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

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

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

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

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

01/ 549 f or med k
contal nOPOZIAC t el leaterer iRy reﬁ@?ﬁﬁt&%m"?wﬁwﬁgaﬁm SifebfioRE ot (2 |

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

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

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

cont ai ner and whi ch cont al IS 1nsta a recelving station.
Pr oj ect| ons_ext.en

ot of age BUOEEtEn af'tﬁﬁéeﬁqfﬁingi*ﬁdofﬁgsti?ﬁeoﬁ”%@&%ﬁﬁw%ﬁ*}t iRt r\'*ﬁ%hea'( e st or age
devi ce. The nenory device, which is flush with the wall, lies
ow path forming member, such as an ink supply needle that 1tself communicates thh the

recording head. At the same time, the ink cartridge is required to be easily mountable and
removable for replacement. In the case of an ink cartridge carrying a memory unit storing
ink information therein, the ink cartridge is provided with an electrode for contact with a
recording apparatus, and is required to be housed in a cartridge holder so as to enable
secure contact with a contact unit of the recording apparatus.
[0004] For example, as taught by International Patent Publication No. 01/54910 |
an ink supply port is formed on a wall surface defining an ink container. At the same time, a
memory unit and an electrode group (a plurality of electrodes) are provided on one of
plural opposing wall surfaces facing this wall surface, and two first projections are provided
across this electrode group. Also, a lever biased in the hinging-open direction is provided
on the other wall surface. That is, this document teaches involves an ink container having,
on a container wall, an electrical storage device that contains information about ink in the
container and which container is installed in a receiving station. Projections extend outward

from the container wall having the electrical storage device and the projections are located

on the sides of the storage device. The memory device, which is flush with the wall, lies
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bet ween the two projections. Projections on the sides of the container
extend outwards beyond the width of the ink container. [0005] Also, an ink
cont ai ner receptacle of the recording apparatus for cooperating wth the
ink container is provided with two second projections for engaging the first
projections at the upper surface and side portions thereof, and a recessed
portion for engaging the lever. [0006] By using such a configuration, the
cont ai ner can be | oaded obliquely onto the ink container receptacle such

t hat t higetWedrsthe m@kﬁg‘édﬁom Padjectiohs s thengiag efitheicbitainbeexsariantwane oj ect i ons,
and subsequently the other side is pushed in. In this process, an ink supply

port a‘pe?; 8d ﬂaef&iﬁé‘f‘{og‘?ﬁ@inﬂ%mﬂﬂgr menber for ink supply. Al so, the |ever

engages e recesse portion. Accordingly, the ink container is fixed to

the ink tainer receptacle .in the state where ink can_.be suppl.ied. [0007]
In the @ﬁﬁ e wher@5pHi ‘PlﬁRO’BQP?rFF‘iTQB“{‘ié’é “T:?eréﬁorfjln)%eaap?rﬁt“f‘ﬁgCIOHR‘E%B?& ai ner
receptacle, the ink container is always pressed upward by a spring provided
on t he Wwitikthegunteritaiaer is projied elith.twilseroafl preectione farwogdgingsthe firsj ect i ons of
the ink container and the two second projections of the ink container

r ecei vegroReLoR N adamhput furfacastd ddiRitidmd thateof, bt Aredesdedporabsl fari ght - and- | ef t
directions. Thus, the upper-and-lower and right-and-left positions of the

i nk conénggggémaerlgvegai ntained in a predeterm ned reference position, so that
an el ectrode”group of the ink container securely contacts a contact group of

t he ink ntain receptacle._[0008] However, t osi.t i oni rojectin
porti on@ogﬁe need@yUdre HH 1 ceF gatlf’f“]’ the, coptaef F%’:’)@ '5?@8;9"3&“?}%@%Pn{< ]

container. The need for these projecting portions is creates a problemin
t hat t hibeinkcoptameairereptaglsdushthatabefiest peyectiensgt dicit engaged vohpheé sssoed in
structure and are increased in wdth. [0009] Also, there is a problemthat,
si nce tgrejebBmsl andssubsedxediyape othaveye ik pashetl fne In this process, an ink supply port

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

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

where ink can be supplied.

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

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

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

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

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

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

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

container receptacle.

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

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

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

and are increased in width.

[0009] Also, there is a problem that, since the lever is flexed open away from the
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-2 cartridge body by its owm elastic force, a strong elastic force cannot be
exerted, that is, in a case where the lever is defornmed toward the
cont ai ner side and conpactly housed in a box or the like, the outward
engaging force of the lever will be reduced and the cartridge will not be
hel d as securely as is desirable. [00010] Further, since the ink container
nmust be pivoted about a point when the ink container is attached to the ink
contai ner receptacle, there is also a problemin that, when the flow path

f or ni ngtividgsdedy by iteayaglasts foree. p akorpgPpty fgree eanngt boergried, theddytma a | arge
bending force is applied to the flow path form ng nmenber, which can break or
damage cidaavhefd twldvat 3 defirned wigdtirrcoanthet sitagel conpachy heusedred esk i n the i nk
supply port. [00011] U.S. Patent Application Publication No. 2002/ 0085075

di-scl 03PfeqRe ! tﬂgout‘ﬁ%ﬂﬁ %&gggi‘rﬁlggé’r\éé Bgthgé&%l: %h‘t?é' ﬁ@&c@ﬁ%& tlieht%%d' dyphi ch an

el ectrode group I's di s na si surface. e 1nk contdiner is fixed
at a predeterm ned positipn of a holder by using a |oading |ever. According
to thel eifgn?frséc‘HFlytaﬁilssé)eﬁ‘ﬁﬁl‘?-cati on, since the ink cartridge is held at
the predeterm ned position of the holder by the pressing force of the

| oadi n§000&0%kr , t Rerthest singetthe wk ebntalner inpstdiemyoteshabouhpeinbeherethesdd i n or der
to establish reliable contact of the electrode group, resulting in a

conpl i eaitgidlerSt httadhed & the 0k0b2taindr FecePatienthedds alfo 2 pobldindhachvbees an ink
jet cartridge and carriage in which, during cartridge installation, a

Pr o] eobichyabai i mbANE o OB e 110 Sl o i 1 Benghs aigge! vod o an

openi ng un retalner carri tridgé is”pivoted about
e P B PR ied ISP PSS, G50 Fhiey R Y 2
cartridge does not have any intelligence in the formof an electronic
nenor y fleerageforpmgmezbeyas! damage pipamgng Beatsd ioda inkewpplyost- an i nk cartri dge
with a latching arm having a projection that cooperates with structure on
the printer's carriage to secure the

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

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

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

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

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

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

electrode group, resulting in a complicated structure.

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

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

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

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

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

the form of an electronic memory device.

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

having a projection that cooperates with structure on the printer's carriage to secure the
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-3 cartridge. In addition, during installation, a projection on the
cartridge is received by a corresponding hole in the carriage. Again, the
ink cartridge does not have any intelligence in the formof a electronic
menory devi ce. [00014] European Patent Appln. No. 0 822 084 depicts several
enbodi nrents of an ink jet recording head, all of which have a hol der nenber
that receives ink tanks, as well as the recordi ng device substrate, which
itself includes recordlng el enents driven through electrical contacts The
i nk t ank $aBRdgenbupAdeepn; AUNgantigiagen ARRSEHOmON e CAIdgF-s FeRIVEH Pra novabl e
arm whi ch engages an opening in the hol der nenber and one or nore

pr oj ect i @osrespohdiah hakeén theaeiriagel Agnirg olieriek partritigegloepertiings anyintdieehad der
menber. The reference does not specifically explain how the assenbl ed ink

j et reconging.heats chtmmhggoﬁrgewgg carriage of the ink jet recording
apparatus, nor 1s there nenti of a nmenory device. SUMVARY OF THE | NVENTI ON

00015 t h b de_i ' d with th t
e IO eSS e B utd S BB LS a1
cartridge that enabl es sinplification of the position regulating structure
of an el édkiebecningsadiid of sdishthiaysha hﬁldersm@aber[tb%@qcs]vemr&rdanlesn@%w&lﬂ apbj ect

of the present invention is to provide an ink cartridge that can be nounted
by novi ngherecomlingsdepiok yutpaite, whichitb€f intloda rédcoiingalemehardrivag threwdler  at
| east at nounting tine. [00017] Further, yet another object of the invention

IS 10 proyg aﬁ?bn'td&l‘s ll"ﬁé mk%ﬁk"s ‘J%eﬂﬂourﬁ@&’ﬁ’{tﬁé HSdSUhrAR: 8y Qontbeifagiby bpg t he

af oresai d |nE cartrid To sol ve such problens t he present I nventi on
enconpasses an ink .c

appar at udPGYAOH r%m éfvhbc;il ;ei\rg%\gd? a%h%@[?g 1g\r$ge QOIH% mémb'e% ah@ o one & more profegt(fgnrsdl ng

which are received in corresponding openings in the holder member. The reference does
not specifically explain how the assembled ink jet recording head 1s mounted on the

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

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

apparatus suitable for receiving the aforesaid ink cartridge.

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

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



receiving part, and this ink cartridge has an ink container with having an
upper wall, a bottomwall, a first side wall intersecting the bottom wall
and a second side wall intersecting the bottomwall and facing the first
side wall; an ink supply port disposed on the bottomwall at an offset
position closer to the first side wall than to the second side wall; a
first projecting portion disposed on the second side wall and | ocated cl oser
to the bottomwall than to the upper wall, the Lirst proj ecting portion
havi ng degAiPGPAt Rndusingcartidgediay psink SPngBehyith 83tRg &t WRPF Walodi ti on when
the ink cartridge is nounted on the recording apparatus; a pressed portion
di sposedotiont wall, adrssdesiallentembdtingttivebgtoes welll apba sdcond kidgwall  an upper
surface for being pressed by the pressing nmenber of the recordi ng apparat us;

a retaijeRectiBTReboeN9AdR aRd Rcil ikt Arbesideon i Wh Mk Rply pokt difjRséeePr di ng.
apparatus; and a plurality of electrodes di sposed on"the first projecting

i on, | | cal d [ ' : he i nk
Cont ar naE0rt 6} shaiforms RGTRRESR T n Bp AP b oo MEREREEWEL i o vl

where the el ectrodes, are disposed is restricted by the side portions of the
proj ect i Wl poFstiPERieqting ortigndhsapsed qabe pesand sidey wal ardhiocaed skoser t9dhe i on in a
vertical direction. Therefore, the el ectrodes can be accurately positioned
at t hei rbopwoarieilbrhan rette pppertwatinthe fird @Od;Bdting pottionshaving anjlirality dfiielepr essed
portion can be forned as the upper surface of the projecting portion, and

t he upp&foratsiackeiR rebthte® iiPp RRdnReheRhd R Baridd RN €398kt ell QNARrdcBRlingdOt t OM
wal | surface by a position restricting elastic piece formed on the recording

f
appar at us, 0020] . Accaor.di t her et t he, el ec es for -0
o o; ot | By paRL 1 Biso 89 bpbiAARRs 10 BUERAT S BreoRIE A 1 on
restricting elastic_piece toward the bottom wall surface. Therefore, the
posi ti orfd UBPeT WEae] (OF PRiBgIRLSIed by theoRratsitg Tarrilee of s recaiding aperatus e i abl y and
securely. [00021] Also, the pressed portion can be pressed toward the bottom
wal | surrttapengbypember engageable with the receiving part of the recording apparatus; and a

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

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

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

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

[00021] Also, the pressed portion can be pressed toward the bottom wall surface by
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-5 a cartridge holding nmounting | ever of the recording apparatus. [00022]
According thereto, when the ink cartridge is properly aligned, the cartridge
hol di ng mounting | ever presses the electrodes fornmed on the projecting
portion toward the bottomwall surface to reliably and securely hold the
positions of the electrodes in the insertion direction. [00023] In this

i nvention, the pressed portion can be fornmed as a second projecting portion
di sposed at a rear. side of the first projecting portion in the insertion

di r ect i drfagfidgenieldipg mopntiedeysiod thefecqrdiad ApRany sippar at us. [ 00024] Accor di ng
thereto, the rotational novenent of the nounting | ever can be converted

i nto t hd00G23¢ar notccomingsthenatch when thessi dreidgasdrofrelyedigne, theecaghidge r odes can
be precisely positioned to predeterm ned positions w thout being subjected

to a rotRldigNAbunth1&Rr pled0 ARl elANBEREbmARIRGCthe @ojédling poRIBRbIvER thevol ves a
gui de projecting portion extending in the |loading direction of the

cont ai ngr...and ich is | te el gw ver . 0026 e , When the

i nk car fﬁro ftageW%SLlr%%edtgcf Fﬁ)a;% e %nsgcusr%ﬁB{]@%}ﬁ%ﬁ?&&n&é}%g‘éan&%leroggseléglﬁ)eyel y guided to
the flow path form ng nenber. Also, at the tine that nounting is conpleted,
the wi dtiFsRTt8 dyseliat on of the front and rear of the ink cartridge can be
held at a predeterm ned position. [00027] Additionally, a recessed portion
can be f[60028d | n amdiih@ventah) the préhsedgortidj cac datfornedtasa seadnd psojeétage t hat i s
formed with the projecting portion. [00028] According thereto, in a case

where t I'b%rtiid?l"dis?p%&écf AtA%8ar sl STTRYV ik Q&Sje@ﬁfi ib€in thOtRbHER dirk@Rn gl | on at
the time of cartridge renoval can be guided into a predetermined |ocus, and

t he ext Ef:ranqﬂ!i efiRtroCtﬁe %Btdiﬁdatgrahe fl ow path form ng nmenber and caused by
| ateral s |%t|ng can be uced to the m ni num possi bl e.

[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 container and which is located below the lever.
[00026] Thereby, when the ink cartridge is loaded, the ink supply port side can be
securely guided to the flow path forming member. Also, at the time that mounting is
completed, the widthwise position of the front and rear of the ink cartridge can be held at a
predetermined position.

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

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

[00029] Also, in a case where the ink cartridge is removed linearly, the ink cartridge
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[ 00029] Also, in a case where the ink cartridge is renoved linearly, the ink
cartridge -6 is prevented frominterfering with a cartridge holder rib
provided for restricting the position of the ink cartridge in the arraying
direction, even if rotational shifting occurs. [00030] Also, a valve body
that is normally kept in a closed valve state by a biasing nenber and an

el astic sealing nenber that abuts the valve body and that elastically

contacts an outer circunferepce of an ipk suppl, nber. forned in the

recor di HPr&spiaf SrousintesleEng 56 agerrdaeHolden D @&%ﬁ%{%ﬂr%bmstﬂcpe@ EMOSERNT ting due
to vibration can be prevented wi thout the need for a biasing device on the
r ecor di nfithapirandtidgs indhelartdysmgohrection geenofirptsonel defting atduys.f i xed via t he
retaining nenber using the biasing menber housed in the ink supply port.

The | eafgesoiol i nkiseavdie bdﬁ?@NeﬁEﬁrﬁﬂmE’M tepeinvatiseednafy sieBy & BRsihgk

cartridge is not nmounted on the recording apparatus and by the sealing

00052 M At FEeh i bl Mk R TR AL AR T i ng

an engagenent portion engageable with the part of the recordi ng appar at us.
The | evepniapsanouteaicaatargice oha inkisermy mgmbeipanehBae BORENG dRparagiser

outward as the cartridge is nounted on the recordi ng apparatus. Preferably,
a pl ur ahiethpuset it He igh ojppbtpcons are respectively formed on side surfaces of
the | ever, [00033] According thereto, the elasticity of the retaining nenber

can be [gvosgrsed, ShitiRigldne (e PYrafbR ¥R We@ltmitﬁdw%&%@%mam’_ﬁ so, during
nmounting, the resulting "click” can be made nore perceptible. Further, even

when tnGeyi! g ML NoTRIPSGAR RN IR Bl be BBSAPRRIIIDRE cantiourat | on.

t he projecti can urn-the retaini {0 a proper position to
securel Y <RgR0e | heengagenEnt oL Of (L pSh AW SaEIRSL i b the
prevented by the valve body when the ink cartridge is not mounted on the recording
apparatus and by the sealing member when the ink cartridge is mounted on the recording
apparatus.
[00032] Additionally, the retaining member can be formed as a lever having an
engagement portion engageable with the part of the recording apparatus. The lever has a
projection that biases an upper portion of the lever outward as the cartridge is mounted on
the recording apparatus. Preferably, a plurality of the projections are respectively formed
on side surfaces of the lever.
[00033] According thereto, the elasticity of the retaining member can be increased,
to thereby provide more positive engagement. Also, during mounting, the resulting "click”
can be made more perceptible. Further, even when the retaining member is deformed out of
a predetermined configuration, the projection(s) can return the retaining member to a
proper position to securely engage the engagement portion of the retaining member with
the part of the recording apparatus.

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

width than the ink container.



[ 00034] This invention also provides that the projecting portion can be
narrower in wdth than the ink container. -7 [00035] This way, the ink
cartridge can be housed in close contact with a carriage, and while the
carriage can be nmade conpact, the ink cartridge still can be securely
positioned in place. Further, a distance between adjacent ink cartridges can
be reduced to the mninmum possible. [00036] This invention al so provides
that a region serving as the upper surface of the pressed portion when the
cartri dgeod3s) mountTes ;(ij tHeank eqoldde 0gh Biaked nscidss chataoegitias cariagd, at

surface. [00037] Accor ng thereto, the secure contact of the pressed

por ti 0” pﬂe caF} Hﬁcﬁ@&{m;ﬁ& t ‘?nl{ E@H[c%'e@gl | SRPER &Ei:‘r%l sean be

real i zed pressing ottom wa urface can be

precisel control 0038 Thi s invenfion al so OVIde t hat the

el ect r odi98itiged farplaéﬁg}:é‘[@‘ é‘%“q“@%g%‘“ie%a 135 Hsin éi?f ﬂ?é Ci“ba% EQP%ed to

perpendi cular to an axis of the ink supply port. [00039] According thereto,
si nce t Hbe elirmnumqmj%blare arranged on the projecting portion in the

wi dt hwi se direction in which the position of the projecting portion is

restrictiegosel he elmgtiiR@Esn &i8d phRides tHaeRFasifOsHih®Rethe Wppdt suERREsfithd O t he
contacts of the recording apparatus side. [00040] Additionally, the

ret ai ni rtion
engagean s pateh debfhe BB  holule R in BRI SRARPRARRL 007 10T |
confi gurtﬁg to exert an elastic force for urging the ink container toward the

projecti ftion side. [00041] Thereby, the el ectrode group on the

projecting portion can be urged toward and securely contacted with the
r ecor di §0@%Tpar at Wscording 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 1s mounted on the recording apparatus.
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[ 00042] In another aspect of this invention, an elastic sealing nenber is
housed in the ink supply port. The elastic sealing nenber engages the ink
supply nmenber of the recording apparatus when the ink cartridge is nounted
on the recording apparatus. -8 [00043] Thereby, the force applied to the ink
cartridge is relieved by the elastic sealing nenber, thereby preventing a
| ocal force fromacting on the ink supply nenber of the recording
apparatus, so that damage of the ink supply nmenber can be avoi ded. [00044]
Addi t i on#PP43] t he Blesehydthsiforse wpplied dahehaly eartitdgr ésrstieved dy dhe elastiscess and a
protrusion for pinching the ink cartridge. [00045] According thereto, even
i f sever @hlingker@bert thecbd e prevediy alavdl fgcafromracing omtidtikk s\pd deapasgd cl ose
to each other, a desired ink cartridge can be renoved an repl aced using

t he ret ajpi i i : t L : 0046] In
anot her aea}fg ;5%%{ T af@{?slc’i F‘\(\S/gﬁtt P%ﬁ%%tﬂghegg% %ﬁ%lgﬁaﬁsﬁaﬁw%? gv%lf%oggat ed in the
cartridge insertion direction. [00047] According thereto, since the
projecting portion and the pressed portion can be disposed on the surface
of the side wall elongated in the cartridge insertion direction, the
surface B004He si déddipnallyathe basond sie weld carf haveiablerstyone Blip réness andve sur f ace
on which the projecting portion is disposed is elongated vertically, the

wi dt h of plohgsiedfdriph@Bingttheinkicattfidgef the carriage in the carriage noving
direction) for nmounting a plurality of cartridges adjacent to each other

can be B4 mal | 'AE&Q&ﬂglheH??,a&/gﬁ n‘%éve?ﬁptﬁg%armdgés}]ieéchi Havfn G Iﬁﬂg\J he

el ectrodes and the menory unit’ are disposed on-a circuit~board nounted on a
02 Shyh e Bk B PO 1T SHAY S5 ot RERSHESHTS PO 20 L5
an exposed surface side of the circuit board. [00049] According thereto, the
el ect r odeplagethusiveg thp petaiping anestber andsthe pmghiog redges or protrusion.

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

cartridge insertion direction.

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

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

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

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

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

to each other can be made small.

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

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

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

formed on an exposed surface side of the circuit board.

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

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

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

the contact reliability can be enhanced. Moreover, a recess can be formed in the projecting
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projecting portion wi thout 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. Mreover, a recess can be fornmed in the projecting -9 portion to
house therein the nenory unit on the back surface of the circuit board. The
entire exposed surface side can be used as a region on which the el ectrodes
can be disposed. [00050] Preferably, each of the_ el ectrodes has a

verti calAotica t@rh@&%ﬁ'efae@'f@é!%mewerymt] onale Backi Syfaceelrtee sircuihkoagd ddwer odes can be
concentrically disposed at a region that is in the vicinity of the

proj ect iengrepaxposed suffore sidatcen bé hisedpoairegiomomyghichehd elkctomles cardgee and that is
high in positioning precision, and therefore the contact can be established
W th hi gigpokel i ability. [00052] Another aspect of this invention provides
that the glectrodes and the nenory unit are fornmed on a circuit board, and

the ele s ar i sposed, op.the circuyit boar t an offset position

cl oser ﬁhé(ﬁﬁi bot ?6%:3%1 ea%??ﬁ‘&éﬁecﬁ%ﬁg’ﬁf 32@3‘8?@ sﬁ%ngta % r%‘f/l%e,‘ t he el ectrodes
can be di sposed on a region of the ink cartridge where shifting is reduced
to the rMP¥iSHim podsicprdingshereingthgetastodestcan he cppfentricallipdiypqred at segdnt he i nk
supply needl e. [00054] In another aspect of this invention, the second

proj ect ithg ipdrthé aAbinity of the atettinwipbhion far lnegillypodiebning thebiyik ameridyetanden t he
outernost electrodes in a direction that is perpendicular to the cartridge
i nserti qRatQ figkid ;S'Hlit%ﬂﬁﬁgtp?b%isidé aPihRt ik tReconbRt saondiBligdRdWatH high [ 00055]

According thereto, when the second projecting portion is pressed by the
menber of .atoq&recordi ng apparatus, the electrodes is not subjected to a
rotati or{sll1 Fofce and is precisely positioned. [00056] In another aspect of

this invention, a height of the second projectin ortion
[00052] Anoth%r aspect of this invention |§3rovxldes tﬁ1at the FejzlectrOf?es and the

memory unit are formed on a circuit board, and the electrodes are disposed on the circuit
board at an offset position closer to the bottom wall surface.

[00053] According thereto, the electrodes can be disposed on a region of the ink
cartridge where shifting is reduced to the minimum possible by engagement of the ink
supply port with the ink supply needle.

[00054] In another aspect of this invention, the second projecting portion is located
within a region defined by and between the outermost electrodes in a direction that is

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

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

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

[00057] According thereto, a portion of the cartridge holder to be located in the
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fromthe second side wall is smaller than a height of the first projecting
portion fromthe second side wall. [00057] According thereto, a portion of
the cartridge holder to be located in the -10 vicinity of the second
projecting portion can be arranged close to the ink cartridge, thereby
preventing size increase of the cartridge holder. Further, the rigidity of
the second projecting portion can be readily increased to such a degree

that th d ti i b [ f th
moant | ng TaTaH (0] BOMEEH RIS BCE AR S ICH Ph AR O et

erroneous insertion preventive identification prece which is drsposed
bet ween preventing gze iperegseof thegapodgs lerideankiirthies thetsiddy opthgjseearidng porti on.
[ 00059] According thereto, the cartridge holding nounting |ever for pressing

the seqpgiectgQioasdnl dag beesadilpihcasedne sodced draaxher the sédond piajeingot her wi se
the structure of the nmounting lever will be conplicated in order to escape

t he 'de'btohd &E'b?%laghrﬁ&%hegﬁgsﬁ u%]ﬁunt % N fication piece can be used as

a guide, § case the i on piece also contributes to
|t|on|n of the e ectrodes farmed on the first ecting

effectrvg 583 lI E

portion.l (f 060] A)Q(EP ef AIRE Tyhis et BPYIHFS A TR ARSI B Y hP IS RS ¢ ruct ed
as a block, which is fixed to the ink container by a fixing nenber. [00061]
Accor di n@pnttlﬁeat@n@,!ecc mevichliedispascdbetwaen the fifd preiectong nonteorbanddge sdtooth i s smal
and can be easily handled in conmparison to the ink container. Further, since
t he contpaéje&ing peatiorbe comonly used regardl ess of kinds of liquid contarned
in the cont ainer, product fluctuation of the container can be reduced in

conpari § hih a ﬁlﬂg%%’@f &e%gﬂ L fiding oBndi @%rffﬁ ﬁlr%gﬁgjﬂ Hag on kinds

of Irqur 0062 ntr atron pi ece nd proj ecting

28;% ;?2&%&2‘9?33@?&&%}%’%8 Ibg?na e srmpﬁe m%trgrlzturek othvé'hrwggl the struch(l?éj oft t%et he

rmounting 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.

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

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

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

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

manufacture can be conducted while confirming the conformity between the identification
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[ 00063] According thereto, the identification piece and the projecting
portion can be fixed to the ink cartridge sinmultaneously by a single
assenbly operation. Further, the nanufacture can be conducted while
confirmng the conformty between the identification -11 piece and the
menory unit nounted on the circuit board of the projecting portion. [00064]
Anot her aspect of this invention provides a positioning systemthat is

di sposed on_a back surface of the block and the secaond side wall of the ink
cont ai Mese and thsonasery Al sraynieg onriks @it bopw ot RroEHNSHROE®8enbl ed i nto t he
ink container with high precision even by an autonmated assenbly devi ce.

[ 00064P006#] anot herotles pemect affthis herenthoregrbvides a pdsitiqniresyetdnpbattis on of t he
second projecting portion has a surface that extends perpendicular to a

surf aCtﬁgféBed’\éﬂ £H KRB ST9hd R6GSardTiRe §RbEdde 1APBOL ifCERIhe?y thereto, the
el ectrodes can be pressed in parallel to the electrode formng surface, the

I b St d Lsely. : not her . f thi
CrventCAS T ne ofabrats $EREE BrRacabe b b PR OHT R o1 1o e

cartridge insertion direction, [00069] As a further aspect of this

i nvent@hpregipian gyenduyran agfomaied asseneblpdevislons of the first projecting portion
can be provided with at |east one of a projection, a ridge and a groove.
The priépeémsi]li on( dp ansthelgaps) ofithd inentjo) ohegirsdsed portiengéige satdl cor r espondi ng
structure in the printing apparatus to help hold the ink cartridge nore

secur ehr¥iectifA0fn K GALALAGhINEEBHO perbbiRiRRF itd b Atk dnRhiB MleeCting portion
can be securely restricted, and therefore the el ectrodes can be positioned

precis 000Z1] I.n another aspect of this invention, the |ever receptacle
porti oeﬁé°¥r§d|£5n¥%z9ra3d' with the projecting portion on which the electrodes are

forme 072] According thereto, the | ever receptacle rtion and the
pr oj eiﬂptl[l]%?porl[ i Apording thgreto, the electrodes can be pressed m%ara?lel toptﬁe 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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can be forned as a unitary nenber, resulting in a sinple structure. Further,
the rotational notion of the nmounting |ever can be entirely converted into
the linear notion and therefore the el ectrodes can be positioned to a
predeterm ned portion precisely without being subjected to a rotational
force. -12 [00073] In another aspect of this invention, a distal end of the
identification piece is protruded outward beyond a surface on which the

el ectrodes are formed. [00074] According thereto, the el ectrode form ng
surface B9A7He pr dnasediar tpeetiod this meeittion; adistabendnfdeaidentificatimupiecaifier e t he
el ectrodes are forned on a circuit board, and the «circuit board further has
a sem coprdtiade@routwamrpeyeddamniace bhedehchngonentesaedornaddso be protected by
the identification piece. [00075] Preferably, a plurality of the

dent 11 @b34N Pl CARBr A HRIRY! HEEectrdBANARA: AREOL AN SBRERLDy hy Sel ecti ng

t he nunber, position or 1 i'’ke of t cati1on pleces dependi ng on
ki nds of. cartridges, plural kinds of cartridges can be .identified using a
i m ted SERERIqGRRRrn arsrse phaeRe Sleriaiet MO areP Tt ALl PO 204 €] of
recordi ng apparatus nmounting an ink cartridge including: an ink supply port
fornmed agrcait possditisher has & senicomlugios meingey elomen, theest camponants caedlinbang in part
an ink container; a projecting portion, forned on a | ower portion of one

wal | outprofectedby eippidstifgatial pisceadj acent to the bottomwal |, the projecting
portion having an upper surface and side portions that have specific and

redet er g 0Sp L Ladnkifa8ioh i the recordin
P r@bﬂgﬁ P Sﬁ%ﬁg&&gyh\ea*b&gruwi%fﬂélae,rn'uﬂ&&oh@ e’E@éJﬂE??’o\}?&d. ing

appar at us, ereint s located turther fromthe ink supply port
dor or moP0]Bver ARG HTe BoRErmap nouhd. beve bR ighioveraly from
the other wall to be spaced fromthe other wall, and having an engagi ng
porti on identdisatiqnpiesepdepentdmgpodindsoh canrles PhHaldgeds of cabrdees sembs ng part of
t he recordi ng apparatus; and

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 bottom wall, the projecting

portion having an upper surface and side portions that have specific and predetermined

positions when the cartridge is mounted on the recording apparatus, wherein the one wall is

located further from the ink supply port than another wall, out of the two walls, is located;

an elastically deformable lever formed on the other wall, the lever extending upwardly from

the other wall to be spaced from the other wall, and having an engaging portion at an

intermediate position, which engages a corresponding part of the recording apparatus; and

a plurality of electrodes formed on the projecting portion and which are electrically

connected to a memory unit disposed on the ink container. The ink jet recording apparatus

has: a flow path forming member communicating with a recording head and formed at the

opposite position to the ink supply port in the state where the ink cartridge is mounted; a

width direction regulating projecting portion for abutting the side portions of the projecting
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a plurality of electrodes formed on the projecting portion and which are
electrically connected to a nenory unit disposed on the ink container. The
ink jet recording apparatus has: a flow path form ng nmenber comuni cating
with a recording head and fornmed at the opposite position to the ink supply
port in the state where the ink cartridge is nounted; a wdth direction
regul ating projecting portion for abutting the side portions of the
projecting.-13 portion; and .a posjtion regulating elastic piﬁce for abutting
the uppeROTdekRAEa Pesitipthiegulgting easticmpcp frabpting throerrst syskes Bty t heret o,
both sides of the projecting portion are regulated by the wdth direction

r egul at i prgjeptirg tiomg portion, and the upper surface thereof is regulated by
the elastic piece. Therefore, the position of the electrode group can be

hel d at @oprgdet er AdBRAnPORletd, BBth sﬁcﬂ:@%?9']6:_ﬂréﬁeétli}}gspdlﬁ(Y@ﬂTeiréﬁhlat&ﬂ‘@}{;th%he i nk

cartridge is’loaded, the position regulating elastic piece can be pressed
by the | ower .paor.tion of. the.ink cartridge s projecti pbortio nd is

el asti ca‘f‘”;ﬁ@1 @gelpé?lﬁﬁe&'ﬁ&m p@j%ﬁﬂgg BYHP @ra,ngﬁ%ee P%ﬁ%fﬁcﬁg‘%ééj"?ti%re?g‘t“ﬁi?%cbért ri dge
is conpleted, the elastic piece returns to its original position and abuts
t he uppehe slagticaqueceot herefee, pheopastion g thsstactione s[vossnbe pdéat di ng thereto, the
ink cartridge can al so be nmounted by pressing the ink cartridge inward in a
di r ect i gnegmerainted|pokitionhe fl ow path form ng nmenber of the recording
apparatus. Thus, an undesirably high level of force will not be applied to

the flowopetd) fOrmAReidVEMRREL WhEn 1RGN EktrRBOR! ¥adR@r the fp&lh@n WaMlatihe el astic
pi ece retreats in correspondence with the novenent of the cartridge w thout

e | 8GR BT TR S OFSSPE 8L 38l R o cc
SRR T EHAE TN, S M L R
completed, the elastic piece returns to its original position and abuts the upper surface of
the projecting portion.
[00080] According thereto, the ink cartridge can also be mounted by pressing the ink
cartridge inward in a direction parallel to the flow path forming member of the recording
apparatus, Thus, an undesirably high level of force will not be applied to the flow path
forming member or the ink supply port. This way, the elastic piece retreats in
correspondence with the movement of the cartridge without hindering the mounting
operation of the cartridge. Also, at the time mounting is completed, the cartridge is held at
the position where contact with the electrode group can be securely maintained.
[00081] In this invention, a projecting portion is formed at the position of the width
direction regulating projecting portion corresponding to a rotation assisting recessed
portion formed in the ink cartridge.
[00082] According thereto, when the cartridge is removed, the rotation can be
guided into a predetermined locus by the projecting portion, and the external force applied

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

[00083] The recording apparatus according to the present invention can be
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direction regulating projecting portion corresponding to a rotation
assisting recessed portion formed in the ink cartridge. [00082] According
thereto, when the cartridge is renoved, the rotation can be guided into a
predeterm ned | ocus by the projecting portion, and the external force
applied to the flow path form ng nenber can be kept as |ow as is possible.

[ 00083] The recordi ng apparatus according to the present invention can be
-14 configured to satisfy the equation: L ? Htan0O + AL, where L is the

di st anceorfigoredttheatistipthe equationalc e dFtanhe Prigjwdets Ing thodisianee fromaheent er  of
the ink supply port, wherein the upper surface of the projecting portion
serves tatli e i L i nt he
recor di ﬁ%)egﬁ%%rcgtogg{} pggjlg‘tétﬁ{& p\rggt?(%{ '%025 nceg{r%g Pf‘e:t%fE IieI{unslqlgglal p\?\hﬁ e r%?(r‘%}eﬁeﬁﬂ%{gﬁ@gr tridge

IS rermvl‘%d frtthhe_ recording apparatus, His an entering |ength of the flow
pat h f ofuifaRg of thePHRIBCIRR PORION S§TVAS B TARtSHAENET WhFREEANEaTRINRERbI e range of
the elastic sealing nmaterial [00084] According thereto, the ink cartridge
can be resroveéftomythe odcatdimgappamtisnR is catationdggle wequved twhap pieyihn garexdgessi ve
force to the flow path form ng nenber. [00085] The present invention also
provi deg ranbRAGTSHh B r@&ﬂé{ngta?ﬁarat%‘,'}@ﬂ InQGRIME [cABth dfftke A& hihdBAmihgCl udi ng:

an ink container having first, second and third wall surfaces, the second
and third | | ,sur.faces being.adjacent ,to.the fir |l surface and
oppost niemHgAndo e R s B AR AT b Bt b n SRie BRI sur f ace:
a retaining nenber disposed on the second wall surface, the retaining
menber [@0B4lg an Angadiegehtretpotht inkncaetkidsd candlelrymoenidagesting thwiihk a part of a
recordi ng apparatus; a |lever-pressed portion disposed on the third wall

sur f acecarftfige WHhe Dt SN iRERERRE TG cBYo e TR JatilERmiR! Hémige:mOUNt i ng | ever of
the recording apparat'us; a projecting portion, which is disposed closer to

he recordrt 3 proj ecting | posex |
havi ng. LOHRPLY, U7 Bhepiehal PR B B0 el Prrb B RN 8 O 2 ST

and a plurality .of el ectrodes disposed_on the .
pmﬂ cartnége mclugmg: an ink contgmexﬂlavmg first, second and third wall surfaces, the

second and third wall surfaces being adjacent to the first wall surface and opposing each
other; an ink supply port disposed on the first wall surface; a retaining member disposed on
the second wall surface, the retaining member having an engagement portion elastically
engageable with a part of a recording apparatus; a lever-pressed portion disposed on the
third wall surface, and which can be pressed by a cartridge holding mounting lever of the
recording apparatus; a projecting portion, which is disposed closer to the ink supply port
than the lever-pressed portion, the projecting portion having side portions that are to be
restricted by the recording apparatus; and a plurality of electrodes disposed on the
projecting portion, and electrically connected to a memory unit disposed on the ink
container. The ink jet recording apparatus has a flow path forming member communicating
with a recording head, and formed at a position which opposes the ink supply port of the
ink cartridge which is received the recording apparatus; and the mounting lever has a
rotation fulcrum on a side of the lever-pressed portion, wherein when the engagement

portion of the retaining member is properly engaged with the part of the recording
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projecting portion, and electrically connected to a nenory unit di sposed on
the ink container. The ink jet recording apparatus has a flow path form ng
menber conmmunicating wth a recording head, and formed at a position which
opposes the ink supply port of the ink cartridge which is received the
recordi ng apparatus; and the nounting |ever has a rotation fulcrumon a
side of the lever-pressed portion, wherein when the engagenent portion of
the retaining nmenber i.s properly engaged with the part of the recording -15
appar at (Ppaeie the inounkiee 'Ieé‘?féPtaF%taQ?‘gé apbationdhleryip g prgsses tecr um and presses
the lever-pressed portion to a |ever-pressed portion's predeterm ned

posi t i orewengréssedr mradomisch ever-messediparting's pedeteirsingd pasetomramd necktaomesi ini on.

[ 00086] According to this arrangenent, the surface opposite to the surface

fixed by mbhRing 3t pRdetBRARES pssRdnbe securely retained by the nounting
| ever. Further, since the |ever-pressed portion is pressed by a rotation

ful crumsj of t nting leye t Lt t | gver, sed
portion [lﬁer)lé%ﬁe ml%%cgﬁ%n%éoﬁglétafr ?1‘5%“5:}%&%%3 i%(le)q%%e %OF{E) ﬁ@%tostﬁglsﬁu?ac (gl;x?:&ég en the
nmounting. | ever is retained. [00087], Additionally, when the ink cartridge is
not nourifeEetpnia semper candepeiiely mgfainpdbptheimountiby lexere Buthesniitesvitig to t he
nmounting | ever's predeterm ned position. [00088] In this fashion, errors in
nount i ndetelngréssdd mation isguessaby Dotgioavelotuedside bhthe apsntimnleeer, {0089] The
present disclosure relates to the subject nmatter contained in Japanese

pat ent itiof AF HRNeNeDresdi B8 BdRe MblihtBd dRcNAVRNDEMeRbwiti?ANAAl 2003- 76890
(filed ggg;g March 20, %eoss), 2003- 76891 (?% ed on March 20 2003),

2003- 12%8&% v&l{eh\l}\lﬁedmﬁﬁ'nthﬁxev%r i rgﬁgl&%b and 2003-204804 (filed on July 31,
i .

2003), eac i Chi's®expressly 1Tncorporated herein by reference inits
i . EF Rl PT THE, DRAW N .
entiret y[OO(%ﬁ] D%\Séalqnonallﬂvhg; thel_lnk cam\xl(\:{gecl;s?not mounted properly, the mounting

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

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

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

herein by reference in its entirety.

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

of the front and rear of a circuit board having electrodes and which can be mounted on a
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[00090] Figs. | A and 1B are perspective views, each show ng different
portions of a first enbodinment of an ink cartridge in accordance wth the
present invention; [00091] Fig. 2 is a cross-sectional view showi ng an
enbodi ment of an ink supply port fromthe ink cartridge depicted in Figs.
| A and I B; [00092] Figs. 3A and 3B are perspective views show ng,
respectively, the structure of the front and rear of a circuit board having
el ectrodes and which can be nmounted on a -16 projecting portion of the ink
cart ri dyeedmgiportezh ¢fithdFing sartiidgeategicteti3n Fagsd! Ay 1BGnidSig 3Gshemat i ¢ vi ew
showi ng the | ocations of contacts which are to be contacted with the
el ect r qdiesnatic 9RIPHow Othe thchSord dPLHHRES Whith a¥d RVbeStdaMcRd vdifh #abodi ment of a
carriage of a recording apparatus suitable for receiving the ink cartridge
shown iepe %rhgze preceding Figures; [00094] Fig. 5 is a side elevational view
show ng 5"8%%te in which the ink cartridge is nounted on the carri age;
[ 00095] Fig. 6A is a top plan view show ng the state in which the ink
cartri de‘&o-‘)gi Fi g8 41ina pfapechve wewghinveg assmbpdimeat of mepstiagerpf ari g. 6B is an
enl arged view showing the proximty of a projecting portion defining a
ci r cui tredaoding appaxatngsistable deapcdand 8E]inlEcatridgdsheviminpkes preeding/Biguiesw showi ng
an enbodi nent of a built-in portion for a contact form ng nenber and a
el asti qogigage Unighg 5394 sk QlevaABnhiS/ién sﬁ‘dlbiﬁ%%ﬂte RSFHRAIAGE ieca¥iigye howi ng a
upper end portion of a rib fromFig. 7A; [00097] Figs. 8A and 8B are
perspective vie showi ng enbodi nents of the contact form ng nenber and the
el asti cfn%ngegeomﬁﬁ?f:fmf‘%especti vely; [00098] Fig. 9 is a side elevational view
showing a state in which the ink cartridge is aligned with a predeterm ned
posi t i 3H0Q§f5]t he &4% KAdigé tof Panysy shpying)ife sigte4n gvih&g tht By £RTHA%A Of/i ew showi ng
a state in which an ink cartridge is

Figs. 1A and 1B is mounted on the carriage, and Fig. 6B is an enlarged view showing the

proximity of a projecting portion defining a circuit board fixing surface;

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

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

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

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

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

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

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

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

accordance with one embodiment of this invention;
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pushed in by its projecting portion until an elastic piece is deforned,
[000100] Fig. I I is a side elevational view show ng a procedure for
renoving the ink cartridge; [000101] Fig. 12 is a schenmatic view showi ng a
| ocus of rotation during renmoval of the ink cartridge; [000102] Fig. 13 is
a perspective view show ng a nodification of the ink cartridge in

accordance with one enbodi nent of this invention; -17 [000103] Figs. 14A-14H
are perspective views showing an ink cartridge in accordance with a second
enbodi m¥10163] t hi EigsniMeni 4ldare feopeaidL]vidwsghowbigia iak patrgdgedt i ve vi ew showi ng
the exterior of an enbodi ment of a carriage of a recordi ng apparatus, which

i S suit aldopddn®é witha8kMInd @rmibb@inieRkofGhistifvetigién, of the second embodi ment;
[000105] Fig. 16 is a top plan view, showing the ink cartridge of the second

erbodt et TR g0 IS FAELARAR LI B RUDKHD00H G &@h&ﬂ drgmoved:

[ 000106 evationa CArtri dge of the
second enbodl ment m)unt ed on the carrlbzqge and fi Xﬁ 3 g t he
mount i n§ariageet a repordmeapparus, whigh is suisabls 19e recpivipgipe ik Icattiidgs eHd®i ng the i nk

cartridge of the second enbodiment placed into the carriage with the ink
suppl y paohd alnbbdiment; t he i nk supply needle; [000108] Fig. 19 is a side
el evati onal view showing the ink cartridge of the second enbodi nent pushed

into a pepiibsPn aF;%N‘T'G & tBP%la‘n%v@%ﬁ&Mn gﬁ‘elhﬁ chifidpletfthdiecdnd ever, and the
i nk cartrldge is rel eased romt e rmun ing |lever; [000109] Fi g. 20 is a

§;g§n§|§X§§%ln@L n%a%%@l mgnw LVHﬁgk%Frgmn &?gbgldgg d?ge;g:ged
from [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 the
ink cartridge is released from the mounting lever;
[000109] Fig. 20 is a side elevational view showing a state in which the ink cartridge
of the second embodiment engages the ink supply needle and the lever is disengaged from
the carriage;
[000110] Figs. 21A and 21B are perspective views showing modifications of the
second embodiment;
000111} Figs. 22A and 22B are perspective views showing a color ink cartridge in
accordance with a third embodiment of this invention;
[000112] Figs. 23A, 23B and 23C are side elevational views and a bottom plan view
of the color ink cartridge of the third embodiment;

[000113] Figs. 24A and 24B are perspective views showing a black ink cartridge in
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the carriage; [000110] Figs. 21A and 21B are perspective views show ng
nodi fi cations of the second enbodinent; [0001 11] Figs. 22A and 22B are
perspective views showing a color ink cartridge in accordance with a third
enbodi ment of this invention; [000112] Figs. 23A, 23B and 23C are side

el evational views and a bottomplan view of the color ink cartridge of the
third embodi ment; [000113] Figs. 24A and 24B are perspective views show ng a
bl ack ink cartridge -18 accordance with the third enbodi nent of this

i nvent i @,qeorpg@gm&l]thq:ﬂgrgi emppAimeptef thisdVEBEEr e si de el evational views and a
bottom plan view of the black ink cartridge of the third enbodi nent;

[ 000115][06b1dd] 26Aigs2B84, 25BCaralrts C26Pside elewationpl ydveswndfarboittom sladeieand rear

el evational views, respectively, of an enbodi nent of a block to be nounted

onto theyrenl 9k clélglk‘ga?ﬁ?cfgero'fgﬁ%w G&ﬁq?dt” Figs. 22 and 23; [000116] Figs.

27A, 27B, 27 re a top ront, side and rear el evational

anot her 1GES) gk cg%%?i%%mEg{;am.i”??ﬁ'ggeei‘{%%aﬂ?rpnﬁ:ﬁ@s S0 S SGUBINSEC and

28D are a top pl an front, side and rear elevational views, respectively,
showi ng vigwserdspetitineljit of i embbiliowkt ofn Wecknohetreaiintas ante the asiotdkk i nk  cartri dge
of the third enbodi nent; and [000118] Figs. 29A and 29B are perspective

Vi ews smmim@miﬁm@dﬁigmm a@f23 fixing systemformed in each of the color
ink cartridge and the black ink cartridge to fix the block thereon.

DESCRI P-lfb(%\f la: THE‘L&REFEFQ@2%HPQ%W§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, 28B, 28C and 28D are a top plan, front, side and rear elevational
views, respectively, showing an embodiment of a block to be mounted onto the black ink
cartridge of the third embodiment; and

1000118] Figs. 29A and 29B are perspective views showing an embodiment of a fixing
system formed in each of the color ink cartridge and the black ink cartridge to fix the block

thereon.

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

forming member of a recording head, for supplying ink to the recording head. In addition,
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[ 000119] Now, the details of the invention wll be described bel ow based on
illustrated enbodi nents, [000120] Figs. 1A and 1B each show an enbodi nent of
an ink cartridge according to this invention. In this enbodinment, an ink
cartridge | 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
wal ) 3 of the container body 2a and that engages an ink supply needl e,

whi ch i shpiaksupily port Hoswliprasad atfopatitieg offsetieam Bre cgntrd ddang ioh therfeeBdss or
supplying ink to the recording head. In addition, -19 the ink supply port 4
i s di spaswardaineaidposithd longiafdismetirdctiom (I d@nahatidabf phvaheuréice {'helecadllt’y | dge
toward one side, in the longitudinal direction, (i.e. on the side of a wall
surface g, o) jo b ; ] itph Ng nenber) .
The inkfé%%?ﬁﬁgg%kkmg%g%aﬁggg%ﬂ%%ﬂng§%§¥§2éﬂF§g%¥ag%#?iE@%§§§%Q8gupply port
4 is configured tq.define an,ink flow path passing .through, the.bottom wall
3 and t GUEREARD VAL TS SHRIY PHEAE ©rgied R TR e GBI SRTBRSIE ( he | nk
flow path between the ink supply needle and an ink chanber of the ink

cart ri dgbroagh therpotthinsvallibanil toemngagedhpmkisupifly neeslls fok fluidmemynypipationvies
protruded outward fromthe wall surface 3 of the contai ner body 2a as

i |1 ustr ahesk flowt patihBetivekn e M supply et Sl 4h ink) chambidhef therigsenridgavention is
not limted to this design. [000121] As shown in Fig. 2, the ink cartridge 1

| ncl “deﬁp@hjé’ %N@dixlag&}’a g?r?/g{‘@gg@k}’suilﬁgiﬂort% i?sgag%@y%eﬂ ozl%érggrro?nng\é@a‘ﬁh exerts a

bi asing torce on the'v val ve are arranged
t the | i d side qf .t i nk 't 4. I | ast i I
A e B R o o

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

[ 000122]prefentinyaation erioé limged 0 this depigs.. | A and 1B, the lever 9 serving as the
el astically deformabl e retaining nmenber is formed on a wall surface 7 on the
si de cl deed12ip 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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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 wll
appreciate that this term nology also could be reversed). The lever 9
extends upwardly such that its lower end is |ocated at the wall surface 7,
and its upper portion is spaced apart fromthe wall surface 7. A guide

pr oj egétaiNBelpRY isifeelGniaSlotver éRicholton dfMke biB¥EWalPQITdcO8 s8fastdige Wal | surface 7.
[ 000123] Also, a projecting portion 12 having a surface 12a, e.g. a flat

surfa : [ oTme)! l: f the

Fecor et huidf et AnGld B ElRToh6iRl REGARE I ESRLRG BRVRERE LT ey
end portion of the other wal| surface 8 so as to be . narrower in width than
The widip y&*ﬁ-ﬁﬁéﬁplﬁ@@bﬁ%ﬁ?ﬁh? Sqrﬁe?ﬁ%ﬁw@%ﬁsapﬁ@ﬂ@&a&ﬁ BaNand 1id body
2b. As depicted in Fig. 5, the surface 12a of the projecting portion 12 acts

as anuppeppentacs wf f acsseadfpoatiqur iesksie dmpadimemnnio ba ptdsses! yrdnoadastre piece or be pressed
by an el astic piece or pressing nmenber 40 of the recordi ng appar at us.

Tur ni g&sﬁﬁgﬂﬁeh@eﬂogﬁmé reCor@g apParatds. ’Fd@ﬁiﬁ%%@& Raigd. QA 4@ iBayi ng a size
suitable for receiving a user's thunb is forned in the upper portion of the

wal | T E:Js?(lﬁ: gorgi(())rrl] ?85%\5;’1'55% Iletz SLQtfablglfngrtage?\qgé% %sger'fg%u %ifglgne%!ilﬁ &H i cal contact

wi th elas of "a recording rat'us (shown i g. 5) are

formed on a  surface 13 of the projectin ortion 12 paralle| to the wall
sur f alBPes Portipniaithe \@ﬂéﬁlﬂfﬂﬁ%&-té el &) oot Py r%i@gf%w% in two
staggered row (three electrodes in the upper row and four electrodes in the
| ower comedt vathodiastib aontactp#t Lphd recyrdofg apherawis éghtomode gl 4) aredotmed oromt al | y
arranged in each row It will be appreciated that this invention enconpasses

the us@fwb 13RY thePréiettingWoktadl B2 girak! foate wal Bhifgiersata tis erftdAiied] The
el ectrode di sposed at the center of the upper rowis |ocated on a pl ane

t hat it}g:f[e?er a?ésfl éltdt?ﬁ g&-ﬁa'a& ﬁﬂwoa%.ﬁ@e%fd rBQ?tHrgg(eléamleyinQ% hpf&r@&g ahd al so

per pendi cu

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

the circuit board 15, and is electrically connected to at least some of the electrodes 14.
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surface where the electrodes 14 are fornmed. O her el ectrodes are arranged
with reference to this centrally-disposed el ectrode. By this arrangenent of
the electrodes in this enbodinent, the positional offset of the el ectrodes
can be reduced even when the ink cartridge shifts about the ink supply port
during the nounting of the ink cartridge. [000125] As shown in Fig. 3A
these el ectrodes 14 are fornmed on the front surface of a circuit board 15
and are disposed by fixing the circuit board 15 to the surface 13 of the

pr oj ectd0Rg26or t i Bincelthe meamagy diit 1 dis,mamtedmovihe rear Firdace 3Btheacingsirbegrduni t 18
such as a readable-witable sem conductor nenory el enent, such as an

EEPROM; 5 & t@fsifiiion] fREH8IBRA (e FROUB) thehd priliRntiiifowekdiin tidwrfapk 1 ront ai ner,
is nounted on the rear surface of the circuit board 15, and is electrically

connec BFt%e %P%%pg %fﬁlﬁfonslgg@ u%ﬁi%ihg 91&[11%%6@? ?1;@8 {chp ec{tiﬁé p(['.:)pt%Qlll%Gt]O s%rg ce the

menory uni nount on rear sur I'Tcui't 'board 15 in
this fashion, a recess _13311,(see Fig. iLB) ﬂ%an, be prelimnarily formed in the
sur f acEBermemyy upidd thegsip ckhingyrangenens flse makes Ppssitts igutlnese the 6R¥8ss of the

projecting portion 12 to store the nenory unit 18 therein. This arrangenent
al so makése side pbthsichbat barrd 6f hy amsea phe venth the elestrofi@clel ainde difpotdde ci rcui t
board 15 as an area over which the el ectrodes 14 can be di sposed. Moreover,

the el 8fdre@ReShd de@iied 4 EQT AR W £EiFcGHIprinihid &Eﬁﬁ&o%@ﬁ)ﬂﬂ@' ogy, while
effectively utilizing the flatness of the circuit board 15, to thereby

Dr ovi el 80 NARAELne SREAC it bbhids [ORRLRTL I hategee now to
Fig. 17Aa’rotati'on assisting recessed portion I'S provided for
assisting in tag& removal of the ink cartridge fromthe carriage, as
di scusS¥FeCEEBNY The recessed portion 17 cooperates with a positioning
menber of the carriage, and is forned at the side of the portion where the
proj ec{@0M2plor t i Yhthireference opwdel FigThisa rasatzomi assistinguprssad pagtieret@sssed porti on
17 has an inclined surface 17a, the |lower portion of which is positioned on
t he wabtovidedffacCasiSig il €he @MmdvAllE thenple Earfidipt fiom BE ciftiagd) ok dpetsed nward toward

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 9 and is elastically deformable.

A claw portion, or projection, 19 serving as an engaging portion engageable with and

disengageable from a suitably-shaped engaging portion 38 of the carriage projects outward

above the fulcrum 9a. Another projection 20 is formed between the fulcrum 9a and the

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

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

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

apparatus suitable for receiving the aforesaid ink cartridge. A carriage 30 is configured as a
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the facing wall surface 7 side of the ink cartridge 1. [000128] The |ever 9
is provided on the wall surface 7 of the container body 2a with a fulcrum
or pivot point, 9a on the lower portion of the lever 9 and is elastically
deformable. A claw portion, or projection, 19 serving as an engagi ng
portion engageable with and disengageable froma suitably-shaped engagi ng
portion 38 of the carriage projects outward above the ful crum 9a. Anot her
projection 20 is forned between the fulcrum9a and the claw portion 19, so
as to prceitede Hoddeehad Isyesighotayith §ubeniidlg ol ¥ Qhageadyh thand pRirafrebRiky one
such projection is fornmed on each side of the | ever body. [000129] Figs. 4
and 5 s : j r f enhod| : - i appar at us
Ui t abi SREHHLS SRERE InRERaThLE ot T AR B o Bk BEDE o
configured. as a -22 cartridge holder and is. desjgned with substantially a
box shaperiaic thhearriagepi0us Earmeq Wi 2 rpgessedortiqnigledacei828e 4 B4 t ed t her ei n
from above. The side surface in the vicinity of the bottom portion of the
car ri agenadtber forfned b glavd-processing adssed b tecaniglappiratus en gagés and ghdtde

menber formed by pl ate-processing a frame of the recordi ng apparatus or the

l'i ke andeditabs the gt Rt 6fBe BRMhGSB Dahda glidé hafeank itRdalidl onahdfla gui de
surface 32 that slideés on the fla surface of a second gui de nenber (not

shown) . 0130] _As .sh in Fig. n ink cartridge storage portion of the
carri ageS[l eiogasﬁ%or dig(ul?gr%réednrbr%('?qtﬁgd%@‘(seen in Fig. 4), and ribs 34 for
separating one cartridge fromanother, each of the rjibs serving as both a
wi dt h di[P@@ﬁan r dharp iyFigetisdrinlaeritridee stormee PRrigofdhe ?ﬂjﬂa%ﬁe}{églér, so as to
store a plurality of ink cartridges. In this enbodi nent, the carriage

r ecei veatthioped bytiby 37 (skerciaFig. i4dicpad ribk B4 ffor sepalafing oivecastaudge Sloapaothnd, one
black ink cartridge which is wider than the other ink cartridges, but which

i s ot hereatisef taE ribersiages SdthRSvidthRmettidikegiilhthg MbBhbe ahla rbYIB afitihg ons of
the ribs 34 are of the same width, the central portion side of the upper

portion ImRAG &t sedfe & SlufRE BV bdriidR8s. TR QRODSHHEARE RMapd ON

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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34a for cooperating with the rotation assisting recessed portion 17 of the
cartridge 1 (this also can be seen in Fig. 7B). Since the rib 34 has such a
structure, the side surface in the |ower portion of the rib 34 abuts the
side surface of the positioning projecting portion 12 of the cartridge to
regul ate the wi dthw se position of the cartridge. Al so, when the tinme cones
to renbve 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 t heregmnafipdurality of §08 thepughdokes sedh pbwhicbward MainfA0 kB akcudsa®hown i n Fi g.

4, a flow path form ng nmenber 36 (in this enbodinent, a hollow needle

havi ng fyr@edtiealghl Laticabsuelek Rand b@iicaPéitidn @0 Hel HoUSH he€ME BOKG thal inlpor ti on
extending therefrom for engaging the ink supply port for supplying ink to a

recordi he - [ QVI u r.f - [ {s | ocated
in eac h&?lnqg S@ﬁ?lfegﬁ‘gg%ﬁl\sé%%g%ﬁgﬂ-hé@gFoeglgE%?O?%n%ﬁ%a‘r%a\ﬁ% Ehylg?&?i{cﬁf (r"lbugh- hol es,
each of which can maintain a neniscus, are forned through a conical surface
of the eionfballowaeadieon of the hol | ow needle 36, so that ink can be supplied
fromthese through-holes to the recording head via the cylindrical portion
of the HODIIRY needl ehowrOOEFIR 2] thAsarsiageBO has Fwall sibface bppasite thedgeer3bfhas a
wal | surface opposite the lever 9 of the ink cartridge 1 that is forned

with a ﬂ\'&‘?ﬂé’&lﬁi@lg@@&hﬁ%%é&gw&lﬁ‘@ ngo% @‘7%%}5@&10 %Cbréﬁle@tﬂ)n AN afh Q391 Ng
portion 38 (a recessed portion in-this enbodinment) for engaging the claw

portion_1 ing menber, is

. Th .00 37, . .which. can be thouaht of as a.r N
Do meq o g2l R pERERR (R FeeciPL BERERTh B AN e oy BlasingfhELRLN Y METDe
toward the cartridge side. ?J i

.buring ink cartridge. loading.into the carriage
30, theP?enilRebhestippyct, which<cappehouaht ofjas A retpinweipgembeais foragd v4S 1 ol | ows.

At the initial stage of loading the ink cartridge, the projection 20 at
each si areinggsdrsedhae 3Fenthaupmer phiteniaf sthichesidensrtbwer! 187 aartrydgei sideue of t he
inclined surface's wi de nmouth, regardless how far open the lever 9 is. Also,
once t hputinKinkahftfilgdB8ading into the carriage 30, the inclined surface 37a cooperates with

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

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

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

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

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

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

the lever is twisted.

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

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

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

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

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

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

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

benefits in guiding the ink cartridge can be obtained if the groove 37 is formed in the ink
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has been nounted, the inclined surface 37a forces the lever 9 to pivot open
toward the wall surface side of the carriage i.e. toward the outside.
Particularly when the projection 20 is formed on each side, the | ever can
be securely guided to a preferred position, even when the lever is tw sted.
[ 000133] Also, a second groove 39 is forned bel ow the groove 37. This second
groove 39, which can be thought of as a retaining nenber, engages the guide
projecting,, portion 10 of the ink gartridge just before the end of | oading,
and pre%&t@e@ﬂ%them@ﬁ@%rﬁoe}g@10r1ﬁ AP Tiedgk P3RS SIRTABHRETERN.di r ect i on as
mounting concludes. In addition, in this enbodinent, the guide projecting
port i onalfi®ugnthet sharagy cpeaty3T tiariek parovdgdachyde refused.nk cartridge and in the
ink cartridge storage portion, respectively, in order to increase the

vol ume pfooidg | NKAG idvid i IR, 3S ed?H ChrtAdzeR@sasdieBionloh 16 bppdiRe aRPIceGFat ed t hat
the sane benefits in guiding the ink cartridge can be obtained if the

<7 or nih ciieeRaOFvieBed ¥ nBEs At b alePF af it ErC bl SO B e

capacity of the ink cartridge my be reduced. [000134] As shown in Fig. 5,
each caf# PEsnNSMeNkRIean epeotndgtyatohevhinhsentes & siptatipndulgrumtand adawei age 30 i s
formed with a positioning elastic piece 40, which also can be thought of as
a pr essemiddvesfiverich dbutsthpfat serfacedCa obthenhlk cdrtrilze'y @sojesing poaiat i20Theul crum
and a lower end 40b of which abuts the flat surface 12a of the ink

cartri degstR dhfkest (’tvngcmayt in@Ndd Rural BRctriBdl @8htabts CRPLREdic Al c(dﬂﬂi'cﬁh% may
i nclude plural electrical ‘contacts) for electrically contacting he

el ectroges,; 14 r n, th roj ecting. t.j on ' I8 ow this
ol asti o s ob g MBgaB e BrOLTEE PSR R EPad o bR AR RS MBS e b e
for the ink cartridge to be nounted to the carriage 30 with only a small
amount 89 rotation, as shown in Figs. 5 9 and 10, since this wll limt

the forces being applied to any one portion of the ink cartridge and
[000135] It should be understood that it is preferable for the ink cartridge to be

mounted to the carriage 30 with only a small amount of rotation, as shown in Figs. 5, 9 and
10, since this will limit the forces being applied to any one portion of the ink cartridge and
recording apparatus.

[000136] Fig. 7A shows an embodiment of the structure in the region of the carriage
30 having the elastic piece 40 and elastic contacts 41. As shown in the enlarged view of Fig.
7B, the region opposite the ink cartridge ! is formed with an open-topped opening or slot
34c that 1s defined between the adjacent ribs 34, and each rib has a groove 34b on both of
its sides. A contact forming member 42 has an elastically deformable claw (projection) 41a
on each side as shown in Fig. 8A. The contact forming member 42 includes a substrate 41b
mounting the elastic contacts 41 and the contact forming member is inserted into the lower
side of each slot 34c. A plurality of elastic pieces 40, as shown in Fig. 8B, are respectively
mounted on the upper slots of the openings 34c. In this embodiment, an elastic piece unit
50 formed with four elastic pieces 40 is mounted thereon. In the elastic piece unit 50, a
projecting portion 51 for engaging the groove 34b is formed on each side of each elastic

piece 40, and a claw (projection) 52 limits the vertical movement of the elastic piece 40.
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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 enlarged view of Fig. 7B, the region opposite
the ink cartridge 1 is forned with an open-topped opening or slot 34c that
is defined between the adjacent ribs 34, and each rib has a groove 34b on
both of its sides. A contact form ng nenber 42 has an elastically

def ornmabl e cl aw (projection) 4l1a on each side as shown in Fig. 8A. The
cont act Singe tiesme! mtiripeces4D aradispoked taresplasivelptevet thecontastifitrinmg t he el astic
contacts 41 and the contact formng nenber is inserted into the | ower side

of eachnﬁlr@érSQQCeacﬁe@ktw;ﬁédetm o 1k AFhichoPbesitfclfl tRTofAOMBmiAgF 9. 813,
are respectively nmounted on the upper slots of the openlngs 34c. In this

rount ea EEraGn I R Fifios i 2 YBAPE dalld ritle BRI, 0r £ om 51 for

engaglnﬁgwpe groove 34b is formed on each side of each el astic piece 40,

and a ¢ Proj eﬁtfhtﬁr@)nbgéﬂﬂeﬂhl"‘t}@n{fl??énlvé'fﬂfldééll I #EBRe HL PASTHONEN? ast i ¢ pi ece
40. -25 Since these elastic pieces 40 are disposed to respectively cover

t he conpsdetefmined regionrne tizarasiag? 30 emchowh askig o, phegejedtng@petionadd abutkunct i on
of protecting the contact formng nenber 42. In addition, reference nuneral

53 depi meselz@uawesi@eupwm&l%é Y RAAAIONs puL&@%%an&m %n@rﬁmﬂi gent, when
the ink cartridge 1 is aligned in p05|t|on with a predeterm néd region of

ol ast 1 c s T 1BGRERRIR S na Haedtorilie B PleTibeRie Bl 48 0 s

orient atl on, as . shown in Fi 10, the el astic piece 40 is corrpressed by the
pr oj ect AHTMRY it dinestiamshowaehgr vy .FhltSh@edrﬁ?@&rﬁdaﬁléwwwtwrow B. Thus,
the ink cartridge 1 noves past the elastic piece 40 and conti nues downwar d.
[ 000138¢lastie fidviestOpnd cegiues dmvprafecti on 20 on each side of the |ever 9 of

the ink cartridge 1 contacts the inclined surface 37a form ng the w dening

porti onfoodl$8], t hm tlipiScess, the projection 20 on each side of the lever 9 of the ink
cartridge 1 contacts the inclined surface 37a forming the widening portion. Also, the guide
projecting portion 10 enters the groove 39. When the cartridge 1 is further advanced, both
sides of the positioning projecting portion 12 are guided by the ribs 34, and the ink supply
needle 36 enters the ink supply port 4 to raise the valve body 6 against the force of the
spring S.
[000139] It is preferable that the width of the projection(s) 20, taken together with the
width of the lever 9, be no greater than the distance in the widthwise direction between the
container body 2a and the lid body 2b. This way, since this positioning structure is no wider
than the ink cartridge itself, adjacent ink cartridges can be closely arranged, as the
projections of the adjacent ink cartridges will not interfere with one another.
[000140] The ink cartridge 1 is thus pushed into a predetermined position. Then, as
shown in Fig. 5, the lever 9 is rotated about a region which serves as a pivot point to a
predetermined outward position by the action of the inclined surface 37a of the carriage,
and the claw 19 is moved against the engaging portion 38 under a strong applied elastic

force, thus generating a perceptible "click", which can be heard and/or felt by the user.
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projecting portion 10 enters the groove 39. Wen the cartridge 1 is further
advanced, both sides of the positioning projecting portion 12 are gui ded by
the ribs 34, and the ink supply needle 36 enters the ink supply port 4 to
rai se the valve body 6 against the force of the spring 5. [000139] It is
preferable that the width of the projection(s) 20, taken together with the
width of the lever 9, be no greater than the distance in the w dthw se
direction between the container body 2a and the lid body 2b. This way,

si nce Tiréy EQ?ﬁ&etr CANABY, SdiErdfRHhEE the cAlidde heS bechRBdurbipeduitedGalthé | dge i tsel f,
adj acent ink cartridges can be closely arranged, as the projections of the
adj acent .1 nk cartridges will not interfere with one another. [000140] The

i nk cd?qqﬁﬁge 1 |s thus pushed into a predetermned position. Then, as
shown in FI? he lever 9 is rotated about a region which serves as a

pi vot B8Pt o a‘\s drpistrsh i Figsn by apdid Relever §os e P@h%;d mgsbercatiagheddp t he
inclined surface 37a of the carriage, and the claw 19 is noved agai nst the
engagi thg wati strifme 738 alfideg hingst. Towd! wppldestbodlbgshase skilled tethe thdimtgener ati ng a
perceptible "click"™, which can be heard and/or felt by the user. -26

Ther ebyis B8RS is %xﬁ%ﬂvﬁ)}’op&% g]@dﬁ%sﬁﬂﬁﬁotthhﬁtaﬁ@ﬁ tanH @9k ofies been securely
nmounted on the carri [0001 depicted in Figs. IA and I B, lever 9
is an at.e surf.ace 7. "living hinge".
oo SgBAG egteaaleo B RE S %ﬁ?ﬁuiaeﬂaﬁa%ﬁé SHIEBRatoR 1i's structure s
shown b way of exanple only, and not limtation, and that other attachnent
scheneld 91435 couhleo, BEMess eenduienidi thardastie picay 49 | 501 loRges subigert foghe [ 000142]
Al so, al nbst concurrently, the elastic piece 40 is no | onger subjected to

t he fioreahitiat bhadxbrahbethe pragecting poltenpr2ainddd thagfperéstarad iditand i s
therefore restored to its previous state by its own elasticity. Thus, the

| ower gadodPRaeby ithewhledStidis. Thes theABwatindstioblonehel diatic plets a6 gbykga in t he
upper portion of the projecting portion 12. At this time, the ink

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 contacts 41. Accordingly, the electrodes 14 can be
brought into electrical communication with the elastic contacts 41 without substantial
rubbing between the electrodes 14 and the elastic contacts 41. This eliminates not only
wear of and damage to the electrodes 14 and the elastic contacts 12, but also prevents

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

inappropriate contact.

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

of the ink cartridge can be precisely controlled, the electrodes 14 are properly positioned to
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cartridge |I is urged against the elastic contacts 41. Accordingly, the

el ectrodes 14 can be brought into electrical comrunication with the elastic
contacts 41 without substantial rubbing between the electrodes 14 and the
el astic contacts 41. This elimnates not only wear of and damage to the

el ectrodes 14 and the elastic contacts 12, but also prevents danmage of data
stored in an EEPROM (nenory device), which nay otherw se result from

i nappropriate contact. [000143] In this state, in the vertical direction,

t he neagstablisteelextric tretioh kitbaatir elakyie contast 41r egul at ed by the projecting portion
12 and the | ower end of the elastic piece 40, and the back side of the ink

cartri dgeofdd)s remgpliatieds s érﬂfﬂgé&h@m/_ thOmakted Nk RARGAGE RheRdiidoRRllB8. Al so,
in the horizontal direction (width direction), the | ocation of the near side

of the | ri.dge i ST I . S : roj-ecting portion
T2 and PHEe A ROASR R fot S P R b T VR S0 BOE TRNGE PR,
position of the back side of the ink cartridge is. regulated by the guide
gr oove t@gwg%mkﬁéﬁ@@ﬁecrénﬁﬁgriéétway B¢ Predgtergne Hisgeviiput Fo4fBEon  of the
ink cartridge can be precisely controlled, the electrodes 14 are properly
posi t i omgedattonalit7 est abl i sh el ectric contact with each elastic contact 41.
[ 000144] By virtue of this arrangenent, the nounted ink cartridge is held

di agona@omﬂw t hglsh QNRE ROt R1aGM fob® RERY o tideeRNd rf@ thORRN portion on
the back sidé. Therefore, the "nounted ink cartridge can be held securely at

q . A . . . it 0001 Al SO,
Si hoe.t FErOe EPERis gl Pl REHELDe; EPRERY B kit eRRE) 4 =
cartri dge toward .t he elﬂsti.c cont(ﬁg&t.s 41, the gqleect_ro es, 14 firmy press

agai nst SREEPARAMEIN theFipciteallycondHeiivg Biatoptiep Beeutih fbdddfiefftiifve
relationship therewith. In addition, since the elastic nenber 6a of the ink
suppl y gestic entigs 6anf thp énki sagplypaltl4hasian ogéramgsrealler inaiameter thak thedgulppl y needl e
36, owing to its elasticity, the elastic seal nenber 6a of the ink supply
port 4 supply needle 36, owing to its elasticity, the elastic seal member 6a of the ink supply port 4

is elastically deformed to some extent while maintaining an airtight relationship with the ink

supply needle 36 inserted therein, so as to relieve local contact with the ink supply needle

36, thus preventing damage which could otherwise be caused by the action of a local force

applied to the ink supply needle 36. In addition, it is preferable to use the elastic member 6a

having such an automatic alignment 'ability that a portion of the elastic member 6a, which is

elastically contacted with the ink supply needle 36, is movable relative to a portion of the

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

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

ink cartridges can be closely arranged, since these positioning projecting portions will not
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is elastically deformed to sone extent while maintaining an airtight
relationship with the ink supply needle 36 inserted therein, so as to
relieve |l ocal contact with the ink supply needle 36, thus preventing danage
whi ch coul d ot herwi se be caused by the action of a local force applied to
the ink supply needle 36. In addition, it is preferable to use the elastic
menber 6a having such an autonmatic alignnment ability that a portion of the
el astic nenber 6a, which is elastically contacted with the ink supply
needl e 3Berférs withvaielagothet.ati ve to a portion of the elastic menber 6a, which
is fixed to the cartridge. [000146] Al so, the projecting portion 12 is

fornmed \podi4a] Wi dThcidentgl et egrnt Ry BhédtionOfefdriiey £ Abdpewhibedy 2a. _
Therefore, even when each gap in the array direction between adjacent ink

cartri d%ﬁéce% er'ﬁE'U&i%%@%? 16 Hmh@‘dm@gﬁr’e%ﬁ ged: Ks sl o%yffﬂ NPl urality
of ink car rldges arestored in g su antalty contactin arrangement
agai nst .each other, the osition of the ink cartridges in the array

di recti dhpEal! Eféthééﬁﬂﬁl#l%éﬁrﬁcqugﬁqﬂﬁ%@?h 6 CHTHER 'S TeRipieated duanisRTiHg
projecting portion 12 is narrower than the ink cartridge itself, adjacent
ink cartridges can be closely arranged, since these positioning projecting
portions will not -28 interfere with one another. [000147] Incidentally,

the termb@uspy digeGbiopHer haff ehen tR ifk tdritRigeh 9NG BtembvedSfGReRSi ve | nk
cartridges nounted in the carriage are arranged. As shown in Fig. 6, this

ne LS iR SRR S g g R g0,

cartridge 1 is.to he renmoved fromthe carriage 30, the ink cartridge | is
hel d, fdFveExaRpbIMMEGn etPHlé?E'Bﬁé?Céfsﬁ?'PQ“PBrzéff‘"i’%gtB? et TReoieeaeBin 500 ¢ hunb
on the pinching recessed portion 2c, and the lever 9 is squeezed and

def or medlefumad s¢ as tacbenaread towarlrtte néne sideae. the dentpiner. mainbodyosidaiiner mai n body
side (it should be understood that other fingers also could be used). As
the | evahodldibe uetia@sibbd eat yihedBigerdwsh cdulibeodsant). AQ thk lpestgaigeRstidatiyn t he

engagi ng portion 38. The ink cartridge, having
deformed, the claw 19 disengages from the engaging portion 38. The ink cartridge, having
lost the support formerly provided by the engaging portion 38, moves slightly upward in
response to the biasing force exerted by the spring 5 in the ink supply port, and the claw 19
on the lever 9 is displaced to a position outside the region of the engaging portion 38.
[000149] The ink supply port 4 is disposed at a location offset toward the wall surface
7 where the lever 9 is disposed. Therefore, during cartridge removal, the ink supply port 4
can be disengaged from the flow path forming member, 1.e. ink supply needle 36 by turning
the cartridge about a large rotation radius L in the direction shown by arrow G direction
about an abutment point F of the ink cartridge with the lower end of the elastic piece 40, as
schematically shown in Fig. 12. This arrangement can reduce the adverse effects of any
bending force (torque) applied to the ink supply needle 36 in cooperation with a cushioning
function of the elastic seal member 6a that elastically contacts the cylindrical portion of the
ink supply needle 36.
[000150] When the ink cartridge is turned during the cartridge removal, the rib 34, in

particular, the inclined surface portion 34a, attempts to interfere with the side surface of the
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| ost the support fornerly provided by the engaging portion 38, noves
slightly upward in response to the biasing force exerted by the spring 5 in
the ink supply port, and the claw 19 on the lever 9 is displaced to a
position outside the region of the engaging portion 38. [000149] The ink
supply port 4 is disposed at a location offset toward the wall surface 7
where the lever 9 is disposed. Therefore, during cartridge renoval, the ink
supply port 4 can be disengaged fromthe flow path form ng nenber, i.e. ink
suppl y neeiher 186nbydy 2a of thginktdagndgs, bni tigpreatratof thelracegeedrppratn dhatr adi us L
in the direction shown by arrow G direction about an abutnent point F of

the i nkﬂﬁsﬂ,itsclsrﬁbﬁg@l Wotdthk MefQURe N @ 34 Reengblashd GsPhiREEndtih réSoval

e
schematically shown in Fig. 12. This arrangenent can reduce the adverse

effects a nding force (torque) applied to the ink supply needl e 36
in coopgfg?f@%mmﬁﬁﬁ&a cushioning function of the elastic seal nenber 6a

that elastically contacts the cylindrical portion of the ink supply needle
36. [ 0004%851 Mnen Theampwi of displaberpgat petween Hegedar pifhe inksupply meedydd r enoval |
the ri'lb 34, in particular, the inclined surface portion 34a, attenpts to

i nt er f engd Wielclnteher the thk sappll p6g 40dantbBexpreR8d 6pnd ai-nkr (AR )batyre2aisof t he
ink cartridge, but the presence of the recessed portion 17 at this portion

can avoid the interference of the rih.34 to enable the easy and.snooth
Cenoval et BefieeR afd i PPonb vaish bk oS BreoaReplatBAR e ber ween
the center of the ink supply needle 36 and the center of the ink supply
port 4 celatignecenigsy anslgbellomier and ofshe centiabpiinh@f thajhle pupply past 4tHeés diest ance

bet ween the abutnent point F which the elastic piece 40 contacts to restrict
a rot amaeimueniles of thadntiehirg leagrof elednko fuiphensedle B6akndakis sheGavdticnhe i nk
supply port 4, His the maxinmum value of the entering |l ength of the ink

Suppl Y RRAEFRuRed daith Briodaldidifk Birtike. angl e required during removal of
the ink cartridge. [000152] The rotation angle O is the rotation angle of

the ink cartridge required from ) ) . )
[000152] The rotation angle 0 is the rotation angle of the ink cartridge required from

the state in which the ink supply needle 36 is engaged with the ink supply port 4 to the state
in which the center point of the leading end of the ink supply needle 36 is positioned

outside the end face of the ink supply port 4.

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

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

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

degrees, the displacement amount AL between the center of the ink supply needle 36 and

the center of the ink supply port 4 can be calculated to be about 0.4mm.

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

installed in the ink supply port 4 can be deformed by a force that does not cause damage to
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the state in which the ink supply needle 36 is engaged with the ink supply
port 4 to the state in which the center point of the |eading end of the ink
supply needle 36 is positioned outside the end face of the ink supply port

4. [000153] The mexi num value for His defined as approximtely the |length
fromthe |ower 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 fromthe abutnment point F (shown as reference nuneral F in Fig.
12) andtht okizeppianatdless isalefited dsdtlt, and therrbtation odditsHecimtle eheskizige (to be
perpendi cular to the central axis C). [000154] Since the ink cartridge has
an ink FEIH:F@'*Y @gedl e (36) mounting length H of about 5mm the rotation

radi us abolt 28.8mm and the rotation angle 0 is about 10 degrees, the
di spl acenent anobunt A L between the center of the ink supply needle 36 and

t he cenfi08d15@f t herther, sinppthy rpation froain ap@iedad dwl distacent of be ledso® 0. 4nm

[ 000155] In other words, a deformation anmount by which the el astic seal
menber Kgich isARE Aithed fidh Fh@%réj%inggﬂﬁlo‘ﬁ PAikgohalAheliBk BT ERAn BY @ force

t hat does not cause damage to - the ink supply needle 36 is defined as A
L, and the r ta{lion radius L can be set as L Htan0O + A L. [000156]
Furt her ™™8V#t¥the rotation force is applied to the distal end of the |ever
9, which is the furthest fromthe projecting portion 12 diagonally, the ink
cartri d§80dh be Mpepsteby eigionyn tinpmanrsy)thapleasdes 14 53n pobrgBgdnion this
manner, the el ectrodes 14 can be brought into electrical comrunication with
t he el ad¢dticat comhmatisatibh witlt the elastsudontaatst4 labitaub bitsginbdtrubtens bétheerl ect r odes
14 and those elastic contacts 41. This elimnates not only wear of and

damage e efebifodts 281ahQ dR3e ddstRNYntabR 48| BBIL etmBRMRE A6t Sl Weadtftandl so damage to
data stored in an EEPROM (the menory device), which could otherw se be

caused @d¥na‘gg% R%ecti88EP % and the elastic contacts 12, but also damage to data stored in

an EEPROM (the memory device), which could otherwise be caused by improper contact.

[000158] In addition, a projecting portion that can easily conform to a user's thumb
may be provided in place of the pinching recessed portion 2c in order to provide the same
effect.

[000159] On the other hand, the opposite side of the ink cartridge 1 is constructed so
that the projecting portion 12 is restricted from moving by the lower end 40b of the elastic
piece 40. Thus, when the lever 9 side is lifted, as shown in Fig. 4, the cartridge is rotated in
the direction of arrow C, as shown in Fig. 11, about the upper surface of the projecting
portion 12, which serves as a rotation fulcrum, while at the same time being guided by the
rib 34 serving as the width direction regulating projecting portion. At this time, the rib 34
partitioning the cartridge storage region enters the rotation assisting recessed portion 17
formed in the side surface of the ink cartridge | so that the ink cartridge 1 is rotated to a
predetermined angle, i.e., the position where the flat surface 12a of the projecting portion

12 is disengaged from the lower end 40b of the elastic piece 40, Thus, at this stage, the ink
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[ 000158] In addition, a projecting portion that can easily conformto a
user's thunb rmay be provided in place of the pinching recessed portion 2c
in order to provide the same effect. [000159] On the other hand, the
opposite side of the ink cartridge | is constructed so that the projecting
portion 12 is restricted fromnoving by the | ower end 40b of the elastic

pi ece 40. Thus, when the lever 9 side is lifted, as shown in Fig. 4, the
cartridge is rotated in the direction of arrow C, as shown in Fig. 11
about tdreidgppdras siserfeaged fodm thvecapiiage 80 tndi gan poliftddablig@ly fdnireihogadr ves as a
rotation fulcrum while at the same tinme being guided by the rib 34 serving
as thefyindhdicglisgeio on regul ating projecting portion. At this tinme, therib
34 partitioning the cartridge storage region enters the rotation assisting

recess tion.17 ., formed in the sid urface of the ink cartridge | so
hat ¢ ROPR' car il 1 RYRREo g Statha oPHbREE Bler e alibgPany | €°° (e
position where the flat surface 12a of the projecting portion 12 is

di sengiyeationr Hlheusd thesastairasdodoPa offthispek eartisige ¢ diffesdn depththand at this

stage, the ink -31 cartridge 1 has disengaged fromthe carriage 30 and can
be i f theckfarelin spurgy cimcity fomuvhdt of tiecaforekudd mlrcartedge BAhe ftBBOLLR ks 9. 13
shows anot her enbodi nent of an ink cartridge according to this invention.

Al t hougfrntal eneaRIY oy N8 of BRANK gétrﬁlfgetlhﬁa%eit%sa%@'éoﬁh tidn asthbdeers in depth D
and therefore in Storage capacity fromthat of the aforesaid ink cartridge

, th h he Lid b f i Nk id '
nave ¢ Pl SRS B e bl Bkl Ry ekl 68 of ' Che

aforesaid ink cartridge 1. Taking this difference in ink cartridge wdth
i nto at¥Hifige widthdntgagruat.ithigPiplsetingopprion i % isrfgpmadpt atositipp oftsstdnthsf f set in
the direction of wdth to one side of a container body 2a'. The w dt hwi se
cent er dipdctivhef widtk td omdedegofauqpntaiher bodud« abiiewidilspesedtesof e t 0 be
positioned on a line C parallel to a central axis Cof an ink supply port
4' as blecttdir gb@y BSRIsGitdbikdigiséd skgao be pbigonddns 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 benefit of this invention is that the ink supply port 4 is located on

the lever 9 side at a position spaced apart from the projecting portion 12, which serves as a
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corresponding to a line obtained by projecting the central axis C

perpendi cularly onto the surface on which the electrodes 14 are forned).

[ 000161] Again, it will be appreciated that in the aforesaid enbodi nent, the
nounting operation is effective because it enploys |inear novenment of the
ink cartridge. When the projecting portion 12 is positioned first, and then
the ink cartridge is nmounted by rotating the lever 9 with the projecting
portion 12 serving as .a fulcrum the |ower end 40b of, the elastic piece 40
still atgiatiop fdcmmaveng tothis arapgcspent, tunpg spredgesppusbing peshremvahthien, with
this abutnment region serving as a rotation center, in the w dthw se

di rect i ank supply pread nmiveeas [grallebgdoatield tdthetans ofitldt ink dippéctdedie Jtedukat i ng
projecting portion 34, and the back side is regulated by the guide groove
39. By VirkfedfiniheloBRerBi QL MdENAbIe Pbre thﬁth\%lﬂ@%rfd't@'ﬂef%frmtdﬂ@eéiﬂa!ﬁlP( thartridge,
the el ectrodes 14 "establish a proper electrically conductive relationship

W th thel ﬁla%th op%a&ts 4 AWQtﬁFUEIﬂUb&%%ntial rubbi ng, [000162] A
further BERerTt TOP P hI A THNVEN T ORI SURAAP e ink supply port 4 is |ocated
on the lever 9 side at a position spaced apart fromthe projecting portion
12, whi dROGKBYes dlexs the spuctyenel wnnk creidamaceriing te 8 seqond eH‘JPP‘éEHbj’éhE nt,
during cartridge nounting and renoval the 1ink supply port 4 noves as

par al | el ofake pressit bivention, adiea eaxiisgeafiaptioé fornise sahphe/ink eedtidee3d,thd feesnd
preventing the generation of undesirable forces that would tend to deform

undesi r abhpsdidst wal BStikGissgal menber 6a di sposed in the ink supply port 4.
[ 000163] Next, the structures of an ink cartridge according to a second

e egoyf L NSupY SR8 NI B, PG RIARR UMM Bt
Figs. 14A and 14B .each show a second enbadi ment of ,an ink cartri.dge
accor di rRFeegmerp Shig H\Y@’i‘ﬂqnoﬁlhe *T‘Eé’aftﬂ B F?ﬁj@“ﬁtﬁ‘i 1 FMAYHS £ E"’c“é‘ﬂll?ﬁ n a
manner substantially simlar to the first enbodinent. That is, the ink
cartri dggmiaio ithecfirstcessbogliniéntt Thap 1st thienely cartridge 101 includes a flat container

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

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

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

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

recording head.

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

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

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

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

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

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

ink cartridges are arrayed.

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

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

of a wall surface (side wall) formed with a lever 109 serving as a retaining member). The
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including a contai ner body 102a and a |id body 102b (which al so could be
referred to as first and second sides), and an ink supply port 104 that is
provided on a wall surface (the bottomwall) 103 of the container body 102a
and that engages an ink supply needle, configuring a flow path form ng
menber of a recording head, for supplying ink to the recording head.

[ 000165] In nore detail, the ink cartridge 101 is dinensioned such that the
width WI in the direction perpendicular to the direction in which a

pl ural i ink @aftridgd t alsd §&sa wpaudideay@dwall)sThdiak lsopdepbdst 10hés aafipuiedge hei ght H
is slightly shorter than the wdth WI, and the thickness (depth) DI in

the dirggfilcon i@@gf}g'pgﬂh,%ﬁsgﬁ%r@%wg B 6AE 1D IOl dliSe LAkl daps 15 set

at about 1/5 o hei hi's di mensioning o e"ink cartfrdge 101 is

meant to e the entire.length .in.the arraying,direction as nmniml as
boss! bl Sestifeir dugegRnicgtion U g Bppime LB aPE g T ahS heBBe fal | n
addi tion, the ink supply port 104 is disposed at a position offset fromthe
central inH @ﬂ@b@fofﬁhﬁemgammdgyd@lt oWathis esrhedinané, a part ofithe inkrigbpludoral
direction, (i.e. on the side of a wall surface (side wall) formed with a

| ever 1004 seiryiridedasitdart €lom thevgallnarier 103 offkee conBdndrited¢ a024 4sdge 1 al so has
a top surface (top wall). The ink supply port 104 is configured to define

an i nk ﬁlheﬁv%tl@@;tﬁfagg@;.lﬂﬁlagprggwgﬁaoﬁdmg {8qhd g@ﬁg{gh{veﬂ% e n6k ﬁ@&g@%ﬂ@ the ink

supply needl e nuni cati-on Vi n ow pat tween the ink
supplyngeegle and an ink chanber of the ink cartridge 101. In this
enbodi m&fite™a part of the ink supply port 104 is protruded outward fromthe
wal | surface 103 of the container body 102a as_ illustrated, but the ink
suppl y peRQ162kcor disdigcussed with pefareaes Lojig eninithmfisssepladimenti thednk o t hi s
design. [000167] As discussed with reference to Fig. 2 in the first
enbodi meattriddenld® | immdtudes avalyve dody 4 @drmatig keptedosad bab eprilppflywiicinexenalal y 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 104. 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.

[000168] With continued reference to Figs. 14A and 14B, the lever 109 serving as the

elastically deformable retaining member is formed on a wall surface 107 on the side closer

to the ink supply port 104 of the two opposing wall surfaces 107, 108 that are substantially

orthogonal to the wall surface 103 having the ink supply port 104. The lever 109 is

provided on the wall surface 107 of the container body 2a so as to have a fulcrum, or pivot

point, 109a on the lower portion of the lever 109 and to be elastically deformable. A claw

portion, or projection, 119 serving as an engaging portion engageable with and

disengageable from a suitably-shaped engaging portion 136 of the carriage projects

outward above the fulcrum 109a. A pair of projections 120 is formed between the fulcrum

109a and the claw portion 119, so as to laterally project out from a lever body, and

preferably one such projection is formed on each side of the [ever body. A projecting

portion 110 having a guide function and which prevents widthwise shifting of the cartridge
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bi asing force on the val ve body. The val ve body 6 and spring 5 are arranged
at the leading end side of the ink supply port 104. An annul ar el astic seal
menber 6a for sealingly engaging the flow path form ng nenber (not shown)
is |loaded on the outer side, i.e. the leading end side, of the valve body
6. [000168] Wth continued reference to Figs. 14A and 14B, the |ever 109
serving as the elastically deformable retaining nenber is forned on a wall
surface 107 on the side closer to the ink supply port 104 of the two

0pposi NG5 Wethled SHEASHS pMion Pt uAi@ PYhslaNthk ey 1091 t hogonal to the
wal | surface 103 having the ink supply port 104. The lever 109 is provided

on the rface, 107 of .t he contai ner bod a as.to havye a fulcrum or
ivot - HOPRE L oodK Isver wEentiser it o Bee a0l Al B st e
elastically deformable. A claw portion, or projection, 119 serving as an
engagi ngopaed omthe othigayel shdacki 10R abmipcatimsshrya g sxmineng feyas of theirarapgs - shaped
engagi ng portion 136 of the carriage projects outward above the ful crum

109a. A (@abissed inpfetildelovdran d@ftedsshd leveraccdpaiclagntidiel pm?&tiugrporiiaﬁa and the
claw portion 119, so as to laterally project out froma |ever body, and

f b ' i i j h : body. A
preferabjy lﬁ@ﬁg?#@%e%%%. ﬁlg{/ ffaﬁg SLgﬁié‘,g fi’iﬁnﬂi R sﬁ@%ﬁfiﬁgg%% %&d floheyer body

projecting po ui de tfunction a prevents w dt hwi se
shifting,of the cartridge .-34_is fornmed on t | ower portion of the wall
Surf ace TRoTedl plivionend Bpn s6YR O[t%foerf@g9]13%6{1@\3@ﬂ%@@me@@gw&m%n, a
proj ecting [%ortic_)n 111 in this enbodinment, is forned on the other wall
sur f ace 1108The pmwjdctogpoibinn whe rseargngestiotirofgudedvam thef walhsirtage d 0&iglthe (di scussed
in detail below) can depress the |ever receptacle portion. A projecting

portion caltidghavi Rgbstestriatdsu iteboth sfdeby fraecosding aggardihis whed ndohafed Si de
surfaces 112a and 112b, is fornmed on a |lower end portion of the other wall

s e AR, 119) ek AL et BT SRR 1121

restrict i%gert%n (iii}esctigl? E)P the iinqcecsartl?i)égé 1}?1 0 {h%Crgcrocri.irrl] aﬁfj}ﬁl iy EtHg a%ed?refr:rt?ounnéte d
the ink supply port). A plurality of electrodes 114 for making electrical contact with an
elastic contact member 140 of the recording apparatus are formed on this surface 113 of
the projecting portion 112, In this embodiment, the electrodes 114 are formed in two
staggered row, an upper row and a lower row, such that a plurality of the electrodes 114
are horizontally arranged in each row along a line.
[000170] The flat side surfaces 112a, 112b of the first projecting portion 112 and the
receiving structure of the printing apparatus can be dimensioned so that there is a clearance
space between these structures, since this may help facilitate mounting of the ink cartridge
101 in the carriage of the recording apparatus. This clearance can be made of any suitable
size, as long as it is not so great that the ink cartridge 101 can shift in position to an extent
such that electrical contact between the electrodes on the ink cartridge and the contacts on
the printing apparatus is lost (that is, too large a clearance will lead to misalignment),
[000171] Optionally, as shown in FIGS, 14C-D, the flat side surfaces 1123, 112b df

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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t hereon. The surfaces 113, 112a and 112b of the projecting portion 112 are
parallel to the insertion direction of the ink cartridge into the recording
apparatus (the axial direction of the ink supply port). A plurality of

el ectrodes 114 for making electrical contact with an elastic contact nenber
140 of the recording apparatus are fornmed on this surface 113 of the
projecting portion 112. In this enbodi nent, the el ectrodes 114 are forned in
two staggered row, an upper row and a |ower row, such that a plurality of
the el ectondufetngdampk; eidsotiZaand zhl2lycaarhua'amg@@ecptwelefa&mtablowhap@lng a line.
[000170] The flat side surfaces 112a, 112b of the first projecting portion

112 and grbigction€ e €241 NGb bt thérorRfAstsRewR i FIGINg4e0D adash Uthedn be
di mrensioned so that there is a clearance space bet ween t hese structures,

Si nhce t r§ F&%eﬁf%efgolrlggl %(J)utlc%eehe %ﬁ\%hﬁ}ﬂm Jha{)@%n' %l%he(f%{ultz(hb &%Be 15831}' n the

carriag I'nNg appa earance can
suitable size, as long as. it |s not so ?ﬁgft that the ink cartrldge 101 can
9

shift i rPVBOXitestaneas. alfp eouidbe used Bhwen eAllefagye, é@ﬁ? at3a, dekedn t he

el ectrodes on the ink cartridge and the contacts on the printing apparatus
i s | ost Havdemised sibs bondgearidea'al Kbéextambeg slohd theie ogthy asrilepadtedymrat ) .
[ 000171] Optionally, as shown in FIGS. 14C-D, the flat side surfaces 112a,

112b of 14pLRjiRsdeirhg opﬁa%és% %é?rla%@&lalbiﬁ sl@iﬂéVAH?ch\é'r &mtaﬁlérct@s@eseatornypt ure
shaped i n a manner further facilitates accurate and secure nounting

O ob carind Bl as?8@@99%?&-,3‘@'3?{65&"@%3%@&'0'51 ng gk ARl s, 38 997,522 AN

formed theregn, As shown in FIGS. 14C- D, each of these projections 112a',
112b', cHaVE B Gie i SpHethe pERiedting §ﬁ!a1;9é 1126guldprdormediwitibieeessesdie, such as
oval or rectangular, also could be used. By way of further alternative,

si des 1liftapvei12Pa"C Ai2b"Havreed ai thesides bi2apt12bi dgebove] 2@ suitatii@ @¢cesschepedi ng
alone their length; as depicted in FIG 14E-F, those ribs or ridges can be

tri angul @kh hyheshigihericahdwaPémestasdildr adtud 6 @ssloge@ct i onal  shape, such as
hem spherical, oval or rectangular, also could be used. And, further, as
[000172] The carriage of the printer apparatus (not shown) may be constructed to
accommodate the projections, ridges or grooves formed on the projecting portion 112 of
the ink cartridge 101, as discussed above. For example, the projections 112a', 112b' and
ridges 112a", 112b" can be received in suitably-dimenstoned slots (not shown), and the
grooves 112a", 112b™ can engage with suitably dimensioned projections or ribs (not
shown). Alternatively, a distance between the side surfaces 112a and 112b of the lower
projecting portion 112 may be set slightly smaller than D2 so that a distance between apices
of the projections 112a’ and 112b' (the ridges 112a" and 112b") is set equal to D2,  Figs.
14D and 14F show the latter case in which a distance between apices of the projections
112a' and 112b' (the ridges 112a" and 112b") is set equal to D2,
[000173] Again, it will be appreciated that some clearance space may be provided
between the printing apparatus structure and the side portions 112a, 112b, projections
112a', 112b', ridges 112a", 112b", or grooves 112a", 112b" of the ink cartridge 101, as

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

cartridge and the contacts on the printing apparatus (too large a clearance will lead to
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shown in FIGS. 14GH, the projecting portion 112 could be forned with
recesses or grooves 112a"', 112b"' forned on the sides | 12a, | 12b. As
above, any suitable recess shape, such as hem spherical, oval or
rectangul ar, could be enployed. [000172] The carriage of the printer
apparatus (not shown) may be constructed to accommpdate the projections,
ridges or grooves forned on the projecting portion 112 of the ink cartridge
101, as discussed above. For exanple, the projections 112a', 1126' and

ri dges l1mizalignnkebPb” can be received in suitably-di mensioned slots (not
shown), and the grooves 112a"', 1126"' can engage with suitably di mensioned

projecti @us1 ™| ri DSinéd @k wafl REMAEE. 10804 R R in\RE Widthwidé GhiaRERs Ricoren the side
surfaces 112a and 112b of the lower projecting portion 112 may be set

or of oct | BReeriotes et s ¢ Rl RLEREE L NEEN AR S¥Pice Qb et 10 2

Figs. 14D and 14F show t he Iatter case in which a distance between apices
of the peispased vertsally peg leteralhygin plog cofumns apd arjis Whetesy therrlectroges § 14 ganset

equal to D2. [000173] Again, it will be appreciated that sone cl earance
space naye dﬁepqae@udmteldricd}lgtameasgidnhﬁapisiimtth'eNg:ixﬂt}ypﬁnlaetsmsfaﬁsrluaandalmtd t he side
portions 112a, 112b, projections 112a', 112b', ridges |12a", 1126", or

grooves Jdeldfig asa Ijié'}%bdnd - dﬁr&ﬁlohr%mﬁéﬁﬁté F&gi%n %@ghe 1ﬁ1§car{rf2@9 18% aﬁtlﬂttfat Fsl earance

al l ows for proper electrical contact be meen the el ectrodes on the ink
cartridge

i1 1 ootrerRely iR Giehioh Wbty AR B g Rhan e ofis T

narrow in the w dthw se thlckness dlrectlon t he electrodes 114, each
havi ng acQs3at p%%l‘@?‘}/“‘@l%@éf‘@dl 1§W&§éhet%35€ﬁ§ﬁfﬂté0td“‘i‘@ﬂﬁ Yd area, are disposed
vertically and laterally in plural colums and rows, whereby the el ectrodes
114 can be disposed concentrically at a region that isinthe vicinity of
the surfaces 112a and 112b serving as a right-and-left-direction
posi ti onjong1PArt i opiueh likd e icituiCidatd 1 Slad the Liedt@ddsNatfointed thereon as

discussed with reference to Fig. 3A, electrodes 114 are formed on the front surface of a

circuit board 115 and are disposed by fixing the circuit board 115 to the surface 113 of the

projecting portion 112. In addition, as shown in Fig. 3B, a memory unit 18 such as a

readable-writable semiconductor memory element, such as an EEPROM, storing

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

the circuit board 115, and is electrically connected to at least some of the electrodes 114,

[000176] The projecting portion 111 is arranged to receive an applied downward

positioning exerted on the ink cartridge 101 at a location that is not largely offset from

(that is substantially located on) an imaginary surface extending upward from the surface of

the circuit board 115 on which the plurality of electrodes 114 are disposed. This

arrangement eliminates the positioning error of the electrodes 114, which could otherwise

because caused by torsion of the ink cartridge during mounting of the ink cartridge, and

realizes the precise contact between the electrodes 114 and the elastic contact members

140,

[000177] Figs. 15 to 17 show the carriage structure of an embodiment of a recording
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precisely controlled in position with high accuracy. This arrangenent
enhances the reliable contact between the el ectrodes 114 and the el astic
contact nenbers 140. [000175] Much like the circuit board 15 and the

el ectrodes 14 fornmed thereon as discussed with reference to Fig. 3A

el ectrodes 114 are forned on the front surface of a circuit board 115 and
are di sposed by fixing the circuit board 115 to the surface 113 of the
projecting portion 112. In addition, as shown in Fig. 3B, a nenory unit 18

such as apphaadabiidtol tRENRgIABREAY VAt IBED ). ¢k QRGN the S¥@hafts an
EEPROM storing information about the ink contained in the ink container,

is nounted on the.rear surface.of. th iLrcuit board. . and .

el ectricarP Vl%ﬁr?&}{eecﬁrrfage’ Efnal%égﬁsaé Q%an:% W& g lrcéilgesmgfﬁr.még[eéaﬁﬂ6] The
projecting portion 111 is arranged to receive an applied, downward

posi t i oniPigPeslyenetstedo A qaReage dRO saronfigwigd by o sarkides mog‘@amawrp%@t 13 lsangot

| argely offset from (that is substantially |ocated on) an inaginary surface
ext endi ng mewaing 1évweo 3 2. e sutddaediobier maepoctioreLd itis baatred il &fbstantiallyiach t he
plurality of electrodes 114 are disposed. This arrangenent elimnates the

posi ti onigag <Ry e%‘bcl?%ha% %Elu?ﬂrlliﬁp(’ifr iREEstrHLEs cattbeGikeROU it REMMLSG:. THECAUSE

caused by torsion o cartridgé during nounting of the ink cartridge,

and realizes the ci se contact .hetwe the el ectrodes 114. and.the el astic
cont act  msiERs el B Bwed Hongal 45 st EhEE b TR aBet 5 e ur e o
an enbodi mrent of a recording -37 apparatus suitable for receiving the

af or esai dPpeikptes. ribggeountinglevarsi 33 hibgotably seprosted Al 2 sapfp éat a6t t he
carriage, and Figs. 16 and 17 show a state in which the ink cartridges are

pr oper | y hinpentied cold bansddrge thik3idldes nadniodypoetbnb)3 1asuclatiiat ontgendrsideddr mai n
portion 131 and a nmounting |ever 132. The cartridge holder main portion 131

i's fornmednd RoldstriiaBba@bdioR 13 DX, asamcﬁ%m proRbtify PrHeRA 11tYorQfhe | Nk
cartridges can be inserted therein fromabove. The nounting |lever 132 is

f or med S%Qﬁﬁfil&tsilﬁll,l ¥ 18512 a& 5%{;&%“&? ure having an opening at its
[000178] The cartridge holder main body 131 is partitioned by ribs 134 so as to
accommodate a plurality of ink cartridges. A wall surface opposite the lever 109 of the ink
cartridge 101 is formed with grooves 135 for receiving and engaging the projections 120
located on both sides of the lever 109, and an engaging portion 136 (a recessed portion in.
this embodiment) for receiving and engaging the claw portion 119.

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

[000180] Also, a second groove 137 is formed below the groove 135. This groove
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upper portion. The nounting lever 132 is pivotably supported by a shaft 133
(separate hinges also could be used) on the holder nmain body portion 131
such that one end side of the holder nmain body portion 131, i.e. a side
facing the projecting portions 111 of the <cartridges 101, is |ocated at a

| ower portion. [000178] The cartridge holder main body 131 is partitioned by
ribs 134 so as to accommbdate a pIuraIity of ink cartridges. A wall surface
opposite the lever 109 of the i cartridge 101 is. formed with grooves 135
for receilvi Aepetissaihggarsighe ﬁédﬁiol?féleé‘@iﬁ parton b of the ike@rtgAehbEhbeEPges of t he
| ever 109, and an engaging portion 136 (a recessed portion in this

enbodi rrernhe) erfdaot loaiiey, wndyprewantt tha ghkgiartgdgdieom shifvingon theomidilildirecfio0@i79] The
groove 135 is formed with an inclined surface 135a, the upper portion of

whi ch wi deigtihoweitlided 8n Gaditii, @gﬁls%nﬂ)%dmgﬁf Ithdg d%g&jﬂe&hﬁg E&thqiw'aﬂ@ the
inclined surface 135a cooperates W th t e ink’car rldge as follows. At the

initial age of adi n nk, cart ections 120 .at each
si de assfﬁ$ IOQV%J)%P%{&W{%H g Onﬁ’&ff 'inhéﬁmé aﬁ@gnig@gﬁ qcﬁ SYUABEHPOFRY i ncl i ned
surface's w de nmouth, regardl ess how far open the Iever 109 is. _Also, once
the ink é&ipﬁﬁtivéb’elméefdééwfmﬁﬂﬁéé umer thevek icardiddae s fauch a3 gessiflodted! t he
|l ever 109 to pivot open toward the wall surface side of the carriage i.e.

t owar d t fve appitesiachd tindt thdwameibekeftaintouiditgethd thik. caRadgé canl tlerdbyaindaafitliche
projections 120 are formed on both sides, the lever 109 can be securely

gui ded t Qg \R18778 foPHePRShE | lnﬁ@artﬁ ﬁ%nﬁ@ﬁ‘é‘prﬁﬂ@tlﬁ Sfion 980 IsFoinddSdBdle
[ 000180] "Al so, a second groove formed below the groove 135. This

groove - receives and engages t he gui de projecting portion 110 of the
i nk cartr‘%caémdﬁgtmﬁgfec?lpgmnt he end of |oading, and prevents the ink
cartri dge from shiftin wi dth direction as _nounting concludes. In

addi ti on[99H8hi s dbE6 eﬁ'é‘ﬁh sur{afgg o thedrartpegs kaldsragfopsed. isbgachiartgdee ¢ he

groove 137 are provided on the ink cartridge and on the ink cartridge
st or age ptrsgenegiony eglpelesticehtactsilA0 drad electrioallymontatsdedtivaey b1 4foemefl onhe i nk
cartridge as nuch as possible. It wll
the circuit board 115 fixed to the projecting portion 112 when the mounting lever 132 is
closed to a predetermined position.
[000182] In this embodiment, when the ink cartridge 101 is aligned in position with a
predetermined regton of the carriage 130, as shown in Fig. 18, the ink cartridge 101 is
stopped at a predetermined position at which the ink supply port 104 of the ink cartridge
101 abuts the ink supply needle 138 of the carriage 130. When the ink cartridge 101 is
moved further downward in this orientation, as shown in Fig. 19, the projections 120 on
each side of the lever 109 of the ink cartridge 101 contact the inclined surface 135a forming
the widening portion. Also, the guide projecting portion 110 enters the groove 137. Also,
the ink supply needle 138, serving as an ink supply member communicating with the
recording head 139, enters the ink supply port 104 to raise the valve body 6 against the
action of the spring 5.
[000183] When the ink cartridge 101 is thus pushed into a predetermined position
(Fig. 19), the lever 109 is rotated about a region which serves as a pivot point or a fulcrum

to a predetermined outward position by the action of the inclined surface 135a of the
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be appreciated that the sanme benefits in guiding the ink cartridge can be

obtained if the groove 137 is forned in the ink cartridge and the
projecting portion 110 is forned on the ink cartridge storage portion.

[ 0001811 The other wall surface of the cartridge holder is fornmed, 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 mpunting lever 132 is_ _closed to a

pr edet eFRiTRgR ! Hband theiflawy i gpved Agaimst g“éﬁﬁ%ﬁiﬂi‘ﬂ@ﬁ‘?“ WheHdeR@ SITARE cart ri dge
101 is aligned in position with a predeterm ned region of the carriage 130,
as showapplrediagtic fiBce. finthid stdkte csaarce thedgpbersiit af she isk oppatiedtd] ai. preadet er m ned
position at which the ink supply port 104 of the ink cartridge 101 abuts

the i nkyHdRPhyY wafqdk xidid8s fbe tIQnFAERARe hRCartiig diNfedsBkbFate! 1 It ﬂge 101 is

noved further downward 1n this orientation, as shown in Fig.” 19,
projections 120 on each side of the | ever 109 of the . nk.cartridge 101
cont act SPHE 1 &Y 19ag s %htb%’é’eiﬁ@é’uf glrerﬁa%m?fﬁé‘ SRS hPHIY! ?)féﬁ? PESW.H | so, the
gui de projecting portion 110 enters the groove 137. Also, the ink supply

needl e 1,3®,thé eigapargerapoiidni 3K, supply menber communicating with the
recordi ng head 139, enters the ink supply port 104 to raise the valve body 6

agai nst 140AsaRCt | SRuRl sk RRNh Do lA0H 13 1 WBER LG dalkycRtielge, 101 T

t hus pu to a predet’erm ned posi ever S
rot at ed_abqut  a region which serv as a. pi,vot int or a ful.crum to a
pr edet eF I AL BGAPY ERFTSIRIaS ThhBouEinBdfvebd 4 MEves AR (9 R ace 135a of
the -39 carriage 130, and the claw 119 is noved agai nst the engagi ng portion
136 und@redgtesmmned gosiagrpatideteredepsesses thopioiectingipertips 1§t s that diegtestrodes ot her
side of the ink cartridge 101, i.e. a side where the wall 108 exists, is
free tolséamd thetebistic cdrivacts MO ssaablish dp@pdiCelecmiaiiy echdoytitdrelatispas sigwm may
rotate slightly by O O about the fulcrum i,e. a contact point of the claw
119 in Fig. 17. At the same time, in this condition, both sides (both side surfaces) of the lower

projecting portion 112 are restricted by 1ibs 134 disposed on the carriage as shown in Fig.

16 (and, if the side surfaces have projections, ribs or grooves, by the associated structure of

the carriage of the recording apparatus), and movement in the orthogonal direction, i.e. the

vertical direction in this embodiment, is restricted by the mounting lever 132 via the

projecting portion 111. Consequently, precise and reliable contact can be maintained

between the plurality of electrodes 114 and the plurality of elastic contacts 140. In

addition, in a case in which the side surfaces of the lower projecting portion 112 have

projections, if a distance between apices of the projections 112a' and 112b'1s set equal to

D2 (that is, a distance between the side surfaces of the lower projecting portion 112 is set

slightly smaller than D2) as shown in Fig. 14D, flat surfaces of the ribs 134 as shown in Fig.

16 can cooperate with and restrict the projections 112a' and 112b".  That is, the flat

surfaces of the ribs 134 as shown in Fig. 16 without having suitably-dimensioned slots can

serve as the associated structure of the carriage of the recording apparatus in this

modification.  Similarly, in a case in which the side surfaces of the lower projecting
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wi th the engagenent portion 136. [000184] In this state, when the nounting

| ever 132 is rotated and cl osed, as shown in Fig. 20, the pivotably
supported side of the nmounting | ever 132 noves downwardly to a
predeterm ned position and then depresses the projecting portion 111 so that
the el ectrodes 114 and the elastic contacts 140 establish a proper
electrically conductive relation as showmn in Fig. 17. At the sane tine, in

this condition, both sjdes (both side surfaceg) the | ower projecting
por t i on PRAPNAAR hawssits; Hpdlistange i)?t%elnmceawg%@sr@a lg%"tfﬁ’@ Hg\ﬁﬁsaateeqaél shown in
Fig. 16 (and, if the side surfaces have projections, ribs or grooves, by

t he assoeDat(ddt st a distaogeshebfeentthesidasurfacgyeof tiie loiver pregeotiog portiappd? &t us), and
novenent in the orthogonal direction, i.e. the wvertical direction in this

embodi rr%atsngﬂt%osﬁraﬂ&ﬁm B L¥shbRE idBEN M ehel RY SErfakd2oMna rib§1 €34 B MbGt | Ng
portion 111° nsequently, precise and reliable contact can be naintai ned

b : | i f .el d 114 d. th ' f [
cont act 4 0 Hpogbefr@vafl SRS AR AR bR e

| ower projecting portion 112 have rojectiaons, .if a_distance between apices
of the prégcetehBpaby idbhas shpwn imbig: 16 witheit haypg puitably-dipensiongd sjogs cag dj st ance
bet ween the side surfaces of the | ower projecting portion 112 is set

sl i ght | yersead the mssohiated BRjictase cthineariiapefef ¢he réddding lapparsius frachess of the ri bs
134 as shown in Fig. 16 can cooperate with and restrict the projections

112a" anghdiikdton. ThaladeSn whith the alle sustabdsaree Blvet PRjdctiRg pdddnagz shown in
Fig. 16 w thout having suitably-di nensi oned slots can Serve as the

I
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nodi fica Y, case in sur e | owner
projecting,.-40 portion 1 12 have. ribs, if a distance between apices of the
Pl b * 11 ek s S e ap 11D oéﬁwa‘alc{e wgfagsy 1 ehard 11¢0, the #RS¥ £ 17498 B&t veen t he
side surfaces of the lower projecting portion 112 is set slightly smaller
t han D2)1 12k beingadjdcentrd ghe graevestlhza"f anslt 1 1Y hadbavingf a disened B2 134 as shown
in Fig. 16 can cooperate with and restrict the ribs 112a" and 1126". That
i's, thethdréleween as shown in Fig. 1411, That is, the flat surfaces of the ribs 134 as shown in

Fig. 16 without having suitably-dimensioned projections or ribs can serve as the associated

structure of the carriage of the recording apparatus in this modification.

[000185] On the other hand, when the ink cartridge 101 is to be removed from the

carriage 130, the mounting lever 132 is released from the main body portion 131 as shown

in Fig. 19. This action puts the other side of the ink cartridge 101, i.e. the side where the

wall 108 exists, into a slightly free state in the vertical direction since the projecting portion

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

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

131. The ink cartridge, having lost the support formerly provided by the engaging portion
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surfaces of the ribs 134 as shown in Fig. 16 w thout having

sui tabl y-di nensi oned slots can serve as the associated structure of the
carriage of the recording apparatus in this nodification. Ina case in which
the side surfaces of the | ower projecting portion 112 have grooves, the
flat surfaces of the ribs 134 as shown in Fig. 16 can cooperate with and
restrict parts | |12aa and 1 | 2bb of the side surfaces 112a and 112b, the
parts | |2aa and | |2bb being_adjacent to the grooves 112a"' and 1126"' and
havi ng &3 Q:h“%ﬁ"&ﬁé@htbﬁup‘t/ﬁérbé@éb\%ﬁweag Lein sgnonsa teEths, biasing forgg gikerted byt he f1 at
surfaces of the ribs 134 as shown in Fig. 16 w thout having

sui t abl yrAbARDS (R ELWRT) Bh ﬁfétml@ﬂﬁ) Ripdrt I8, SRIthS 8lWel @Surf the 13es A 18t ed
structure of the carriage of the recordl ng apparatus in this nodification.
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Lo ohisi 16 398 Rhn BSh 1 E0eh OB oSl T BE LS Wik e B oy O™
portion 131 as shown in Fig. 19. This action puts the other side of the ink

cartri depatrirge 107 can bﬂtlrf@déipﬁfél%éﬁdefeﬂﬁéed fiem the1@griagei i90s, into a slightly
free state in the vertical direction since the projecting portion 111 on

t he wal [000087}i s rEheefonyl diimmieplaecmpvbasi cartridge, blier vatridgengre abscer 132.
[000186] In this state, the ink cartridge 101 is held, for exanple, with the

oper al Ofcldsed AR IBFcsBn bithehBiRling B%erand. HIHID A an@%fmenﬁlbl ng recessed

portion 102c, and l ever 109 |s squeeze and deforned so as to be noved
toward the. aritld sid ot her , rs al s uId be_used,to grasp the
i car ERTIGE OURE AY s anglEr A F0B Perp et bl P9 PUEF SIHEUn ERE o aw 119

i s di sengaged fromthe engagi ng portl on 136 of the holder nmain body portion
131. Theheiinksupalytportdd64, dnd\hepk lcastiddeh eresagpp @rdssddoamtandyed i theireegsdoy t he
engagi ng portion -41 136, noves slightly upward by a distance AL in

responsglrécgop, B?tl@rﬁéﬂn‘ﬁggfe%ﬁ?3Ze%ﬁénttﬁgm%}éntu{gh?c&%leQCénsfeE}&Enﬂ?hm\'éﬂ) in the
nk supply port 104, and the claw 1] 9 on the lever 109 i's displaced to a

posi L1 0fy gy Pt AP Blad NGGIOERLOR BRI O13re il £ Kot age, Che

ink cartri Can b ted rerove romthe carriage 130.

error that otherwise could be caused by dust and rust.

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

the user notices the fact that the ink cartridge is not mounted in the proper position, and so
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[ 000187] Therefore, during replacenent of one cartridge, other cartridges
are also released fromthe depression of the nmounting | ever 132. That is,
each one of the ink <cartridges is rotated by a slight angle 0 O by being
pressed by the spring 5 in each one of the ink supply ports 104, and the
ink cartridges are again pressed and noved in the reverse direction by the
nmounting | ever 132 when the nmounting is conplete. Consequently, the
plurality of electrodes 114 are noved against respective contacts 140 to
prevent TanNeWh ednk @riridge by atttisg Hepwirsatepwhereseclishiideardsy feltist and rust .
[000188] In a case where the ink cartridge is not properly nmounted, i.e. in
a st at e [DED18@hi chId tie aforementidned ehb&diméntt the prgeaing Po&ictiodd, notthelegage wit h
t he engagenent portion 136, if the user attenpts to close the nounting
lever 13¢gueptadR poRidAtoBE phr&N&S byliBe nfolhtidgdever 198 ¥} HolnS @e ik S89idafLs as shown
in Fig. 20, so'that the mounti'ng | ever 132 can not be noved to a position
at which th g%ver 132 can QF éetahned. That {sﬁ hg a .case mhfr %he

pr oj ect iR UPEEYSF 2 CRETHIR PIEMOEDEOPINGIGIEG W RATTRM { 58&#&%@%%&“%8 %ion 136,
the mounting |ever 132 can be brought into engagenent with the carriage by
r ot at i oAOHNG PoIGAR, iBAEfles tosave ipteriahang reduse thihweight Floweseieps down 15 Fig.

di sengaged, the ink cartridge is lifted by AL and therefore the nounting
| ever 132AatHequmgtdting podtidrol it rtifpeas thkeleardde ifetgeng portibh saisbeat e causes a

| arge shift in position of the ink cartridge with respect to the carriage,

resul ti ngndtAcaBUb MRAkts u?{nertstlﬁ'aéerﬂl‘l 1Ci@ M dchied4ea ﬁ@éiﬂimﬁ%ﬁér@ﬂ%p}s@?mﬁﬁge 108
stri king against the carriage. For this reason, the nounting |ever 132 can

not be ed with a nornal. depressi f €. nsequentl,y, th ser notices
the factn) rerien i RS FERRSRaEer pEE T oo RN s St T on. and
SO -42 renmounts the ink cartridge by shifting it to a position where a click
is heard or felt. [000189] In the aforenentioned enbodi nent, the projecting
portion 111, i.e. the lever receptacle portion to be pressed by the
mount i ngo0@@Ye} 13Actoemdingabdhingmbbdimentktheqrejedtohgeporticn 1 18aomas extend edthas a
separate nmenber fromthe projecting portion 112 serving as the el ectrode

upper portion as shown in Fig. 21B 50 as 10 increase the size of the surface 113 where the

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

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

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

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

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

cartridge arraying direction as shown in Figs. 6 and 16. Again, other proportions also could
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formng portion, in order to save material and reduce the weight. However,
as showmn in Fig. 21 A the projecting portion 112 serving as the el ectrode
form ng portion can be constructed so that its upper surface 111' is |ocated
at a position where the upper surface 111' receives the pressure of the
mounting | ever 132, in order to provide the sane effect. [000190] According
to this enbodinent, 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 théeuggdectrodes 114, etc. are formed, and arrange the el ectrodes 114
wi th greater space. This can elimnate short-circuits that m ght be caused

by the p{@Emestie of Fidlkerohe tireuid idsal 15Nd5S &adispogédm the varticglly abigtelaideact with
the elastic contact nenbers 140 of the recording apparatus. [000191]

e e g 1 LA SOt gt dateccsor gyt a1 ond

second e scussed in nore de th conti nued

reference to Figs.,K 14A-B, .the.in artridge 1, 101 is .constructed such that
the si dee@ﬁf?§633=81, 1141(3‘3138 GaRoRS 3o beagbepisdardhs Srfse &F WIS t he
arraying direction when the ink cartridge 1, 101 is nounted on the cartridge
hol der, bearddbohlfait @docatipn (Tley ppmion lvdeeleserto dogebattpumsuirfage 8i YBaniaon. The
color ink cartridge according to each of the first and second enbodi nents

i s di mensifetedhng. ThadledttRed Bl ght akdlfuitBeralpubed 4titMe |dchti@stod: dasege as the
cartridge width (thickness) D 1. By this structure, the width of the

car 1 dgg, BOAS! 1o/ Aty BB RGP sRbHE BhAddlmlss 1RKpGA bLARS 16211 A6 Jradle

bt
cartridge arraylng direction as shown i'n Figs

Agai n, other proportions also ,could.-43 be used 0019 Furt her, the
ePrcu « boans HeaRodes 4G SRl Fig et R O e sur f ace
8, 108 at a location as close to the bottom surface 3, 103 as possible, and
the el eceicsttaisallysand in a sieggarp@mentes sich thedhellorsr rav of the glegiredassldd 1&h t he
surface of the circuit board 15, 115 at a location (a | ower portion side)

cl ose t oat the bbodinemfsuerif kbagerdn leh@th thim tha upper row of the electrodes 14, 114. Since
the plural electrodes 14, 114 are disposed in a staggered manner, when the elastic contacts
41, 140 of the recording apparatus abut against the electrodes 14, 114, the elastic contacts
41, 140 to be contacted with the upper side electrodes 142 (the electrodes 41, 140 of the
upper row being referred to as the electrodes 142) pass through clearances or gaps between
the lower side electrodes 141 (the electrodes 41, 140 of the lower row being referred to as
the electrodes 141) as shown by loci R in Fig. 3C. That is, even when the elastic contacts
41, 140 of the recording apparatus are moved along the circuit board 15, 115 while
contacting the circuit board 15, 115 until the proper electric connection is established, the
elastic contacts 41, 140 for contact with the electrodes 142 can be prevented from
contacting the electrodes 141 during the movement of the elastic contacts 41, 140.
Accordingly, it is possible to eliminate the damage of the data stored in the memory device
18, which may be otherwise caused by an improper contact of the elastic contact 41, 140
with the electrode 41, 140. Further, each of the electrodes 14, 114 1s designed to have an
elongated shape longer in the cartridge insertion direction in order to prevent short circuit

between the adjacent electrodes 14, 114 and to establish reliable electric communication.
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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
plural electrodes 14, 114 (the second electrodes 14, 114 in each of the
first and second enbodi nents) are di sposed concentrically and in a
staggered manner such that the I ower row of the electrodes 14, 114 at the
bottom surface is longer in length than the upper row of the el ectrodes 14,
114. Since the plural electrodes 14, 114 are disposed in a staggered

manner , 90944k he b1 eash o thedintt apd second embodimeyts alarge autsber Qfgel%ag%t us abut
agai nst the electrodes 14, 114, the elastic contacts 41, 140 to be

cont act éd, Midtane effieientppdispesedie tel cot todeh ofld? ofitthesidd ecfaro8e84hving40 of the
upper row being referred to as the el ectrodes 142) pass through cl earances

or gaps tfRefaWee arttidSe &@ﬁ(th&kﬁe@smﬁ,%(ﬂ aescdiftbodiihe, Elsastd BOBSsitiohed 140 of

the lower row being'referred to'as the electrodes 141) as shown by loci R

in Fig. 3¢ .That .is,. even en th | asti ¢ contacts.,,41l, 140 .of. the

Fecor 4 Ao e gpehean bR $3R o IR Saftfes HoRE e RN & e b AR
contacting the-circuit board 15, 115 until the proper electric connection is
est abl i shEilgetnsertion|dirsetian ig sduerst dceordinglyothesleckiodrsddt 114 ¢an biche el ect r odes
142 can be prevented from contacting the electrodes 141 during the novenent
of the efeastlyposidodedclrsthdkradgddnent, Ameotidibiogbyn, surfacd &f thosatriige it o el i m nate

t he danage of the data stored in the nenory device 18, which may be

ot herw §Raeaused dtéé(pe@ﬂoi:ﬂ%%%ran&%tiﬁlggup?fy pdies loasd dispdsenbagle 41, 140 with
the el ectrode 41, 140. Further, each of 'the electrodes 14, 114 is designed

to have,_an. _el gngat ed sha | ahger .in . the ri.dae inserti difrection in
o dor ¢ b8 SAAER B BB b ARBRe o kAo Ly L3R SrpEid S8R 1 0% L
to establish reliable electric communjcatjon, -44 [000194] In each of the

first aRderdecigrewnbslitipgnadhensg theretuiramibeink sppRly Bet Aol Marg 114 are
efficiently disposed to be close to each other on the side surface 8, 108
havi ng ptefaliprthoeeaeardes il d,gd 4vereldispased pr Kesgle)suffice 108 avey Goncthe inkboar d 15,
115 is to be positioned at the deepest |ocation side of the cartridge
hol der wiityepasrhii f 104NFotadn thbeidé BlkfRaT! 107T@8set o thBénk supply port 4, 104 in

view of eliminating the ink adhering problem.

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

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

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

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

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

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

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

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

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

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

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

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

[000197] The projecting portion 111 serving as the lever receptacle portion is
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cartridge insertion direction is reduced. Accordingly, the el ectrodes 14,
114 can be precisely positioned. In this arrangenent, since the bottom
surface of the cartridge is |ocated at the deepest |ocation side and the
ink supply port 4, 104 is disposed on the bottomsurface, it is preferable
to di spose the el ectrodes 14, 114 on one of the side surfaces in order to
prevent ink from adhering thereto fromthe ink supply port 4, 104. Mre
preferably, the el es 14, 114 are di sposed on the side surface 8, 108
away fr Ml{trﬁwﬁﬁuggﬁj ﬁ‘E/PﬁS’dﬁC finggheiali 1Y gt the e asedd 1R OrEEES B, 107 i oser
to the ink supply port 4, 104 in view of ellnlnatlng the ink adherlng
probl em sn[aﬂél(mgsﬂhe'phme@mgélewhﬂ h2softRbproje@ting pardian 112,25 car be $esnpr Bigect i ng
portion 12, 112 are respectively located as close to the cartridge

wi dt hwi spiB, ahis a%ﬁgéméﬁmnaﬁékqﬁ &Elbkh@ deslngémoh@aﬂfé cARriddelild igesi bl e, and
preferably are | ocated cl ose %o th e end the el ectrode row. By this

o1 not v o b sfdfie PEhgRoTpt o oe o PSR REREL BT 86 086100 1 the

second enbodinent, the p ecting portiaon 111 serving as, the |ever

r ecept adi@essof herrartgdes acﬁéfgeﬂumer |tepagidigpelibe pf%ecaﬂép@étomdd Isar b on 112 (at
the rear side of the projecting portion 112 in the cartridge insertion

di rect i dnjresad whinedre time tied projectoggrtidd] 1 las eodirslplysiethrmed wasn tle ipk eci sel y
position the el ectrodes 114 wi thout applying a rotational force to the

el ect r odQaridddis pbBoRidUyans lebst JTPkd daPifiddd Roltisr. MRéReABhy/ploReahed W thin the
width of the el ectrode row, and nore préferably |located on the center of the

el ect [ odg TNt LA BUTIRLELGAL e WA LEBREE Lnc 8 N RBONET Bl 1g €l ect rode

r OW. hé& projecttng por ving-as I'ev eceptacl e
portion is

5 siopned such that. th ] i ght hl romthe si de
surf ace e@f‘blﬂlﬁéh%g%@ﬁ‘il the proigeins BortipR ARl P tﬁ?“rﬂ %pnﬁgcwﬁﬁm K2 of the
prol ecting portion 112, as can be seen in Fig. 14B. This arrangenent mnakes
it possidsfaggersent elsp gnntabpt@ar tol the seshure dramneciion belhepen sl aliestrodes aridghe

elastic contacts.

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

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

portion 12, 112 is smaller than the width D1 of the cartridge main body, and a space Ad1
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vicinity of the projecting portion to be closer to the cartridge, to thereby
prevent size increase of the cartridge holder. Further, the rigidity of the
projecting portion IIl can be increased to insure that the projecting
portion 111 is not unduly defornmed when the ink <cartridge is positioned by
the I ever of the cartridge hol der. Mreover, the projecting portion 111 is
formed integral wth the case main body, thereby increasing its rigidity and
enabling the formati on of the projecting portion 111 with high positional
accur acyseetngs 6Band AR hasweenathe arajesting pRoad 2t bl a9 theside eurbaspARdEi on
between the el ectrodes and the elastic contacts. [000198] At |east the

sur f ace aaftritigeis praej Batregign A nisering tickeih @ ribeS4c 03, dotned intiecatthidge | ever is
formed to extend in the direction perpendicular to the surface on which the

el ectro ecf : i rnan j eggi n
Gi rect | ot 3¢, B0%fcr BbhingHhe ltkfodts 181 PRTBRe cdBiigE 8 HoWAOR FECER! 12,

el ectrode .are forned, so.that th ecur.e connecti on between .t he

ol ect r o8 15T IS Ak LPOPbSHD &rbhSRDe RAeCaty oM TGS Tedectparore
cartridge according to the second enbodi nent, the surface of the projecting
porti on 11414 thecapedgeoimides 360134 withaut gnpesessarily dncseasing atséstanse ildietweapar al 1 el to
the bottom surface or substantially perpendicular to the surface on which

t he projteeidjngnpiak tir@idgkd ks kisoviinmeg . 6B.and the surface on which the
el ectrodes 114 are formed is set su stantially perpendicular to the bottom

e somgpet g, BRp LBl BORROUE TR R AT GO

projecting portion e first and second

mbodi nepts, t i dt f jectir ti 12, . 112 i I th
he.wi atireBin aiing et f (o dhsabikeh B gt i SpER et P20 I BLe i o

6B and 14B) between the projecting portion 12, 112 and the side surface of
the carthe prgigstingpersien 125113 splesiarsially Bushi withethe isidg wal of dierragridgomay, 134,
formed in the cartridge holder 30, 130, for positioning the el ectrodes 14,
114 of tbody,cad thdrefge tas sidbomah ficimgRhegadjad@At ink cartridge can be also used to

position the ink cartridge. Further, by this arrangement, in case of the ink cartridge

constructed by the container main body 2a, 102a and the lid 2b, 102b joined together

according to the first and second embodiments of the present invention, a fixing portion for

fixing the projecting portion 12, 112 can be formed on the container main body 2a, 102a,

and therefore the projecting portion 12, 112 can be jointed to or fixed to the container main

body 2a, 102a with high precision.

[000201] In the second embodiment, preferably, the location of the projecting portion

111 is substantially the same level in the cartridge insertion direction as the location of the

claw portion 119 of the lever 109 formed on the side wall opposite from the side wall on

which the projecting portion 111 is formed. By this arrangement, the ink cartridge is not

subjected to unnecessary force in the rotational direction or the like, especially the ink

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

[000202] Figs. 22A, 22B, 23 A and 23B show a third embodiment of a color ink
cartridge according to the present invention, which adopts generally the same structure as
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and 16. This nmakes it possible to forma nenber for precisely positioning
the electrodes 14, 114 to the cartridge holder 30, 130 w t hout
unnecessarily increasing a distance L between the adjacent ink cartridges,
as shown in Fig. 6B. [000200] Preferably, the projecting portion 112 is
offset to one side in the wdthwise direction of the cartridge 1, 101. This
makes i s possible to set one side surface 12c, 112b of the projecting
portion 12, 112 substantially flush with the side wall of the cartridge main

body, ang: shes phkQhAridfedishsied Wetht sédfd BEbddifemdiiac RRdrendaio Fa ini Age can be
al so used to position the ink cartrldge Furt her, by thIS arrangenment, in

case of f%lﬁllde %ﬂke %ﬁh&%b@gw&&ggggt eﬂgfticedgl le(tleh&) él%n C% e%t en%% usza 102a

and the ordln FPst AN Eecond
enbodi nents_ of the present invention, a fixing portlon for fixing the

pr oj ect MAEEE itlsrink partridee. can be formed on the container main body 2a,

102a, and therefore the projecting portion 12, 112 can be jointed to or
fixed tEQOOMS]contmmronmsnnomﬁdgpﬂ:aentﬂzemnﬂﬁctalniohip'@loe po eodventeon. [ 0002011 I n
t he second enbodi nent, preferably, the | ocation of the projecting portion 1

I 1is &P@%Bﬁﬂhke% ¥in clageve?ﬂm% WigY£broole Fd?ﬁe&?hr & 1h99ﬁ11‘1d'%%91ﬁ§e-h% direction as

the | ocation of the portion 119 of the |lever 109 Tornmed on the side

wal | op osutefr mthes ojectin ortion 111 is
For med: S ndids A GuRent o el Thertiiof b i FhCES IR EE U8 o
unnecessar force |n the rotational direction or the Iike, espeC|aIIy t he
i nk suﬁlﬁl@}nb@aﬁlon@wce(a}@ eyt pat entey iedso atmarddheriley wakld pagysnithaeed! e of
the cartridge holder. [000202] Figs. 22A, 22B, 23A and 23B show a third
enbodi mektsugdly por¢ of the inkndartridge frondagevimctioarmisitignteogdgie fhe @desuppliynvent i on,
whi ch adopts generally the same structure as -47 that of the ink cartridge

di scusS&@dlenAtsBem@%re@ﬂa&dewP@%m%t Mablish RhBCERAR theleldstif codtdet A feature of
the third enbodinent is an identification piece 60 provided to prevent

erroneolldgmbgw%_l ng of the ink cartridge.

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

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

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

embodiment, the container body 102a' of this black ink cartridge 101’ differs in depth
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[ 000203] The erroneous nounting preventive identification piece 60 prevents
erroneous insertion in cooperation with a groove forned in an ink cartridge
insertion opening side of the carriage. Wre a user to attenpt to nount the
incorrect ink cartridge, the identification piece(s) 60 could not enter the
groove(s), and thereby would prevent the ink supply port of the ink
cartridge fromnoving to a position engaging the ink supply needle. Al so,
the el ectrodes 114 could not establish contact with the elastic contact
menber s (ekne) 99 204 thergha sapacae fony theafitepatpiesdid nkapripdes E¢labptthext end
beyond the surface 113 on which the electrical contacts are disposed. This
way, if dthe stmktuearshch dgee Idbodsl@bad da inlagairnige 1&hohdvethessanfeace, t he
identification pieces 60 prevent that other surface fromstriking the

el ectri C@Hnﬁg@rﬁﬁ@%sﬁh QT (ROafesRd ?Hk%ffthﬂ‘@ Ay eakng hes @ilﬂ@fbﬁc@ﬁl iflhe el ectrical

contacts tha identification pleces to prevent objects from striking

and damagi t he ctrlc cont er bhenef havi ng
one or HOFECEGET (TTE APOR: feaBeEs Hor goezs iR e el e bdd 5 1 e 1 n
pl anes approximately parallel to the sides of the projection 112 of the ink
cart ri dgdiretOdn ¢f widithetoame stdeef gicdrtsinpriyaaly| 1622 thy tAhis? The yadtbwde sewtr ofhe i nk
container), and so they also can help to secure the ink cartridge 101 in a

gesire @9% ﬂéﬁ& e a?f&?xﬁ%ﬁ‘ﬁab ysdlgﬁ)l S AL L bggt@.ﬁwro%oaﬁmw %Hﬁfi% ect s

remar kab entl on pl eces rovi de 000206]
nvent | offrels) % Y 5 - RESbPAORPHIROCAPT 1% J}gqaéc&gg G R r of er ence
to the first enbodi nent, the container body 102a' of this black ink
cartri dgl08Z7 di fSieeesthe phage pf the-costainenbasyvsedsin thablagkiinkisartadge tibacity from
that of the aforesaid ink cartridge 101, but the other strictures such as
the |id diffety fitiiPtheghapehd thendontaatet bodloesed (hlthe balveinkhartsidgel01, 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.e. the

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

the projecting portion 111. The block 61 is mounted onto the ink cartridge below the
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configuration as those of the aforesaid ink cartridge 101. Taking this
difference in ink <cartridge width into account, the projecting portion 112
is formed at a position offset in the direction of width to one side of a
contai ner body 102a' by d2. The wi dthw se center of the electrode group 1]
4 is suitably disposed so as to be positioned on a line C that is 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
bl ack i mkojeding ppdige 11d1hat igpressed By the spattidge holhipemetintingdevasiBai ner body used
in the color ink cartridge 101, it is not essential to use the

i denti f i[o@Ri10N pi 8ee 12 projectigegoetin NQ for fianetiesircws Bodrdans afd thee bl ack i nk
cartridge 101' and so this structure can be onmtted. However, it is

o €1 1 2Bl EhL 0 1ATo AR AR1I i S350 )R ehBel Hin il 1 K

cartrid cause the i dentification piece serves as a gui de nmenber

operating i.n a nper. sim.lar tq the projecting.portion 110, and so does
not | us TGRS BN date o il FEHOBR FRITISBAI I 0GR AR Coit SR ConsiRisieder o
realize high quality printing, it is possible to use two Kkinds of black
i nks, daykinghamkuiting, emd the gintaisr awkn bady 1024 atshitsble bloek 61 eledterkfipinf i cat i on
pi ece(s) 60 can be used as a nenber that identifies whether the ink in the

cartri dge ekistibedolecti®h of difftrerdbReks 6 NikepdrOD2Pespnditbithe gifbrdi RNt , the
erroneous nounting preventive identification piece(s) 60 and the projecting

portion féljo?ss‘i@{ mgﬂ EH%‘?nlfUzHrﬂ%@ cIrhForsOsuilla ngtéaﬁ@%gmaﬁ@a il‘éggqgi reuit

board 1 I xed are fornmed as an 1 ntegra | oc | o

preferably is a separate nber . dj screte omthe ink.cartrid 101)
P onponondmesbed 1 6 REE Rk Sy e 15 F% 685, O 5L e g e b8 he 1 i
supply port 104, the |lever 109 and the projecting portion 111. The bl ock 61

i s mountfenedrith standaidived shanes brigiechen owldingausingghp pupemplding gexti on 111 t hat
is pressed by the cartridge holding nounting | ever 132. [000210] Since the
pr oj ect i[6@200f t i oMhd pdjdcoing pbrtiond 12 be whichabe tirddeicdrdl 1B iafided Bdormed

on the block 61 which is the discrete member. Therefore, the block 61, which is easily held

in comparison to the container main body constructing the ink cartridge, can be set on an

automated assembly device, and the circuit board 115 can be attached to the block 61 in an

automated fashion.

[000212] Further, it is possible to check ink color information and so on to be written

into the memory element of the circuit board, while confirming the erroneous insertion

preventive identification piece, thereby eliminating non-conformity between the

identification piece and the data of the memory element.

[000213] Figs. 26 A-D show an embodiment of the block 61 for the aforementioned

color ink cartridge. One end of the block 61 is formed with the identification pieces 60 at

predetermined positions, 1.e. positions corresponding to grooves formed in the carriage to

designate a particular ink color. The other end of the block 61 is formed with a projecting

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

[000214] A rear surface 63 of the block 61 is formed with a positioning protrusion
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identification piece 60 are fornmed as a block 61 which is a discrete nenber
fromthe ink cartridge in this fashion, an ink cartridge corresponding to
an ink color can be constructed by sinply nounting, onto the container main
body 102a, a suitable block 61 selected from an existing collection of
different bl ocks 61 prepared to correspond to the different ink colors even
when the ink cartridge conponents, such as the container nmain body 102a, the
lid menber 103, the ink supply port 104, the lever 109 and the projecting
por ti onglddhicBisio teQfisdREd Mtd Dcstapsiatid pRlioshgpessPirmed &cd i on nol di ng usi ng
the sane nolding dies. [000211] The projecting portion 112 on which the
circuit . 1S f i e Al I di screte
nenber.p%ﬂ%%g?éégy&%ﬁgnéﬁgﬁkﬁg%gF&ﬁﬁ%ﬁﬁ?éb%%g%kﬁgﬁgﬁﬁnxgﬂﬁggh%gﬁFgon to the

cont ai ner in body constructing the ink cartridge, .can be set on an

aut ot 8t ARlaHERSE efdls Rlack Gl VORGSR YT BEP LS Pt g absnet balEhed 1o ¢ he
bl ock 61 in an automated fashion. [000212] Further, it is possible to check
i nk col 6#a ihndughmelticloproemslomsol 08a (showheén Fgs.t2%4nandi 2980 of He qoetaney nefrenent  of
the circuit board, while confirmng the erroneous insertion preventive
identif bedt 023 cRh B8, thereby elimnating non-conformty between the
identification piece and the data of the nenory el enent. [000213] Figs.

250, SR TR Rlecl, e 195! DOyRRALSaReY, color nk

60 at predeterm ned positions, I. correspondin [ ooves

) ..€. positiogn to

formed PASHMENERIPHIEER O 0INGBE PR ‘é‘?’lé“gareﬁ%ﬁﬁtlp%‘ﬁﬁégs- 2R ae%ﬂ%?).gforwegat her end
of the block 61 is formed with a projecting portion 62 defining the surface
ont o whithelcontanec maohady 0 62a thdllfy thermtady bendingddd prgto8®Rd 492efofrtbar surface 63
of the block 61 is formed with a positioning protrusion -50 63a which is to
be i nsetcb@aintthiin 8oPT1IRSRAIANE hrOQH the ARONG-KREEBH. MiddRIbnathe@ame

predeterm ned position in the contal ner nmain body 102a. Recessed portions 64
are for gReht can be obtained even if the joining of the block is carried out using an adhesive, or by
press-fitting of the protruded and recessed portions.
[000216] To designate the color of ink in a cartridge, the number of the identification
pieces 60 may be changed color-by-color. Alternatively, as shown in Figs. 27A-D, a
distance between the two identification pieces 60 may be changed color-by-color, so that
each color ink has a particular arrangement of the identification pieces, even through the
number of the identification pieces 60 is the same.
[000217] As shown in Figs. 28A-D, the block 61 for the black ink cartridge differs in
the number of the identification pieces 60 formed on the one end thereof, and because the
identification piece 60 has a greater width w than the identification piece 60 shown n Figs.
27A-D. Other structures are constructed similarly to those of the color ink cartridge, that is,
the projecting portion 62 forming the surface 113 onto which the circuit board 115 is fixed,

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

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

[000218] The number of ink cartridges that can be identified can be increased by
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in afront surface of the block 61, which are respectively provided with

engagenent holes 64a through which protrusions 102e (shown in Figs. 29A and
29B) of the container main body 102a can pass. [000215] Wth this
arrangenment, the block 61 is fixed in place by inserting the positioning
protrusion 63a into the positioning recess 102d (Figs. 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-hol es

64a. |dhamdsl the aidthtdfehesidemificiohgidce Gapebe, olpingingeke gyheriof tlidhe j oi ni ng of
the block is carried out using an adhesive, or by press-fitting of the

protr : r LONS, A4 i : f ink in a
Car t 11 Qg o S PP ekl and RO ne IR EEhaRRL B 1 BRerd e
color-hy-color. Alternatively, as shQqwn in Figs. 27A-D, a distance between
the t Vggé/qtlggﬁquglicgf g@ﬁ’ ?ﬂr@é\é‘%’r‘dé@ ﬂ??a‘s)]gﬁémclﬂ”a‘ﬁdgdf’kéol or-by-col or, so that

each color ink has a particular arrangenent of the identification pieces,
even tRPGRIGh t hdn theafbrementionetembodment ihedldadns pinstraetedavhils takimeg sane,

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

di ff erigitol ddcoutnl EheAXMREST tRe cifdOR bog@nhértoic 3k R Prebrafifldéotatdodhot he one end
t hereof, and because the identification piece 60 has a greater wdth w than

t he i Jfhcat i ' ' ' - : . ctures are
const OB SHEPEHAELRLE T RSP ohiluibBso oLt ildESk T I 2° D
proj ect.i n ortion 62 formng the surface 113 onto ich the circuit board
118 7 Pt s doRE URF BT TR AP BFAES 6 SR8 BB s ur f ace 63 and t he

t hrough-hol es 64a into which the protrusions 102e of the container main
body 11098228 e f iAlttengh flequeses)invRindon hasdeen descibgd andrillystugipddndatatl, itan be
identified can be increased by -51 changing the width of the identification
pi ece i0lepdy ursierstatiathgti thg sdnkeas bywhae of dihisttdien ahdexdiml¢ calyiaat ispiceees di sposed
t hereon, and changi ng the di stance between nutually adjacent

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

only by the terms of the accompanying claims.
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identification pieces 60 to correspond to the different kinds of inks.
1000219] In the aforenenti oned enbodi nent, the block is constructed while
taking into account the fixing of the circuit board thereon. In case of an
ink cartridge that does not require the circuit board, the block can be
constructed to only have the identification piece(s). It is clear that this
construction al so provides the sane benefits. [000220] Although the present
i nvention has been described and illustrated in detail, it is clearly
understood that the sanme 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

i nvention bein t i6: by the terns of the acconpanying clains. -52
WHAT IS CLAIMED 1S: 1. A nmenber for maintaining contact between a plurality
of electrodes of a circuit board and a plurality of elastic contacts of an

ink jet recordi ng apparatus,, the nber. .conprisjing: a body. havjng.a first
side and a second side gppos‘ﬂ“&mpg‘j?ﬁrﬁwng@t@{tlf&‘,’“%"f”i"?!‘f"‘%?%f%&ﬁ"ﬁg
portion projecting.fromthe fifrst_side a romthe second side, the fast
proj ecting por PF%‘%‘“&’B‘H P%@M%é”g‘éﬁ%f’gﬂ‘ e{]rﬁ‘@@‘ﬁ&aﬁpé‘?mf”g@d?’tﬂ%b
apparatus in a vertical direction; and a second projecting portion

proj ecting froffMEE rst side away fromthe second side, the second

Vert i cal |4 fecti on and RAVDIEMAE S ORFsimin coppd e fom it B b s T
Lo be restricted by tnaoRtROFEmERaEER AT Gt fot Rfagre oy pnd o
2 0t oo GRS B AR e >
in a vertical direction; and
a second projecting portion projecting from the first side away from the second
side, the second projecting portion being disposed below the first projecting portion in the

vertical direction and having a surface on which the circuit board is disposed.

2. A member according to claim 1, wherein the body is configured to be
restricted by the ink jet recording apparatus from moving in a widthwise direction that is

perpendicular to the vertical direction.

3. A member according to claim 2, wherein the second projecting portion
has side surfaces configured to be restricted by the ink jet recording apparatus in the

widthwise direction.

4. A member according to claim 2, wherein the body has a first edge and
a second edge, and the separation of the first and second edges prevents movement of the
circuit board in the widthwise direction.

5. A member for maintaining contact between a plurality of electrodes of
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has-side surfaces configured to be restricted by the ink jet recording
apparatus in the wdthw se direction. 4. A nenber according to claim 2,
wherein the body has a first edge and a second edge, and the separation of
the first and second edges prevents novenent of the circuit board in the
wi dt hwi se direction. 5. A nenber for maintaining contact between a plurality
of electrodes of -53 a circuit board and a plurality of elastic contacts of
an ink jet recording apparatus, the ink jet recording apparatus including a
cartridge hol der having a bottomportion, a first wall surface extending
fromthe bottom portion, a second wall surface extending fromthe bottom

P st wal | Sur PR g a4 ey Stes bR a e bn RebiR PPl Bk o 1 e
e
i ot ton when T RETRIRELNS PR Racr St Fel BBk dmaits by Mk el Rt
Pastri ot ed by ERESPRPIRE PE s e S B e R e AT “hoar o | <
are’in el oct | BB SHBTE AR PAL bR BB o b e e bl o s
T
apparatus, he ik ) ot = PE bR os AR SpE RO ARy abl Be A A S cer
T o R A N
predetermined position in the cartridge holder;
a second portion disposed between and restricted by the ribs in the width
direction,
wherein the circuit board is disposed on the second portion so that the
electrodes of the circuit board are in electrical contact with the elastic contact when the

member is mounted and disposed at the predetermined position in the cartridge holder.

6. A member for maintaining contact between a plurality of electrodes of
a circuit board and a plurality of elastic contacts of an ink jet recording apparatus, the ink jet
recording apparatus including a cartridge holder having a bottom portion, a first wall surface
extending from the bottom portion, a secand wall surface extending from the bottom portion
and opposing the first wall surface; and, a pair of ribs disposed on the second wall surface;
the plurality of elastic contacts being disposed on the second wall surface and between the
ribs, the member comprising:

a first portion configured to contact a region of the first wall to prevent shifting
in a widthwise direction when the member is mounted and disposed at a predetermined
position in the cartridge holder;
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and.opposing the first wall surface; and, a pair of ribs disposed on the
second wall surface; the plurality of elastic contacts being di sposed on
the second wall surface and between the ribs, the nmenber conprising: a
first portion configured to contact a region of the first wall to prevent
shifting in a wdthw se direction when the nmenber is nounted and di sposed
at a predetermned position in the cartridge holder, -54 a second portion
di sposed between and restricted by the ribs in the wwdth direction, wherein
the circuit board is disposed on the second portion so that the el ectrodes
of the circuit board are in electrical contact wwth the elastic contact when

i . . tic cont act
the, merber i mount o4 3col SRHpBled MRl SRR Bl RBP e Ulah e

direction,
wherein the circuit board is disposed on the second portion so that the
electrodes of the circuit board are in electrical contact with the elastic contact when the

member is mounted and disposed at the predetermined position in the cartridge holder.
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