
dth bod d th

zb. T scniy e SRR VBl R T
k trid t. rtrid

o Ao ghing nsf'ﬂieﬁe}vg@ﬁ# SRl lé%éﬂﬁgmh%ﬁgﬁafw SeRpt 4 nog

interfere with one anot her. [000140]The ink cartridge is thus
pushed i ﬁtelgstgzalbf defumed 1 9688 exskoat whilsmainfraing ayairtight re atlonshxp 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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shown in Fig. 5 the lever 9 is rotated about a regi on which serves
as a pivot point to a predeterm ned outward position by the action of
the inclined surface 37a of the carriage, and the claw 19 is noved
agai nst the engaging portion 38 under a strong applied elastic force,
t hus generating a perceptible "click", which can be heard and/or felt
by the user. -26- Thereby, a user can easily determ ne that the
cartridge has been securely nounted on the carriage. [000141] As
depictediM&ﬁEbg&hohAmﬁmﬁnlB, | ever 9 is an el ongated nenber attached
to the wall surface 7 by a "living hinge. It will be understood by

those skifbdd7j n t ﬂﬁld@ﬁtﬁﬂ)} hé&erhh'a?raﬁ@ilfééﬁ&wrﬁ'er's$0 £ ivlowigy of
exanpl e onIy and not limtation, and that other attachnent schenes

al so coul cé@%w‘ﬁnﬁéjca it %E%%oqua ?rf b Qzﬁﬁcréé’e E}tln§ecf RY glqgwilgﬂ Fi 6, this line

[ 000142] al nos curren € plece onger

subjected to orce.that had bee rted b 0 ctln

porti on 15213%@[]*.05? B R R R R AR TR
el asticity. Thus, the |l ower end 40b of the elastic piece 40 abuts the
flat surface 12a in the upper portion of the projecting portion 12.

At this time, the ink cartridge 1 is urged against the elastic

cont act s (800148 cor Onmiegl otherthhuel, shecthe irdasrtddgedantdize removeghioni theo

el ectrical conmmunication with the elastic contacts 41 wi thout

subst ant icatriage/®R itiRginb edrivkign 1 isdteide foe ekamyde svith4heaopdratdrd fekfger on the
contacts 41. This elimnates not only wear of and danage to the

el ect r odegved ¢ amdWhuiben @l olﬂﬁg@éb@iséd?b&tl&a?k Bt thaleser Pi eytRBIed sdl@nBge
of data stored in an EEP (menory deV|ce) whi ch may ot herw se

resul t frmrhBPRRqQR 'bé ?nfoeecpt%h@%e nJaPQQelﬂélﬂer&oﬁtE'ihér rﬁah@B@d sida (fthe
vertical direction, the near side of the ink cartridge 1 |s regulated

by the prﬁ&ﬁ@ ALEEL otd't?ﬂ og]hé Iﬂx%% L3 ch&ﬁ%u%ﬂf hél'é er9li 88 étx%alﬁ' ece

40, and t cartri S regu ated e claw

19 and thg.en n n_the.ho nt ec

(v dth i PR 3%»?125 RS B e e Bat PR SRR age
is regylated b |des f ectin ortio and

i dth d R GHPRACGQTEE DG B N ST Ko 25 s e w&ﬁ*ron of

t he back side of the jnk cartri i s regul at ed the qujd roove

39 and t H&SPSEﬁed%tfl?rbéﬂse‘&tf?fﬁﬁe’i%?g %b’r‘?e iﬁ'“géég‘all?é'e‘ %“HBRJ/@BEH "g dhe ‘g?‘gtl?\e

ink cartridge can be precisely controlled, the electrodes 14 are

pr oper | y 99 leves s displaced f 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, i.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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establish electric contact with each elastic contact 41. [000144] By
virtue of this arrangenent, the nounted ink cartridge is held

di agonally by the |l ower portion on the near side and the upper
portion on the back side. Therefore, the nmounted ink cartridge can be
hel d securely at a predeterm ned position w thout reducing
operationality. [000145] Al so, since the strong elastic force acting
on the lever 9 urges the ink cartridge toward the elastic contacts

41, the %% ﬁhér%%fbédg zfrlio%meyn giégva&ﬂ' redel& &E@t h&e@seﬁ%h?&ﬁtﬁ at 0

mai nt ai n elec y conductivé rel ationshi erewt

addi tion,.since the elast.ic .nmenbe f .the supply po has an
opent ng. LBRIH 141 & A R ErTIRRRR of HE o 16 Rl SR B e,

its elasticit the elastic seal nenber 6a of the ink supply port 4

i s el ast PEREIK @EfidSred to some extent while mai ntaining an airtight
relationship with the ink supply needle 36 inserted therein, so as to
rel i eve [@®afl1]lcontHetamwutioftdiselagemenshadwéen theeeedieeof3be mtchu;mlspne@dbﬁﬁ ng
damage whi ch could otherw se be caused by the action of a local force

appl i ed g thbeertdttof sienflt ippip@dha cdPbe txpraasiditlyi AN, = Lt (H&an0Y,eftRfablse to
use the elastic nenber 6a having such an autonatic allgnnent ability

t hat ap rt Iastlc

cont act ogeoiet ke e Al RERET il BHfitosd @ BIr T Racdis &
portion'of the elastic¢ nenber whi ch j ed to ridge.
F000196] Aeton et Brbffedar g ohibs Srraanis ¢l Shebrpes Btk tino
greater than that of the container body 2a. Therefore, even Wnen each
gap in tWéxwmgﬁhmqfé@tqntﬁﬁnsabﬂ%h@ﬁthad}%em neeqle 36a3ndr8 il fed0taE0% educed
to the mni mum possible, i.e., even when the plurality of ink

car t ri dgesslarequistdaiueidg rmnoaalsxfﬂytldnwmdgsj contacting arrangenment
agai nst each other, the position of the ink cartridges in the array

di recti ofogeaspibe aPEHAlEh xng!ee@,ekmtr@finod ﬂg&t&@ﬂe iMPERSideORARMSS e
projecting portion 12 is narrower than the ink cartrldge itself,

adj acent e A NERKSAMDEAL AP R el NG P LARE SHASSS the stare

pOSItIOI’]I ng projecting portions I nt evmth one

anot her. Jog%ﬁlélcénqglj %?n@toﬂhe)'ea&l;)g %&rt@ m@ l?@ﬁ'nrgérgg Ig;(lgq fs?:ﬁsm&?ef qers to a

line al o e carriage

are arran

0 tsﬂe the ena rt]ac:e of the ink Sgpply po& Q' S l i ne

[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 © is about 10

degrees, the displacement amount A L between the center of the ink supply needie 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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is parallel to the scanning direction along which the carriage is
reci procated during printing. [000148] On the other hand, when the ink
cartridge 1 is to be renoved-fromthe carriage 30, the ink cartridge
1 is held, for exanple, with the operator's forefinger on the |ever 9
and thunb on the pinching recessed portion 2c, and the lever 9 is
squeezed and deformed so as to be noved toward the near side i.e. the
contai ner main body side (it should be understood that other fingers
al so co ; : an ' i , >t he cl aw
10" a0 conpaReuptREhtadicd® f Mincal, dhd e Ryl b U He bR 2 Mot ng
| ost the support fornerly provided by the engaging portion 38, noves
sl i ght | yHiwgnfldr #i.n response to the biasing force exerted by the
spring 5 in the ink supply port, and the claw 19 on the lever 9 is

di spl ace[@omsﬁ POFLithedsirRb tiRirfiRtidd Brde eOippRedb thd\BstRRAABT ING e §,i ON
38. [000149] The ink supply port 4 is disposed at a | ocation offset

toward t : 9 L : fore,
dur' ng carere s SR heflptcin B2 istry e gad LR e
fromthe flo (ﬁafh form ng nenber, i.e. ink supply needle 36 by

t ur ni ng ?ﬁ'v%% t'Pi dge about a large rotation radius L in the
direction shown by arrow G directi on about ap abutnent paqint F of the
i nk car tiOPYgd] wi t YiareRyer, bngttationdn bis rpavacte thesterisodss & gands, brgfight into
schematical'ly shown in Fig. 12. This arrangenent can reduce the

adver se d¢dricet eompunipatiorpeitliiha glastisrcontagts 61 withut spstantal rebbinghstweer
supply needle 36 in cooperation with a cushioning function of the

el asti ¢ BedkctrmaErb bt arfahesh alastel casthcte Al | Bhiscahimiratss sott dndy wedriofiard cal
portion of the ink supply needle 36. [000150] When the ink cartridge

i S turnedhntipge totge tlba@radas 14 indglke: elatiovatacts I2ebutialso 3dmageno @datatsiozed ar |

the inclined surface portion 34a, attenpts to interfere with the side

surface AfERFROMZEe meadnf @dvite), whRh Bold@ BiheRdsee chied bikngeagdr thilg@. but
the presence of the recessed portion 17 at this portion can avoid the

interference of the rib 34 to enable the easy and snooth renoval of
the ink cartridge. [000151] The anbunt of displacenent between the

corkel, aRobe szl DSkt e Sanfh b i
may be provided in place of the pinching recessed portion 2¢ 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 1 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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t he di stance between the abutnment point F which the elastic piece 40

contacts to restrict a rotation center, and the |l ower end of the

central

axis C of the ink supply port 4, His the maxi nrum val ue of

the entering length of the ink supply needle 36, and 8 is the
rotation angle required during renoval of the ink cartridge
[ 000152] The rotation angle 8 is the rotation angle of the ink

cartridge required fromthe state in which the ink supply needle 36

is e ngagﬁgld*té’b i ad m&nga@éd SURRhY. caﬁ?{gfe 3é'aﬁcpca§1 ne hﬁécﬁ&@iqﬂl@y F@P k&hoahe

center

poi n

t he Teadi ng end the ink supply needle 36 is

p05|t|0ﬁg%t&y&?h&£ﬁphe end face of the ink supply port 4. [000153] The

maxi nrum val ue

| ower
which t

I's defined as approxinmately the length fromthe

cRBofean 2 7iets SR oAt atipgingnt olfsp Wk REAGES bR iy ' ne

drawn to extend fromthe abutnment point F (shown as reference nuneral

F in Fi gvention. Alwuglythssomainerbody 25 of thip ik satttiden IS diffeesde desth Draad nk

cartridge (to be perpendicular to the central axis C). [000154] Si nce
t he i nkthesfdre indgeragrasepanity ifiokn thatmbihe afteesdideni G@lyidpolinbe eigell semgiuesH of

about 5mm the rotation radius L is about 28.8mm and the rotation

angl e Usich aatieuid bddy Ziegfitheink cirtrkigelil Siphadexmné canfguiation’s theseween t he
center of the ink supply needle 36 and the center of the ink supply

port 4 G&Pesp&ldﬁ@sﬁuétaieedf&@aéaeesa@wtca@n&gm ThiGhh%lteRerd ehk Wor ds,

def ormati on anount by which the elastic seal nenber 6a installed in

cé’n‘l%@é YidRlito AocGae, R pRfRt M BortidAY1 28s foRh&baraRLiHIOS DA the ause

t he i nk
damage

direction of width to one side of a container body 2a’. The widthwise center of the
electrode group 14 is suitably disposed so as to be positioned on a line C’ parallel to a
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 bernefit 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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the ink supply needle 36 is defined as AL, and the rotation radius L
can be set as L Htan8 + AL. [000156] Further, since the rotation
force is applied to the distal end of the lever 9, which is the
furthest fromthe projecting portion 12 diagonally, the ink cartridge
can be renoved easily. [000157] Moreover, by rotation in this manner,
the el ectrodes 14 can be brought into electrical comunication with
the elastic contacts 41 w thout substantial rubbing between the

el ect r odestalidn fudhuh hO®mged did drangoareng dtigngdcartridge moetingambdemavaitie onl y
wear of and damage to the electrodes 14 and the elastic contacts 12,

but al so aﬂxam?ﬁ poft Oabes a8 PIrAR) AspoddiblEERREOMiL 6fiRe ARH w[pgyoo 1Mb gs)thus

whi ch coul d erwi se be caused by inproper contact

addi L1 o el GEELABRE L 00 DR b AR IR ROBIERY 0y erg)‘?{hic .

t hunb maypr e provi ace o e plnching recesse por

order to 000159 t he ot her hand, the
opposi te égzisg‘éseélfm?rhhtée %ﬁEEB%fF% ’r’"thﬁlé’ FURPY RGhst ruct ed so that the

proj ecti ortion_12 is restric rom novin the | ower end 40b
of the el Beiiod] pi edlExigthe strpgfures aﬁ?@dnlf Wétrqdé%ﬁwr%mg.taésww pppQsdimeny 5
shown in Fig. 4, the cartridge is rotated in the direction of arrow
C, as shoufithg mesentgnvel_lmon aboutartirge adppied fos usefvathethe ink cheriqge i detseengd
portion 12, which serves as a rotation fulcrum while at the sane
time bei n@Jb@dmﬂwﬂiwetdﬁseussécb 34 serving as the width direction

regul ating projecting portion. At this tinme, the rib 34 partitioning

t he cartriodge4pt or age. Y4@acindn 4B b howvhaetddt @3nbedimas oF &t inR@arkfizessed
portion 17 fornmed in the side surface of the ink cartridge |I so that

the ink Ca%EérEiinQ@@th?s 1h&nﬁ6ﬂ %@Qk%@rtﬁdé@ﬁ@@%&ﬁfﬁu@ﬁ@ iR @bsther subStantiallipe
position where the flat surface 12a of the projecting portion 12°is

di sengag%@lmia&ﬁaenhmﬁst k&w@cﬁmﬁgdrfﬁQQ @ki rg(hsnﬁé S0l ﬁ}cRﬂdQsCaeﬂaf}QontIHMS at

this stage, In cartr has di sengaged fromthe carriage 30

d b |
[ 800528] l__l'f?cludu £ s ngév?\ier gb‘ ]KOé‘Z];l %e n%g%@c}r@ IO% 1cthha?sr(])kc%{élg'b?9§"%r§e% to as

accor di ngﬂrst an& séc%nd 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 cariridge 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 parallel 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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i nvention. Although the container body 2a of this ink cartridge |’
differs in depth D and therefore in storage capacity fromthat of the
aforesaid ink cartridge 1, the other structures such as the lid body
2b of the ink cartridge 1' have the sane configuration as those
correspondi ng structures of the aforesaid ink cartridge 1. Taking
this difference in ink cartridge width into account, the projecting
portion 12 is fornmed at a position offset in the direction of width

Lo one Siflecfiiud CANALDRE, At F8 v Th ML SEeaBalebaslulle

el ectrode grou 14" 1's 'sui SO as ti1o

line C allel to a centra [

the af or SEeq™ dlogapath patghs Q"?Ltghihﬁcﬁ cRemera B8 B Blsnkrdighe sk ofiine "
obt ai ned by projecting the central axis C perp endlcularly onto the
surface @pediniorRuid panapkeatiop yadhernk How pathbriween thedriosugaly Agedigandap

wi |l be appreciated that in the aforesaid enbodi nent, the nounting
oper at i omk chawbdr@€thiewr dagodgs¥1i t Ireir’plemjasditnbmaapartmﬁﬁbwblhtsumﬂy pére i nk
cartridge. Wien the projecting portion 12 is positioned first, and

t hen t he 1ok gpanided o@eratdsfrarm thietvedl sbiface QUALT the cdgindrevdy 1@2awist h t he
projecting portion 12 serving as a fulcrum the lower end 40b of the
elastic pueeRedGusthé Ink sBil Sort fBoddlmlio MephaeR idh2atd is hb\QinfeRitefd NY
portion 12. Thén, with thi's abutnent region serving as a rotation
center, igagihe wi dt hwi se direction, the near side is regul ated by the
wi dt h dlrecflon regul ating projecting portion 34, and the back side

ol SRS {18y By SATNS 1o Bl MR bbbl E} B, con 1

of the p Sltl e |n car lish a

proper ele ondu elat th the stic contacts
AR RN R R 5 pﬂ&@%%? Btla sbii S picn et s
invention, is that the %;Fsup |y ort s. Il gcated on the | ever

side at &13588fareen tagyabedodpathe v Bﬁ?qyiﬁea“&r%j“é’é prggrrarsed pbthe iezdmwm ch
serves as a -32- rotation fulcrum Omng to this arrangenent, during
car t ri dgéendiidnef thejink Aepehyenest/ M. fpanmuiik elasiissrs msmber Gp fapiealingds

parall el as possible to the axis of the ink supply needle 36, thus
prevent i ieggasing thpcfver path fnming mambes(npbshowny lg#qaégclo hidie owteuside, f.erthe t 0
deform undesirably the elastic seal nenber 6a disposed in the ink
suppl y pdeatling end 640 dBBE NExe bodylde structures of an ink cartridge
according to a second enbodi nent of the present invention, and a
carri age [e@Bapgled fWithdsinved fefdrdnee tolgL A4A nhdl (B, alie Ietee 162 60@vidg as the
enbodi medwi I | be di scussed [000164] Figs. 14A and 14B each show a
second ersRegHaeadforaiable Retdifikg GRfnbéd iSfemar6:0f GhiNgirfae 107 ¢ thOMEOEILRR.

The ink cartridge 101 is constructed in a manner substantially

simlar tghk fubpiy E)gll@ nggf tﬂ@ﬂz@o oppdghg Wil sirPBged 1@}? mrtﬂit'a@s%bgt%!ally .

includes a flat con i ncl udlng a cont ai ner body 102a and a

body 102%n§¥‘é}!n9ho %é&alﬁsﬂgﬁ& 10§ h%ﬁg%&%@ sbgplg'?ouft !1(54S Qnegersﬁﬁq

d
si des) n 1 nk supply port OVIde a mal? surface

.(t he bot tp? I%%l | )the]\,gzﬁl faéeq%'i’%?ﬁle Fﬁgmeulﬁ%ﬁ}/ ?Q‘ 902% t8 rﬁgré: hf%fcrugn? ggﬁgt an

i nk suppl'y configuring ormng
recordi n%oga%al%% gno trhe ?owe pgmo ok trl]llé 1etv8r ltO E crl?oct?ere astlgally ﬁaigrmable 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 fulerum
1092 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 lever body. A projecting
portion 110 having a guide function and which prevents widthwise shifting of the cartridge
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[ 000165]In nore detail, the ink cartridge 101 is di mensi oned such
that the width W in the direction perpendicular to the direction in
which a plurality of cartridges are arrayed is the | ongest, the
cartridge height HL is slightly shorter than the width W, and the
t hi ckness (depth) D1 in the direction parallel to the arraying
direction of the cartridges is set at about 1/5 of the height H .
Thi's di mensioning of the ink cartridge 101 is nmeant to meke the
entire length in the arra |re tian ' ossi bl e when a
plural i tyS&mehRr heleys @y ion ey fheiy v@we?fb%% Q]Bellw hdfdHtion, the ink
supply port 104 is disposed at a position offset fromthe central
pl ane of @H%l@brtrﬁdlg@rmmtﬁ@e mféorslad)éowqhﬁg perdon dhiintthig emhediment, is
direction, (i.e. on the side of a wall surface (side wall) forned
with al eﬁmanecﬂsﬂﬂhs ethen wal sasface 108 abd locatpn vdwizer thourning lev@3f the cakriage
cartridge 1 also has a top surface (top wall). The ink supply port

104 is c sb@sédeid dbtil MéWM]l@E‘prbﬂKheflh@Nrd@@ﬁtEbl@ﬁcﬁﬁbrﬂQ&éﬂdje@m@”pdrm

bottomwal | 103 and to engage the ink supply needle for fluid

commuAl ¢af ik Surkll&, b RXat RVSRAED BERNRRNIdRIAK 1%%%&134 158 e and

an i nk chanber cartr ge 101 this enb a part

of the in u ort ,10 rude urface
103 of t neRahh B %’8&9%625 ef rva@fl}ffiéf@’ﬁfsdﬂs P Breiost e n TP

port accor to.the presen |nvent|on i s d fo thi

desi gn. Uge?ge;qrﬁgctmg é‘?é&aﬁ YRIGErte PEude rEf'iml’—‘t“‘g"""‘*E Cﬁt s c&'tl}est
enbodlnent the ink cartridge 101 includes a valve body 6 normal |y
kept cl os@dtigge, andisrterestmiedpits hoth gides by the rrading gPpasriaewher PeRIteda| ve
body. The val ve body 6 and spring 5 are arranged at the | eading end
si de of ttherepmiklhe apfices W8r 1122@ad 118h cdheylraiechng asttion 132 ale parfitiae thea
for sealingly engaging the flow path form ng nmenber (not shown) is

| oaded onintdnfonaditeetonsif thee,inki cagtridpdiietd thackicagingndpasitde(thodxidl dieectiah vé
body 6. [000168]Wth continued reference to Figs. 14A and 14B, the

| ever 109%hs Qﬂd’shf!ﬂy gt AeigdiRpbf dattrbesded eirimiring eleRfRANORECIRITDRY | S
formed on a wall surface 107 on the side closer to the ink supply

port 104 gfstik b@ntaawle&eaqao r&gth\é@édom%gip@%ﬁm lﬁl?fomie@%ntth@gurﬁ{c@us of
substantially orthogonal to the wall™ surface 103 having the ink
supply po r 107 of
t he Contaﬁ%g&ﬁ%ﬂg@ﬂ%t&@%@%&ﬁ?% ggg&ngﬁﬁg$§ﬁ¥&g?“%?ég¥&g%!ngé 109a

on the | O&Eégﬂ r}&mlvoarﬁ u?:{:ertrg\g al‘xc? X%Rvellpow %ncqll t}m% fgn?urglltgg‘ Ihé %lle!:t)(odes llg4 b

def or mabl e n, or projec ng
portion en eab mnth ble froma SU|tany shaped
engagi ng ﬂgﬁg?%ﬁmﬁéﬁﬂﬁﬁe PWﬁ%ﬁ@ 3W8jects outmard above the
fulcrum 109a. A pai prolectlons 120 i.s formed hetween the ful crum

109a and tRBI79 aw E&P ﬂatéwef&@acegbl%sﬂt% of B rhPToyechPRpYEen bLA andittn a

| ever body, and preferably one such projection is fornmed on each side
of the | eifesivippeiuctuse ofrths ranting gpRseates asn be dimepsieried §o shagthiethds £ gaereRsn
and which prevents wi dthwi se shifting of the cartridge -34-

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 6f
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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is formed on the | ower portion of the wall surface 107 bel ow t he

| ever 109. [000169] A | ever receptacle portion, a projecting portion
111 in this enbodinent, is fornmed on the other wall surface 108 at a
| ocation where a nmounting | ever of the carriage (discussed in detai
bel ow) can depress the | ever receptacle portion. A projecting portion
112 having surfaces, e.g. flat face surface 113 and flat side
surfaces 112a and 112b, is fornmed on a |l ower end portion of the other

wal | surfa8imkid &Rehpy didee 1 PraGh@¢ i Ibnen RVe! ﬂe%ctl\ﬂeﬂy suifaBlyRh&egCt | NY

portion 112 is arranged to protrude fromth urface 108 of the
cartridg e [ Y. ordi ng
apparatugjﬁﬁggn%gﬁﬁfé[ ﬁéb%gﬁge éjgﬁpggh2¥§§q§&]%f:gbgnhgﬁlzb of

the projectin 112 aralle th erti i rection of
the Pric dupefPadCldshd b2 uaR bEbePRieRey i aat oo RS seblh ey Stk 25,
of the ink supply port A plurality of electrodes 114 for naklng

ol ect 1 i Vel HECARnEU. elsd APILPeissed. Byl of Brihe HiseratiYa Gidey | 2Rel 12b can
recording apparatus are formed on this surface 113 of the projecting
portion 12 ralsed tibs & rsigbodi2aehizZb" etendeigabne deedengily andapictalinEtG.i n t wo
staggered row, an tipper row and a |l ower row, such that a plurality
of the el BEtF, cichas ribslek ridpes daambe rdagudrliy siaps. g ether fuigblebrdsovecabng a
i ne. [000170]The flat side surfaces 112a, 112b of the first

proj ect i nGagR0gich ahekdigpnandl, bog of P&ﬁhgma}ga;@t douRitHanBed fank NBrtRET 43t 1 NG
apparatus can be dimensioned so that there is a clearance space

et ween tfigoeinSHEHCLLE2E e ag&ngpbzﬁmp DRl BE it Scdimiupt 1 N of

the ink cartridge 101 IAt e car the recording apparatus

co orcar HRUEEL R, R Pl LA A Sl R

ext ent sucg\h q% ectrlc conta t be he, el ectrodes on the ink
& hepplsp ﬁ@ma%

cartridge™ Birelaly OBWm?ﬁ@ BreHE ﬁ%}atus is lost (that
is, too large a clearance Wi_| Iead to nlsal
[000171] dB?ﬁ&%@ |yl gargﬁ'@mthemﬂiﬂﬁwparm@@t St? )ﬁm?atbew&érvgtﬁﬁ* faces

112a, 112b of projecting portion 112 can be provided with surface

st ruct ur excedvapedatd the arojeetiensy ridges engrpeves fsmed ae theipreie@ing aediar Al 2ofnd
secure mounting of the ink cartridge 101. By way of -35-

non- | i mi ttheigk eactnidge 601, sis dissusictizboeen Borlek@bple,ahe prajestionsd$ P ctiRb ehd/,

sui tabl y-shaped projections 112a', 112b' forned thereon. As shown in
FI GS. 14Gidges Eaah 10Ib" ichreberemried actuitalig-dibkRaoned 3b2Snpt showh)] afbthe

hem spherical in shape. Any other suitable shape, such as oval or

rect angul @eovesl 512" cIgbt chenpgdvithByitabyydiensfoned prefechidrs o flbd (nve, si des
112a, 112b can have raised ribs or ridges 112a", 1126" extending

al one t heghbwh)engﬂt@maﬁ@ebd%ls%@é%eweeﬁlt@ s.dHEﬁEoes ihesedn {50 fQke lewelges
can be triangular in shape. Any other suitable cross-sectional shape,

such as hﬁ%&ﬂgg&hfbﬂ' 11'7:&ég'be %51 &%ﬁ% tékﬁzﬁﬁﬂ!} fhin D25 haf @ Hﬂsﬂn&%e e%ﬁ a%AfEd

fiirther wn in rojecting portion
O T TR O ’ag#é%") lgae%m?o%ﬁh%éé
carri age. B wHd W Brart e ion SRR it £ et kR RGP W b URTRGEREY ¢ o
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
1122, 1120, 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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accommodat e the projections, ridges or grooves fornmed on the
projecting portion 112 of the ink cartridge 101, as discussed above.
For exanple, the projections | |2a', 112b and ridges 112a", 112b" can
be received in suitably-di mensioned slots (not shown), and the
grooves |12e, 112b't can engage with suitably dinensioned projections
or ribs (not shown). Alternatively, a distance between the side
surfaces 112a and 112b of the | ower projecting portion 112 may be set
slightly §g§h% ghan D2 so that a di stance between api ces of the
projections I712a' "and 112b' (the ridges | 12a" and 112b") is set

equal to @%Ql‘ﬁl{lgs S?n%@tl?e%ll%%ﬁac%%gvl tr{ﬂftg\hzﬁ QE%V {ﬁﬁ%ﬁe t?ii%!sﬁ?i{rﬁ%tmn,

di st ance n apices o r'o| ec a and

ridges |1 and, 1 .S .set e o 02. 1000173 A ain, it will be
appr eci at 48 elﬂﬁt&edegiﬁ@ %qhélawamﬂﬂfﬁﬁ& OB B G BT B
printing apparatus structure and the side portions 112a, 112b,

proj ect i ofisposacyertically anglatesaliyjiaglural zglumng argiyows gy hesrby dheeiectroges, 114 ot
of the ink cartridge 101, as long as this clearance allows for proper
el ectri cabe (ﬁqmse]bdontuatrimlé)mttahegi@i thattis mdsvidnity dfehe sukfacearlf 24 agel 12nd
the contacts on the printing apparatus (too large a clearance w |

| ead to - @Pving & Sadht-givRALdirect{odQOditldHify pesort dfehavak targldet aCEantQBatiis
narrow in the wi dthw se (thickness) direction, the el ectrodes 114,

each havi pgcigely &fn?rbﬂ@il ih )Soﬁtlid?lhﬁﬁlt 1ﬁ‘§h &Q@Q@ tl‘ﬁls %H%g"eﬁleﬁ eﬁ@éﬂl\éésrtﬁéi refhtié.
are disposed vertically and laterally in plural colums and rows,

wher eby t |1y at a region
that is in tﬁE&%&%%ﬂﬁ?d&%ﬁd&ﬂg4§§?gkgggﬁﬁﬁggggﬁgﬂ%%$§®3erving as a
right-and-left-direction positioning portion of the ink cartridge 101
and that is precisely controlled in positionVWth high accuracy. This

ar rangene anc reliahl e e electrodes 114
and t he etbzggﬁgs ﬁ?‘ﬁ‘%ﬂ’iﬁﬁ}?ﬁgf”ﬁt T&UP{%@% ?f’ ]14 RIedfRereqn-as i ¢
board 15 and t he el ectrodes_ 14 forned thereon as_discussed with

r ef er encedip@ssef yithgeferepsede g dAsclactpdey 4 ey foppedan thplontsyicedfiff ace
of a circuit board 115 and are di sposed by fixin q the circuit board
115 to t heroyiibpardd 134wl a5¢ disprsedbiofiees thagroghened 11 1othe serfaggdil potie as
shown in Fig. 3B, a nenory unit 18 such as a readable-witable

seni condumtin@pmuiqn BRehedtitios, 1as bhaeen in RigEBPRORemery anit 4§ suohfasrmat i on
about the ink contained in the ink container, is nmounted on the rear
surf ace ofeatidb:-wiitabldis¢mibaaluctodhbmogribtmest, alckat a1 EEPROMcetoringt ed to at
| east some of the electrodes 114. [000176] The projecting portion 111
i s arr angpébrinatisrebeiMBe AR caitPhédd tRAWOYEEAhaP S nbliMed AgtheXer katheodf t he
ink cartridge 101 at a focation that is not largely offset from (that

i s subst anlfelcﬁbd%daﬂmtse&dqpéle@flcaumn@awtosdw refaﬁqsm@zstt%@@bagodlepw d
fromthe surface of the circuit board 115 on which the plurality of

el ectr Ode ar e ’Ifﬂe?ﬁg&%ﬁ% ngﬂbr? 18§ %?ﬁgfg\%ﬁﬂ} re@éwéﬁnﬁ@%ﬁﬁ dolfward

p05|t|on| or 0 trodes I ch therw se

b by, i f th
nk cart ??%fé@?mgna Rt Bk gt 1) G3 A PRRr Kbl e Rk B8aT 10

I r 114 an I n rs . 140
el ect Ode?thatjfs su stf(fiirn‘ita[i'y('a logatgf (tn;)%n ?n?aognaa(r;j} surx]tgégj e()a(te%dmg 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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[000177] Figs. 15 To I7 showtte—cartiage—structue—of_an _enbodi nent
of a recording -37- apparatus suitable for receiving the aforesaid
ink cartridge. Fig. 15 shows the external appearance of the carri age,
and Figs. 16 and 17 show a state in which the ink cartridges are
properly nounted. A carriage 130 is configured by a cartridge hol der
main portion 131 and a nounting |lever 132. The cartridge hol der main
portion 131 is formed in substantially a box shape such that a

plurality of ink ¢ r.i dges.c inserted. therei rom abgve., The
Fount | ng” 1 BguAU s5bl TrPeRiredlin SB st G eiidet i 13 bbb Bt
havi ng an opening at its upper portion. The nounting |lever 132 is

pi vot abl y appgasece efithp garkagenand Figsa 6 udedahew a statarip adichthegnk earirgsereare
used) on the hol der nmain body portion 131 such that one end side of

t he hol derprogerip nvodied pd cariiage 188 s configiredbysi @grifigeciobdyr i@ portenadt iand)
portions 111 of the cartridges 101, is located at a | ower portion.

[ 000178] Themeuakihg lettgrel 30 0T Idehrtfidderholiotyiaid ddrtibs 1PRisForired edhbiymtialips 134
so as to accommodate a plurality of ink cartridges. A wall surface

opposi te tRe shp¥shichkfid a urﬁlﬂf«‘of iRK cdrdkEs @9 Be hbkktel Shck @ B aWbdeNThe
grooves 135 for receiving and engaging the projections 120 | ocated on

oL o1 I I lnibd Ruds B s b SN SOARIDG ROt b A Aecff GOROS
portion in I'S® enbodi nen or receiving and engagl € ctfaw
portion 119. [000179] The groopve 135 i.s forned with an j i ned
DO f ace 13Bher AR D Routre R L et naeorte e ahet PR | dge
side. During ink cartridge |oading, the inclined surface 135a .
cooper at edges #sq ¢RUL] haausedon thehpides mamofppptiond 3 1 weh thas enegnd gida gk of
| oading the ink cartridge, the projections 120 at each side assuredly
cont act t Hheshqlgrsmaineepdy petige &3 h 382 tife Rging the pefectivepqriiensi i éef the
surface's wide nouth, regardl ess how far open the |lever 109 is. Al so,
once t he icakridges il 01,dplecdaisat bdeverponiened, the inclined surface 135a
forces the lever 109 to pivot open toward the wall surface side of
the carri d0@178k. t Theacatridfehaddr siathebody 13 he phutikiowsarbly iribsl §B4 kdb.to
Particularly when the projections 120 are forned on both sides, the

| ever 109 seedinh@iasaCpiinlity oflnk degride@s 2 RhlEfuefhteshppsite thd RGer 169 Sftthehikn
the lever 109 is tw sted. [000180] Al so, a second groove 137 is forned

bel ow t he (g#Q@e 01 35rorrddl WitlIrOO%S 1388t reckdite LEFEIpYeS: ARG GagREER Ot he

gui de projecting portion 110 of the ink cartridge just before the end

i s e e

direction as nounting conc Ina ment, the

gui de_pr O GELEARARES of Rddfe LIS, B0 iiorans. Provi ded on the

ink cartridge an enrn storage porfion, respectively,

i n order i easge, the volunme.of the ink cartrid s.much as .
poser bt e. TRIGET P25 Tnd gouclatiEs st sl ERA e Bonf o Pariog
the ink cartrjdge can be obtained jf the groove 137 is fornmed in the
i nk cartriOé&émgr\'ﬂdEtnﬁéﬁvgﬁr%ﬁvéeﬁﬁfrﬁ@ea@ﬁt%wg Rorartgdlpaties. g lﬁ@e nk
cartridge st orage portion. ] i
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
1095 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 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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[ 000181] The ot her wall surface of the cartridge holder is forned, at
each cartridge storage region, with elastic contacts 140 that
electrically contact electrodes 114 fornmed on the circuit board 115
fixed to the projecting portion 112 when the nounting |ever 132 is
closed to a predeterm ned position. [000182]1n this enbodi nent, when
the ink cartridge 101 is aligned in position with a predeterm ned
region of the carriage 130, as shown in Fig. 18, the ink cartridge
101 is st dppestets ndRugaed e glideshoRaigtpoationatl 0 whihe nktdagrid guqus bipforey
port 104 of the ink cartridge 101 abuts the ink supply needl e 138 of
the carri _atmeeena%@ioa%grhna?&vemhs ik chitge ﬁ%%hlf’ﬁrgﬁ‘ﬁ?éjwiﬁm&iﬁ%on_ as
downward in this orientation, as shown 1n Fig. , the projections
120 on ea j: f lay: 09. i.n kL ‘

the i nol | ARyanE releisbeiSla Bhn bt Bistieb ek he SR e BB Pl
gui de projectin rtion.110 enters th roove 137. Ajso, the ink
Sl v neti trodds™ ks Pvidenn e ok Rartdp R Er B o iR SRR ¢
the recording head 139, enters the ink supply port 104 to rajse the
val ve bodyespeaiyalyngordento ingredsptheaplumser dinkfgrisdgy wooirh 33 pereihler Kevill nk
cartridge 101 is thus pushed into a predeterm ned position (Fig. 19),
t he | ever bt@Pprecgatedthat el sairdwoefiss in ggiding thehink tarsidpy e bebrinsd vidhe poi nt
or a fidcrumto a predeterm ned outward position by the action of the
i nclined gusdvade7 sIomnedfin thhmk-c3ridgeand thepadectizgpordod | 1tie fahawod UR i s
noved agai nst the engaging portion 136 under a strong applied elastic
force. |njfhdaprigfdtGragSpdiGen. t he other side of the ink cartridge 101,
i.e. a side where the wall 108 exists, is free to sone extent, the

| nk cartrigifs0L PRRSSARG b shibfieSPhE AbHrRIETRNILL Bl Red ki Gloh kindite A ©
about the fulcrum 1.e. a contact point o# the claw 119 with th
engagenen ] . 0 I i s |

over 132 chbeukfh, billelshi SN il SeciiPiontl0P i sfp Rt g
supported side of th unt i |l ever 13 s, d wardly.to .

o1 et or mirepSert o1 B o e e sateN TR g 1Bk s 114
so t hat thEF%{ectro es 114 and the elastic contacts 140 establish a
proper el &Y teéllﬂr?fgéeéﬁf?ﬁ%f"?s{}%mr elation as shown in Fig. 17. At the
sanme time, in this conditjon, both sides (both side surfaces) of the
| ower projl&HiFelg potthis gmeadimept.ovhien dhe ink catidgs 191 1p aligped inqrasisign Bdthgn
the carriage as shown in Fig. 16 (and, if the side surfaces have

proj ect i ofsedetermigediesign obthe sarrigge BRcasshaweindiised8othe Wk catedgsfl Of fre
carriage of the recording apparatus), and novenent in the orthogonal
di r ect i on stopped attalpeede@rminedposdion ecwhionthe mktshprdy porb 00H ofghd ink jcartridge
restricted by the nounting | ever 132 via the projecting portion 111.
ConsequentiDy abips geiimksupyignecaleilablofrhe ontiagt 130aWhbethaikrdarideedl e ween
the plurality of electrodes 114 and the plurality of elastic contacts
140. In acihivkd fifthet dovwaw@ABIA thifloA¥At8iPn, tdd Shcdind FRRU IS, a&Ssofebtidnia 20 ener
projecting portion 112 have projections, if a distance between apices

of the preh@CideQFeheliddn10PEdhelibidBartridRe 361 cReHtRIne irRIided s(iehtat1 368 for@ing
di stance between the side surfaces of" the | ower projecting portion

I
112, U il orROBlA e L0 Pl SO i e 0L L8 e

can coopefate w th ahd
restrict the projectian 12a' and .112b'. That is, the.flat surfaces
of the ri B 95 RE erdntse feng Mg Rl e ey g meing S B
sui t abl y-di nepsi oned_sl ots can . .
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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serve as the assocrlated structure ofthe ctarriage—of-the-trecording -
apparatus in this nodification. Simlarly, in a case in which the
side surfaces of the lower projecting portion 112 have ribs, if a
di stance between apices of the ribs 112a" and |112b" is set equal to
02 (that is, a distance between the side surfaces of the | ower
projecting portion 112 is set slightly smaller than D2) as shown in
Fig. 14F, the flat surfaces of the ribs 134 as shown in Fig. 16 can

cooper at aitlagd1 3N ahd 186 Lol a9 Ishsoved BainbiiRaenpabidlg ddiZibn 136 thader 4 &ronghe
flat surfaces of the ribs 134 as shown in Fig. 16 w thout having

sui tably aggresa@ m%FLeSﬂn%@ SRR E eSOt stQSft‘ﬁé ﬁxmﬁﬁ&d. 191 fidch HH@ of

the carri of th erecor |ng apparatusm his nodification. In a

case in S r e rtlon 112
have or od(iste g el FEe gyl RERTsoe it MRIK AR BERY e

can cooperate with and restri,ct parts 112aa and 112bb of_ the S|de
sur f aces SAFIEsS mAKrotaosishiiney Suft sboutithe Aicrumnd.e1a onkach BPiRPTARY davehtd t o
the grooves 112a" and 112b"' and having a distance D2 therebeween as
shown |n“mhghear@kgeniléhal§0m@ﬂj5he flat surfaces of the ribs 134 as
shown in Fig. 16 w thout having suitably-di nensi oned projections or

ribs cansgiyg as fn"tﬁls%{%O%éhttﬁéjméﬁr{thkgtlé%ﬁﬁfts foRRe CAHINREE, 9f shohif in
recording apparatus in this nodificatron. [000185] On the ot her hand,

when _the 50 %ﬁﬁ@g&&&? @%néos O, r@ﬁfﬁﬂﬁ%@vérr@g\ﬁo@ cfu%WagagFto' 3Q the

nDuntlng ver 1'S°r ease rom
shown in Fi he O.t er

id
cartri dgé’“‘fg‘flm‘i“dep"s’ctﬁga CH&%‘%&%&‘F&“# BrePriss F‘gfgﬁ“’giﬂ %‘lg'a'i ‘h? gle%‘{mdes
lightly f t th t t th
sor Ui on’ 114 55 Beimrieas i e i Aa SeunrNsodoE BIehu Sen
nmounting | ever 132. [000186)In this state, the ink cartridge 101 i's
hel d, foinBgalfpié thespmatimpan Sisesoatigen dothardst (hegesidesyrtates qfaledpwaing

and thunb on the pinching recessed portion 102c, and the |ever 109 is
squeezed PEneFtigg peniine d 1 Bere sestrictediby ribve V:dispovgsran thteardage s oy 8 Fide
(other fingers also could be used to grasp the ink cartridge 101). As
t he | evel61{04, if thesidestifaas haye gefjationsdribs dreradvayby @ asmcidied etmeage df
fromthe engagi ng portion 136 of the holder main body portion 131.
The i nk clerdariaggef thh aacoring appiratukie arsippementfin thewithygqmalodideckish, 1y tiiche
engagi ng portion -411- 136, noves slightly upward by a di stance AL

i N r espoRsgiciidirtiRnti Al RBodifeRCise¥Bidi@rbylle ﬁabﬁmtﬁaﬁleiv@xglﬁ waw@é shown)
in the ink supply port 104, and the claw 119 on the lever 109 is

di spl ace%réjébtlﬁqt; B&%bﬁ'l‘?ﬂ RHicghda tﬂ}é‘cﬁe‘%% Nailf cdnbRt SRARNFaiRQA L1 ON
136. At this stage, the ink car%’ dge 101 can be lifted upwardly and

removed Lol e pfiMit) 88Feckd38es 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' is 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 112" 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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[ 000187] Therefore, during replacenent of one cartridge, other
cartridges are also released fromthe depression of the nounting

| ever 132. That is, each one of the ink cartridges is rotated by a
slight angle A O by being pressed by the spring 5 in each one of the
i nk supply ports 104, and the ink cartridges are again pressed and
nmoved in the reverse direction by the nmounting | ever 132 when the
nmounting i s conplete. Consequently, the plurality of electrodes 114
ar e novedoagailng haveebpeali distence babaat Hick4of therly H2e'hinda 1oht st equet r or
that otherw se could be caused by dust and rust. [000188]In a case
wher e t hap DaKiHaEE L disfaRe b&wBaE thO §idPRthdes BPMB IR phoj@ting PorBloS{ BAIE 1 N
whi ch the projection 119 of the | ever 109 does not engage with the

engagene %Et SP %Etfyi Beh 36 ]:?22 a Q\%ﬂ zr?lf:i%.lalfﬂiem) ha shﬁa : BB e HBE1 70 @lidong as

| ever 13 e nounting lever I1des wit e cartridge

shown in.FLg.,20, so that.the unti ng l.eyer gan.not pbe _noved to
a positi d‘hk‘gtlﬁﬂf‘&ﬂﬂeﬁé‘a W@é/@}d rggﬁc"é}éer{%ﬁéﬁ/aetaﬁ‘l}iﬁz&: ‘T’H?f? 5 &e il 2 case
where the projection 119 of the_|l ever, 109 is engaged with the
engagenentTisgs ¢fithnbsdg 4 ag Hiowion Figi %Wlf@ybhavmzuuga&%-%@ewwa HPtSioAR o
engagenment with the carriage by rotation of slight angle O, but in a
case wherserve pethe asseqiatgdgriciireiofshnepartngd of thiescorfingoppeeivggnghiss | i ft ed
by AL and therefore the nounting |lever 132 attenpting to rotate the
i nk cart midigfieation. t I scast atvehidaths dde srfhaes geths fivier prajectios partiom! 1t he
ink cartridge with respect to the carriage, resulting in abutnent of

the ink aavdgrbel@s thedfldt serbicérsrase rMhﬁMh&@ﬁirﬁEi%i 16l 28 cagprtnsSHitih il
carriage. For this reason, the nmounting | ever 132 can not be noved

Wi th a nosdgeh palePressiniaa 158l Fehe SRNGANEE MM Yind § 1, HRGArNPIaE BRI t he
fact that the ink cartridge is not nmounted in the proper position,

and so r i i " pifut J [ jtion where
a click ilg Eea‘rng aoiﬁ%ngﬁﬁ%?{gggéfggﬁ ﬁ&ﬁgﬁ?gafdgragﬁ‘%% i{lglrsle &e odi nent ,

h i i i ; b €.t h l. i Qb
the proj ?ﬁetr%hrr%gre&oagtsh zngl%ljfglé%ﬂiéléﬁaf %r éhﬁgiﬁzf”%&?ﬁg RS “ES Pﬁr:{s'rs%&w} i e

pressed by e mnoun I'ng e I'nk cartridge, is

Corving 48 1 B AR bR ROy AR BB ET o PTGPRET Lbedayis TePBral
and reduce the V\Eﬂﬁ However, .as shown .in Fi %F@ZLA, t he projecting

i ght. ,
portion FHYCEERYLT gafgégft ofeheteerrding aRparadisis s Ptifsa Bt can be

[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 wall 108 is released from the depression of the mounting lever 132,

[000186] In this state, the ink cartridge 101 is 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 cariridge side (other fingers
also could be used to grasp the ink cartridge 101). As the lever 109 is elastically deformed,
the claw 119 is 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

41-



constructed so that its upper surface 111' is |located at a position
where the upper surface 111 receives the pressure of the nounting

| ever 132, in order to provide the sanme effect. [0001901According to
this enbodi ment, the projecting portion 112 can extend to the upper
portion as shown in Fig. 21B so as to increase the size of the
surface 113 where the electrodes 114, etc. are forned, and arrange
the el ectrodes 114 with greater space. This can elimnate

short - ci ngalintoved Might cimp%Pd then Gbtice dA Dyin Fionby t@&wm@su@ffom lex@tedtbhe
| i ke, and can provide a reliable contact wth the elastic contact

menbers 140 of e reco di at [ F s,.0f

o enentedRdte § et 850) gl SRRt Tgu BT ke O RSl
enbodi ment’ s wi |l be discussed in nore detail. 0001954 Wth continued
r ef er enc displaceite a position. astsideribe fegien ehive pRoagas gortion 13¢. At dingnge, tedpk
such that the side surface 8, 108, which is to be substantially

par al | el cartyidgh 0 heandpilifies eiwasdly nwhrembend froveth pderiager 130i dge 1, 101 i s
nounted on the cartridge holder, is elongated vertically in the
cartri dggoowsrit i ndrlidiefare tducing re]iheemt offonk Bistriziae tothad gartradpeoardiag t o
each of the first and second enbodi nents is dinensioned so that the

hei ght HPeléa&dM{hefdbbf@ssIoh%@&e%&ouhﬁﬁ%@ve@ﬂi MRatGa lehdh SHE O e Gikh
(thickness) DI. By this structure e width of the cartridge hol der

for  mounti ihed Lol bl Yook bl S EIISRsEaR, I, HRAE SSIBL ohdof e

cartridge are I rec s sho al n, ot her
proportiaons also could -43- be used [000193]Further the circuit
board 15thejnkssupgly epigi)%ewddhe ik Earadees Eargan RPHAd MdeaowsH fethe reverse

direction by the mounting lever 132 when the mounting is complete. Consequently, the
plurality of electrodes 114 are moved against respective contacts 140 to prevent a contact
error that otherwise could be caused by dust and rust.

(000188] In a case where the ink cartridge is 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 lited by AL and

therefore the mounting lever 132 attempting to rotate the ink cartridge in this state causes a
large shift 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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surface 8, 108 at a location as close to the bottomsurface 3, 103 as
possi ble, 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 to the bottomsurface 3, 103 in an of fset
fashion. The el ectrodes 14, 114 are further arranged at this |ocation
to be close to each other. In each of the first and second

enbodi nents, the plutal electrodes 14, 114 (the second el ectrodes 14,
114 in eaehoots thhiwkichitsdgedndhifimg drtd a@otiteh wient $¢licRischedidspdded
concentrically and in a staggered nmanner such that the | ower row of

the el ectiogrdes) 14, Inkkéda@tentchforR®bhboDimaM ftﬁ&,ﬁojesudg%eﬁm 110, e n@lidvet han
t he upper row of the el ectrodes 14, 114. Since the plural electrodes

14, 114 t acts
a1, 140 QrepRlEpaTEty & AeakoRoRt FRRANE: 100 AR IR bRl
114 the elastic contacts 4 0 be contact w t.h t er, side
o oct 1 0qdEIIASef FERBR B PATES TR tﬁeﬂ@ewstpﬂawﬂ 3 FW‘W%‘E? h'lggtwde
referred to as the electrodes 142) pass through clearances or £

bet ween tiH@INLRAEHON: g @’Itéé%“re@éf’é%'lah@ﬂ reduethe Msight Glpsigver) as shayn 8i Fighe
| ower row being referred to as the el ectrodes 141) as shown by loci R
in Fig. 23CA thhatojdcting partinn Whksertingasehesbacirodeionmiag pertian cambt0 of t he
recording apparatus are noved along the circuit board 15, 115 while
cont act i rgnditneted 5o thai its uppar whrfide 111 TSioared it atpositipn whee theluppdrrsiface
connection is established, the elastic contacts 41, 140 for contact

Wi th t he 18h'eedelvesihs M&r@mlmb@lom@gw&ﬁmf h Qe tm}sfac&le 1@ shihi€effect.

el ectrodes 141 durlng t he novenent of the elastic contacts 41, 140.
Accordingly, it is possible to elimnate the damage of the data
stored in the nenory device 18, mhich may be ot herw se caused by an

i npr oper t o i t

41, 140. [%ﬂﬁgﬂgr ég%ﬂﬁgfkﬁﬁ&%& ge%&%fdﬁgéfl&p]eggﬁﬁgﬁﬁ% ave
an el ong 8 rtr| 0, ti.on

R G DN R f"f SR B R e 4
114 and tp esta reld abl.e Iectrl

000104] 197 ESR T b P%éreff?rt’%efj’ g sueofi BHOUh ANS Erogtef shage Tivber
of electrodes .14, 114 are efficjentl osed to pe cl to each
ot her _on NS SHOgrFigHEs thac f&l@%‘%ﬁé@%ﬁ@t B PIFESYC ‘B‘éPE&Fg a0
(thickness) DI, and the circuit board 15, 115 is to be p05|t|oned at
t he deepePéQque@dalﬁb&?oﬂaﬂfeW'é}? the ﬁlést@eﬁvfltlaﬁ:td@e@bﬁm 148 of g sgcerding appRralysof
the ink cartridge in the cartridge insertion direction is reduced.
Accordingly, the electrodes 14, 114 can be precisely positioned. In
this arrangenent, since the bottomsurface of the cartridge is

| ocat ed 40001hH deePebired afche dforemsitobaedinkl carhralgesdccadippltythedirt add 104
is dirsposed on the bottomsurface, it is preferable to dispose the
el ect r odascohd embddimens wiliebeafisctidzed minttee ¢tsif aces in order to prevent
ink fromadhering thereto fromthe ink supply port 4, 104. Nbre

pref er abliyooivie el wehicost@med foferdnkd t@ths duamsRdnPtarirage $i @8 isur f ace
8, 108 away fromthe ink supply port 104, not on the 'side surface

Zbelizkcg ﬁ*"‘?&h&g’s‘ﬁ?%‘ s?’Cl?éooo 5%?11 é%’é’icg]%&b?f %\‘bﬂ;fz amﬁ a: "T12b
of "the. pralacl bRORRRALR: bR cdA. S SRERE VB ch 28R S B icl ose

to the car ?mﬁ board
15, 115 a ossi bl.e referably, are | ocaj.e | ose to the ends of
the ol octRoBRes W‘Cﬂ%\j"’ttﬂ? Berifjdee mgudtiog td*reﬁtwaa&eéefo Sartdge Bq0dER  be

precisely positioned against the elastic contacts 41, 140 of the
cartri dgdo pash@éthe dinst andeecopdaganants it fimensansd e Babbeheigi ] is pout

projecting portion 111 serving as the | ever receptacle portion is
di sposed fat timevastlargb asthe tireridpe ejidth (thisknegsg Mili. 8y tiidRrucatre, theoviddeof tisd de

cartridge holder for mounting a plurality of ink cartridges can be made small in the
cartridge arraying direction as shown in Figs. 6 and 16. Again, other proportions also could
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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 projecting portion to be closer to the cartridge, to
t hereby prevent size increase of the cartridge holder. Further, the
rigidity of the projecting portion 111 can be increased to insure
that the peqgedcting portion 111 is not unduly deformed when the ink
cartridge is positioned by the |l ever of the cartridge hol der.

Mor eover , [§dp@odir O) EfirihBd (R iCbakills 1 F5 1§ %[sgﬁsgd bARGERCalN eidﬁg&t@@ sid@Se

mai n body, thereby incréasing its rigidity enabling the formation

of the b gifel kngeRol Id Akl Lol i AR-POMII 078l (AGHIAGHS (T S

arrangenen S'o contrl hé” Secur'e conn ween the

el ectrodes, and, t | astic. contacts..].000198 | east .t he, surface of
The. pr of oCERHBIehOE 176 AL e Frii) BB St B QU RSOt e S ROLT e Bt
to extend in the direction perpendicular to the surface on which the
el ect r odeboard 45,318 2t plogetipn (Blpwenpertign pidgglase Hr the botonsrfesg 3 @3 nan
pressing direction of the | ever can be set parallel to the surface on
whi ch t he offiet fashionl dhe tledtrades 14,01 drext, futler niratged hicthis dosation to darlest foon
between the el ectrodes 114 and the elastic contacts 140 can be

real i zed. eddh diiee I @sdhrof dgefiraand sedbnbedit@ dinteatssehe phuchl elshadiesrbntl 14 (the
surface of the projecting portion 111 to be contacted with the |ever

i's set subgbadéibatodys PRI 84 in@hcH oF thd W stAl kQEhS b igRenty) atWipbaat i al |y
per pendi cular to the surface on which the projecting portion 111 is

formed, apghcbNBoatYahfmS sPRaWRE ModelSichhiRe ’El{e‘?&lfe? rdvh ot e Qlef:t%ﬁ?%,: 1|-°14Set

substantially perpendicular to the bottom surface or substantially

por a1 5 s L A A O 01 1
L 02 SR BB R A R T B B

14B) bet n the projectin ortjon 12, 112 and the side surface of
the car t 1 f b PEResh s heBEeahs gt feciolitys dhck g e Al oct
134, formed in the cartridge hol der 30, 130, for positioning. the

el ect r odedl:1140 tqwqyfa%qdéwg?&h% yrrghEdedectiedsin 42 Atheelgetrodgnd hdgo oBtheTh; s
makes it possible to forma nenber for precisely positioning the

el ect r odegppes row heing slaried teaxthe plageodaol 4de pass througd(rlearanens gr gaps between
unnecessarily increasing a distance L between the adjacent ink

car t ri dgeshe lewersidowlecirederilgl (th:leqro06200]14% offthe labkeyrowtiemgpefejredta asg
portion 112 is offset to one side in the 'wdthwi se direction of the
car t ri dge tHe,eletddes Thi)sasmideasby lsciffomdiid BE. That etveamdies thdelastior domcaets12c,
112b of the projecting portion 12, 112 substantially flush with the
si de wal | 40f140etheaédobdifgppamtn akaflyved aldg tReirediobcrd 112 185 dailwal |
facing the adjacent ink cartridge can be also used to position the

i nk cartrigguing Helcltin bda¥d 1901135 Bkt RRGLHFR blecthil cSRE&ioR fs dsPiBIidhRK the
cartridge constructed by the container main body 2a, 102a and the lid

2b, 102b jelqgtﬁ%gmhtggg }’,hIQ() f@rcc%magi v{ﬁﬂl fh@ elga dfeg ipt caﬁ‘ag Fl%g&?é(;fﬁ?

enbodi nents of t esent 1 nvention, I XI ng portton I]llxing t he
projectin ortign 12, 11 n.be, fornmed on. th ont ai ne in body
Do oo, o 8P sfgredeial it PRdisal T a8 S iEhn TR, ot e
to or fixed tq the container main bo 2a, .| Q2a wi th high preci,sion.
[000201] | ACEH nglidbi dosIE iR tE? %&sef s}'g%ﬁ*ﬁétor dAHEGRFTRATY fifydce
projecting portion 111 is substantially the same level in the

cart ri dge 18,nuhich mayrbedithaswise orusedsbyt anampragpat ¢antrcoél thedastic agntpdddi B9 119

of the lever 109 formed on the side wall opposite fromthe side wall
on whi ch i ti ddceete A7 1A0rHurther, dakh of thefelrentdts 18yl 14k desighddad Gaveest |

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

between the adjacent electrodes 14, 114 and to establish reliable electric communication.
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cartridge according to the present invention, which adopts generally
t he sane structure as -47- that of the ink cartridge discussed in
the second enbodinent with reference to Fig. 14. A feature of the
third enmbodinent is an identification piece 60 provided to prevent
erroneous nounting of the ink cartridge. [000203] The erroneous
mounting preventive identification piece 60 prevents erroneous
insertion in cooperation with a groove fornmed in an ink cartridge

i nsertiof0upedli ng Iniedeh affthd fivet aad sacoapebodéreatsaa lasgemumberaff elenipbdes 0
nmount the incorrect ink cartridge, the identification piece(s) 60
coul d notj4enuere éﬂ?ﬁexﬂlz ARYEEE Jo berdltle tQALR BiheV@ithe sigd QivRES 8,108 hhvike
supply port of the ink cartridge fromnoving to a position engagi ng

the 1Nk SPRIEuNERME wilhRickhdl§ 9, 8 ﬂ]@@?&lit%?rdclguiﬁ RS b ABhd SN

contact w tic contact ers 140. [000204] Thes

i ch ¢ né i 8P SO Ptk G E O BHRRE af SR R R "

cartridge 101 i s placed agai nst another surface, the identification
pi eces aealfﬂtéeéﬁfmf’%gsfece?mredéeﬁdf Agror gt 3?%‘.0% Phbl 4428081 i cal
contacts, and so by grojecting beyond the plane of the electrical
cont act s predigely gesiftaned. dathionrapgeseat sined the bejtqm aufaps ofshy eetridgd som
striking and damagi ng the el ectrical contacts. [000205] Mot her benefit
t 0 havi népcated athe denpest iatetin sidecad theinkupde s0i160, 104 it disgosecdhanthean be
arranged to lie in planes approxinmately parallel to the sides of the

proj ect i esitdid surtike, litie prefdtablentbidispokgeheldéctroificlae] B a dnbef thedids sprdicad | el
to the large sides of the ink container), and so they also can help

to secur e ¢h& tb PleveRidi frste 8dnbds thire RS e @tk @E}&%F&@ B, BRdMREEVent
si deways shifting thereof This effect is remarkable when plural

| dentifi ?ﬁstfér%, RheSFéefofR 01]9! ﬂiipa"ré’éﬁﬁ:@@éﬁ- ol 100408} 5L 05 -10@%&%{3&&9%&%‘ C

show anof her enbodi nent e inkK cartridge of thé invention.

Che. f11sETBRSH Hdof 6 RO SRR RHEPT o7 RiBau PR MRbL b AEISTHE °

cartri dg%ie‘.]iioojflelindnln];tfsnegrtﬁe ink a&%%gh 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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-48- (thickness) d3 and thereby capacity fromthat of the aforesaid
ink cartridge 101, but the other structures such as the |id body 102b
of the ink cartridge 101' have the sane configuration as those of the
aforesaid ink cartridge 101. Taking this difference in ink cartridge
wi dth into account, the projecting portion 112 is forned at a
position offset in the direction of width to one side of a container
body 102a' by A d2. The wi dthw se center of the el ectrode group 114

i s suit abliyediicopdsed tiso treprdjectibghqigs hit fromeble ode sarfkéernd tHE catthidde it S
parallel to a central axis C of an ink supply port 104" as in the

af or esai dsnallls @i thé begRidieight RDOARY jroje RtonIh 2R ced bd deen mamd ai ner
body used in the bladgﬁlnk é%rtrldgeﬂib?ggébffers fromthe shgg% of

t he” cont aj4eefrpRady ééﬁ@@ :hi{ke ,fa osrg@ie% dbsith 4 %F‘ﬁd}j]'d#g% éﬁéd%éﬁoldeﬁlnﬂﬁé

essential to use t entl atl on pil ece preventi ng erroneous

insertion_.of. t bl ac nk ca It 0) S stru ture can
o 1 ceChipgstvorSingoriis b e e pRidef S ey BT G

i ece(s) 60 on the bla k cartridge.101' because t
:Odent i f .) CIAFTEHSH Oﬁihee@r( e§elﬂve‘§wg§r éhe%wé@ qf}él}%)éwe%ﬁaépa&ﬂpﬁél Fancbe
manner simlar to the projecting portion 110, and so does not just
have an iidepased fcasurothal thaprolesting HooomAd g jsmer nadily deformed wéen the inkeal i ze
high quality printing, it is possible to use two kinds of black inks,
dar k bl actartridge iapdsitiangfhby the fevkr dfithe. cattridgertiobler Aarpoviehehd mejattingi cat i on
pi ece(s) 60 can be used as a nenber that identifies whether the ink
in the cagdriiordiga it foreed iktegial Witlgthe ci¥e ackn bodk . théreArRddsing itk Rty and
enbodi ment, the erroneous nounting preventive identification piece(s)

60 and tf@amrngkxﬁ,cfohmmﬁ@fthbgfbjekﬁag Pabn gl 1tvAe Jﬁgﬁﬁc@ﬁ@nau&u%pomw ch
the aforenentioned circuit board 115 is fixed are forned as” an

| nt egr al a%e%fneﬁ@also ﬂ)‘ﬁt&h%ﬂ% il s&n&fc%ﬁﬁéehan Be?wébn%?eoé?erc%&ﬁ%@%r
di screte fro he 1nk cartridge (101) conponents, i. e cont ai ner
mai n body,, 1024, Jhﬁ lid menber 103 the ink supply port 104, the

| ever 109 and the proj ecting portlon I11. The block 61 is nounted
onto the ['08& 9§]ar tr 'Aq ﬂ:astqge su\rl'}‘ace Of the projecting portion 111 to be contacted with the

tever 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 Adl
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projecting portion 111 that is pressed by the cartridge hol ding
mounting | ever 132. [000210] Si nce 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 nenber fromthe ink
cartridge in this fashion, an ink cartridge corresponding to an ink
col or can be constructed by sinply nounting, onto the container main
body 102a, a suitable block 61 selected froman existing collection
of di ffer@eFid o8 lksd 6B)penRar &6 pidjecting PEERDIY] 1 1 Daddthe slié fuefacdibf thark
col ors even when the ink cartridge conponents, such as the contai ner

mai n bOdYCath%%ii%gaf&g ra%) il %g@%ﬁse%g thdrdiea HB 54,51‘3]?,%%&‘15 El}[ehjcgﬁridéehe

I ever 109 an Cting portion 111, are formed w . .
T LR A R A B T e
fixed is f X he bl ock 61 which, i he. dj , nber .
et o oA Bt & ool et e i FoL R SRt

contai ner main body constructing the ink cartridge, can be_set on an
aut omat ed! 144e tishryridgeipider, 30ahiD witkous prugegssaribyopiersmy s dissanceb batest hed
to the block 61 in an automated fashion. [000212] Further, it is
possi bl e thoadidventknk caktridgdspas shovfromrfég. i6Bn and so on to be witten into
the nenory el ement of the circuit board, while confirmng the

er r oneous0d0288Y t i OPreREAWE Fcipysiedtidg Pbitibh ¢ B is offsapt e sidetig thebyldthwise
elimnating non-conformty between the identification piece and the

data of thHie[REpPie ShLIRN 101. %Q%ﬁgkdgg?&sib@@@s@oﬁ@ﬁﬁé anpedbrdient of

the bl ock 61 for the aforenentione or ink cartridge. One end of

he bl for ! ! ol or i1 ! _
the Othhfﬁ%g]e%tg%ﬁ){oﬁgﬁsl\,ﬂ Imeswgmﬁﬂmdsﬂ WA e UeRl B P $he@ArtAlige main

predet er m oSl t’l ons correspondi ng to grooves

f d i h i desi . i i | h
LoGTer | et el el 0 R e RPN Qe O sE R Rl 7 1 b
63a

the surface.onto.which th ircuit board 15.is to.be.fixed

wht ch 1 & TESHEEF bdrtsge Firdheh 0¥ i BEBBHARA® Fist ST Pl fh PizEess
formed at a predeterm ned posifion in_the, ¢co i ner main body 102a.
Recessed CBWIPF%& gy glﬁ ca?témfrdF%qu?fr?aa] ¥ oA 1%5 ﬁit] %c@ﬁhwmﬂ dogstiisEk 61,
whi ch are respectively provided with engagenent hol es 64a through
whi ch pr ¢esaidingipsthe fsbandssaennd emodimguts obibapigsrat pyetiopfa fing rostinndPher
mai n body 102a can pass. [000215]Wth this arrangenment, the bl ock 61
i s fixed fixingpheqeiettygipngantlZnbl2tdae be formed on the container main body 2a, 102a,

and therefore the projecting portion 12, 112 can be jointed to or fixed 1o the container main
body 2a, 102a with bigh 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 fever 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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positioning protrusion 63a into the positioning recess 102d (Fi gs.
29A and 29B) forned in the container main body 102a and by thermally
bondi ng the protrusions 102e of the container main body 102
protrudi ng through the through-holes 64a. In addition, the sane
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,. t nunber. of. the identificatiqn pieces.60 Dbe anged
Col or - byt )Fe ARFR RS s i GE Mepd@iof el SR B TRYFENE 003
between the two identification pie%es_60,na§ be ﬁrgnged

col or - byfeéGFe(ﬁf,th“stB‘f@ pralpodanehis @B pds At cAfkon pirse 055’&"’% eE {1} BiEVeRY PAPIEY RNt
of the identification pieces, even through the nunber of the

i denti f i mawitiop offhevdsasidges t he same. [000217] As shown in Figs.

28A-D, the block 61 for the black ink cartridge differs in the nunber
of the i peo103i catlheerrpicettotmling prevandvaidertifieatoniceado plresnenf , and
because the identification piece 60 has a greater width w than the

i dent i fi gedreOR ibRIA P PO With z{:%rﬂ&e £8rfttd B arlGnk @4rtrfob HREHbES are
constructed simlarly to those of the color ink cartridge, that is,

t he proj Walo i - ] f ; i.ch:ihe
circuit oa'rngglfggﬁghg 9??%"&1@{‘{%&8?%9 fta@#é{)]ﬂ%grg%gr%}n%&gﬁlﬁtcﬁ@n&ém
surface 63.and. the thr -hol es 64a,into which,he protrusions 102e
of the: cORiGR R tRAeGL R0 oL ape i Be8etY; b B ah kBt
cartri dg.e[z t hat canf be iden__tif'éed can be increased, by .Cgan ing the
wi dth of N AEPPIYROR qtthednk Fastidps BB meyingde 2 Resitiqnieagaging he 1Rk s er of
the identification pieces disposed thereon, and changing the distance
bet ween PR§tlaabis thaglectredes lildepild noteaeblish contast vith gy dastie eaniass pond t o
the different kinds of inks. . [000219]1In the aforenentioned

enbodi mememberh 0| ock is constructed while taking into account the
fixing of the circuit board thereon. In case of an ink cartridge that
does not[00e2pd] r e Theseddentiidatiorbpieres 50 pleterdblyoxxkend heydnd theondtceud8ed to
only have the identification piece(s). It is clear that this

const r ucihiemthakkotripdl QumtakdSart Agp&adeT hvens| if the.ink Q0WIdZO]0Alis plecegh t he

present invention has been described and illustrated in detail, it
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 parallel to the sides of the projection 112 of
the ink cartridge 101 (these are the sides parallel to the large sides of the ink contatner),
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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is clearly understood that the sane is by way of illustration and
exanple only and is not to be taken by way of limtation, the spirit
and scope of the present invention being defined only by the terns of
t he acconpanying clains. CLAIMS 1. An ink cartridge to be nounted
on a recording apparatus, the ink cartridge conprising: a front (7,
107), a back (8, 108), a top and a bottom (3, 103); an ink
supply port (4, 104) fornmed in the bottom (3, 103), the ink supply

port (4, (Rdnettny’ agl theretixdapscity from that PF the @fkrdshid ifkodattiage (01 2but i)
having a surface (13, 113) lying in a plane that is parallel to the

axi s (C); oBerMBIRLMs Widh s the FROSGH1028 of A8 irkEkrtGdiel 101 e tiRNGMe a
plurality of electrodes (14, 114) disposed on the surface (13, 113)

of the fi ' ' : : iGh: b ai: | F rical
cormuni cat i RS HRPor @l o RERA ROl 1L TR R BB AR PR
I nk suppl rt i, .djsposed closer.to the front .. 107). than to the
back (5 SEeBEs wilh i BERRE Btk Aty 14 8ormed ot ditkion SRt
back closer to the bottomthan to the top, the projﬂ_ect i on extending
away f r onditeléorf oforidth to gne siieeoliagkntainerthofy S@ah@c&@. e widtloviag eanter of n
whi ch the projecting portion (112) has a plurality of side portions
(112a, 11@BkleétRddeREdupa 14 RShitdthf @hokdd sBQAS td BeQfdsiBRA dniGink X i@ ist r i dge

is mounted on the recordi ng apparat us.
parallel to a central axis C of an ink supply port 104’ as in the aforesaid ink cartridge 101.
[000207] Since the shape of the container body used in the black ink cartridge 101'
differs from the shape of the container body used in the color ink cartridge 101, it is not
essential to use the identification piece 60 for preventing erroneous insertion of the black
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.¢. 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 befow the
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3. The ink cartridge according to claim2, wherein at |east one of
the side portions (112a, 112b) is a flat surface. 4. The ink
cartridge according to claim2, further conprising at |east one of a
projection, a ridge and a groove forned on one of the side portions
(112a, 112b). 5. The ink cartridge according to claim2, wherein
side portions (112a, 112b) respectively define side surfaces parall el
to an insertion direction of the ink cartridge into the recording
appar at uUrojediing gdreiot hKl thai§ preshedbypuhe oaredag hélding mountre 1efer (I
preceding clains, in which a wdth of the projecting portion (12,

112) is neshouer tHak ihe g}%ﬁ&ﬂn}éq;onwm Rt G kiid AQ8it boafd 1T)nd thE
cartridge according to claim6, the projecting portion (12, 112)

formed at.,a,.positi.o f i o i i n the
w dt i S& B0 8RBt B Eudtiock sl By i BecrE pEAbL e itk
further co ising_a first, side  intersecting the tqp, the botto t he
front . aferoiies TS highcr e BEGHRE SraPTSER R Al o41P% 2 O PRIBRRter ef 1
one of the plurality of side portions of the projecting portion is
subst ant b4 STRPIF MeUHNGoNty theeondanes Haindiody 102aoa stn’qqéle plerk gbﬁeﬂqcredé@m
according to any one of the preceding clains, further conprising an
el asti c seakisting cndarher of diffarere dlocks Glipeepared te appdsporpiaptthe differai@dnk  f or
engagi ng an ink supply nenber of the recordi ng apparatus when the ipk
car tri dgeoloss everhendhoik theridze comphinedgs, apfladsakeisontaink® maihivedy hd2a, the
cartridge according to any one of preceding clains, wherein the

pl ural it yiddenBbe@B! Mg fk sUPHEp&t 804 fHeGéer PONINAGKSpritfettthgPoRlonrak dry of
contacts (41, 140) of the recording apparatus in an upper row and

| over 1 oV QAR kahde %@L%??g&femmolmﬁgﬁénﬁf e sﬁ%%sag,mglgfale_s.cont act

di
at a center of the upper ro ocated on a Tine tal ned by

pr oj ect {Egoooggg axi e&?ﬁg@ing%?%oh?ﬁ%&fﬁ&cy t}B%fr&éPt%Pd ﬁsﬁé‘ﬁ%ﬂ%@‘é@%{, €

the el ec are cartridge according

one of the preceding.cl.aj in whi.ch-the.el ect.,o A .114 d
The memory Ak dighi Sl Bipelsl AERT ahpErfl SRPCEET, Yy kel
sai d surtace}%l3, 1é$) of.the.ﬁ o} ecting,.portion %1 2), the surface
(13, 113)" ERERRIGSC54P HiercaPtaingT ek POYYGOBSIERNR & b ol e, {apbeisgpion an
cartridge into the recording, apparatus, and the el ectrqodes (14, 114)
are for meHtoBwted assepls device and tie sirgrtdaargsl 1 fan ks tiaghet ttbﬁl&rb!fCE( fbinam 5) |

12. The ink cartridge according to claim11l, in which the el ectrodes
(14, 114pugmetedifsshigBed on the circuit board (15, 115) at an of f set

position closer to the bottom (3, 103) than to the top.
[000212] Further, it is possible to check ink color information and 50 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, i.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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13. The ink cartridge according to any one-of—theprecedifg -cl ai ns,
in which each of the electrodes (14, 114) has a vertically el ongated

shape so that a length of each of the electrodes (14, 114) in a
vertical direction is longer than a |l ength of each of the el ectrodes
(14, 114) in a lateral direction perpendicular to the vertical
direction. 14. The ink cartridge according to any one of the
preceding clainms, further conprising a retaining nenber (9, 109).

15. The iRk tr] ing. t im.t4.. | } r et ai ni ng
momber (90 YG8) b PERAERARLY PtReslpR Pt ring et R M ) Page
according to cl.aim 14, in which the retajpi menber (9, 109

i ncl udes PEAFteywipedpositing indhe %@&5%%@%@@#3@%&%5@3 P%ﬁéﬂs Hare e
engageable with a receivin {)art_ (38) of the recordi ng apparatus, and
t he | evern § fontzodice @Bﬂxslbioggé ,arhich|agesiespectiehinsevidadavith gngegementehalesk
cartridge toward the first projection side. 17. The ink cartridge
accor di n@44 thraighiwhich@rothmionh ] @k (shbven nefigs. 298 and W) di & cattainearsdinone
proj ection that biases an upper portion of the |ever outward as the
cartridgaoﬁsun@uﬂi@@&on the recording apparatus. 18. The ink
cartridge according to claim17, wherein the at | east one projection
i ncl udes oy §i de \gggk}ﬁ§ir}a9§éne§£%e b5 issi%!efg irﬁb]ﬁ’&lb?rix%ﬁi‘(ﬁg'tl{éﬁ g?el ng

respectively provi on eath side surface of the | éver

R R s e
20 T ARSI ARl EBR RS % ™

bottom (3, ,103), .wherein the pressed surface is posjtiqgned so that a
Str uct ur 8oRtter maisliodyi 0 peotrudiee fepuEb e inesnEkplEs da in Mdtig dBe spe
surface and presses_the pressed surface toward the bottom when the

i nk car t effergean be obtained even ihthg jpiningofthe blogk ik gasried o ysingrppadhggive, or by
cartridge according to claim?20, wherein the pressed surface (12a) is
| ocat ed @ress-fiting phijbe pratrdedoardirecossed paajions. 22, The ink cartridge
according to claim2l, wherein the pressed surface (12a) is an upper
surface @00RhE pr dJeddsignge gercoloonf il B4 cagndgapiernaimber ofhigndértiécitiok
cartridge is nounted on the recordi ng apparatus, said upper surface
(12a) i s pltaseathytbewhdinged Edorkgt dotom Aerdatipelg,ids iskowr i@ Figs] TIA-Dgael asti c
pi ece (40) which is part of the pressing nenber of the recording

appar at UgistangsbetWdda thets/oGadntificatlBie pid€es @0 etia Pe EI&nQé@ddﬁrZﬁvcofoﬂﬁohﬂd’t
conprising a protuberance (111) extending fromthe back, the

pr ot uber oot hkhabEb Al RGHEALIERQT e ihfiiEiok PRclNeVn Ukoddhnt 1 T st

projection, wherein the pressed surface is |ocated oh t

pr ot uber Afiber G X dentification pieces 60 is the same.

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

F

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 in 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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24. The ink cartrldge accordlng to clarm 23, rnwhl ci the T e
prot uberance (111) is arranged and constructed so as to be pressed

toward the bottom (3) by a cartridge hol ding mounting |ever (132)

which is part of the recording apparatus. 25. The ink cartridge

according to claim24, in which the protuberance (111) is |ocated

within a region defined by and between the outernost electrodes in a
direction that is perpendicular to an insertion direction of the ink

cartri d&ﬁ&%@é) fhe écgh Bﬁﬁgfﬁh@ga@tﬁ%c %Hﬁeras@dchggaﬁgg t?lé npffdldegle to the

back (8 e I'nk cartridge accor any one of cla i s

23 to 2 erein a of t rotu 1

(3 ' s BrntRaioPotrafh diadRoheos SEdhpg it ?tﬁfgce%s%‘f%w% 31 om
t he back (8) 27. The ink cartridge according to any one of clains
23 to 2€eﬂtxﬁﬁ@w§|pﬁcgsaq0d0ﬁp@§6§@@ tg the digeaens findpat Bkt uber ance (111) at

| east partially extends perpendicular to said surface (13, 113) on

whi ch t 6019 ct r duiths afotementiduey embedifentnte block B comimcied kvhila takingdg e
according to any one of clainms 23 to 27, wherein the protuberance
(111) i fto &b Hie Hning lof ﬂﬁeiraﬁzdjaeﬂttheng)mm dasOof anlik catitid}e that ddes abt t he
el ectrodes (14, 114) are disposed. 29. The ink cartridge according

to any RQEirdhe tiRGitBHAASHE BRIELMIbERonstlEENRY orBONIRE titiidiGitiAfktion
identification protrusion (61) extending outward fromthe back (8,

108). 2t fecPySh IRl G Ech LB SR bGidk OB Lhgmr o) eot i ng port] on

(12, cartr| ing to claim29, wherein the

whi ch IL‘J@@%ﬂu?PaE%@t g s lg\Z@.ﬁ RS b%%ntea%%e@%ﬁﬂléﬁ%ﬁﬁﬁeﬁ?%.”tng to
of 't he PaGIeEBP0 b B srER B W?Q% Rl rgoRlraetut o8y grdBaefy of “an
T 54l i s a e s R geing S

pr ot uberance (111) extendlng fromthe back, the protuberance being

| ocat edoiy bside tares efibe pespmpriRgictinse first projection, wherein said
identification protrusion (61) is disposed between the projecting
portion (12) and the protuberance (111). 33. The ink cartridge
according to any one of clainms 29 to 32, in which the identification
protrusion (61) is constructed as a block fixed to the ink cartridge
by a fixing nmenber. 34. The ink cartridge according to claim33, in
which the identification protrusion (61) and the projecting portion
(12, 112) are constructed as a unitary block fixed to the ink

contai ner by a fixing nmenber,
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35. The ink cartridge according to any one of the clains 29 to 34,
wherein a distal end of the identification protrusion (61) is
protruded outward beyond said surface (13, 113) on which the

el ectrodes (14, 114) are fornmed. 36. The ink cartridge according to
any one of the clains 29 to 35, wherein a plurality of the
identification protrusions (61) are @i gppged- 37. The ink cartridge
according to any one of preceding clarmns, further conprising a guide
projecting portion (10, 110) extending in the | oading direction of

cartr dgelaccdgoTTane opS sFaRue a8 & rafomnd dnnarafs Siork Shrgoae

recessed @gﬁlgﬁgm’g(ﬂ) formed in the first side adjacent to the back.
39. An ink jet recording apparatus conprising: a cartridge
storage portion which has an ink supply needl e (46, 138) for

suppl ying ink sohd ; ridge (1, 1
101, 101") i ns%afr??@c}?i nt ?%CE t ri 256 toé%@%l;g%dﬁﬁ 8'?35

rib (34, 134) provided in the cartrldge storage portion for

regulating a position jin a w sed on of .t ' tri

Lol nk oartr AtbEK SiBplcrdt . FoAY et g 3RS wpefi 193 e Slifen
(7, 107) ﬂ@ﬂ@‘&ﬂ%ﬁﬁﬂgﬂﬂnbf@i@; bottom a back (8, 108) intersecting the
bottom and facing the front, a first side intersecting the top, the

bottom the front, and the back and a second side facing the first;

an ink supply é’BFoj)e(ﬁlﬂ%pi')ﬂ a}gvﬁlg"g éﬁ]féc?&ﬂ”h@)%ﬁ%ﬁw ??ﬁﬂeﬁ?

di sposed on the an of t position closer ont
t he back; paraliel to the axis (¢);

a mermory unit disposed on the ink cartridge; and

a plurality of electrodes (14, 114) disposed on the surface (13, 113) of the first
projection, at least some of which being in electrical communication with the memory

unit; characterized in that:

the ink supply port is disposed closer to the front (7, 107) than to the back (8,
108); and

the projecting portion is disposed on the back closer to the bottom than to the
top, the projection extending away from the froni.

2. The ink cartridge according to claim 1, in which the projecting portion (112)
has a plurality of side portions {112a, 112b) for being restricted in position when the
ink cartridge is mounted on the recording apparatus.

3. The ink cartridge according to claim 2, wherein at least one of the side
portions (112a, 112b) is a flat surface.

4, The ink cartridge according to claim 2, further comprising at least one of a
projection, a ridge and a groove formed on ane of the side portions (112a, 112b).
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a projecting portion (12, 112) disposed on the back and | ocated
closer to the bottomthan to the top, the projecting portion having
two side portions (12b&c, 112a&b, 112a'&b', 112a"&b", 112am&b") which
are regulated by the rib in the wdthwi se direction and a top
surface (13, 113) which is parallel a |oading direction that the ink
cartridge is inserted into the cartridge storage portion; a circuit
board (15, 115) fixed on the top surface; a plurality of el ectrodes
(14, 114%. f or el idn catedgs accordingotar dainau?d wherein a‘dermmhiqnsuﬁima( 1$§2b

on the. oftuarfvasdfite S88SuRapke Bahat Gidn s o BBt RLSTBR: PR
portion irﬁon-gﬂ'e@wngmrgtum dth (D1) of the back, and the rib is
inserted in a space (A di ) between the proj ecting portion and the

first side surface. 40. The ink jet recording apparatus according to

clai m 39g whetgi | rhkacgﬂmt{@ ééabre.hﬁtteg?ﬂwén&%? thd Sgé’c%dﬁ{rgeclhﬂﬁ@r P%:bﬁ‘tao

t he cartrldge st orage portion e two side portions o

pr oj ect i nifithof theaqprojeictingpartion (8 et 13) s aarawerdhan akvidér efithel frkscarkidge.
substantially flush with the second side. 41. The ink jet recording
apparatus according to claim39 or 40, further conprising a plurality
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first side, wherein one of the plurality of side portions of the projecting portion is
substantially flush with the second side.

9. The ink cartridge according to any one of the preceding claims, further
comprising an elastic sealing member, housed in the ink supply port (4, 104), for
engaging an ink supply member of the recording apparatus when the ink cartridge is
mounted on the recording apparatus.

10.  The ink cartridge according to any one of preceding claims, wherein the
plurality of electrodes make electrical contacts with a plurality of contacts (41, 140) of
the recording apparatus in an upper row and lower row, one of the electrodes which
makes the electrical contact at a center of the upper row is located on a line (C)
obtained by projecting the axis (C) of the ink supply port onto a surface where the
glectrodes are formed.

11.  The ink cartridge according to any one of the preceding claims, in which the
electrodes (14, 114) and the memory unit are dispesed on a circuit board (15, 115)
mounted on said surface (13, 113) of the projecting portion (112), the surface (13,
113) being parailel to an insertion direction of the ink cartridge into the recording
apparatus, and the electrodes (14, 114) are formed on an exposed surface side of
the circuit board (15, 115).
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further conprising a nounting | ever (132), and a | ever receptacle
portion (111) provided on the ink cartridge and pressed toward the
bottom by the nounting |ever, wherein the plurality of electrodes of
the ink cartridge contact to the plurality of contacts when the
nmounting lever is closed to a predeterm ned position. 43. The ink
jet recording apparatus according to any one of clainms 39 to 42,
further conprising a groove (39, 137) provided in the cartridge
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is inserted into the cartridge storage portion. 44. The ink jet
recordi ng apparatus according to any one of clainms 39 to 43, wherein
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109)71s elastlcally deformable.

16.  The ink cartridge according to claim 14, in which the retaining member (9,
109) includes a lever having an engagement portion (19, 119) which is engageable
with a receiving part (38) of the recording apparatus, and the lever (9, 109)
comprises an elastic member that urges the ink cartridge toward the first projection
side.

17.  The inK cartridge according 16 claim 18, in which the lever (9, 109) has at least
one projection that biases an upper portion of the lever outward as the cartridge is
mounted on the recording apparatus.

18. The ink cartridge according to claim 17, wherein the at ieast one projection
includes two side projections (20, 120), said side projections being respectively

provided on each side surface of the lever (9, 109).

19.  The ink cartridge according to any one of claims 14 to 18, in which the
retaining member {9, 109) is disposed on the front (7).
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48. The ink jet recording apparatus according to any one of clainms 39
to 47, wherein the ink cartridge further conprises a recessed portion
(17) fornmed in the first side adjacent to the back, the recessed
portion and the rib cooperates to control the rotation of the ink
cartridge when the ink cartridge is inserted into or renmoved fromthe

cartridgepst OFRIGIPAAANRR: according to any one of the preceding claims, comprising a
pressed surface lying in a plane that is parallel to the bottom (3, 103), wherein the
pressed suiface is positioned so that a structure (40, 132} 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,

21.  The ink cartridge according to claim 20, wherein the pressed surface (12a) is
located on the projecting portion (12).

22.  The ink cartridge according to claim 21, wherein the pressed surface {12a) is
an upper surface of the projecting portion (12}, and wherein, when the ink cartridge
is mounted on the recording apparatus, said upper surface (12a) is pressed toward
the bottom by a position restricting elastic piece (40) which is part of the pressing

member of the recording apparatus.

23. The ink cartridge according to claim 20, further comprising a protuberance
(111) extending from the back, the protuberance (111) being located closer to the
top than is the first projection, wherein the pressed surface is located on the

protuberance (111).

24.  The ink cartridge according to claim 23, in which the protuberance (111) is
arranged and constructed so as to be pressed toward the bottom (3) by a cartridge
holding mounting lever (132) which is part of the recording apparatus.

25. The ink cartridge according to claim 24, in which the protuberance (111) 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 paraliel to the back (8, 108).

26. The ink cartridge according to any one of claims 23 to 25, wherein a height of

the protuberance (111) from the back (8) is smaller than a height of the projecting
portion (12, 112) from the back (8).
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27. The ink cartridge according to any one of claims 23 to 26, wherein said
pressed surface of the protuberance (111) at least partially extends perpendicular to
said surface (13, 113) on which the electrodes (14, 114) are formed.

28. The ink cartridge according to any one of claims 23 to 27, wherein the
protuberance (111) is integral with the projecting portion (12, 112) on which the
electrodes (14, 114) are disposed.

29. The ink cartridge according to any one of the preceding claims, further
comprising an identification protrusion (61) extending outward from the back (8, 108)
at a position located between the top and the projecting portion (12, 112).

30. The ink cartridge according to claim 28, wherein the identification protrusion
{61) extends outward past the plane in which the surface (13, 113) lies.

31.  The ink cartridge according to claim 29 or 30, wherein at least one of a shape,
a width and a length of the identification protrusion (61) corresponds to a property of
an ink carried in the ink container.

32. © The ink cartridge according to claim 29, 30 or 31, if dependent on claim 22,
further comprising a protuberance (111) extending from the back, the protuberance
being located closer to the top than is the first projection, wherein said identification
protrusion {61} is disposed between the projecting portion (12) and the protuberance
(111),

33. The ink cartridge according to any one of claims 29 to 32, in which the
identification protrusion (61) is constructed as a block fixed to the ink cartridge by a
fixing member.

34. The ink cartridge according to claim 33, in which the identification protrusion

(61) and the projecting portion (12, 112) are constructed as a unitary block fixed to
the ink container by a fixing member.
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35. The ink cartridge according to any one of the claims 29 to 34, wherein a distal
end of the identification protrusion (61) is protruded outward beyond said surface
(13, 113} on which the electrodes (14, 114) are formed.

36. The ink cartridge according to any one of the claims 29 to 35, wherein a
plurality of the identification protrusions (61) are disposed.

37.  The ink cartridge according to any one of preceding claims, further comprising
a guide projecting portion (10, 110) extending in the loading direction of the ink
cartridge and which is located on the front.

38. The ink cartridge according to any of preceding claims, further comprising a
recessed portion (17) formed in the first side adjacent to the back,

39.  Anink jet recording apparatus comprising:

a cartridge storage portion which has an ink supply needle (46, 138) for
supplying ink to a recording head (35, 139);

an’'ink cartridge {1, 1', 101, 101') inserted into the cartridge storage portion;
and

a rib (34, 134) provided in the cartridge storage portion for regulating a
position in a widthwise direction of the ink cartridge, the ink cartridge including:

an top, a bottom (3, 103), a front (7, 107) intersecting the bottom, a back (8,
108) intersecting the bottom and facing the front, a first side intersecting the top, the
bottom, the front, and the back, and a second side facing the first;

an ink supply port {4, 104) engageable with the ink supply needle and
disposed on the bottom at an offset position closer to the front than the back;

a projecting portion (12, 112) disposed on the back and located closer to the
bottom than to the top, the projecting portion having two side portions (12b&c,
112ad&b, 112a'&b', 112a"&b", 112a™&b™) which are regulated by the rib in the
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widthwise direction and a top surface (13, 113) which is parallel a loading direction
that the ink cartridge is inserted into the cartridge storage portion;

a circuit board (15, 115) fixed on the top surface;
a plurality of electrodes (14, 114} formed on the circuit board; and

a memory unit (18) connected fo at least some of the plurality of electrodes
and mounted on the circuit board,

wherein a width (D2) of the projecting portion is narrower than a width (D1) of
the back, and the rib is inserted in a space (A d1} between the projecting portion and
the first side surface.

40. The ink jet recording apparatus according to claim 38, wherein a plurality of
the ink cartridges are inserted into the cartridge storage portion, one of the two side
portions of the projecting portion of each of the plurality of ink cartridges is
substantially flush with the second side.

41,  The ink jet recording apparatus according to claim 39 or 40, further
comprising a plurality of contacts (41, 140) provided in the cartridge storage portion,
wherein the plurality of electrodes of the ink cartridge make electrical contacts with
the plurality of contacts in an upper row and lower row, one of the electrodes which
makes the electrical contact at a center of the upper row is located on a line (C)
obtained by projecting a axis (C) of the ink supply port onto a surface where the
electrodes are formed.

42. The ink jet recording apparatus according to any one of claims 39 to 41,
further comprising a mounting lever {132), and a lever receptacle portion (111)
provided on the ink cartridge and pressed toward the bottom by the mounting lever,
wherein the plurality of electrodes of the ink cartridge contact to the plurality of

contacts when the mounting lever is closed ta a predetermined position.
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43. The ink jet recording apparatus according to any one of claims 38 to 42,
further comprising a groove (39, 137) provided in the cartridge storage portion, a
guide projecting portion (10, 110) extending in the loading direction of the ink
cartridge and located on the front of the ink cartridge, wherein the groove receives
and engages the guide projecting portion of the ink cartridge when the ink cartridge

is inserted into the cartridge storage portion.

44.  The ink jet recording apparatus according fo any one of claims 39 to 43,
wherein the ink cartridge further comprises a retaining member (9, 109) provided on
the front and having an engaging portion (19, 119) that is engageable with and
disengageable from an engaging portion (38, 136) of the cartridge storage portion.

45.  The ink jet recording apparatus according to claim 44, wherein the retaining
member is a lever (9, 109) having a projection (20, 120) that biases an upper portion
of the lever outward when the ink cartridge is mounted on the recording apparatus.

46.  The ink jet recording apparatus according to claim 45, wherein the projection

is provided on two sides of the lever.

47. The ink jet recording apparatus according to any one of claims 39 to 486,
wherein the ink cartridge further comprises an erroneous insertion preventive
identification piece (60), the identification piece and the projecting portion are formed
as an integral block (61), the integral block is fixed to the back of the ink cartridge by
a fixing member (64a, 102 ).

48. The ink jet recording apparatus according to any one of claims 39 to 47,
wherein the ink cartridge further comprises a recessed portion (17) formed in the first
side adjacent to the back, the recessed portion and the rib cooperates to control the
rotation of the ink cartridge when the ink cartridge is inserted into or removed from
the cartridge storage portion.
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