;e3ehh| p>*6"T_ A PRI NTI NG APPARATUS AND | NK CARTRI DGE THEREFOR,Thi s
patent application clainms priority from Japanese patent applications

No. 2002- 093838 filed on March 29, 2002 5 No.2002- 099211 fil ' :
2002 and No. 2003-077849 filed on March 20, 2003, the contenzﬂmwmwmmmmmmmﬂe
i ncorporated herein by reference. BACK ND OF THE | NVENTI LEleld of
the I nvention The present invention relates to a printing apparatus
including an ink cartridge for supplying the printing apparatus with ink, a
carriage on and fromwhich the ink cartridge is installed 15 and detached
and a print head Am@RINTI NG AFPRRATUS AHS. IMEr CARIRIDGR FHBREFRORe present

invention relates to an ink cartridge precisely installed on a printing
apparatus for supplying the printing apparatus with ink. 20 Description of

the Rel ated Art réepeildit applidkriofb]l BE Bl 10ONS, Pfoth b8pRhEBEIDAGent
apparatus, prints texts or images by ejecting ink droplets onto print nedia

by a prineppéigamiomsed Bn- a0 ear #9388 nodildgdbacknandafreit h 29 di 280ion of
a hori gonjgl ,363N0RG \hish e A RAREL ] eedeloSHRpld &% 2909 Ry i,
such as papers, "set 'in"a paper feeding iray one at "a tinme, and a paper
carri age oechantkm o Nt2exas ,t taet tynsemds dthehpehnéreeth@rporh tet hiear iof a
vertical scanning a predetermned quantity at a tine. Usually, an ink
cartri dgeP¥oRE&RASRG bl ack ink and an ink cartridge containing ink of
various colors, such 30 as yellow, cyan and nmagenta etc. are separately
installed in a carriage of a full-colored ink-jet printer. 2 The
carriage is nade up to be BAGKEEROUNDt OFa THEaINVENTION unit, on which the
pri nt (gead is nounted, and a cartridge nounting sect ion, in which the ink
cartri ge is installed, in order to enhance maintenance efficiency of the
print heagiefdr bliethea IRRERIM JOr 5 storing informati on about a production
date, a product nunber, , , o
The present invention relates to a printing apparatus
including an ink cartridge for supplying the printing apparatus
with ink, acarriageonand fromwhichthe ink cartridge isinstalled
15 and detached and a print head mounted on the carriage. More
particularly, the present invention relates to an ink cartridge
precisely installed on a printing apparatus for supplying the

printing apparatus with ink.

20 Description of the Related Art
Generally, anink-jetprinter, oneof theprintingapparatus,
prints texts or images by ejecting ink droplets onto print media
by a print head mounted on a carriage moving back and forth in
direction of a horizontal scanning, while a paper feeder supplies
25 the print media, such as papers, set in a paper feeding tray one
at a time, and a paper carriage mechanism intermittently sends
the print media indirection of avertical scanning apredetermined
quantity at a time. Usually, an ink cartridge containing black
ink and an ink cartridge containing ink of various colors, such
30 as yellow, cyan and magenta etc. are separately installed in a

carriage of a full-colored ink-jet printer.
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the quantity of ink remained etc . is installed on the ink cartridge and a
circuit board, which is coupled to the nenory with a connecter and coupl ed
to the print head, is placed in the head-nounted unit of the carriage. The
circuit board is designed to transnmt agd 1O receive the information about
ink etc. to and fromthe printing apparatus . As an exanple of the nenory
for storing the information, there is a contact type nenory unit including
a coupling term nal menber, which includes a coupling term nal exposed to
the outside and a nenory unit, which is electrically coupled to the
coupling 15 terFhratarfThegeolplmarte tugr ronbe dsvededtitivald heedupiosted a

coupling term nal of, th rinting apparatus he nory unjit stores .the
o or i G Asod {THIETEE RE FHE mAS00 A ORERE AR | ST ST B OB ICH R GH em
that it magchechamBoREi &R teasekdaEt THpNageashandednd mirddet penhiarkead
because 20 the circuit board is placed i n the head-nounted unit of the

carri age Mafimtggginceonf firansavtef f§caRdinedegad ng FURE hieat of TRy ot

be proper| , sl : i i r of it of
the i ke cArrriage HErEiRe 08 SBUEL RL IR Ron ST L mrl T FRipet)

pri nt head thBagtact oy bf, inberma ipkdretd t ¥s2maofa il ontplel gk temtiriagew t h
a small coupling termnal area, is cl osel]%/ arranged, the coupling term nal

menber neéds & 61BEWERPAHHCYIYCR dFpTRP LS £ RERDUBIPRY G FRFNGC Sefe
printing appargtfsed @W@?rgft TEE al, NVENRIN 31 +Be HifEfihrdd Undtan

object of the present invention to provide a printing apparatus for

prot ect i ngfatbeacdrrhaghi cize devicte tf bpardats nde sihaned i td g ansfmirtmaridon
about 1é}nk of an i QFI car%ri d%te. S ailbnsﬁttal'l d grigg naéngrenan e W(%riiﬁt?rﬁ a
print “head S Whi'Eh "' CApabTet 52 over ¢oi ngTt he®above dr awdacks g
acconpany ap@atrie ueQnNVEshnIamEld o f the memangtiters o) Bed tbé ihfie rpaesent,
invention to provide an ink cartridge enabling a coupling termnal nenber

of a nenofFiese ihe& FﬁﬁtéﬁFt?YR@@eﬁ‘ﬁ&Yau%b%&chag‘dtlé’tgnﬁri%ﬁuR}flli%éeﬁmlmailng 10
appar at us i tial jqts r i } I f
over com nénte?%%‘%ébvg{llgg%rl?\/\dgac S %gcf:oo lalnbl?le %g%ﬁ%ggoeﬁ\/ﬁggﬁt%%glsc%te ‘.?llelst‘i di%s
anot her obpdcé mEmate yrigsewhichvientdlertird cprldyi deuphedntko dcdret codgé ihgvi ng

a degge of freedomon.instahkali 00, ROSLY! 90 electrically coupled to a
coupling terminal of the printing apparatué. The memory unit
stores the information about ink etc.

The above usual ink-jet printer has a problem that it may

be damaged incaseof maintenancehandlingof theprint head, because

20 thecircuitboardisplacedinthehead-mountedunit of thecarriage.
In addition, transmitting and receiving the information

cannot be properly done, unless the coupling terminal member of

the memory unit of the ink cartridge certainly contacts to the
couplingterminaloftheprinthead. Particularly, whenaplurality

256 of the coupling terminal with a small coupling terminal area is

closely arranged, the coupling terminal member needs to be very

exactly coupledtothe couplingterminal of the printingapparatus.

SUMMARY OF THE INVENTION
30



15 of a coupling termnal nenber of an ink cartridge and a coupling
termnal of a printing apparatus, which is capable of overcom ng the above
dr awbacks acconpanyi ng the conventional art. The above and ot her objects
can be achieved by conbinations described in the independent clains . The
dependent cl ains define 20 further advantageous and exenpl ary conbi nations
of the present invention. According to the first aspect of the present
invention, an ink cartridge installed in a printing apparatus for supplying
the printing apparatus with ink includes an ink cartridge body for 25
cont ai ni ng ink Ehereﬁ@nﬂuiﬂh@ﬁﬂdﬁW@Qﬁ®ftbﬁpm&ﬁ@n@émwﬁmté@uewmﬂqxi¢me
second si dewal | p05|te to he first sidewa k gn g&l %ﬁgmé section on
whi ch an FrRCSTRARY BREH Hy bl 8Ec0 OreGr L Fed PPRECH 1 ot BT -6F e i nk
cartri dgerQ@@)ink_;SaB@r W?Qtlﬁgrrﬁﬁ@éﬁ’mi@Ioﬁta(HddwlhRf@f e Har eartAkdgentai ned
inthe ink cartridge body, a contact 30 term nal nenber placed on the

second si damaklled dueingrasatenpage Mmidyoeﬁ@@dtrpheadt ohilsd heAARpERd a
posi tigni ng g@@??&nlﬁ’g €l arb R AbLudes i Qb&!ﬂéaxgggﬁgldtdﬁ "x\‘fdént‘?tfor}a*le i nk

cartridge bo I ng p05| Ion o e In h™respect to
t he print iamg .appar at us mhen the i nk cartrldge IS installed in the prlntlng

apparatus. 5 Wth respect. to the ink artrld e, the ink su
be prOV|ded to B& &FOEEOFBth%b$??§t e%ﬁ“?tﬁ?Y?ﬂFtéﬁkﬁg(ﬁ%?

a bottom grosgk Nehttei ddd %na%Hn"‘ge‘éOBQuﬁlJ@ﬁ&B&éﬁmﬁglt heh@aResk 4 Gty “k
cartridge, the positioning nenber” may include a positioning rib protrudding

in a d|reoi|@maxmmkcﬁ@xtnidgexnm@naotouhélnertermgeaboeﬁ thiee duiknt ing
cartridge_may _further |nclude a rojecti a rovi ded .over the cont act
Cor m ML AR E Rt T Re e e SR PhE SR TR Al BT WA bRt s T e
ink cart rbdgevethemmhgjﬁ@élatgav&aatrammck& aa@bmﬁenﬁlﬁgrﬁmedmmwr@m udes

over the positioning rib and substantially parallel to the second sidewall.
Wth respéEF to the ink cartridge, the positioning rib may be provided to a

place outside oftansaggacHeli BE?eQM Yertheallysaxt endidig 1dnes, al,erRg e | ef t
and right side edges of the contact 20 term nal nenber. Wth respect to the

ink cartr ia@gielk ct:atetr:t;dgehtavtiegm d:e&areremﬁeﬁrasdqmmedstelbetcbowaldu@n

si de ] l SL |on ol ‘§ tolgqe%ge e&ngfqgﬁﬁﬁﬁy er@@%ﬁ e an %?%3&“1fﬂﬂ<

cartr ar "7 JaSP ed e g g
termlnal of a printing apparatus, which is capable of overcoming
the above drawbacks accompanying the conventional art.

The above and other objects can be achieved by combinations
described:ﬂttheihdependentclaims. The dependent claims define

20 further advantageous and exemplary combinations of the present
invention.

According to the first aspect of the present invention, an
ink cartridge installed in a printing apparatus for supplying the
printing apparatus with ink includes an ink cartridge body for

26 containinginkthereinandincludingafirst andasecondsidewalls,
the second sidewalls opposite to the first sidewall, an ink supply
section on which an ink supply opening placed on or near the first
sidewall of the ink cartridge body is formed, a memory for storing
information on ink contained in the ink cartridge body, a contact

30 terminal member placed on the second sidewall of the ink cartridge

body and coupled to the memory and a positioning member, which



the printing apparatus. 25 The ink cartridge may further include an inverse
nmounti ng preventing rib for being engaged with the carriage of the printing
apparatus when the ink cartridge is installed in a proper orientation on
the printing apparatus. The ink cartridge may further include an inverse
nmounting 30 preventing rib which is engaged with the printing apparatus
when 5 the ink cartridge is installed in a proper orientation on the
printing apparatus. The ink cartridge nmay further include an inverse
mounting preventing rib formed on a first side wall facing a second side 5
wal |, bot pradgirhdieisr §romrithes sedosdcohdewa e ofiat he linkt easbrtiidagg kdrkdy bdrom
and the front, walls, said s nd. sj de .1, being | ocated next to.another
"k cart r ARseARE PRt AR BENF 1k SBrRrcag ot sSFReEl e the K RER Y
printing appahaltus wMeer eas k& centadigeend naktaenber ibs thecaratriear the
second side wall. 10 According to the second aspect of the present

i nventi on@P®d3Yiafkiscartridge installed in a printing apparatus for supplying
the printing ap t i i i_n d Ny i far .

cont aiéli ng di ff@?ré?iltylf?%%ﬁcq&ugll—lﬁggg%??g %‘?%%(A/acﬁé lﬁ%%&%%g&siogg\%ﬂg
opposi t e maytdwpfividedtddead 1opat bithiedni 1 bdévapl adathel bnk ratrhe iidak
cartridge body and a plurality of ink chanber separated by the_partitioning
val |'s, anBoW SBpFl Poséom G055 1RG Chei fRTSGpR 8589?%9§16Ie&’€é Son or near

the first sidewghknofeibect Nk Gald i 082 POLAYISO! NasP YHH NG dr i Refiber
plurality of ink chanber are formed, an nenory for storing informtion on

i nk cont aimaed inglukde Bnko20ttaningdyb uoyt ring donradi nesitriomalt owamber
coupl to.th mory .and pl aced.to corresponds to the partitioning walls
SR GRS R 2y S o e €%ody. Wth respect to the ink
cartridge, the TRk sdppky¥repedyagmaR¥ubehpkacaditigeba elkogectangheatrr st
sidewal | of the ink cartridge 25 body on the bottomcrossing the first and
the secon®rSVdERsl PVeyy Ehe redpardt ttEMHEGINRERPEX| af et e Heetynt &6d £8fni nal

menber nmay ke Rlaged ata place corresponding to the partitioning walls
close to & si cr{evvgﬁ F‘gposFti oned next to another ink cartridge when at | east
two ink cartridfyéesharespest ald edei ink kerpriidgiengt apper el est i n@@arte mapk

cartridge.may further_ include, i nverse mount.i revent.ing rib.for_heing
onoaoth Vi tRiERE br FREFRS e st A A Chafe I A, A PR Pl R Retlal 1 o
in a propeubetaartialliignparatihelptionthagsappadattiigewae.i nk cartri dge nay

further include an_ inverse nounting preventing rib for being engaged with
the printing apPaFBtXRSReRh t5 ERe ik CREEtirdge tRe RRFINIH 1% t4prder

ori entati 88 SRy NaeAr it B ApRLALGe Theah NCEAGIIRn By vEuLLRELLY

i nclude an ihverse nounti preventing rib, on a si
faci ng a ex¢esdnggsiteealdlongva ¢keitrasdesighte shdet edgandf lédnesecnhdct
si de I V\hereilnm:é%btege contact term nal nmenber is placed to be close to

the cfossifigm s
Withrespecttotheinkcartridge, the contact terminal memberxr
ig placed to be close to a sidewall positioned next to another
ink cartridge when at least two ink cartridges are installed in
the printing apparatus.

25 The ink cartridge may further include an inverse mounting
preventing rib for being engaged with the carriage of the printing
apparatus when the ink cartridge is installed in a proper
orientation on the printing apparatus.

The ink cartridge may further include an inverse mounting

30 preventing rib which is engaged with the printing apparatus when



sidewal I, for being engaged with the printing apparatus when the ink
cartridge is installed in a proper orientation on the printing apparatus.
Wth respect to the ink cartridge, a center of the contact 15 term nal
menber may be placed at a place fronlmhgch a center axis of the ink supply
openings is away. According to the third aspect of the present invention, a
printing apparatus includes a head-nmounted unit on which a print head is
nounted and a carriage including a cartridge nmounting section 20 in which
an ink cartridge is installed, wherein a board including a device for
readi ng ahbdewinki ngrinfdgeatsonnenalhkdofint hepirpkecavtrikedgetisnpbacéedie n
the cartridge nounting section. Consequently, although the head-nounted unit
is reaneHrgPBﬁPQhépagﬁﬁFH?us body during nmi ntenance work on the print

head, the boar drh8ciiidicdg 25 dRendoviert AOF R sandnekEeNgoh At OrgRL T ON
about ink of the ink cartridgé is protected because the board can renains
in the appaedensibodyib Atworetl mp vofthetf oide wakbdaciol eheeppadenide

i nventd on printin par at us_i ncl S ri i d. i an
i 30 careitageohe PalRart Bt ahtinr A afr SRR E%E uit R SRR,

t he carri age bodeneand aheofroht welladi, ngs 8d devbad Jiate wadlliveg ng lansdtadi ting
i nformati on about ink of the ink cartridge is Elaced on an inside of a

front wal PeBF tRARATRTRGEN CHHSSGRR Mien RE BEAPE FHEI takngRT e dR%F ce
for read'Qgggﬂﬁsw@n%bagihngﬁéngkaﬂeia ag%p?ggtﬁg,tQﬁek@gscéﬁéerQQabﬁ

prot ect ed ause the board can 5 be romthe print head placed at the
back of therwmanailagemb&8heisubhaayedf nebe theeaeconddeédenwtlhecessarily

descrjbe all necessary features of th resent Jnvention. The present
ventT on rmy FSERRRS SHb Rt A A & SHEuPeSaBLC T PEBH tShbve.
The aboveaanthiotdhet fierfeut 85t anleaduant pgest Ohgt Ao F Ls@ate EOsupyent hgn

w Il becone nore apparent fromthe follomﬁqg{descrlption of the enpbodi nents

taken in EBAj BRELF 6AIVFRIPA Y HEUACEBHDp Y i dfhgs 18R ERTPESERPPPPEN OF
L1 AN ALl bacnoprensa Ligenohonan sayers . extean
respect teidewehb@wpmaﬂtaﬁotheﬁﬁnﬁmmidéwabhtE@ntitioningwalisplaced
15 in the ink cartridge body and a plurality of ink chamber separated
by thepartitioningwalls, an ink supply sectiononwhich ink supply
openings placed on or near the first sidewall of the ink cartridge
body corresponding to the a plurality of ink chamber are formed,
an memory for storing information on ink contained in the ink
20 cartridge body and a contact terminal member coupled to the memory
and placed to corresponds to the partitioning walls on the second
wall of the ink cartridge body.
With respect to the ink cartridge, the ink supply openings
may be placed tobe close to the first sidewall of the ink cartridge
25 body on the bottom crossing the first and the second sidewall.
Withrespecttotheinkcartridge, the contact terminal member
may be placed at a place corresponding to the partitioning walls
close to a sidewall positioned next to another ink cartridge when
at least two ink cartridgesare installedinthe printing apparatus.
30 The ink cartridge may further include an inverse mounting

preventing rib for being engaged with the printing apparatus when



FIG 2 is a perspective view showi ng an overall internal 20 structure of
the ink-jet printer shown in FIG 1 fromwhich the upper housing is
renoved. FIG 3 is a cross-sectional view of main units of the ink-jet
printer shown in FIG 2. FIG 4 is a side view of the carriage of the
ink-jet printer 25 showmn in FIG 1. FIG 5 is a top view of the carriage
showmn in FIG 4. FIG 6 is a perspective view of the carriage partly
renoved shown in FIG 4. FIG 7 is a perspective view of an ink cartridge,
one of 30 the enbodi ments of the present invention. 8 FIG 8is a

per spect i teeviielw showrrigigehé sharisomloedt he bnkrorerr pdgentBrdongani sha si de
Vi ew show n: nrtri]% secogd %iudewall of the ink cartridge, and FIG 9B is a
si de vi ew"SAOW na FREERITT 'si dewal | 5 of the ink cartridge. FIG 10 is a
perspective vi ephefige ddueLiaddd indgefuabhthei neThadidrennvefrdehaophesast
invention. FIG 11 is afperspect i ve view showi ng the bottom of the ink
cartri dgePERERALLASHI D oy, babngiegdageq wibh fdispEént BIBRRBTRIIHS WBRof

the i L in FLG. 13A i . . | vi
Show 15 ¢ RECsdiangRerhansh TortpRlat Tk AlA BEcPsec SyeRLaYohpgR! cheen
enbodi mrenprahttiheg ppeseatusnvention, and FIG 13B is a side el evational

pl an view 15 showing the fourth sidewall of the ink cartridge. FIG 14 is a
perspective vi enf8f I CaYIHEHGEe i“ﬁYmEPEEh?%l?ﬁ%u‘g%raﬂ iLAYELSEr BOPRSERPI ed.

FIG 15 i gra8vBRESPECEINE Wh ¥ SNOWIRG BN &l fdOPa Of A8 g EPKssing
cartridges installed in the carriage. 20 FIGS. 16A and FIG™ 16B are partly
Cross-sectiiéaablyi ekl ch crosses the bottomand the second sidewall, wherein
10 the contact terminal member is placed to be close to the crossing
sidewall, for being engaged with the printing apparatus when the
ink cartridge is installed in a proper orientation on the printing
apparatus.

With respect to the ink cartridge, a center of the contact

15 terminal member may be placed at a place from which a center axis
of the ink supply openings is away.

According to the third aspect of the present invention, a
printing apparatus includes a head-mounted unit on which a print
headismountedandacarriageincludingacartridgemountingsection

20 in which an ink cartridge is installed, wherein a board including
a device for reading and writing information on ink of the ink
cartridgeisplacedinthecartridgemountingsection. Consequently,
although the head-mounted unit is removed from the apparatus body
during maintenance work on the print head, the board including

25 the device for reading and writing information about ink of the
ink cartridge is protected because the board can remains in the
apparatus body.

According to the fourth aspect of the present invention,
a printing apparatus includes a carriage in and from which an ink

30 cartridge is installed and uninstalled and a print head mounted

on the carriage, wherein a board including a device for reading



showi ng that the ink cartridge is installed in the carriage. FIGS. 17A and
FIG 17B are another partly cross-sectional views show ng that the ink
cartridge is installed in the carriage. 25 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The invention will now be desgribed based on the preferred
enbodi nents, which do not intend to limt the scope of the present

i nvention, but exenplify the invention. Al of the features and 30 the
conbi nati ons thereof described in the enbodi nents are not necessarily
essential to the invention. 9 FIG 1 is a perspective view show ng an
overal | ertdrwaltstg uctigmenafiean abokt] eukpef ritter inkneadtfridee prd ptliacgd

apparatus, wWth,respect_to an enbodinent of the prese i nventian. The
TPRC] ot pPPNERr TRt 1 S IRt HedroREshaBetr BRI ES: QRIS HaL i dtfiu se
S directi pBartinehddeging tRPCeROHS Mk arkh i dPWRIG RRUsiing 1HFerHRRebn
housi ng and the |ower housing are conbined with snap fits. At the back of

t he upper akeusi gk FF1thg baperntaddaeni s oz sed Hersysel hheHeoPEhERf eed
entry 403, _a e r.ay: i pape f r tac and a
paper Teodeqalal Tetiihe e BRaadhapete SIGE R S Ktriy=l "one
end of the paperhéeadntamy oflOheairergaltaiced dothkenpapsscd et tnayekt@ibe
placed to tilt fromthe paper feed guide 111 toward upper direction so that
t he paper 2féeHeFrEFaTY0 tREEPE BNOLpEPEI BTEFEPINGPVARLLRE - f r BAE BFSERRC upper

housi ng 19%veﬁt@%&%%ﬂia§%%a]58% 480 0PSRb Pl 08ni sk £AEMRL 1k d E%S%%H%%d

di scharge opening 10 a paper discharge starker 120, on which the papers

ej ect ed apbopel edTlup abioyephnad et heThite papess dinsichdy gyt ayes kérti@Priesepltaced
to store the ers . he back of_the | ower haqusi 02. fram t he paper

i sohll ge BFERERG It b RoReRe T SARRA c pAPRP LT bRHHG I PORCERE B8 Bhper

di schar geo@pehengmbld idehtefl tuxensont BahjuRetpapews tar eheeaevethangyihhe
sloping state. In addition, the paper discharge opening 104 includes a
starker h8FarFa§I8nit 121 for hol ding the paper discharge starker 12 0 at
the opposite end to the paper eject ion side along the w dthw se 25

di rection, when the paper discharge starker 120 is pulled out. Mreover,
FIG 1 shows the state t BALEFh®EPEBEPTUONCREAr GHESDARKENGE20 is in the
interpnal side of the | ower housing 102. All over the surface of the upper
housi 101, a window 105 is forned. The wi ndow 105 is covered with a
transparent or BOcser i afSiewaidctCiaMery k6 .sHefii6ly S ghthkiquexesrnaapabl e
of being ogened and closed. Wth opening the cover 106, exchanging the 10
i nk cart r FE§ECBEY RaP At dide IRdr Préafcke @88iPY Wdvherimtd nSoAPPREALEEY back
of the up h i 101, ‘sSWi.tchel a p Lon_swtch 132,
each of mﬁ?%ﬁ ?gégegﬁt?éna?yggpgg%ég%faggdghﬁlg?eggpg ghgébgggéfive Vi ew
showi ng an overBIG. | Atks nalpsrspaalcive o igiv sheovima et opeiraflér ib06rshdwn in
FI G fromwhich the .upper, hoysin 01 i s renove and FI G N
cross<sectrbhs ui?leeﬁfo?h%a]i%ﬂn%t ?rgﬁ%reéfoiﬁ.owpnlf‘h I?o%eﬁﬁ&h&?ﬂﬁilgl?? a
mai n boar dppé®, heliswhgchsarpmbitar controller is conposed, shown in FIG 2,
is vertically placed, and a printing mechani sm 140, shown in FIG 10 2, a
paper feed mechBRfsm 15@ @HESa- papetonabd iepchhRadm UBhL s Sfdvire ink-Jjet

printer shown in FIG. 2.
FIG. 4 is a side view of the carriage of the ink-jet printer
25 shown in FIG. 1.
FIG. 5 is a top view of the carriage shown in FIG. 4.
FIG. 6 is a perspective view of the carriage partly removed
shown in FIG. 4.
FIG. 7 is a perspective view of an ink cartridge, one of

30 the embodiments of the present invention.



in FIG 3, of which a print engine is conpose, is placed. On the main board
130 , control devices , nenory devices or/and other various circuit

devi ces, such as CPU, ROM RAM and ASIC etc. , not shown in drawi ngs, are
installed, and light emtting diodes 15_.133, 134 with which a user can
check if the power switch 131 or the opgratlon switch 132 is properly
operated when the user pushes the switches, are placed at the edge of the
mai n board 130. The printing nechani sm 140 i ncludes a carriage 141, a print
head 142, a carriage notor 143, a timng belt 144, a suction punp 20 145
and a detectionFngi t8 2 etecperSpepapeesview rétesving ahpapet tbredf retndnks m
160, the prlnt head 142, nmounted on the carriage 141, prints an inage by
scanni ng B¢tk 98fni ng belt 144 driven by the carriage notor |43. This
print head 142 bscsuppli &t Wids kP hnblienh g4 00495 Ml nHakbed in
the carriage 141, and the colors 25 of the ink may be, for exanple, yel
magent a, a:;aarcaamrlbi%:,kanmﬁqaa@Ensf@eddneormnshnwiﬁg tilrect lnuded sadparpéﬂ feed
tray 0, g P § 8E{eed g e 111, a paper feed roller 151, a hopper 152 and
a sepat at Pbn g cC2BLEpeFgeP piled up on the paper tray 110 and put in
order by the papet. gl des hldeasgept 6866 dw JFeanni hibe 34 1SieRA akineRhpad 153
by the raised hopper 152 according to rotation of the paper feed roller

151, so tﬁ@?oﬂh@eﬁap@ﬁ Pharereeanﬁneeventioehe paper feed mechani sm 160 a

[ t t 160
Phgfﬁdgs g paggr rol%gﬂﬂ%%) P@%ﬁ g%?§- gg%%§%og%%gb§?q§?£cﬁgige

roll er 168arta1ﬁgggedoﬁnrmhl@EG164O a paper feed notor 165 and a paper

di scharge stack 120 etc_. a by the pap feed nechani sm 150
s nBETred it BFR- Crfe Lop e BT igia b T6ACH A ThE TaE o ok GRFLr 185
driven byshgenpageglbeeqonntor 16S and conveyed to the printing nmechani sm
140. Next, the paper P is inserted wthin the paper discharge 10 roller 163
and t he jagged Fé@Le&3&6ASda|ﬁeﬁnbyeﬂﬁeapapealfee§WW§h@w1m65thenée@endeyed
to the papep dLs Lagker %%Qd ElG 0 F't% tﬁ AL &S Shdis VLF;Whea top
view and a perspec |ve an parf ?pl Re” carrrage ,
respecti vekyseiﬁhelﬁaéﬁtage laﬂddlmd udes asb@dslldéllﬂeamtza:MV@aaMﬂzbe@Fl GS.
4 and, 15 5% The ?t hegd 142 |§ nmount ed on the bottom of the body 14la
of th¥ caPPPH§RI1E e( ppEthgsidswall ghqthRelnkk@itErfE§e 146B cont ai ni ng
bllack ink and thegi nks cag ty 'p@&%ple%@@v‘éoﬂﬁéwnbﬁga'd%ﬁag}’@r'1911%1@%'110&@0 such
as yellow, cyan and magenta etc., are installed in the i nsi de of the body
141a of thekceartagé9§&1a¢5|@mssplled And, carrlage gui de section 41
separated each predet er m.ned dlst nce whol for t both
sides of the bagig ?H@SSbgerfgfgtéyetﬁee%a?r ing ih. %ﬁé%fn'gﬁ Fg And, a
gui de nenbeso 4Bk(EhEtr4ﬁgebldnegamﬂeh bﬁlageeaéekdadeby the carriage QUIde
section 41 is forned ane 7 (FIG 4) placed to be a_25 verti cal

st at %nd perpeﬂH?%ulaﬁAténﬁ HFFec?F%naBF E%ﬁ§e¥|ﬁﬁoﬁﬁesﬁﬁbéPna¥hV%e@§|de

nmenber 43sh§w@h?C§HaE' kget Eﬁk”@'a@tgrﬁ.agg 107:apdah $ehRenh sRet hatrihge.
cross-section of the end of the guide nenber 43 is Z-shaped. Furthér, in a

bent area of th’élgﬁrcﬂeﬂhﬁfmbﬂﬂ;:s 1aBp%ﬂi'¢ agfotirey] petritdly 4IQSSA§bChePEBhg a
hor zont al. 0ac (-5 o « A0c e, GULCE TBIbEL. 43 ANA & 1Al (o dn PLALEGLLON 410,
'cal “part 43 e

41d hol ding a ver &° e are orne
carri age 12

25 DETAILED DESCRIPTION OF THE INVENTION

The invention will now be described based on the preferred
embodiments, which do not intend to limit the scope of the present
invention, but exemplify the invention. All of the features and

30 the combinations thereof described in the embodiments are not

necessarily essential to the invention.



gui de section 41. In addition, a slide unit 42 is wholly forned at the

m d-front of the bottom of the body 141a of the carriage 141. The gui de
section 44 (FIG 4) on which the slide unit 42 slides is fornmed at a paper
ej ection frane 108 placed to be a horizgntal 5 state and perpendicular to a
direction of conveying the paper. As us(Oal, the carriage 141 is nmade up to
be divided into a head-nmounted unit 141A, on which the print head is

nount ed, and a cartridge nmounting section 141B, in which the ink cartridges
146B and 146C are installed, in order to enhance a mai ntenance 10
efficiency of theGprinis h@@bﬁsgﬂacbﬁlm relev hearidigl 48( Pvera@)l iextleteiaig
connectors 147b and 147c(Fl G is set on the_inside of the wall of the
front of FRECEPEF] 85ea1?rﬂtﬂh |3r‘?‘gt DELTEER 1 1988, OFH % At b PR 2L A8 UFs

coupl ed t%1@E@Qfg@%tkﬂQQn@ﬂgoéﬁﬂﬁnﬁ@ﬂ%hé%régéﬁ@hbﬁgnkQantOTthnk- jet

i nformation abou production date, a 15 product nunber, the quantity of
i nk remai pednser.1h whiezlfmhexehedhenrﬁkapadmd@wmmahémd@@mm| ch

i ncl udgs conne%tor v§q ({1 he connect or. 147bd ij 147 | n addi,tion
board %ouffE§ tsfne] S 2RNPPES IR IR 88 %0  BECE LoXSarst ?%HPPﬁé

circuit bpaudihg8aan th@ nesedenvakingf atbecbaskneti Whenheadpmgurked unit
20 141A. According to the above structure, the print head 142 is nounted on

the head- mount eBtuRie Radn ahdhearRer diqusicit d 0148 & Papledc &@ St enhY
trid t t b
cartridge, %UEE' B8y asg '%lt"r?eBrpﬁaOpe§If1t eeé‘%n%'xfyc It %a%% Jeb”fg ey Q?ﬁg

prot ect ed ri ng nai nt énance Wwo print héa ecause
circuit anlodoﬂl48haoH pb]pe:pm fed heesel s:ltéb?b]eercb LE;e,pam'm ed palPesi tfieed ggidebs

146Ba $md 146Ca fg ge ng t he position whe thfiL nenorjes 149b and 149c
i ncl ulf nglddnn¥eFBr ¥NaAE ER IS Y19 e GG Board

148 are ceupl ﬁQpélfef@&iftha‘iﬁdl@n Lhe d1omdq of Thie bBErcﬁééaIQﬁ%S 1h46Bsand
146C. That is, the positioning ribs 146Ba and 146%& deci de the position of
13 the nemdeces tioblafdomdee pABrUdierf euAdect bk §oaitd d HePLBHAEECEAOR4Th

o AT b RS TR e0ol Bk gc i b goes gghoana 1eBC
bei ng engaged wiathtleobyvest 1€l Beheaandpkedd Blousing 101, a paper discharge
15 opening 104 is formed. In the paper discharge opening 104, a paper
discharge stacker 120, on which the papers ejected are piled up,
is placed. The paper discharge stacker 120 is placed to store
the papers on the back of the lower housing 102 from the paper
discharge opening 104 in use and provide papers sloping from the
20 paperdischargeopeningl04out of usesothat thepapersarereceived
in the sloping state.
In addition, the paper discharge opening 104 includes a
stacker holding unit 121 for holding the paper discharge stacker
120 at theoppositeendtothepaperejectionsidealongthewidthwise
25 direction, when the paper discharge stacker 120 is pulled out.
Moreover, FIG.1l shows the state that the paper discharge stacker
120 is in the internal side of the lower housing 102.
All over the surface of the upper housing 101, a window 105
is formed. The window 105 is covered with a transparent or

30 semitransparent cover 106, which slightlycurves, capable of being

opened and closed. With opening the cover 106, exchanging the



5 placed on the front of the cartridge nounting section 141B. And, error
nmounti ng preventing ribs 146Bb and 146Cb are forned to prevent the ink
cartridge 146B and 146Cfronbei nginstalled in other kinds of the carriage on
the sides of the ink cartridge 146B andl&460. That is, when the ink
cartridges 146B and 146C are 10 installed in the cartridge nounting section
141B of the carriage 141, the error nounting is protected because the cover
141b is closed properly if the error nmounting preventing ribs 146Bb and
146Cb engaged wi th grooves 1418c and 141Bd pl aced on the sides of the
cartridge imunbirngisiget bonmédhBenbutet hierknkaxgabpé¢ reagesy 1do146B 2anad ©46C
cannot be installe operly in other kinds of the carriage by callisi.on.
FG 7 1o ChopaEEhetePhebei BUP ofPaRt | MRIELHS (1 e, o Gt e Shigdi R s of
the present, dpvent i ON swARdh T35 e 8ch ranPRISPSGLYE: Vh @Yphoykag1thedhot t om
of the ink cartridge shown 20 in FIG 7. The ink cartridge 210 includes an
ink cartridge bBd¢.220isan pekspepplye seaw havifg @mmevenp 1266 naeadnal
positipning _menber 280., The.ink . cartridge dy, 220 .co ins ink I,
xarpl & bPLERCTEe Pherimrol Ae e o O R o Bhed e B clige
body 25 220 @pgenttaiuiging woinchs ireniiikst, aghtiatiy. neckangwodrs sk ctionsl
section, is filled wth a porous nmaterial holding ink. However, the present
i nvent i onVil&Wrdf el Wieke § Sheres fenbbaithent oweh oy i9gahdt e 2 BR HoPreRA

cont ai ner 1qRy QT aeidy LBk AR Bknapd) 26t el IoLRIDbHNPLYOLAK: L & Pl Nt ng
apparatus by an open and close 30 neans, such as"a valve and the like, in

t he i nk supprgrsiecedl iy placktl, Thediabrsnpphy sechannsB4@ thashawni itk FEGppl vy

ing 242, placed on.the bott 2 of the i tridge body 220. Th
hi S0pl 7 -opERERS 549 MEChRRJEl 1) BBAE BSESTol T T SE U 1200 EMbse ng
the bottom222cof 3t heri pkiedr br ipdaarbedyi2204 sHebRpokle §sbelikbema222 of the

ink cartridge body 220 is defined as the surface, on which the ink supply
section 240 is Phadedratmborned 156 t et 50 heevaragy Snannias dsviaceewsy and
position i - L zart L hasu vi ce
storing in 8%%3?%%H5§§83?KPEEfk%hgﬁgasgpﬁE Elnggbﬁﬁghk ca???f%%%?e?%é’kind
of ink, theti kol Tardrawlgeycortral hastbhéedol and afighnk eamidt ttihey cuodest

uant j f ink_etc, an exanple of th np 26, there is cqnt act
oo 18 chpd T 3fev iR o yodlEeE SR CREE ket bydiy P kil drh HE
menber i nghddb b £OdRGikehM PRkS %@@eﬁ:ﬁ@e&%ﬁ@&%h@fué@@ph@ﬁéd and
0 e

a nenory device placed on the back oard so that 15 the information
data of th&emswatyghgsvi exei plpsgd ot whet edacastt heecHatacbopabnilddl-s and
the exterior arg,i ct I, rigald . rdi : t he
present enbodi rrgﬁF%%%%ﬁ%&gfgégfn?g&égﬁgggt&t%%;Métﬁ %égggg’géoﬁ?éég
term nal mesber4262 cackidgrgmseven ) eotimthg el naks &xposeEicbrt putnhe
exterjor. The contact term nal, menber 262 is placed on the second sidewall
226, 4hi chAPSABH oIt ECELOR ALY Port i dSRRPAPESH CAHEF 1 EYes RIRFHOFEHM 222

of the i n%e@?&'éhﬂs%%@?%@%&iﬂiemadt he2nuRbehRt 84 ézﬁlﬂ:rfé)r&taa.ccrtiatg%" Aynal s
prints an image by scanning by the timing belt 144 driven by the

carriage motor 143. This print head 142 is supplied with ink by

the ink cartridge 146, installed inthe carriage 141, and the colors

256 of the ink may be, for example, yellow, magenta, cyan and black.
The paper feed mechanism 150 includes a paper feed tray 110,

a paper feed guide 111, a paper feed roller 151, a hopper 152 and

a separation pad etc. Papers P piled up on the paper tray 110

and put in order by the paper guide 111 are pressed to be on the

30 separation pad 153 by the raised hopper 152 according to rotation
of the paper feed roller 151, so that the paper P are fed into



of the contact termnal nenber is not limted to seven. It may 25 be a
possi bl e construction that the contact term nal nenber 262 is placed al one
on the second sidewall 226, while the nenory device of the nmenory 260 is

pl aced on the suitable position of thenk cartridge body 220, such as

ot her sidewall of the ink cartridge body 220 so that the contact term nal
menber 262 and the nmenory 30 of the nenory is electrically coupled by, for
exanple, a flexible 15 print circuit (FPC). And, not |limted to a contact
type, the term nal nenber may be none contact type, using magnetism or
optics. Ftle BApes fesd dreahanishold h@ tthecseedna Siidewdirbm228eotophefi nk
cartridge 510 according to the enbodi nent of the present 5 invention. FIG
9B is a sFgg QFESFEhgmAng the third sidewall 227 of the ink cartridge 210.
A posi tioning neRbesasP ficePhreadnien esablndpudde d Papeas Feiedgeo218rt 0 be
properly installed in the_printing apparatus on the second sidewal | 226.
The posi t £6hi iy Gt T280CKak6d: FoFPPEFNRAGCRABILEOLYRT clif Jor 6t § 8EE8Af r om
the 1Q se [ ] a i d I - 2 shown
R o e R e

wi dth WL pfotdre .cofhagtapear it pdlbyneEndeaptXecha¢chsni sha SOerd enkeneedt he

singl e-dotted,and dashed Line) of the positioni rib 282 is_in the outside
of the wi Hth1¥E e 5%%3 15 bt dé na@%et?ﬁagﬁéaém%ﬁ%%ﬂ% rE¥htact
term nal pEMHRr pdPer S hBKoSaT é3 hd@ecddiddd thethd RelivdesPmBERLAEEINYD

part 290 nbre closely placed to the top of the ink cartridge 210 than the
cont act t&#fi ndiextentidre Xepesf B He Apmeryedowdinhdnt hbeppsperodiagharye282

is. The projecti ant. .29 r f 2 ich.20 protrude gve the
posi t1ibnt gt b Son B A er T S ot S el B RRE kA 358, That
is, referrLeng aadFtenv8Bedt be pnseipapar (dhechapienstatiegroi20he surface 292
of the projectin?%part 290 i s beyond either the position_ (the dotted and

dashed |ine) ofFtfe bR iftinb A # 51862V 67V t Ret PO STHTOR L thESHBHBFEL St t ed
and 25 daﬁﬁ@%%f%’ﬁﬁ)e f o 0Bt ast cher ah pal s genber, %@%&pe@@l%ﬁ 2Nt hife 1N

the case of bein andled the ink cartridge by a user, the projécting part
290 is inceontage Wihintkudsxs ex ilmrdysdallkaentdhe conmeact4iibrRiGEl Aeahdr 262

dt itiqni rib 28 b ted. f i t.h
ot or Hor "2 Bs peit B ReobERE, TET o 0B gt B e ariso BoRRgh B tass Peabt 0
onto the §Fedk dyriisjakel (Fhe. 4,56, com e i hecariali dgenbesB 267t & snsage

because the contact term nal nenber 262 is not in contact with the floor.
As shown Pharkd nlmend Hhe eittercagtttiklgec dAFGCEOPERATARD FBkbef v8Piowsat

s, the | eagblul sguoenie atich Obybealh dllfertle i L Ne.B eqgtagieberyi nal s

in the upperrow, 1s placé data different position fromthe center axis (the
doubl e- dothedinadddasheth¢i hejyot4theof nkheupptyiapenisl LARG. dhe cont act
term nal nmenber_ 262 is placed t.o, be c%pse %ﬁ t he thir% sidﬁwahh 227
crosstthg both tHescetrd- A USIHIE 56 40% e SEEPESRTI25%6R PHBSEeRbnd

si dewal | g26det8rhdnaddiis©ancé hestd kAt ifdgenedl@tf ubthegiasl gdeshan

i nverse nountin reventing rib 229 placed on the fourth sidewall 228
opposi te p@clcwégpﬁprkaadsy déna oL £he carriage 141 (FIG. 4,5). And, a guide

member 43 (FIG. 4) sliding withbeingenfoldedby the carriage guide
section 41 is formed in a mainframe 107 (FIG. 4) placed to be a
25 vertical state and perpendicular to a direction of conveying the
papexr. This guide member 43 is placed like the main frame 107
and is bent so that the cross-section of the end of the guide member
43 is Z-shaped. Further, in a bent area of the guide member 43,
a pair of projection 41la, 41b holding a horizontal part 43a of
30 the guide member 43 and a pair of projection 41c, 41d holding a

vertical part 43b of the guide member 43 are formed at the carriage



FIG 10 is a perspective view of an ink cartridge, another enbodi nent of
the present invention, and FIG 11 is a perspective 15 view show ng the
bottom of the ink cartridge shown in FIG 10. The ink cartridge 310
includes an ink cartridge body 320, an jnk supply section 340, a nenory 360
and a positioning menber 380. FIG 12 i'S a perspective and expl oded vi ew of
the ink cartridge 310. The ink cartridge body 320 has partitioning walls
333 and 20 33S placed therein. In addition, the ink cartridge body 320 has
a plurality of ink chanmber 332, 334 and 336, which are separated by the
partitiongnjdeasést 83383 4hd IB5adddt cont aa rsldidef enent 42 nks wisldhodiwrmedFl G
12, the ink cartrjdge body 32Q has 3 ink _ch ers, the i hanber ,332 nmade
ip of an Bht ShahATTrEa G HhBOSEBFE ERBrPTeY vid 12 S5 C¥nESE ik adRanber
334 made wypiof tHe gpadL séoPi O 4vakG338) andHike R kit ieRime ywkh 1333 and
t he i nk chanber 338 made up of the partitioning wall 335 and an outside

wal | 337. iscfoxmedpite 2 pynariekedsi worfiransed OBrotdred it bhanberizgntal
magent.a ig LS €O taineg &ncﬁ e qﬂgnb%ﬁJg%ﬁdgndcﬁglkPM/iqk 3% %s gog%ained
in the chanber 336.PRbPebver the T nk caf?rldﬁ% o&@rgﬁﬁrﬁﬁ% g‘wﬁo elid
339 nearly parahtselsti®l | hehdotdom 2. 14N is madddid iten beFiGviléddi $ndo

perspective view to describe the partitioning wall s and the ink chambers ,
and ot her 2cHAFOTEHIESS (¥oH tad 4 3P s s WRACE thamtihthasarot s UK §icsand

keepi ng iRpk : j : . 1 nk pl. hon 34 i : |y
openi ngs 4%%85»321%3%6%%%%%9p?%‘%%ér?olﬁmcI%ls gﬁltcitght Eg%f |qrn Zk? %sa #35&2%9324
crossi ng théeBbathdoht822ané imetahledarin icdgerhady e320nor theabottoemdg? of

the i cartridge body 320 correspondi to the a plurtality of [

chanbll 395t 5808GHaY SRA0 RELREARS 368 nad Flriiscbirarita FiBnd) 362
The contagluddngesdhnabt FBEVRI7836hd 34Pkased .0B) the secoi toiedenali he326

opposite to the first sidewall 324 crossing the bottom 322 of the ink

cartri dgecbodye 370 lapd rBeatedntatoh hEepearEr bAJe FrywWpotisey ttieon RE1B.
artitionin . 0Sd ! | ction
gs tlheI rrelrm?ymgjé%e %?“}tchlgaﬁ% ca%%l? ?%gceé%oééﬁ%?%g%r%%gﬁh%gd&e@%]rliagtgi(gﬁabfI

themis ofltiestaFl&l ASAgtordnopnioenashow agothen secehdtsiatedaltle ,326 of
the i cartri dge 310 accordi ng to, the f[err.brgidi nment, of_t he presegt ifnventi on.
FI G B PECGUEHpRURRGE s hbif ngtdhe Fo it HIYS FERAIResh 861 PRe TPRKEEGPEr i dge

310. 20 Astshwn i cBhkerikZAs 1hERCHIY auedf, WHeCROMATEdELTERRheBRBREr 362

is placed at the position different fromthe center axis (the double-dotted
and dashedithnig)e gtontretionk siiiiplepdopérrngsin apkdl toiom act rdi aarphedber

362 is place l.ose th i si d | { 08SI t he.battom 322
and the seoont oA e s B e SO R e n b RS T B RN
term nal beabérl4362dn tlse dastirddedladbofeshd bapkaced:ted Hdael -pasiritiednunit
corresponding to the partitioning wall 333 near the third sidewall 327 .
The tetfthe (the dotted and dashed line) of the position corresponding
to the partitiofddGrahy 833chs LB&REedtwhttiifel henEapgenef nkhg wadt hg30 W2
(the distance between the 2 broken line) of the contact term nal nenber 362
of the nmemerptegdoon |thadwiad-meunted haitnk4 tarand dgee cirgugdrobgesdr dtfg to

t he enbodi fit r . i nv. | terld f .t .
term nal !rLreg%gtéarc 2 ?ggacfasltecﬂlteldr?e%ar$‘§/ﬁ§grﬁ%%%§§§t% ?loln“aésg]?ﬁglage{l}?ee%??%g%
correspondbagdt 4 s hearpard ipiricarictgdwalik 1 33 3ma bnéwahok wark dfdgae3pdinti ke
the ink cartri d4g§ 210, has a positioning rib 382, which protrudes fromthe

secomP si BeARIT4RDECANEE Ehe i ieEd PoRaFds4 8 Rt ShEORT 325 heail 148sREFoni ng

rib 382 igschoeated. out of the range of the width W2 of the contact term nal

menber 362." That is, the centerline (the dashed and dotted |ine)
Positioning ribs 146Ba and 146Ca for deciding the position

when the memories 149b and 149c including connectors and the
connector 147b and 147c of the circuit board 148 are coupled are
30 formed on the front of the ink cartridges 146B and 146C. That

is, the positioning ribs 146Ba and 146Ca decide the position of



10 of the positioning rib 382 is in the outside of the width W2 of the
contact term nal nenber 362. The ink cartridge 310, |like the ink cartridge
210, further includes a projecting part 390 nore closely placed to the top
of the ink cartridge 310 than the contacf term nal menber 362 of the 15
menory 360 and the positioning rib 382°s. The projecting part 390 has a
surface 392, which protrudes above the positioning rib 382 and is nearly
parallel to the second sidewall 326. That is, referring to FIG 13B, the
position (the broken Iine) of the surface 392 of the projecting part 390 is
beyond ei themdnher pos ilkidbnafd He 5201 dol téinarebroestted d ané)thd cbheector

ositionin ib 382 or the position (the doubl e-dotted and.dashed . l.ine) of
Phe cont hAR7Peraf b Tt iags FOORE PART oI T8 1 dUETS 10 ot er T ALPHASS an
inverse npuRhidi PuE¥etd @as&g@llga%pkﬁe@amltd@% E@Uﬁ&hn@ié@d’\?ﬂdn 3488

opposite to 25 the third sidewa 227 near the contact term nal nmenber 329.
FI G 14 i efatlperasputidas 1dilewy dfeinacanghags,with ahpoeswot 1Bk acal LAl Bhes

are installed. .The rri.age. 40 s the, first riridge_hol ding tion
210, 1 wRraReng®; FRECEIPRrage DA8 SORE LR, BRAERT R e e PR AR *ane
t he second cartxhdgeehobdi nguldlifgchrenedbing ribwhigbebhenink4eabt airdge
310 containing _cyan, magenta and yellow ink is installed. 19 A contact

term nal RERBER CARYSYeIH} e dnhcarhEipgsiltitGRNAHAGhTmpaingenstpdted
cartridge; I ecid aﬂgr Sgh Ga 9 Laing

menber 26%%%%%% k'rsrl\e(aryr(r}[)ér %rfzgég enft ée%?gclg%%a?w?%g(gf 210 i gxtkl %gt gk?egei n
the firstleaBtandlgeseldol Thay i5,sebenarhellitk caradddgeon]4§Bearid rigit6careri dge
hol di sectjon.410, has a positi.on decision groaqve 4 ich is placed at
he shfre " SREEALH Faa Gne’ CBRE SCESP R o e R 018 T AR CAREY SPFom
the secondsgarthdgerbel dbift $86t1 HPHARL I E Hhamddh e neorbaet tanp nal
menber 420 is and is engaged with the positioning rib 10 282 of the ink
cartridgec2eeed mepReNLY 1% KA f¥EQT CRAUNY e DHAVET G Neeatiiisn 1468ha8da gap
440, whi C*f4bébpéﬁ§§§’e&tw£&? S 11 49RROSIE 149 sNB158EANE CRELN LAdEs
hol di ng section and 1s gaged wth the 1 nvérse nounting preventing rib
282 of thefitkecaattril§ge 2hOunThoggheaiors OB | bul Gheldnkanarnkidgppl vy
needl e 412 is 15 placed at thg posi ti.qgn, which gs on the baﬁto of tge f
firstitar tFFERPhHIENGEEECE BR 1%%%8?8% Hos™ (95 et M Ss @bpF e
section Zégrgjaégebkngogqaggbgge. The ink supply needle 412 is hollow, and
an end surface of the ink supply needle 412 is placed in the inside of the
bottom of the cBE®i ageld00.PoEREHRE eheifew stf @dr enkdgarhsidorg seet Pbn
410, a co o ram nal er,46Q. i a 1t he pti ich,isg fir,
t he secongﬁga%Fggﬁbe nggﬁﬁg é%%t 5%§2§8 gﬁgm%%¥¥£§p§%§s’tgeghga%d%%aﬁt
term nal penbpecB8bizeotithesheniny t360 hdveron lef ithle dakt cadgeidd® Blown

installed,in the second cartridge hol ding,secti.on 450. .In 25 additjon, the
second catBritge ol de?’ﬁglg ct? %&? k30 ARCTHRER AR Aty 6256186 ody

regul ating;gr ogye; A Osudbi §hsd st PhRACRLL Aty hiken33MB6si dawakl pagit heneaAgt act
termnal nmenber 460 is on, is away fromthe first cartridge hol ding section
410 nore wmhmherhé8@entact termnal nmenber 450 is and is engaged with the
positioning ri . f i_n r44A4 0. re e

cartridge hoIdP%ggééggF%ﬁt%gggﬁaéogﬁéggigggF%é%Fc iéq%ﬁggégmg%%%ﬁgggk
sidewal | inR0 tihpppsdfe tAs tdme bifr She cextditip ge dblthend nkectireridd® bBoadyi s

engaged with the inverse nougting, reventin ,r'i 382 of the ink cartridge
310. i AkOsuPppFyhaedrs  4881Chi k %WBS*F??E%""&: Yt FRabR et aF ngsBEPEBN
410, is pLagcedoat {heiposid k9Rn %o%@)dssmgee}tﬂgl%ltcﬁ[ﬂ%? 10k .t heohkiel,
cartridge holding section 410 and corresponds to the ink supply section 240
of the inkheagpresege.imhenttomstiruobtohin tedet ¢ tihisupplbpdismiite 452f0%
simlar to_the. that ogﬁﬁgg i nk suggl% needl e ;412 EL the f_first, _cartri.dge
hol di ng sEEETBAC41F Ui nEROEPEPE al8 Y% hHEESFRRY s (BPHYA Ypenitys 2342,
344 and 3461etttihelFupik ¥ankrtidlgeriil.indheppaka supplyyamepenearibdl bas
three ink supply needles 452. FIG_ 15 is a perspective view show ng the

rel at3bn BEabfe FWRRidk arlriedges FhRsthired it thite 184 FHREEY A8CERBHN in
FIG 15, the ink cartridge 210 and the ink cartridge 310 are side-by-side
15 installed in the carriage 400. In that case, the third sidewall 227 of
the ink cartridge 210 and the third sidewall 327 of the



ink cartridge 310 face each other. As described above, the contact term nal
menber 262 of the ink cartridge 210 is placed to be close to the third
sidewal | 227, 20 while the contact term nal nmenber 362 of the ink cartridge
310 is placed to be close to the third sjdewall 327. That is, the contact
term nal nenber 262 of the ink cartridgée 210 and the contact term nal

menber 362 of the ink cartridge 310 is positioned next to each other, while
the 2 ink cartridge 210 and 310 are installed 25 in the carriage 400.
Accordingly, like the carriage 400 showmn in FIG 14, the contact term nal
menber 420 of tfbefinktswewly ishge ol @i4lghsecaén omid IuEmidy tdperciont adk ,
term nal nmber. 460 of .the se d cartridge hal di, sect.i on_ 450 ¢can.b

cl osely pggégﬁdeaﬁht}b? RS r%%gto i TS B CF&Fré;%%ﬁpgadyF do Iﬁ'bet * z(ed to
be 1 ong. §9pbmya@gbh|i9.§1 233 dasplbhbed aBWE cIdH ithy e Y a1 224
preventing rib 229 of the ink cartridge 210 is placed on the fourth 21

si dewal | 228sgpposthe o tidme22Ri ¢4 tdiedenhl da7i dgghibloglyt B0 nig® fmhent i ng
preventin Lb aof. t.he.ink cartrid | S.plac 0

Dl Govel | 908t B B8 I R T W HBRAN 458 HE e B Y

mount i ngofreNeah g ik s2dpdyosetbeohnki cdrd pildgeds 218 e ddredmver se
nmounting preventing rib 329 of the ink cartridge 310 is not |ocated facing
each ot hePPtC%}l‘%}j%e‘%ﬁW%/r,dﬁ Fe LOWREPSF Het@dh 112 DPeaRE Ehe M CRTsrdeRs| 327

can be closely ppsitdRnad>8e HaAak m‘élijn%lr? F& Phe RS WAL fnﬁ@frﬁé@ﬂ@n %%Qu_%a” be

small. FIG 16A and FI G” 16B are part cross-sectional views 10 show ng
that the ink,cauchiagael@Bing phAsizk lertimidde taer kagd 400ink GhelgAkand

FIG 16B - QSS- Sect | | Vi f the, d tridge hol di ti
250 ofY t hE2E5F HEEeCaBORIIE h TS SRALT BT B SRG. FHEI GRTFG Tt KPS ) O
regul ati ngngreove A& an &khkpuehot thesmémseyihed tihhate tRea iddanteaid tiygge 310

is installed in the 15 second cartrid elholding¥fection 450 of the carriage
400 as anlexadmP e H&econtars tyme samhbadesthicadse PR LEGELPEd i s

installed,_i e. ' o i l.di i rLd 400.
as shoun ToRrG 15 A Fh TP EetRudeg, SRELR0E, O S shpeates e
di rect i onbbartiheng ec orthocgr devilge dladaidignselne itrkl2d bhetibheardraa apet400.

Here, the _normal direction neans that the ink supply section 340 of the ink
car 1 Flige tBE0 PECERRE BN ARES Pl BB EY 485" ST 1. SEREbiRT SrEr Fiiga®
hol di ng segti eBnfalraBdriifatanhaat cher Bkpakigenhee 382cehthbe bRK are
cartridge 310 faces the
electrically coupled.
According to the present embodiment, the memory 260 is a
contact type and has a contact terminal member 262 including seven
20 contact terminals exposed to the exterior. The contact terminal
member 262 is placed on the second sidewall 226, which is opposite
to the first sidewall 224 and crosses the bottom 222 of the ink
cartridge body 220. Here, the number of the contact terminals
of the contact terminal member is not limited to seven. It may
25 be a possible construction that the contact terminal member 262
is placed alone on the second sidewall 226, while the memory device
of the memory 260 is placed on the suitable position of the ink
cartridge body 220, such as other sidewall of the ink cartridge
body 220 so that the contact terminal member 262 and the memory

30 of the memory is electrically coupled by, for example, a flexible



25 contact term nal nmenber 460 of the second cartridge hol ding section 450.
The ink cartridge positioned in the normal direction is inserted into the
second cartridge hol ding section 450 of the carriage 400. As shown in FIG
16B, the ink cartridge 310 being insertged, 30 the positioning rib 382 is
gui ded by the ink cartridge position regulating groove 470 of the second
cartridge hol ding section 450 . 22 The inverse nounting preventing rib
329 is engaged with the gap 480 of the second cartridge hol ding section
450. As the ink cartridge 310 is further inserted, the ink supply needle
452 of therietoed rcavittr i [FFE)hol hdg sett lomiysd bat er sonhecs itupedetdf the
i nk suppl sectiin 340 of tge i nk cartridge 310. .As the oItonloftthe i nk
suppl y se&firBHS40"BIPTHERY AR A1 T URC BT EPE o MES PR ABHT ee™ @F PREFE - end
surface of the ok supply Headeded sholiBgSerOnsk &aid Id idgsrdnal giorgof
section 450, the installation of the ink cartridge 310 is over.

Accor di ngltjre iRk ¢kt ebiqe i2dgeatooziddnguppitines enhedpehti of Hiparasastwi th
ink th i nk | dle,. . 17 | . t
LTk LS oug Rhe Bk SHoR VSt i fd G chi ANtk d LB 11882 A0pTen par 1y

t he carri afetU80ink M@t ridyeand oF| G pdsR iaorei rey aesbeecl 8onbs pliaewsl dbrt he

second 15 carhnidge hol, di ng section 450 of the carri,age 400 w th respect to
a pl ane n6RAPAAPGIFRE LHE PREFETEAS &bl &R iBfy RFCReFd vara=tlaed 7R Thfi ch

corr eSpoﬂgsrithiﬁbGap%Qéatﬁgoéﬁﬁ dkelchacal hedye 31, | %r@%io%iie@eﬁihg the
normal direction™to the second cartridge hol ding section 420 of the
carri age #@0berFRE0 1B, awhdsht 2Ontng respdfths, whikhGprogBudstsodigon shate of

the i tri . 310 i i lled, in.t d trid |.d
socti B a85obR e Ridete P T, 08 AR Y By c AFRRAd BR o Ut 1B o
the ink sgppky sackion S0 tfe e iicilorGaigt FiBoes31ls Cy®scdd) Aanbacthwi th

the ink supply 25 needl e 452 of the second cartridge holding section, the
| oner sur Fa88%oPLt Hae prifeetiofpiPe 398CBELt Hermiie b araneeige 6310 €bfes in

contact wWikh @hautbn@ee1442 thhteh%iﬁgigﬂﬁ ERER gﬂsedaghgiﬂngiﬁewoEoehé50-
The position of the 1nk cartridge 310 is 8e0|ded not only 30 by the
penet r at i pesotithéngnkils@ppgl is necdie cds2idetat the winksWpplthesddeiancg40,

but ajso by L engaogIent 1of ;1ag,Pe3i L19M00, LLP terminal member 262.
The ink cartridge 210 further includes a projecting part

290 more closely placed to the top of the ink cartridge 210 than

the contact terminal member 262 of thememory 260 andthepositioning

rib 282 is. The projecting part 290 has a surface 292, which

20 protrudes above the positioning rib 282 and is nearly parallel
to the second sidewall 226. That is, referring to FIG. 9B, the
position (the broken line) of the surface 292 of the projecting
part 290 is beyond either the position (the dotted and dashed line)

of the positioning rib 282 or the position (the double-dotted and

25 dashed lines) of the contact terminal member 262. Consequently,
in the case of being handled the ink cartridge by a user, the
projecting part 290 is in contact with the exterior so that the
contact terminal member 262 and the positioning rib 282 can be
protected froman impact of the exterior. Especially, even though

30 a user drops the ink cartridge 210 onto the floor by mistake, the



23 382 and the ink cartridge position regulating groove 470. Accordingly,
the contact term nal nmenber 362 of the ink cartridge 310 is coupled to the
contact term nal menber 460 of the second cartridge hol ding section 450
with a degree of precision, even 5 if the contact term nal nmenber 362 of
the ink cartridge 310 is positioned far away fromthe ink supply section
340, because the ink cartridge 310 is positioned in the direction to the
sanme second sidewall 326 by the positioning rib 382. Consequently, the

i nformation obtained by the coupling of the contact term nal nenber 10 460
and t he contaat termingll wember 262 isf sahe Wedeuss thiedgenBaotcerhinal
certainly transmtied to the printi ppar.at us:.t hrough wires 462 of, for
exanpl e, r?—%'&?eﬁ {E%% lpsosnscf%lJént%o%élec\/r%n‘"?lp@?etal})%sﬁ]#%lﬁi ng rib 382 from
damagi ng the cop gedwh ehF TG SRERIRS cbfe Ob Fidhe: S680A6t eakidindgenddbodwl di ng
section 450, when the ink cartridge 310 is installed in the second

cartri dgettol §ihag s8cthilom lesgtindcsausentRe 655 OlohhRg Bl 88RO PEtHE i nk
cartrizdge i I i f i - f
terni§a|‘ﬁ%ﬁ%%ﬁ§5%8ﬁ§%§?%}&ﬁég?éﬁéf?ﬁﬁ'g&#?%ﬁ’gégégégﬁf%§%i§E§£?%§%g||ed,
the 20 i nkcararttd dgat2iOakssp@shei donglol ¢ nds thieed rret sdestiedettinen. ofhdte i s,

it means hggt the ink cartridge is positioned as the fjrst sidemg&%ﬁ%§4
faces the"CORPRBLYIRTHITE 2fenbefA6ONGR SEHe® SR "ERPEF| e TR

section 420 Ky tik@eSecondestHeVal id2hal aces 7 tHeodMnsuURPtY eed&cda?. |f
the ink cartridge 310 is mounted 25 in the second cartiridge hol ding section

450 in thsexmid t32m andhéhenbetsemndAtdthg sy seepridngifdewald292a8f -t el i nk
cartrjdge 310 wil |l bl.ocked the i cartridge. Accar di he
10 ad"é%lg:%ljo, W?lﬁ? ﬁgf‘ cart?:)grldhe di]lg)nyf\lrghglg 1%%9 ae%&C A J{}%Leé?sn%(

ink cartri pbe imnserte nore. Cbnse&uently,

cartri dgemadiit irsg premesritechd romm e ngplasddldred e thersecondewl caxrdg i dge
hol ding section 450 in the | nverse direction. 24 According to the above
enbodi nerfRPII thd Drideth iz emtdpLt 2 tont act terninal menber can be

certainly couplgd t 9ot he £opbae 8hD Yok, BARGS 0k LHL£REGEAA LRI

the contact termnal nmenber is placed far away fromthe i nk“supply section,
because tdnoddiknente @ft thelgerdsergoshvenhadni eI r Ebtison persdecsre

seco sidewal |, by. th osi ti.oning rib. .Accordjnagl the degr f freedom
STOOHE SR andidd S RORA N B3 EhE 1 QRCOLIL R, LNS, Ao BRET 148

pl aced carhdédnknereasedgel 1 adiidliiss ah L1he castriddmd Hdiw, gant agh ik m nal
menber 10 is placed at the position corresponding to, the partitioniq? wal |
of the i MORRYY S&ffeon 340 Karg™PsY ERE RRR RaP?$1 e badymewPee 380

transformed by ggﬂg ia%ggita?ééfasle&i\wsn@eszggerargdqffiw@ﬁﬁeqﬂ%mﬁ&g& uring

the ink cartri , contact termn nber can be further certainly
coupl ed t3Lad heToentakt cartnidge bhedped2 0l hosf peeicarniagewaAl shadigtande

present inv néion h been d cgggfq{b of .exenplary e di ts, it
ShouPd. be' UhAaPSESRTERAE “t hobe "SRR | hEHE 5T g ike iy Tifanges
and substd tlturaQis WoEhotk clepasd g Sf,r goutHed se,i whaeth the saapeataddthe
present invention, 20 which is_defined onIX by the appended cl ai ns.

by the partitioning walls 333 and 335 and contain different ink.

As shown in FIG. 12, the ink cartridge body 320 has 3 ink chambers,

the ink chamber 332 made up of an outside wall 331 and the

25 partitioning wall 333, the ink chamber 334 made up of the

partitioning wall 333 and the partitioning wall 335 and the ink

chamber 336 made up of the partitioning wall 335 and an outside

wall 337. For example, cyan ink is contained in the ink chamber

332, magenta ink is contained in the chamber 334 and yellow ink

30 is contained in the chamber 336. Moreover, the ink cartridge body

320 has a whole 1id 339 nearly parallel to the bottom 322. 1In



For exanple, though an ink-jet printer as a printing apparatus has been
descri bed by way of exenplary enbodi nents, the present invention can al so
be applied to sucha facsim | e apparatus or copying apparatus of ink-j et
type, if these printing apparatuses 25, -nclude a carriage. 25 WHAT I S
CLAIMED IS: 1. An ink cartridge for installation on a printing apparatus
havi ng a carriage having an opening, to supply the printing apparatus with
i nk, conprising: an ink cartridge body for containing ink therein and 5
having a bottomwall, a first wall intersecting said bottomwall and a
second waafdit spos&dCopioss b arsreaitd vid vistw taldles car benihespppt Yt sectingn
havi ng an | suppl.y opening. formed jn .said bottomwall of said ink

cart 11 dgerBbhy St oS ChAp o rad ThiTeh Samroneabs sErRs § MERERESF ned 10
in said igkierrhabdysctbody; ha1eont petpl gEM ARl cfBNDEL8i SROSELION sai d
second wall of said ink cartridge body and electrically connected to said
menory, said coht@dmk BHRPAY|Seridt SRAVRRY 1ak PEBPlY| ereeiEs dhd a34®cond
si de gdoe;angh 4913 RasLEanLAGTanbet,. which prelibites,y alosal doserond
wal I, for regulating a position of sai d ink cartri ge wt respec? 0 the
printing lappasatie lyf ehteinlgaatt diekst bodypaZd onnthet et tope ri22gofhiele sai d
ink cartridge is installed on the printing apparatus. 20 2. _The ink
cartridgel®8 FFFCFHIHT 2OWhetdd (FRHPRINE A FIYy CoFefti RgUF& L b¥abed MRar
said firsi pelhs@bepatdoi nksgaghyi gdge body on a bottomwall. 3. The ink
cartridge as 1n claim1, wherein said positioning nmenber conprises a

posi tioni ng ri lextnendiry@ 6i0dves &l c2Btehe tHeottioalvegribex 363 d Bwigontags 4
The ipk cartrid as.in claim3.,_ further conprising,a projectin art
proviled BBBURTEAIT T 460 TRPHATEC WBrT SoPOI U HEiibry J2Ac RAP e e

posi ti oni pgthelFirst dhdewdkl 824 tioe@enads Hebdd taini3 42 ot eleti ik S&tthr Bdge
projecting part conprises a surface which protrudes above and extends
beyond sa?PedYosiid otitthg loceEesdt 3feadtea RRFFUGIOT ofFCEEPEPTUFEAGe Y i FiEi n a

pl ane. whi 6hy ¢ o SURSEANI P 19 Par ahlehelroal¢h SREORGMBLNe Somddei tidn
cartridge as 1n claim3, wherein said 10 positioning rib i1s [ocated outside
of an ar eandnfyhet 5@t tlhel herrbaty R§0def | tieal imk estrendidgg RilAesocabsosy sai d
firstgand iecgnd side.edg&i of said contact termnal nenber. 7 . The ink
cart ri’dget 38 FRSCF AP RhetBFR 48 9"tbhtAct terminal menber is positioned

to be close to prawlilzs hat al ﬁoboﬁﬂé@dsﬂ&ni'\ﬁ%ttﬂeps@@%@eéiﬁekfaﬁarwédﬁﬂ when
at least two said ink cartridges are installed in the printing apparatus. 8

. The i nktlarinh ggetasdoe 8l aiarording fer therprred Hernh ainbBesRr 9Rmt | ng
preventing,pib-1oat Qel%é"‘ité‘a]t *&gp‘:g%hagﬁo%néh‘éh@E&EH‘H SPRAL L YIS
when said ink cartridge is installed ™20 1n a propér orientation on the
printing appavht e fnkTharinkdgar3iddge as in claim8, wherein said

positjjoning menper lies I &Rl 4,89C008MaLLe2NdeSEhd LONELSE terminal
member 362 is placed at the position different from the center

axis (thedouble-dotted anddashedline) of the ink supply openings.

The contact terminal member 362 is placed to be close to the third

gsidewall 327 crossing the bottom 322 and the second sidewall 326

25 on the second sidewall 326. The contact terminal member 362, as
described above, is placed at the position corresponding to the
partitioningwall 333 near the third sidewall 327. The centerline

(the dotted and dashed line) of the position corresponding to the
partitioning wall 333 is located within the range of the width

30 W2 (thedistance between the 2 brcken line) of the contact terminal

member 362 of the memory 360. In addition, in the ink cartridge



mounting preventing rib lies in a third wall that is perpendicular to the
second wal | . 27 10. The ink cartridge as in claiml, further conprising
an inverse nounting preventing rib that engages with the carriage of the
printing apparatus when the ink cartri is installed in a proper
orientation on the printing apparatus. 11. The ink cartridge as in claim
10, wherein said contact termnal nenber is |ocated near a third wall that
is perpendicular to said second wall, and said inverse nounting preventing
riblies on a fourth wall that is perpendicular to said second wall and
opposi ng Bd0sardorHing wel thelemb2diTieati pif taet prégends inwveataiom,1the

0pposi ng Ba0sapdorhirg wal Ehs ket nic_can s iirves
per pendi CaPAF 5 o 4pPanen e AF R S o o EBME ALTTReE ol st S PEEY Y3

The ink cgahkiglgs @ison BsCt it Pedterll Hhbhedr EOSPEhS1 My tan héyaree tABrAhng
preventing rib fornmed on a first 15 side wall facing a second side wall,

bot h sai dwhiLtsB33nd said second side walls intersecting said bottom and

sai d second wal saj d i i | Xe) tya an er. i nk
cartri%ge when g ellelgjétcgﬁggg(g?% ?ﬁ?(@air]fér)ieﬂc]gegsm}??aﬁﬂ:sl{]lﬁeechioﬁ ?’%‘% =
printing pppatabusng20imiianei whseh breantakis feomitlad seeshersidevalchBed near

said second side wall., 14. An ink cartridge for installation on a_printing
appar at us2Rav A FHGT QYRR hESRPOPERidtE - t SREUPPPYT HARIBY iTit] A§2

appar at us ; W tdl-4 dda oS@NPF i Pande ANhaky L Whdge chadyod0f-£oRtaiiRbng a
plurality of different inks theréin and having a bottomwall, a first

ext er nal wamberni &2 sedliatgisai thdoentenidie, (bhesesitdeandrdrdtahiline)
opposjte 28 to said. first ext l. wall,.a plurality.of, | ntesnal

parci 1 onPhg R PEE T APRSE Tt HE ddr o 538 Bebb R e et % ofn
chanbers dgti redtbbtcpaetrmiynasaidmpait skrqQni ng wall's; an ink supply section

having a plurality of ink supply 5 openings |ocated by said bottom wall of
said ink cartri 388 WoeFarddiigdgenRl8upbtle %ﬁ‘@nilﬁbscééwé@%%rﬁﬂi%g fugther

LS lelnk SIS B I AL SLofs TP Pl o
cont act téeha ik cmertherdad 84 0rtloah Ihecoaneete d ¢on sz U mesipery 3 Gad dictsposed
on saiy S%g%g%ye§88r§g. t élpééigfgﬁ¥ﬁ§39ib 382 is. The projecting part
390 has a surface 392, which protrudes above the positioning rib
382 and is nearly parallel to the second sidewall 326. That is,
referring to FIG. 13B, theposition (the brokenline) of the surface
392 of the projecting part 390 is beyond either the position (the
20 dotted and dashed line) of the positioning rib 382 or the position
(the double-dotted and dashed 1ine) of the contact terminal member
362,
The ink cartridge 310 further includes an inverse mounting
preventing rib 329 placed on the fourth sidewall 328 opposite to
25 the third sidewall 227 near the contact terminal member 329.
FIG. 14 is a perspective view of a carriage, in which two
ink cartridges are installed. The carriage 400 has the first
cartridge holding section 410, in which the ink cartridge 210
containing black ink isinstalled and the second cartridge holding
30 section450, inwhichtheinkcartridge 310 containingcyan, magenta

and yellow ink is installed.



to at | east one said partitioning wall. 15. The ink cartridge as in claim
14, wherein said ink supply openings are | ocated near said first external
wal | of said 15 ink cartridge body on said bottomwall. 16. The ink
cartridge as in claim15, wherein when sqid ink cartridge and an other said
ink cartridge are installed on the printing apparatus, said
contactterm nal nenberi spositioned at a place corresponding to said
partitioning wall which is close 20 to a side wall positioned next to the
other ink cartridge. 17. The ink cartridge as in claiml4, wherein said
partitioning wahlcoénesctntarpinane, mamtksad 20 plapd grasses theopglisaid,

contact termpal nenber_. 18 . The.i.nk carfridge as i | ai 17, wherein
Sol o) anghIERte TRTRE €125, £l %4 RE i i 88 R an it S kbl ralRehat” o
19 . The tgktgarébhtgetasetrnifhdimender F4U tdrert HOMMMHYN2 6AN WRKE! 886

mounting preventing rib that engages with the carriage of the printing
appar at usitefasarddprk 2¢8r £pi dgetrélpasinl thg faratpreperidpeehradiibd on

the prg nt ;L;Qet@sﬂa&@pvs-z FANETR LN S gq&tsrti %g%t%idg@ gkgﬁq}%%e@/e%ﬁi n
the contact term nal nenber T1es i'n sai d second wall “an € Trnverse
nount i ng pLeveasi agposbtiorsdéeni @idhigrbawed 14 Ihatwhispdrgpendiced at thet he

second wall. 21, . The ink cartridge as in claim14 , further conprising 10
an i nverséa%u%ﬁi%aﬁ%e%rﬁ%wqrit@qthaﬁr@ﬁga&e@emb?ﬁ 92 radgé 8Mavhe

printing appaddise WHEaA 3a@idiid ﬁ@f&fﬂ%%@c%ﬁohﬁ%oar%?é’ th3nf 1 8RRk act

orientation on the printing apparatus. e ink cartridge as in claim
21, wheretarmwheh tewsbsai 42D nkscand rislgewagesl misthalkthedpri&ipnapgr rib

, wher: eon) .  iwigtalthedpbnis iprapar rib
car triged o oE i R R T aRE 2 05, TRECPHR cATEr U S PR aual Ry £

wher ei n saedteont4and hherargapl4 4Rk chsi Phaseddat gaheetiansvawdl bppbsate
position near, a third wall of_said_ink cartridge body, which intersects 20

sai d bott bf WaP $eErRP Lt Bthdaiding S&ﬁ’éipﬁe‘lﬁﬁkg’é‘érjﬁied’@@gfe@r vhER

the inverse mounting preventing rib 282 of the ink cartridge 210.
Though not shown in FIG. 14, an ink supply needle 412 is

15 placedat theposition, whichisonthebottomof the first cartridge
holding section 410 and corresponds to the ink supply section 240
of the ink cartridge. The ink supply needle 412 is hollow, and
an end surface of the ink supply needle 412 is placed in the inside
of the bottom of the carriage 400.

20 Like the first cartridge holding section 410, a contact
terminal member 460 is placed at the position, which is in the
second cartridge holding section 450 and coxresponds to the contact
terminal member 362 of the memory 360 when the ink cartridge 310
is installed in the second cartridge holding section 450. In

25 addition, the second cartridge holding section 450 has an ink
cartridge position regulating groove 470, which is placed at the
same sidewall as the contact terminal member 460 is on, is away
fromthe first cartridge holding section 410 more than the contact
terminal member 450 is and is engaged with the positioning rib

30 382 of the ink cartridge 310. Moreover, the second cartridge

holding section 450 has a gap 480, which is placed at the sidewall



conprising: an inverse nounting preventing rib formed on a fourth wall of

said ink cartridge body opposite to said third wall , wherein said inverse
nounting preventing rib engaging with the carriage 25 of the printing
apparatus when said ink cartridge is ipstalled in a proper orientation on

the printing apparatus. 30 24 . The ink cartridge as in claiml1, wherein
a centerl ine of said contact term nal nenber extends in a direction
parallel to a center axis of said ink supply opening and is separated from
the center axis of said ink supply opening by a predeterm ned 5 distance.
25. A priogpowgl eppar ghe s i nati cartnhqbgémdarﬂgeaelcmmumanddm amcmc_i;e@
print head is ngounted and a arrla%e haV|n lggrtrl tion in

whi ch an YK E&ft HUgESAdWA EVFEtr’LH §?2 ‘Bg%‘? &P Ca tbl”a $oar d

on whi ch ﬁ@eVIAﬁlths&w1$Hééméalsd,Cpﬂla@oéﬂé)fhtr%ft”ba@tr_ﬁ& o Bdthdpot h
receiving and providing infornmation about the ink of said ink cartridge is

i nst al | ecgethirri 41 Gailp Waaed Stplthceporitiand wairhi dgeonotine i brtseBtion.
15 265 A OF LI 80, BPRALA NS, MLCR. ROTBLLSES, 816ALERARS L0, €8 D, | nk

cartrldge s'ins i AK “caftridge 18 unins

and apri ninbeagopDy etk vh Al cfathieag@k eafpiisgeg: Bhdoeswsoruatieh a
device for _baoth rece iving and _providing 20 information about the ink of

sai d i nk ®art?§ dgek iWRRISt A9%EHS Wivdr iSn 5381 d 3BoaPdtPE pPatedt ohan' Phsi de

of a fror@%&n@edﬁ%‘ 915%1? tﬁ@eflrst cartrld e hOldlI’l section 410, but
CACACACALL AA. A . g Al h. AU. AU AA. A. . AUY

. AF . AY{.AFZe there are three :|.nk supply openlngs 342 344 and 346 of the
A
S R e e e g o
needles 452.

FIG. 15 is a perspective view showing the relation of the
two ink cartridges installed in the carriage. As shown in FIG.
15, the ink cartridge 210 and the ink cartridge 310 are side-by-side
15 installed in the carriage 400. In that case, the third sidewall
227 of the ink cartridge 210 and the third sidewall 327 of the

ink cartridge 310 face each other.
As described above, the contact terminal member 262 of the
ink cartridge 210 is placed tobe close to the third sidewall 227,
20 while the contact terminal member 362 of the ink cartridge 310
is placed to be close to the third sidewall 327. That is, the
contact terminal member 262 of the ink cartridge 210 and the contact
terminal member 362 of the ink cartridge 310 is positioned next
to each other, while the 2 ink cartridge 210 and 310 are installed
25 in the carriage 400. Accordingly, like the carriage 400 shown
in FIG. 14, the contact terminal member 420 of the first cartridge
holding section 410 and the contact terminal member 460 of the
second cartridge holding section 450 can be closely placed each
other so that wires of, for example, FPC do not need to be long.
30 In addition, as described above, the inverse mounting

preventing rib 229 of the ink cartridge 210 is placed on the fourth
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contact terminal member 362 of the ink cartridge 310 faces the

25 contact terminal member 460 of the second cartridge holding section

450. The ink cartridge positioned in the normal direction is

inserted into the second cartridge holding section 450 of the
carriage 400.

As shown in FIG. 16B, the ink cartridge 310 being inserted,

30 the positioning rib 382 is guided by the ink cartridge position

regulating groove 470 of the second cartridge holding section 450.
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of the ink cartridge 310 is over. Accordingly, the ink cartridge
10 310 suppliestheprintingapparatuswith ink through the ink supply
needle.

FIG. 17A and FIG. 17B are another partly cross-sectional
views showing that the inkcartridge31l0isinstalledinthecarriage
400. FIG. 17Aand FIG. 17B are cross-sectional views of the second

15 cartridge holding section 450 of the carriage 400 with respect
to a plane not including the position regulating groove 470.

FIG. 17A, which corresponds to FIG. 16A, shows that ink
cartridge 310 is positioned in the normal direction to the second
cartridge holding section 420 of the carriage 400. FIG. 17B, which

20 corresponds to FIG. 16B, shows a state of the ink cartridge 310
being installed in the second cartridge holding section 450 of
the carriage 400.

As shown in FIG. 17B, when the bottomof the ink supply section

340 of the ink cartridge 310 comes in contact with the ink supply

25 needle 452 of the second cartridge holding section, the lower

surface of the projection part 390 of the ink cartridge 310 comes

incontactwithasurface472of thesecondcartridgeholdingsection
450.

The position of the ink cartridge 310 is decided not only

30 by the penetration of the ink supply needle 452 into the ink supply

section 340, but also by the engagement of the positioning rib



10 108F"109%& ()-37$109%& ()-53"109%& ()- 4109% ()-y2@0% ()-0

"100& ()-+++,, f-' .. uV4a/ 10! Xy$10%&' ()-zZ" 10%& ()- !1s: $10%& ()-y

7" 10%1& ()-Z"10%& ()- t10%m& ()- 10....// 0”24/

10! XL' $10%m& ()-![!Z"109& ()-![!Z"10%mg () -1 10%m& () - 10%m& () - 10%m& ()- 0! 0
_0x0000aB4/ 10! X3 010%m& ()- @ - 10%m& ()=3 - 10%m& ()-,Z

10%m& ()-'[(F'109%& ()-y(F'10%n & ()-y0; 1L1111111uV7 10'F 109%& ()- 109%& () -
10mm 10mm 10mm 5$10%m& () - y410%m& ()-3 f2 10%m& ()- 11| 2222L3a?uV7

10! | SQS$109& ()- 109& ()-F , 109 ()- 109 ()-!VLG 109%& () -

z109%& () - B833\MH 44 RaVA 0! Eat0vRdGE- |SI00@R8 ( rebiila¥ihb) -droAel 0%&D( ) -

* /R, - /R, - i | oL’ - " oL |

100 (). $51006. () 45KSSOGBLoaBVT 10111106 ()5, TA0E O LHL e

310 is coupled to the contact terminal member 460 of the second
cartridge holding section 450 with a degree of precision, even
5 if the contact terminal member 362 of the ink cartridge 310 is
positioned far away from the ink supply section 340, because the
ink cartridge 310 is positioned inthe direction to the same second
sidewall 326 by the positioning rib 382. Consequently, the
informationobtained by the couplingof the contact terminal member
10 460 and the contact terminal member 262 of the ink cartridge 310
can be certainly transmitted to the printing apparatus through
wires 462 of, for example, FPC.
It is possible to prevent the positioning rib 382 from
damaging the contact terminal member 460 of the second cartridge
15 holding section 450, when the ink cartridge 310 is installed in
the second cartridge holding section 450, because the positioning
rib 382 of the ink cartridge 310 ig located in the outside of the
width W2 of the contact terminal member 460.
Here, when the ink cartridge 210 is already installed, the
20 ink cartridge 310 is positioned in the inverse direction. That
is, it means that the ink cartridge is positioned as the first
sidewall 324 faces the contact terminal member 460 of the second
cartridge holding section 450 or the second sidewall 326 faces
the ink supply needle 452. If the ink cartridge 310 is mounted
25 in the second cartridge holding section 450 in this condition,
the inverse mounting preventing rib 329 of the ink cartridge 310
will be blocked by the ink cartridge 210. Accordingly, the ink
cartridge 310 will not be inserted any more. Conseguently, the
ink cartridge 310 is prevented from being installed in the second

30 cartridge holding section 450 in the inverse direction.



9$10% ()-i 666h777777uj _@ 10! t 100Z& ()- 10 10 10810% ()-!f5$10%& ()-S

43" 10% ()-F 210% ()- 7899: P<<zX6] @

1011t $100& () - 0! $109ZZ& () - 0! a$10%& () - 0! p&S10%&:’ () - 0$109Z&' () - 0! \ ME10%&: ()
S 0<r =+>>) 2% 242, 2wi [ M@ 10! 1 t $10% 10 10

10! p$10%: () - 0! $109ZZ& () - 0! a$10%& () - A1 2$10%& () -0, 7/ 2mP?” GrGBIEVE

1011t $17" 1092& () -z: $109%2& ()-Y 1092& ()- 4" 109%Z& ()-

3710008 () - 10928 (). GIAM BBLC)[<M@ 10! 11! "1097& (). | S$109&28& ()- 2! C

4" 100278’ ()- 4"10%8& ()-!f$10%Z& ()- S 10%2Z& ()- ~CCBDDDEE} A<M@

101 1t 1 k- $100@2Z8A ¢ oydi A 109EES (a)aova"el:w@&n(e)n (s BEOYRE {2 s¢ROBHOMTEL ), - 2! H

1%Poa/%$g_2)%§ Fmgj%m%lo 100% %rgééocy&l (6?11'1 0;/§L<I:‘S%>leé[%o ghe contact

1031098 ( } 24 XGR100&r 4F L AL {Dacft SHRGEK L nENHREQRUERE & 3mi AzDHERUE () - IK
L: NNNNNwi [ M@ 10$10% 10 10

10! f ! $10%&s(plaaed1beg gyay d:prodRe( ynkas oI 9CINNIGODRIqRAEW the ink

5 cartridgeispositionedinthedirectiontothe same secondsidewall
by the positioning rib. Accordingly, the degree of freedom of
the space where the contact terminal member of the ink cartridge
is placed can be increased.

In addition, in the case that the contact terminal member

10 is placed at the position corresponding to the partitioning wall
of the ink cartridge, it is hard for the ink cartridge body to
be transformed by the fabrication or the decrease of pressure in
manufacturing the ink cartridge, and the contact terminal member
can be further certainly coupled to the contact terminal member

15 of the carriage.

Although the present invention has been described by way
of exemplary embodiments, it should be understood that those
skilled inthe art might make many changes and substitutionswithout
departing from the spirit and the scope of the present invention,

20 which is defined only by the appended claims.

For example, though an ink-jet printer as a printing
apparatus has been described by way of exemplary embodiments, the
present invention can alsobe applied to sucha facsimile apparatus
or copying apparatusof ink-jet type, if theseprintingapparatuses

25 include a carriage.
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printing apparatus with ink, comprising:
an ink cartridge body for containing ink therein and
5 having a bottom wall, a first wall intersecting said bottom wall
and a second wall disposed opposite to said first wall;

an ink supply sectionhavingan ink supply opening formed
in said bottom wall of said ink cartridge body;

amemory that stores information about the ink contained

10 in said ink cartridge body;

a contact terminal member disposed on said second wall
of said ink cartridge body and electrically connected to said
memory, said contact terminal member having a first side edge
and a second side edge; and

15 a positioning member, which protrudes from said second
wall, for regulating a position of said ink cartridge with respect
to the printing apparatus by entering at least in part into the

opening when said ink cartridge is installed on the printing

apparatus.

20 2. The ink cartridge as in claim 1, wherein said ink
supplyopeningis locatednearsaid first wall of said ink cartridge

body on a bottom wall.

3. The ink cartridge as in claim 1, wherein said
positioning member comprises a positioning rib extending toward

25 the bottom wall of said body.
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6. The ink cartridge as in claim 3, wherein said
10 positioning rib is located outside of an area on the second wall
that is defined by extending lines along said first and second

gide edges of said contact terminal member.

7. Theinkcartridgeasinclaiml, whereinsaidcontact
terminal member is positioned to be close to awall that is located
15 next to another ink cartridge when at least two said ink cartridges

are installed in the printing apparatus.

8. The ink cartridge as inclaim 7, further comprising
an inverse mounting preventing rib that engages with the carriage
of the printing apparatus when said ink cartridge is installed

20 in a proper orientation on the printing apparatus.

9. The ink cartridge as in claim 8, wherein said
positioning member lies in said second wall, and said inverse
mounting preventing rib lies ina thirdwall that is perpendicular

to the second wall.
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5 11. The ink cartridge as in claim 10, wherein said
contact terminal member is located near a third wall that is
perpendicular to said second wall, and said inverse mounting
preventing rib lies on a fourth wall that is perpendicular to

said second wall and opposing to said third wall.

10 12. The ink cartridge as in claim 1, wherein said
positioning member extends in a direction which is perpendicular

to a plane in which said contact terminal member lies.

13. Theinkcartridgeasinclaim2, further comprising:

an inverse mounting preventing rib formed on a first

15 side wall facing a second side wall, both said first and said

second side walls intersecting said bottom and said second walls,

said second side wall being located next to another ink cartridge

when at least two said ink cartridges are installed in the printing
apparatus,

20 wherein said contact terminal member is located near

said second side wall.

14. An ink cartridge for installation on a printing
apparatus having a carriage having an opening, to supply the
printing apparatus with ink, comprising:

25 an ink cartridge body for containing a plurality of
different inks therein and having a bottomwall, a firgt external

wall intersectingsaidbottomwall, asecondexternal wall opposite
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an ink supply section having a plurality of ink supply
5 openihgs located by said bottom wall of said ink cartridge body,
said ink supply openings corresponding to respective said ink
chambers;
a memory that stores information about at least one
of the inks contained in said ink cartridge body; and
10 a contact terminal member electrically connected to

said memory and disposed on said second external wall in relation

to at least one said partitioning wall.

15. The ink cartridge as in claim 14, wherein said ink
supply openings are located near said first external wall of said

15 ink cartridge body on said bottom wall.

16. The ink cartridge ag inclaim 15, wherein when said
ink cartridge and an other said ink cartridge are installed on
the printing apparatus, said contact terminal member is positioned
at a place corresponding to said partitioning wall which is close

20 to a side wall positioned next to the other ink cartridge.

17. The ink cartridge as in claim 14, wherein said
partitioning wall lies in a plane, and said plane passes through

said contact terminal member.

18. The inkcartridgeasinclaiml7, whereinsaidplane

25 intersects a centerline of said contact terminal member.
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an 1nverse mounti reventing rlb that engages with the carriage

of the printing apparatus when said ink cartridge is installed

in a proper orientation on the printing apparatus.

5 20. Theinkcartridgeasinclaiml9, whereinthe contact
terminal member lies in said second wall and the inverse mounting
preventing rib lies in a third wall that is perpendicular to the

gecond wall.

21. Theinkcartridgeasinclaiml4, further comprising
10 an inverse mounting preventing rib that engages with the carriage
of the printing apparatus when said ink cartridge is installed

in a proper orientation on the printing apparatus.

22. The ink cartridge as in claim 21, wherein, when
two said ink cartridges are installed in a proper orientation,
156 said inverse mounting preventing ribs of both said ink cartridges

lie in a same plane.

23. The ink cartridge as in claim 14, wherein said
contact terminal member is placed on a second wall at a position
near a third wall of said ink cartridge body, which intersects

20 saidbottomwall and said secondwall, and the ink cartridge further
comprising:

an inverse mounting preventing rib formed on a fourth
wall of saidink cartridge body opposite tosaid thirdwall, wherein
said inverse mounting preventing rib engaging with the carriage

25 of the printing apparatus when said ink cartridge is installed

in a proper orientation on the printing apparatus.
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the center axis of said ink supply opening by a predetermined

5 distance.

25. Aprintingapparatus, which comprises a head-mount
unit on which a print head is mounted and a carriage having a
cartridge mounting section in which an ink cartridge having an
ink is installed, comprising:

10 a board onwhich a device for contacting said connection
terminal member and both receiving and providing information about
the ink of said ink cartridge is installed,

wherein said board is placed in said cartridge mounting

section.

15 26. A printing apparatus, which comprises a carriage
into which an ink cartridge is installed, and from which the ink
cartridgeisuninstalled, andaprint headmountedonsaidcarriage,
comprising:

aboardonwhichadevice forbothreceivingandproviding

20 information about the ink of said ink cartridge is installed,

wherein said board is placed on an inside of a front

wall of said carriage.



