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APPARATUS AND | NK CARTRI DGE THEREFOR PBACKGROUND OF TH&MN ield of
the Invention: The present invention relates to a printing.apparatus to 5
which ink is supplied froma replaceable ink cartridge for printing on a
recordi ng neNK+JER] BRINTINGNAPPARATUGH| AND f INKN CARPRIPGEPEHEREEGRanNd an i nk
cartridge suitable for the above printing apparatus. Conventional Art: 10

An ink-jet printing appar i o] i i there is provided with a
print head for supplying §£§§9%$H§BS$€ntﬁEr€N§£N3¥ oelectric vibrator or
heating means to print data, pressurizing ink by energy generated by the
pi ezoel exigld ofibthat Dhvehtibr: heati ng neans and thereby ejecting ink
droplets 15 from nozzl e apertures and an ink cartridge housing ink for
supplying ink to the above print head. As the print quality depends upon
the resol ution ofR§ REFeSFAthENHERE QR 2R T %%@ﬁé‘?ﬂd’&%ﬂﬁ)ﬁ%&@ﬁ%%@i ty of

i nk, st heyh fegr 86k 0f s bé@ﬁgwsdc’@ramrg%éﬂiﬂaegsﬁéumercw@rka g sbpe 20

characteristics of ink are inproved to enhance the print quafity. Even if
t he sanePTiktinguseda vederding mediod, oéjacpinat aheadk Subphbteftom the
characteristjcs_of %nk IS iﬁproved to egha ce the g;ig% ua%it%b Furt her,
a mai nt ehAREeS cORTT HPBR"sABH a8 +HE CRUEFidds fAvihabic 8?eE fofi°BV®f or ced
ej ecti onprineitgpRePashehe.25 is inproved to prevent the nozzle apertures
fromclogging. As described above, the print quality of a printing
apparatus can be enhanced when the ink characteristics and the driving
net hod foPN¥eptiaRaheAltwork together, not only by the ink
characteristics. Although a result by such technical 30 devel opnment can be

apphioed to a newhy imBOSACHHiIed ihBKapShratus is known in which there is
provided with a print head for supplying a driving signal to a
piezoelectric vibrator or heating means to print data,
pressurizing ink by energy generated by the piezoelectric
vibrator or the heating means and thereby ejecting ink droplets
15 from nozzle apertures and an ink cartridge housing ink for

supplying ink to the above priht head.

As the print quality depends upon the resolution of the
print head and greatly depends upon the viscosity of ink, the
degree of bleeding on a recording medium or the like, the

20 characteristics of ink are improved to enhance the print quality.
Even if the same ink is used, a driving method of a print head
suitable for the characteristics of ink is improved to enhance
the print quality. Further, a maintenance condition such as the
cycle of no-medium-ejection or forced ejection in a capped state

25 is improved to prevent the nozzle apertures from clogging.

As described above, the print quality of a printing
apparatus can be enhanced when the ink characteristics and the
driving method for a print head work together, not only by the
ink characteristics. Although a result by such technical

30 development can be applied to a newly manufactured ink-jet
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gpparatus, the application to a printisng apparatus already shipped froma
manuf acturer woul d be practically inpossible when taking into v
consi deration the cost, |labor and others. This is because that the

pri nti nPrEPParRd (ARPPRISA TS bet e cappl etk t on Heo e Bt imerappairatosi ng

nmeans | i.ch, cant ata is recorded nust xchanged. To cope with
such a &Y%%aecxr}.' %21%{1%%'%1;% ?nm%rékbg%(géi%%relﬁa‘f%% d%%ﬁ”&%‘f"rb%am 2594912
for exanphmysdilele witen besinindr DPOS esbies Pdé 1Y t 1\Gn APRAr &S, | Na®bi-Chng

sem conduct or storage 10 neans and an el ectrode connecting to the storage
means ardFPers anddd Soi SakecAkisCatPArdgBe Rr§RbLBIoRPRREREREIBAS] 50abe0

arr agged. on- tie é@%é)fmérﬂffa‘?;féd}térggngﬁg%%ﬁﬁ%mg%é $hoLRg-hNechbEo

sem conductor storage neans 1S read, recording operation 1S con%rol | ed
i N accorditie el v tdcohdedatast e Havedvaaiged here is a probl em that contact
with the sem conductor storage neans is failed because of rough operation

for attaching or,detaching.an ink cartridge by a,user or.play. between a
e Su?r}hea rpe%%ﬁ%eg“'ofay%aq]asqﬁsos?ﬁ sHbi HPHERSRise of

. To ,cope
carriage and an 1hK Cart'11 dye

el ectri fraedntorpusl i ber bppl Neat 299 9f2 af St gdmPle At ¢ Wesdli K ab| Bedh M Ng and,
in the worst case, data is |lost and recording operation is disabled. The
present BFRRARED R i R HabiENP nARPas@ bes stie vl ¢l opgrhsorgidcter opfetagef which

IS 18 Pr&vi i nk-d At rei ed in
sem cond[ﬁééétrg% %%r%eé%%%b@%n%@%ﬁﬁ%t%ﬁgf%%gn%%%% ﬁ&é‘{”ggétg{%dependent
of unsuidmtdrgepermtamniflorcantthdde Nnga cyrogd achi albeanroddks chs t 41 sge.

Anot her object of t resent inyention ii;s to provide an ink cartridge
Su t abl STHIATE b I iy My RF AR BRPRRABRSCHABTRCAE REH D
DRAW NG he semiconductor storage means is read, and recording operation

is8 controlled in accordance with the data.

15 However, there is a problem that contact with the
semiconductor storage means is failed because of rough operation
for attaching or detachihg an ink cartridge by a user or play
between a'carriage and an ink cartridge, the reading of data is
disabled because of electrification or the application of a signal

20 at unsuitable timing and, in the worst case, data is lost and

recording operation is disabled.

The present invention is made in view of such a problem
and an object of which is to provide an ink-jet printing apparatus
wherein data stored in semiconductor storage means can be

25 prevented frombeing lost independent of unsuitable operation for

attaching or detaching an ink cartridge.

Another object of the present invention is to provide an

ink cartridge suitable for the above printing apparatus.
BRIEF DESCRIPTION OF THE DRAWINGS

30 Fig. 1 shows an embodiment of a printing apparatus

according to the present invention mainly in relation to its
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30 Fig. 1 shows an enbodi nent of a printing apparatus according to the
present invention mainly in relation tg its SE-0001 3 recording
mechanism and Fig. 2 is an assenbly perspective drawi ng show ng an

enbodi nent of a carriage in the above printing apparatus. Fig. 3 shows an
enbodi nerecefding reghaindgs i and Fegabbie arbapsenbl ngpeampacative dnawisgate in
which an_jnk.cartridge s installed Fig. 4,is_at Vi ew_showi ng an
embodi mertoBt g et SRprednent o R SBETLTST | R 1 eE PSR T Bet at e i n
whi ch amappaikaga@gtridge is installed, and Figs. 5 (a) and 5 (b) show an
enbodi nent of a contact nmechani smof the above carriage. 10 Figs. 6 (a) and
6 (b) show an enbodi nent of an ink cartridge suitable for the above

printing apparatisd- B ghove eg) empodipgnt Qhdaragimicdamdmn the abevecuit

boar ; ' aririd LN; LON L 0;LtS LCi and rear
strugtﬂ?gggﬁglﬁ eg§§%£QE%% g% %Igg?F%déﬁgﬁﬁléﬁggﬁ %ﬁ%dgégﬁg{%é%e?gshOM/a
state ofimsnabdtedl5Figt h4daisoat aop, viegssh8wand &nsémiodipencess thewhich
the above__ink cartridge.is installed, Fig. 10 shows the quantjty. of the
ovenont SBTEREPR 1 A AP NGBy H50PE ARRREAGHS, TR SBAGF HbeiPeth; an
insertedigk thetipbgeaikrifdgealand, Fagg rids(ay Q) 1dndcy $BPWshdwPLACESS
of contact between the circuit board of the ink cartridge 20 and a contact
of a hol gepodfngat ¢f payontactppechapigy. ofi4the)akbeve 19axbiagee
respectively sectional views and top views show ng another enbodi nent of

the,present invepiignd [ ' I G i LS L. Il ed,
anleig. 15 is aﬁgggff%E%?aéﬁgaﬁghgﬁfﬁ%g€§$§ﬁ€fﬁéPtéﬁgééf%g§%é§¥kgﬁég
present sunytablenfon thetaiera pnimtdmg thparakusarFigsige7 i @)i nst a8l Ked. Fi g.

18, P bRl 10 PR Dt SOt e o cADS iead Dol st enc
in relation to its superficial and rear structure and the size
of an electrode and Figs. 7 (d) and 7 (e) show a state of contact
15 with a contact, Figs. 8 and 9 show a process in which the above
ink cartridge is installed, Fig. 10 shows the quantity of the
movement of mainly an ink supply port where an ink supply needle
is inserted of the ink cartridge, and Figs. 11 (a) to 11 (c) show

a process of contact between the circuit board of the ink cartridge

20 and a contact of a holder.

Figs. 12 (a), 12 (b) to Figs. 14 (a) and 14 (b) are
respectively sectional views and top views showing another
embodiment of the present invention in a state in which the ink
cartridge is installed, and Fig. 15 is a sectional view showing

25 another embodiment of the present invention in a state in which

the ink cartridge is installed.

Fig. 16 is a sectional view showing another embodiment
of the head holder and the ink cartridge respectively in the above
printing apparatus, Figs. 17 (a) and 17 (b) are respectively a

30 plan and a side view showing an embodiment of the contact provided

to the above head holder, and Figs. 18 (a) to 18 (c) are

SE-0001



printing apparatus, Figs. 17 (a) and 17 (b) are respectively a 30 plan and
g.si de view showi ng an enbodi nent of the contact provided to the above
head hol der, and Figs. 18 (a) to 18 (c) are SE-0001 4 respectively a
front view, a side view and a rear view showing a contact board nounted on
t he aboveebpkctarvtilydgefrényg. vidw) sa asiskctviemaland ewrshewngwf sBhewing

conduction in__a _process for inserti the ink cartridge, and Fig. 20 (a)
isa 5 BlﬁﬁngﬁSﬁjhﬁaF e "GHRER eﬁBoHF%eﬁgoﬁ? tRE EBﬁFEgggﬁnunted on the

above ink cartridge and Fig. 20 (b) shows a state in which ink adheres.

Fig. 21 is a secrignaloview showibgal hei &b owipdiimt copliulhe oread

hol der and the ink cartridge respectively in the 10 _printing apparatus
accor di n§ PECERESpfesehisenvind itdie iakdorrgridgei sapd kg i &fhl(a)i &% dhowi ng
firstz co t] i pot for jnserti t ' ' [ he
above pr Pt gubho s e FEAHRE Smstlipie bl O e Al SRALI 0 Bhbans
and si deabbeesiskovangrigeothérFegbad nit stfovwsha presentin aeehi onkin 15
relation tp the arrangenent of the contacts, and Figs. 24 (a) and 24 (b)
are resp@égﬁyéﬁy sectional views show ng another enbodiment of the
mounting of the circuit board on the ink cartridge and a top view show ng

the structure of ragnoamtiisng et fondd §iedPshSwin§aid StderVbRAWoENRVHEY
anot her enbodi ment 20 of the nmounting of the circuit. board on-the ink

cartri dgef tppgbeadshpdfezngndsthp) iskogarhcidoRereenbetiehy &n the

5P RSB T PO M SR DER  EERT

accor di ng2t ost Aespecesendli niewntsloowing Hf iretpecnduetd orprinnthegprechasi sm A
hol der 4 for.installing a.black ink cartrhgg§b40 housi ng bl ack i nk

describeaoFa{%?eﬁﬁﬂn% dhk qartridge in t ove printinhg apparatus.
Figs. 23 (a) to 23 (d) are respectively plans and side
views showing the other embodiment of the present invention in
15 relation to the arrangement of the contacts, and Figs. 24 (a) and
24 (b) are-respectivély sectional views showing another
embodiment of the mounting of the circuit board on the ink

cartridge and a top view showing the structure of a mounting plate.

Fig. 25 is a sectional view showing another embodiment

20 of the mounting of the circuit board on the ink cartridge.

Figs. 26 (a) and 26 (b) show the other embodiment of the

mounting of the circuit board.
THE BEST MODE FOR EMBODYING THE PRESENT INVENTION

Fig. 1 shows one eﬁbodiment of an ink-jet printing
25 apparatus according to the present invention with respect to a
printing mechanism. A holder 4 for installing a black ink
cartridge 40 housing black ink described later and a color ink
cartridge 50 housing color ink is disposed on an upper surface

of a carriage 3 connecting to a driving motor 2 via a timing belt
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cartridge 50 housing color ink is disposed on an upper surface of a
garriage 3 connecting to a driving notor 2 via a timng belt SE-0001 5 1.
A print head 5 to which ink is supplied fromeach ink cartridge is

provi ded on the | ower surface of the carriage 3. Fig. 2 shows an enbodi nent
of the chrrifapeinh kead atteo Whichhinh ismuprliddfoonsealils aokepdtedidaco a
hol der part 9ggi egegg é part and E%%. 3 %s a sectional ftructural Vi ew
secti onet” &t ant “F Rk su%p?y %o?? AK c?kﬁetﬁ%ﬁﬂf??ﬁ?%%ﬁt I dge 40. Ink

supply needles 6 and 7 conmunicating with the print head 5 are vertically

penetrated in theidotd efoat dheemisdinkge: oF ShRetd@tridgy i @ keadkednon the
back side of the device, that 10 is, on the side of the timng, belt

1.
Levers 11haRl Ghe gaaripgspisidimaseemunddnie eneclppemaid a1 a berdi cal
wal | 536??999éﬁdlﬁgpg.eascﬁé”ac's@ctﬂo £t QErhegﬁggﬁpwepesgée§oﬁean9t7a9ut of

t he Ical wa orm ng the holder 4 so the l'evers are respectively
r ot at abl enkl sngpthapost 944andf 16he etk I3k | oxateidgd 4 @n t he side of each
free end of the levers 11 and 12 is conposed of a vertical part 13a near

t he bottom and | oped part 13b sl ope outward in..ts upper,area. The
overs 13 and 1275 BRI, Ber S Eoh At ot MR cirte AR B hEBGREHPE S and

10 so thata@roj££d ivenst idh dnd pknatasied iiveklie BOttbint 6 theovgrhaage 46
and 56 descrihed later at the upper end of the ink cartridges 40 and 50 are
appr oxi mat P yEhdy f1RY dneatocpbedaeh HeRriask e efpEhei deVEEGer §hat and

12, 1@nd hgok RofLoBS5e 18¢ 19; ti ly fi h a?ﬂg 17
formed in fhg sFoped %artagg% %?ﬁ%ﬁi %%F%é?'41%$§gfigﬂég§#€é%§ ornmed. 25
El asti c nmesbecsi?@lambudik efdoat ehasipmat endprfes sieng iatal vahdt8 oppoaiea

ort 44 or 54 of

opposite_to the ink.supply_p ea ipk_cartridge 40 _or 50,
as showntPngf .Vﬁ?lﬂhgg %Eetbﬁkl%ﬁr???%@% n%%§ s ta?% 2 ﬂ%gnﬁf bB&i ti on
are provi-deditglthglbackraingache holder 4 so that the levers are '
respectively rotatable along shafts 9 and 10. A wall 13 located
15 on the side of each free end of the levers 11 and 12 is composed

of a vertical part 13a near the bottom and a sloped part 13b sloped

outward in its upper area.

The levers 11 and 12 respectively extend from the vicinity

of the shafts 9 and 10 so that projections 14 and 15 respectively

20 fitted to overhangs 46 and 56 described later at the upper end
of the ink cartridges 40 and 50 are approximately perpendicular

to each body of the respective levers 11 and 12, and hook portions

18 and 19 elastically fitted to hooks 16 and 17 formed in the sloped

part 13b of the holder 4 are respectively formed.

25 Elastic members 20 and 21 for elastically pressing at
least the area opposite to the ink supply port 44 or 54 of each
ink cartridge 40 or 50, as shown in Fig. 4, when the ink cartridge
40 is set in a normal position are provided to the back of each
lever 11 or 12, that is, the face opposite to a cover 43 of the

30 ink cartridge 40.
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| ever 11 or 12, that is, the face opposite to a cover 43 of the 30 ink
gartri;dge 40. SE-0001 6 For these elagtic nmenbers 20 and 21, materi al
having the coefficient of friction of 0.5 or nore for the respective covers
43 and 53 of the ink cartridges 40 and 50, for exanple, rubber the

har dness of whi cRorstHdbd @ld@t ikoasride @tz aad and natfeatiial havdmbyethand,

further, gelled.mater] are enployed. Wndo 22 and 23 each upper part of
whi ch | scBREh IS Ent R ?@iﬁquoﬁﬁ n%&roworﬁ\é%ﬂértmecgreswspﬁlge|'5 ¥EED near
the ink 4supphysBnesd! ene FHE NQIrt LY NUQUSNG 80Y €S oL26xaME183CrabBer
respectively forned on vertical wall's 22a and 23a and at the 10 bottons 22b

and 23b tber bapdonessedy wioiah et O/M ndow® arfdbarad acteriedhandsasf@tand 25

are respect'velg insgrte into iﬂgge grooves 22c and 23¢ and fi xed
t her & n. "BEPERe BNt SLECREEhaHPSAEI2MALREI2E aFe RBRPBERD: so that they
have approxi mately the same structure, one contact nechanism 15 24 will be

descri bed bel ow. yAsasNEWI2 | Eindl 815 e R pRrkbbE WHRchYR8SoBERSLELS 26

and 26' different in depth are formed approximtely at fixed pitch, and
cont act tespeR§iveerbErsmed emdhegerpigaldedl hid h amidid niegrt $hendnk

el asti ci i i ch slit.26 or 26' of t baod provi ded
with an tgiégg? ?cafg%ﬁgo ?]‘Ir.lg]ﬁs or ‘rra%?%tlp%wu%'/g% Pbot hgiﬁ aa&a/ #ﬁcesaer%ont act
form ng reepkersvadyafidraed aneveespeali welysl pcat eddupexeahy avdchéxed so
t hat theéoare exposed on_the superficial and rear sides of the body 28.

Ar ed 29RC5hE™S9% 20 &hchE 2R ¥ EREBSERIBRLY FERIEN SRCHHELNIEW ¢ FALEPREBFRI ng
menbers 28-886i48s SLIPECEE WeleYrELBSLL LAY iGRER t i ROH s N Bo1BE

contact of a circuit board 30 by conposing the contact nechanisns 24 and
25 as de2eri bad aBovendndikietlt thgreihe circuit board 30 in front of a
vertical wall 34 of a base 32,

As the contact mechanisms 24 and 25 are composed so that
they have approximately the same structure, one contact mechanism
15 24 will be described below. As shown in Figs. 5 (a) and 5 (b),
two types of slits 26 and 26' different in depth are formed
'approximately at fixed.pitch, énd contact fdrmingﬁmembers 29 and
29'brdvidedwithconductivityahdelasticityarefittedintoeach
slit 26 or 26' of the body 28 provided with an elastically
20 transformable pawl 27 on both sides. These contact forming
members 29 and 29' are respectively located unevenly and fixed
so that fhey‘are exposed on the superficial and rear sides of the

body 28.

Areas 29a and 29'a exposed from each one face of the
25 contact forming members 29 and 29' respectively elastically come
in contact with the contact of a circuit board 30 by composing
the contact mechanisms 24 and 25 as described above and fitting
the circuit board 30 in front of a vertical wall 34 of a base 32,
areas 29b and 29'b exposed from the other face respectively
30 elastically come in contact with the contact of a circuit board
31 described later of the ink cartridges 40 and 50, and conduction

is acquired.
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- areas 29b and 29'b exposed fromthe other face respectively 30 elastically
gome ikn contact with the contact of agircuit board 31 described |ater of
the ink cartridges 40 and 50, and conduction is acquired. SE-0001 7 In
the meantine, the print head 5 is fixed to the bottomof the holder 4 via a
hori zontal part 138 tdfe tmekenbase, 3the gmpogedieadofel dcrixgad ot hbeilpdit soppl y

dl es 6. and that_th i i At L- ..\Wnd 35 and
06 ar o roh path AGIRFT Brvid & e A e ToBREE I 15 b e PERR: At CHERRE R sm 24
and 25 ofbddeneentitdltharahk iy tfeadlase 63dnand ddarzhovdeChbhssi isboard

30 is held on its front side. The circuit board 30 is connected to control
means 3RRRECXHNATeky Bi-& YRl eWdndewswb pRAF} g.are regpgricdyed ydioymned

signal i i e i . j i . Comes
n cant o5t “AeTR RO T G e Pa A HERHARALA 4 £anihd BH HTPLEL1 R
respectiwally 34 aft hbecbasaci2 machahiesabo?d alwlc?bt Yoapsd 3D (@) hahd 6&n(b)
show an enbodi nent of the black ink cartridge 40 and the color ink

cartri dget30-F A poPHES  nenber 42 15 inpregnated with ink is respectively
housed in containers 41 and 51 forned so that they are substantially

rectangul ar par athel-apiRad BoEdrae) esRetidME=dIRREECHEEES dnd 88PeLai vel y
seal ed by the covers 43 and 53. 'The ink supply Eorts 44 and 54 are

respect i ¥eflexhhedcabbe i3 v éis Féppodi t BUPPLlifRe AnRrivippgysHeRal es 6
d t. i jd tihvely i. I i.n e er 4
ar the "0 R Y BRI o8 AR IPRE! 146 Ay I o b e e

portionsid@oiacen@ith the ditddingbbartihEl rofsphet 1nle qaryreicigend 0 dddand 15

of the levers 11 and %2 are integrated vvitmth,e resgecti e 25 upper ends of
the vert?CaFeSREFSIUSIUNYL 500G THRERFUISFRIPESPRAKEE SHRPI 9 ports. The

over hang portion 46 of the black ink cartridge
Figs. 6 (a) and 6 (b) show an embodiment of the black ink

cartridge 40 and the color ink cartridge 50, a porous member 42
15 impregnated with ink is respectively housed in containers 41 and

51 formed so that they are substantially rectangular

parallelopiped and the respective upper faces ére respectively

sealed by the covers 43 and 53.

The ink supply ports 44 and 54 are respectively formed
20 in positions opposite to the ink supply needles 6 and 7 when the
‘ink cartridges are respectively installed in the holder 4 at the
bottom of the respective containers 41 and 51, and overhang
portions 46, 56 and 56 for fitting to the respective projections
14 and 15 of the levers 11 and 12 are integrated with the respective
25 upper ends of the vertical walls 45 and 55 on the side of the ink
supply ports. The overhang portion 46 of the black ink cartridge
40 is continuously formed from one end to the other end, the
overhang portion 56 of the color ink cartridge 50 are individually
formed so that they are located on both sides and, further,
30 triangular ribs 47 and 57 are respectively formed between each
lower surface and the wall 45 or 55. A reference number 59 denotes

a concave portion for preventing wrong insertion.

SE-0001



40 is continuously forned fromone end to the other end, the overhang
portioen 56 of the color ink cartridge $0 are individually formed so that
they are | ocated on both sides and, further, 30 triangular ribs 47 and 57
are respectively formed between each |ower surface and the wall 45 or 565.
A reference nunbernédvel @oattésnsad & aimcav@ quor respetoi vpil gvismtmerd) onwr ting

insertion., SE-0 cav. ortions 48.an ar.e.res tively formed on
LheCuer CPesFToar e bk A ST SR Phetls tas Ut S e B SRBE T Lbet e SO hat
the conceMet paid iconsadkCpbLEPERS iate! Yekpeatedel i 1HCateRtiql thef céf€e dt h
of the ink cartridges 40 and 50 and the circuit boards 5 31 are

respect i 981579 W38ERIfdtha iecapbyédgsnAckl angord ppAsthe caacadtsbeards
plura r91{"5a558 ?eQbé@Eibgf';('ng%%éffe&h& :?ﬁ‘étéw&@ & ﬁ@r%&klw two rows

in this enbodinent; are posi tion respec p03|tetothe
contact formng nenbers 29 and 29' of the above cont act rrechanl sm 24 on
the side of the COntsarfackd vihemp v lcinoes tinbeaddrestabhathedhioht tisei nk

cartridge he circuit bqgard 31 as shaown_jn Fig. 7 (&) . _A sem conductor
ooy hyadRarPli g8 3 LRMerr 330t Bhol bt Jar chbs o diei, aReehp T eBon: |
31 so thah atﬂa@s5@%1@Q@@@@tc@&v&ugr@g%éﬁeca@ﬁoltslecaaﬂeaée%tx%ufghﬁaebép@t acts
60 and, if necessary, 1is nol ded by i1 nk-resistant 15 material and is kept

unexposed? FRe 2%hiordigcRBPVSt 6PAERC hEBeRhaBSTERA bertéledéftdeontWee
quantd tysQtehpk hiisadd %l&%%ltnbosegt{éda@@% adtL P 59 03 R gg,f fage,

sem conduct or storage nmeans i S provi e nanu ur| ng
i nk, it sofrtatemrdcund bblaerdl Bkeas Ishawequhr Bilg . t'he(as)em Aoslekm:d:@mduetorage

nmeans 61 ﬁtores data g}gas a |ntenance st at s tr(ﬂg ttedfromthe
body of £ 8%9%‘3‘?%@9 JEount e P&‘é‘ﬂ%er%ifrrﬁlé?f 86€ YehbeSlBFult

el ectrodgods@®{ Ao tﬁaEhLQQé( s@ﬂﬂd&du@o’fﬁglégf‘ﬁ%érrhé%@ﬁ%c@%ﬁnegﬂadotf:o
el ectrodes 60 forned on the circuit board a snall electrode 60-1

shown i nthege gonejcts tGfe angi ghf mMicemsame, is molded by ink-resistant

15 material and is kept unexposed. The semiconductor storage means
61 may store data of the quantity of ink housed in the ink cartridge
40 or 50 to which the semiconductor storage means is provided,
the manufacturing date of the ink, its trademark and the like.
If requiréd,.the semiconductox"storageIneans 61 stores data such
20 as a maintenance status transmitted from the body of the printing
apparatus. A reference number 60' denotes an electrode used for

a check during its manufacturing process.

Out of electrodes 60 formed on the circuit board 31, for

a small electrode 60-1 shown in Fig. 7 (c), the height H1 may be

25 1.8 mmandthe widthWl 1 mm, for a large electrode 60-2, the height
H2 may be 1.8 mm and the width W2 is 3 mm. Particularly, contact
with the contact forming members 29 can be secured by forming the
small electrode 60-1 in a rectangle in which the length in the
inserted direction of the ink cartridge 40 or 50 is longer than

30 that in the other direction, minimizing the width W1 of the

electrode even if there is a lift Ah between the ink cartridge

40 or 50 and the holder 4 as shown in Fig. 11 (c).
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251 . 8 nmmand the width W 1 mm fora |large electrode 60-2, the height H2
ray be 1.8 mMmand the wwdth W2 is 3 nmg Particularly, contact wth the
contact form ng nenbers 29 can be secured by formng the small el ectrode
60-1 in a rectangle in which the length in the inserted direction of the
ink cartridge 4®mEhs0imligneardBdnog@hiledt the seid comidaic toinr soa¥age

m nim zin ar'tlh(9ﬁ<lvx,1'.dth \/\zttgogl thg el eclrode eventi éhgroeei?i a Iui ht qg _

bet ween THE"T nk E&rtT1 e 2F0“5P Y 3?1(:? RE m8lFdeT? 3" &8'% ](')’ﬁ/ﬁ’ P 1?—? T 11
(c). SE-908lagd % Lhddie ¢drdlidn Baar drdlfepmeli, Cind hsr 658t €008sIC4 o,
storage neans 61 is nounted as descri bed above, at | east one through hole

31la and 45Ronta @nsbbbboAoB POk bl oning - ogatd ey #iddt thssthrguahjuple 554
d 35b i.tioni IR t t | t

Sonceve S06 RO RRGARIBRREL N b iy [ NitihdiP B s 358, B8 At

el asti cabbq wniadoaraceélast hca hky dndeontattevidili thiet sidearfitBé cictduas a rib

and a w are_respectively forned near. the i nk suppl orts 44 and 45 in

2 di 1 ect POATE 1 hrS e (36 Toar} AGe® PavinaBrt BUSPRCE MBS VR EPRRFY S%EL | on

of the cthéUink H@FpTy dbrer dDahher v ehtd §ale¥l ba i%@ﬂ@h@@e%ﬁ@r?dl_%e .
reopy,

respectively the nounting faces of the ink cartridges 40 and 50.
t he circutinpriteddm bBereemtigal geirgatddn ofethetinalit pogridngltent he

D35l 856 2001300, Rl eSS U SELSONIUEND) LKA RS ©1

regul at i figcéseoposhéi dink ofatteidges conshdt®o. st or age neans according to
the projection. Hereby, the cartridge is. not required to be thickened

uselessly for formn hol e, for, a screw, filling ink of, suffjcient
quantity is en ‘F’é%*?}ghglih%c?ﬁﬁ‘ﬁ’gt fl%%‘il’ié%icffb“ ke vﬁgﬁ%‘#}ﬁ%rwsftsa]:']eefcgfti vely 20
t roubl espaBpbst ihel yriivetimgt bt hehiePs WK, h8deaNc 6AR D8 BRpPbi&ssignd a

manuf acturing process can be sinplified. In this enbodi nent, when the
cartri dg@hqcﬁqr@quig:h.chgastorage means 61 on the respective walls 45 and

15 55 of the cartridges 40 and 50, regulating the position of the
semiconductor storage means according to the projection. Hereby,
the cartridge is. not required to be thickened uselessly for

. forming a hole for a screw, filling ink of sufficient quantity
is enab.led, not screwiﬁg fastening in which work is felatively

20 troublesome but hot riveting in which work is easy can be applied

and a manufacturing process can be simplified.

In this embodiment, when the cartridge 40 is installed
with the lever 11 1lifted up to an approximately vertical position,
the overhang 46 formed on the side of the ink supply port is caught

25 Dby the projection 14 of the lever 11, the siae of the other end
is supported by the sloped part 13b of the holder 4 and held in
a state in which the side of the ink supply port is l1ifted as shown
in Fig. 8. In the above installation, if the ink cartridge 40
comes in abutment against the body of the printing apparatus, the
30 circuit board 31 is protected by the overhang portion 46 in the
upper part, as the circuit board 31 is also housed in the concave
portion 48, no shock directly operates on the circuit board 31

and damage is prevented.
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with the lever 11 lifted up to an approximately vertical position, the
aqverhang 46 fornmed on the side of theqignk supply port is caught 25 by the
projection 14 of the lever 11, the side of the other end is supported by
the sloped part 13b of the holder 4 and held in a state in which the side
of the ink supplWheorthe $elveftled iaschdmevh in hhEsgatdie | thehprajpeveion

installation, [f the ink cartridge 40 cones.in aputnent against the body
of the prEntEnb RS BPtR aEhe S8E ik FETE Rt HOT LB oPERtEa by tho
over hangappibk0RadelNké&8ing PHeE ghduredwHee i€l igUlihskaanda3anistaéso

housed in the concave portion 48, no shock directly operates on the
circuit BBErFUBRLY RREUAaGOTES pReveRtaat Wwitipodie 1ap WiehofhEhpeiBk 11 is

cl osed iguggg?sﬁ%gage %hgspgﬂggﬁyignF%é-i§_turned downward, the ink

cartridge ower e appr oxi nat e keepi ng the posture when it is
installed and the ink supply port 44 cones in contact with the tip end of
the ink 5 suppl&snegohet oesr stiewinkn skpgply9poss a4paft theecarheidg&

| t, 44 of t tridge . 40 i d by t | asti.c penmber 20
anen ¢ netPeieP8popd T Pt {454 Ban PR 41 BRenas EHE™T bk QBB PG ¢ 44
I's pressedraBdt bf chik Stpdy t1eedidk GURHIRT 8o @4aHBI pireadebasgdeyeon the

ratio 10 of the |ength of the lever 11 and _di stance between the shaft 9
and the éprkserePrhEnpeedbe. 6 Wiepnarsursy emplifiiedpbaseddupent hBe BAHIOIt is

fixegd byotfhghﬁo?gnééh%f hhde dwven 1143 Wg%%a c@ShEedeky +REESALRY %he .
cover 43 of the ink cartridge 40 on the side of the "ink supply needle via
t he el astnd teeabela2i @snesthn 2i0n FWhen3thd Sl derrehy) itsherieslsedatbr thge 40

| | astical | sed. und fixed p ith_the ink | t 44
fitted t6REREY AR Iaesl Y LRSuPeK d6rd htBe Ay e WA o hel FRELSADEYy por t
44 is fiphedsihg the ddkesuBPbY feEdIfk Gartelidigr0abhem @hd tdiGd oifSthe

mai nt ai ned i ndependent_ of vibration in printing, shock and vibration due
to ink supply needle via the elastic member 20 as shown in Fig. 3.

15 Hereby, the ink cartridge 40 is elastically pressed under
fixed pressure with the ink supply port 44 fitted to the ink supply
needle 6 and a state in which the ink supply port 44 is fitted
to the ink supply-needle 6, holding them airtight is maintained
indépendent of vibration in printing, shock and -vibration due to

20 the movement of a printing apparatus and others.

As the circuit board 31 is lécated in the center in the
width of the cartridge 40 on the vertical wall 45 in the vicinity
of the ink supply port, the vertical wall 45 on which the circuit
board 31 is fixed is moved possibly in parallel with a locus on

25 which the ink supply port 44 is regulated by the ink supply needle
6.

In the meantime, as the circuit board 31 is located in
the vicinity of the ink supply needle 6 even if the cartridge 40

rattles when it is installed and a turn is caused with the ink

30 supplyneedle 6 in the center, the quantity a of a turn is extremely

small as shown in Fig. 10.
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20 the novenent of a printing apparatus and others. As the circuit board 31
les loeated in the center in the wdthjof the cartridge 40 on the vertical
wall 45 in the vicinity of the ink supply port, the vertical wall 45 on
which the circuit board 31 is fixed is noved possibly in parallel with. a
| ocus on 25 mhlcFPfrﬁh¢rﬂ@@ﬁnﬂﬂmﬁqﬁmﬂet4¢qr§fr@@@N@teahaycnheunhkbgepély

Vi ty b PubOFed e indieg 3 AR et A% BhobPogB B8 A% (8 unen

as S
vicinity of he I hk supply evern i &% artrage

it is insballefcpntomddiim coneausedivht thé heontbctd BUpRIY 209eedfethei n t he
center, the quantity a of a turn_is extrenely small as_shown in Fig. 10.
SE- 0001 GOFtiit FB?C%Wél 8P afgthefef seedf ordear a%@elnt peder rguPuredard 31

is wedv@megwgn t;ﬂr%@ﬁ@ée&a%tﬂ b%g%\%glo%]; tﬁé é@c?aﬂd&%t&p

conmes in contact e contacts con anrsm 24
i n defi nedouvadermearts 6l dudecogph@upppl5caEnbncafIgmgqaﬂevenisnpaepafedn1

being logt .int sem conduct or or age ns 61 _dye to the | i cation of
si gnal s PRI ﬁprgﬁ%r%ﬁpt qﬂéf rwﬁﬂg(ﬂﬁﬁgﬁﬁgﬁi%" gzgenﬁi?ggégagﬁﬁ sgme _
el asti calihycomact Wil tE0BhaCEomt Adt tee o€ ot @ e e iaf bbedcs1 G b Beatd 31 in
a state in which the ink cartridge 40 is securely installed, and the 10

readi ng &P UhiﬁhsFB?eanncﬁﬁérS@ﬂﬁcé%dh%t%@C§¥%lﬁgénﬂﬁ®hke@1 an? Zhﬁe
f.
wi B\ oLa07ha OF 4ol SEAeAl1h degg%bggdgg%@é 53%anghen

the insta at| he |n car &1cdh

form ng nhaberlﬁgagobftﬁetaoonathennt&anosnthé5p24ncbn§5appaz@ﬂhacar@nth

t he electroﬁ s.in the upper row out of the el ectrodes shown in Figs. 7 (d)
and 7 (ef"& ﬁe he contact formng nmenber 29 '.a comes in contact with the
el ectrodes in the lower row. Two contact form ng nenbers 29 are in contact

W t h When the installation of the ink cartridge 40 or 50 is

finished, the contact forming member 29a of the contact mechanism

15 24 comes in contact with the electrodes in the upper row out of

the electrodes shown in Figs. 7 (d) and 7 (e) and the contact

- forming member 29'a comes in contact with the electrodes in the

lower row. Two contact forming members 29 are in contact with

the electrode 60-2 érfanged in the center in the Ioﬁer-row; The

20 two contact forming members 29 touched to the electrode 60-2 are

grounded and it can be judged by detecting conduction between
these on the side of the printing apparatus whether the ink

cartridge 40 or 50 is installed or not. Further, as the width

W2 of the electrode 60-2 is larger than that of the other electrode

25 60~1 and the electrode 60-2 is located on the central 1ine of the

ink supply port, the electrode 60-2 securely comes in contact with

the contact forming member 29'. As the electrodes 60-1 and 60-2

are exposed and a user can check them easily in case the failure

of contact is verified, the electrodes are simply wiped by cloth

30 and others and conduction can be recovered.

When fitting to the hook 16 is released and the lever 11
is turned upward in case ink in the ink cartridge 40 is consumed,

the projection 14 of the lever 11 is fitted to the lower part of
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the el ectrode 60-2 arranged in the center in the lower row The 20 two

gontaet form ng nenbers 29 touched to {jie el ectrode 60-2 are grounded and
it can be judged by detecting conduction between these on the side of the
printing apparatus whether the ink cartridge 40 or 50 is installed or not.
Furt her, tae Drver\hia@ghpo\i\zioh theok| e riove Glrt2ridgd ainge::het merocelsat asf t he

ot her ele trode 60- 1 | ect r.ode ocat on the central
e of SRSV TR Fegnny IR EmEeTREctY o IS bUEARTy RS SEACBont act
with th&k@ﬂhﬁ%af@fiﬂé@ aerBer i £8dd vhs chBel ebestinodes ﬁ@c&@@%&@h& are
exposed and a user can check themeasily in case the failure of contact is

verifi ed,iMh&UPPdet PEged cafelsi APL9aGrBed &Y CI1DUPPSI0 heﬂidf efhéhe dnk
condugti Q.40 %Wﬁ%ﬁ% sl kdd ol AekNG1 PRI G, t“rgaqiege% gnand

t he | ever IS turne rd in case |n I'n t ein
consuned thet lse. der offectheonni4saoppinepdelv esurddortsed iyt edhet @rtol]edta\mr 1|aart of

SE- 0001 1 he. over h ortion.46_of the ink rtridge_in t rocess as
shown inq% h 91eVﬁEﬁﬁp%EPF@@¥P ip F%gfLﬁﬁﬂ§¥lF%FnEHrPnofHﬂgagt 11t he
ink cart ru;d% 46, i=p gﬂgﬂlﬂﬁt@lyt hertevan bbsardchi tilsi R ntinkhe tlh'ak ﬁ%ppl y
needle 6 i-s rel ease the upper half of the ink 5 cartridge 40 is

exposed faegthrtiiseeh slage benicals itllye egapleangt-46 on the side of the ink supply
port supported by the projection 14 of the lever 11 as shown in Fig. 8

when, g he turn of ;th n ert i C i Lion is
fInIS% t he |nktn g%%?%ﬁ%ﬁ%%haﬁgﬁh%ggél?H?gq?#acf§%¥0¥oé$%q$h%%§§§&g
enbodi memxortoany pes seidje hofwetviear, i ik dgpploype pdifecitdver ebsedelhendeer, it

is nore effectiv el astic ers 100, 101 are provided . in two
| ocat i onénei etrr?efpé 8 %&di%arovagEgb it BWOOKOGHe qns, & Hhe FONgA WA INALF; gs.

12 (a) andrkedidn 8Rdché NS §3S8s oeth&me i ﬁl§§ Caié riz§98nat1 3 Ofp)caar ink,
el astic nmenbers 15 102 to 105 are provided in Tour |ocations, dispersing
t he el astijicthe case of the wider cartridge 50 for color ink, elastic members

15 102 to 105 are provided in four locations, dispersing the elastic

members in the direction of the width of the lever 12.

As shown in Figs. 13,'when elastic members 106 and 107
'in size covering the approximately overall face are mounted, the
cartridges 40 and 50 can be more secu'rely held by large frictional
20 force. 1In this case, it is desirable that thickness and elastic
modulus are selected so that pressure on the side of the ink supply

port is larger than that in the other area.

Further, as shown in Figs. 14, if elastic members 108 and

109 similar to the elastic members elastically pressing the upper

25 surface are laid approximately in the center of the bottom of the
- holder 4, airtight capability between the ink supply port 44.or

54 and the ink supply needle 6 or 7 of the ink cartridge 40 or

50 can be maintained independent of vibration and shock.

Further, even if at least one plate spring 70 protruded
30 at least on the side of the ink supply port is fixed to the side
of a free end at the back of the lever 11 as shown in Fig. 15,

the ink cartridge 40 can be fixed in the holder. 1In this case,
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menbers in the direction of the wdth of the Iever 12. As shown in Figs.
%3, when elastic nenbers 106 and 107 4iyn size covering the approxi mately
overall face are nmounted, the cartridges 40 and 50 can be nore securely
held by large frictional 20 force. In this case, it is desirable that

t hi cknesst ang edeste tfectotved ushatr exasel sHcitpe hnsb ottihar spraees stacknonhhehsi de of

t he ink su ort_is larger than that.in the oth area rther, as

shown in® 8 % r%‘ i & fé}qggoﬁeﬁ%e}: 1%38‘3%1%08pﬁjff§3e{ hE°¥Fasti ¢
menber s @taghécghkycafg§§agg t he upper 25 surface are Iald approxi mat el y
in the center of the bottomof the holder 4, airtight capability between

the ink supply port 44 or 54 and the_ink supply needle 6 or 7 of the ink
cartridge 40 or F59- chh Browmian Anradineidpdndemscor ¢ibedttoRoand sRock.

Furt her, a ¥§H%Eésuppt}}?@%0% Al aftﬁ SOE&?& 2 BF oA Li‘lﬁ?fsr %%12,353?3%50” the

side of t y port ide of a e back
of the | enem]ddaa‘Srsdigwn armifk @up;ba,y néddl e ﬂl«:cnmmuﬂmigar@wd:ah dprinked in
t he hold g this case, SE- is nore effectjve that. non-slip

and ot he §agr ored g € edé°5F°WL8ff?eﬁ9¥ﬁ&P3?M? P&aﬁﬁa?é SPring

' 70 or opnibe é@ast1cai1yherhﬁ5f6§ﬁabnég@on559ts1§oSEOW@oa@ enbggigent in
case a circuit board is 5 arranged at the bottomin { he V|C|n|ty of an ink

suppl y pé@rmgﬂ by ek isgr arediermeh iisnkrovpgeyd HeeadpesétéombaBgablyig with

oy & o1 337 28aRr B RARlEh Bheb1F RPRAP o sHBhR, M M5, 3 B TaE 1)

spring aLe ﬂbbned is provided in a position possibly 10 adjacent to the ink
supply needle 6 as shown in Figs. 17 (a) and 17 (b). In the neantine, an

Ip::]lc()vfgggl )allt p?L; tlat%ﬁnsﬁn Rm?ﬁérll tiE'lE suppoh} ?)%rltni(él %%%%I}P/cgg%dl gltte
to the ink supply needle 6 is provided at the bottom of an ink
cartridge 40, a concave portion 82 is formed in a position possibly

15 <close to the ink supply port 14 and in a position opposite to the
contact board 81 and a circuit board 83 is fixed diagonally so

that the 01rcu1t board has an angle 0 with each vertex of the

contacts 80-1 to g80-6.

Through holes 83a and 83b for a positioning are formed
20 on the circuit board 83 as shown in Fig. 18(a); semiconductor
storage means 84 is mounted on the surface on the side of an ink
housing chamber, that is, at the back as shown in Figs. 18 (b) and
18 (c) and contacts 85-1, 85-2, .. 85-6 connected to the data input
terminal and the driving power supply terminal of the
25 semiconductor storage means 84 for acquiring conduction to the
contacts 80-1 to 80-6 on the side of the carriage, are formed on

the side of the exposed surfacel-

As the semiconductor storage means 84 is mounted at the

rear surface of the circuit board 83 as described above, the degree

30 of freedom in arranging the contacts is enhanced. The surface and
the rear of the circuit board 83 can be effectively utilized and

electrodes to be the contacts 85-1, 85-2, .. 85-6 can be formed
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cartridge 40, a concave portion 82 is forned in a position possibly 15

Gl ose:to the ink supply port 14 and iR, a position opposite to the contact
board 81 and a circuit board 83 is fixed diagonally so that the circuit
board has an angle 0 with each vertex of the contacts 80-1 to 80-6.

Thr ough iwola&se832 &ahe 83behor thaposié ima’ii:‘neg)ielrie:yf orfrrednnaetdmnt bendbe cui t

board 83 as shown .in Fiq. 18éa§ senlconduc r aﬁs 84 | s nounted
on the stffatedon? ALLG h FAR PHdA Ycﬁ‘é’ Fﬁa’f FSULka%%he back

as shownohnyhi@s. tA8 $&nhidddaudBost CatSehE o Acd 88435:.4 £&8ned with&er 6

connected to the data input termnal and the driving power supply term nal
of the 260BehiewHamiCY et BenrapRl heahtoBreri sikeui ks il dbreuciebrteo the

contacts ?Qvénaé Qn%d% Kg@‘[&h%d@héﬁco actd Bkage, gdr £ f° % Qfa dhe side

of the e pos surtace em con or stor‘age nedn 'S nount ed at
the reamnasufiacerdiigtprocessutdn bivarsif3l bfiek®scri bed above, t he degree
30 of freedomin arranging the contacts is enhanced. The surface and the

rear of the circuit board 83 canfé1 effecti vel utirlized and electrodes to
be the contacts BécGhens because easégﬁcﬁéldﬁl#%d“gﬁa@@o‘feiﬁs ?H Yeato

the extepbuhbal éxhecﬂélé@tuﬁld@/e %tqpr&ml%cgta@u%aﬂlaaenssyumg cfy&®ldi ng
agent can be readily applied to the surface on which the sem conductor

storage heand %21, i3 Yspmermitcherevensesi dermngounbiher tapphe cetdorge
precisSio 0 reys fromadherin C
85- g Heéﬁ 6 andé)%rl'lfplénaIl u’?ac %I Sblrcg‘cegs r@%n e sﬂr%p?v?g’ %8 ‘éﬁr her

because t8hestng aondhet orosige a@anmaaﬁd%uecstrdnnaﬁ:ﬂﬂdesttrhetdamaimdige
with the status _hidden by the circuit board 83, a user can be prevented
from t ouHi ﬁ@c%ﬁe%e‘?%‘t‘%‘?‘ég}élflﬁ FRARS ‘Enh?ﬁ't‘h‘ht‘?%‘?\a??yalﬁ;? RFASHeP as i nk

can be prevented from adhering to the storage neans, and electrostatic
destruction and The semiconductor storage means 84 is connected to

control means not shown of the printing apparatus via the contacts
15 85-1, 85-2, .. 85-6 and the contacts 80-1 to 80-6, data stored in

the semiconductor storage means is read and data such as the

quantity of ink consumed by’printing_opefation.is written to the

means.

In this embodiment, when the ink cartridge 40 reaches the
20 vicinity of the bottom of the carriage in case the ink cartridge
40 is installed, the ink supply needle 6 enters the ink supply

port 14 as shown in Fig. 19, forms a passage, the contacts 80-1
to 80-3 near one side of the circuit board 83 having an angle 0

with a horizontal plane first come in contact with the contacts

25 85-1 to 85-3 and conduction is acquired.

When the cartridge 40 further is further lowered, the
contacts 80-4 to 80-6 near the other side of the circuit board
83 come into contact with the contacts 85-4 to 85-6 and all contacts

become conduction.

30 Therefore, power is supplied to the semiconductor storage

means 84 through the contacts 80-1 to 80-3 and-the contacts 85-1
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an acci dent caused by a short circuit can be also prevented. The

sem conductor storage neans 84 is connected to control neans not shown of
the printing apparatus via the contacts 15 85-1, 85-2, ... 85-6 and the
contacts 80-1 to 80-6, data stored in the sem conductor storage nmeans is

r ead andtGaQFa—%@thwhéCh treondpetritant §sof 1 stk a@@n&me@dSDya@rtimihhgiabpeeat i on

is witt ns. I.n this enbod nt the ink cartr

eaches. Fie' Soblondiare: <fhiale rBOR BF" L e thrah be PReyEber E85m.
cartri dgpeid§ nsstnspahb@ess1h§etbn&a@@p@tar@@edhetﬁeegémiaohaactak suppl y
port 14 as shown in Fig. 19, forns a passa the contacts 80-1 to 80-3

near oneSEPERIBIMEMRS §4 oliia tl@@afaenBBChﬁvﬁ"gg‘l drP &fyife aerd Whehcankaftgont al
pl aneg fi BgLa C@émael 3 Qvgﬂtc%ﬂbe%hg &gﬁdﬁggi&quftf %Eé ébtb 8§oﬁd38 ion
ed. Ur ther s

conduction is acquir en the cartridge Furt ower ed,
t he contactsg80xd4dto 80-6 near the other side of the circuit board 83
cone into contact with the contacts 85-4 to 85-6 and aII contacts becone

conduction. 30 The gfore, pawer to_the se onduct.qr fage

reans 84t hr ought Sra ¢ oreatebepot el g 1% ik RE B8t otk Peale< 8BS0,
15 to 85r8mtt)héﬂbhﬁf11§§édlt(étﬁnﬁﬁladtiofm pBdcassitd ednIse asgetQtediny gbwae t he
sem conduct or storage_neans 84. Data can be prevented from being |ost by

accessi n§LidlRHRP 51 &Y FRetIrn G 8Addct @80 st Bpddehensamsagis/Ba-Lhe
contyart s 8zl 4 Q05 £ a%%\gafé‘e QREACLS bR BRrded %f§5t]]§ M?hcéhebggﬂgﬁcts

conduction after the uctl on 1s acquire meant 1 ne, when
the ink 8éaréria§e-40ang t;hnel ¢ et act s 815r—(4ntd>r86 (Saarea‘gerstt éistanheohed.

i b . t I I d th tacts 80-1t
05 and [RE GG 85 PP 1T E & Hos AFa BPRARHS AOHRY SEahiBEo0BRned

of f though 8bece9BkaciBove, the ink supply needle 6 is pulled out from
the ink supply port 14.

15 Fig. 20 (a) shows the other embodiment of contacts 85-1
to 85-5 formed in an ink cartridge 40. Conductive patterns 86
and 87 are formed between a column of con;écts'és—l to 85-3 by
which conduction is first -acquired when the ink cartridge 40 is
i'nserted and a column of contacts 85-4 to 85-5 by which conduction

20 1is afterward acquired.

For example, the contacts 85-1 and 85-3 are selected as
a detection terminal and two of the contacts 85-4 to 85-5, that

is, 85-4 and 85-5 may be selected as a power supply terminal.

In the arrangement described above, if ink K adheres
25 across the terminals 85-4 and 85-5, serving as a power supply
terminal as shown in Fig. 20 (b), resistance between.the terminals
85-4 and 85-5 is detected by the contacts 85-1 and 85-3, by which
conduction is first acquired together with the contacts 80-1 and
80-3 of the holder 4 when the ink cartridge is inserted. If the
30 detected resistance is lower than a predetermined value, the
supply of power to 80-4 and 80-5 by which conduction is next
acquired together with the power supply terminals 85-4 and 85-5
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80-4 to 80-6 and the contacts 85-4 to 85-6 are first disconnected. Wen
processing for the sem conductor storage neans 84 finishes as described
above, the ink supply needle 6 is pulled out from the ink supply port 14.
15 Fig. 20 (a) shows the other enbodinent of contacts 85-1 to 85-5 forned
in an i nkScEEPPPEFeaRd. adRiids e qeatsesr Y 86shard St [dent® bEeween a

col um of Qatact 895k (ts(oc%@1 %eb re hﬁg conductl onis first -acquired

when the in cartrldge 4 inserte "a columm of contacts 85-4 to
85-5 by which conduction 20 is afterward acqui red. For exanple, the
contacts 85-1 an@ig5-3l shewschirmctleelr asefardetienthahinernbidhapdesantof t he

tacts ,85-4 to 85- ' and. 85- 5 he . sel ect ed
Cupply. ©APeRLEony Ao et AP AnGEHERTE Ut ot ABoWELoFY PR R CBRGr 40 25

across t e BSL B NEd &P -h@Nd 5880 e BRILVIRE aér@z@ﬁw@n,%w@lt\he betebmal as
shown in Fig. 20 (b) , resistance between the termnals 85-4 and 85-5 is

det ect ed Olfyatlhbnlécﬂﬂretcrtlsigais 49 whiles-Ie: ciyomiitchoatdnductliways pressstd

acquired t.s 80 3 of oIder 4 when t he
ink cartri e |s m%rteg; o%fp%‘%cl% %e%?aeldd%gsi S a"ﬁﬁcle |g ufnﬁlgn a

pr edet er mfnednvabtle sa+e' tsuppty’ sznd)omtatﬁsaﬂ}-lh'alﬁd 80-6' l’ﬁyréMﬂbﬁhled
conducti gn |s ne acqujred to eth Elft he power,K supply term nals 85-4

t
and 85-516cI8EFEI14T FUCRtD BERRCEAYsEY Dy Sy Shd mefecui t

due 1@ thRrwadhesiHen q Iéﬂﬁ&&ar&hl@et%eebqqﬁﬁs ks0prddigBaws anot her
preferred enbodi nent of the present invention in V\,ﬁl ch a circuit board 83

on which contacts 85-1' 5 to 85-6' forned such as to be secured
horizontal |y at M@owﬂttémswmla@diwn*eauatsr$}d@en4@1 Rbet €2.hasdihe iirsboar d

col arme” CSEENTE Rl B T g BTG e P Sl B 3 P BRSO e
first become conduction. Next, the second column of contacts
80-4' to 80-6"' respectively short in a stroke come in contact with
15 the contacts 85-4' to 85-6' and conduction is acquired, so that
the similar action and effect to those in the above embodiments

are. produced.

In the above embodiment,. the contacté 80—i to 80-6 and

85-1 to 85-6 'are divided into plural columns and difference in

20 timeuntil conduction is acquired is provided befween the columns.
However, it is clear that the similar effect may be realized even

if the contacts 80-1 to 80-6 and the contacts 85-1 to 85-6 are
respectively arranged in one row as shown in Figs. 23 (a) and 23 (b),

and a board 83 on which the contacts 85-1 to 85-6 are formed is

25 angled as shown in Figs. 23 (c) and 23 (d) so that conducting time
becomes different between the contact 80-1 and 85-1 on one side

and the contact 80-6 and 85-6 on the other side. Similarly, if

the position of each end of the contacts 80-1 to 80-6 is designed

to be differentiated, so that the same function may be achieved.

30 In the above embodiments, the mode according to which the
ink cartridge is mounted on the carriage is described as an example.

However, it is apparent that a similar effect may be obtained
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is formed in such a manner that difference g in a level is nmade 10 between
t:he ti.p ends of the two colums is prawi ded. Also in this enbodi nent, as
shown in Fig. 22, as the first columm of contacts 85-1'" to 85-3" and the
contacts 80-1' and 80-3" first becone conduction. Next, the second colum
of cont &Y idothe pregent ineygdarn vel 9rehbed 4t aapsipbkaIcAPRATICEDNt act

wth 15 ts.85-4. ¢ -p' . .C I I (I . 1 hat

the i mitas S8 of Tl Apdute F3rPri 28 R HRISL 80 BB it I osging
producecarda dhelmbappaetitadi pedly, ahdei € adratc&D)th kopBdn6é Aedd Bbal to
85-6 *are djvided ipto plural colums and difference in 20 time until
conduct i ¥ 1=K 8RR+ Bt e provi ded between the col urms. However, it is
clear that the simlar effect may be realized even if the contacts 80-1to

80- 6sand the contiagt SiB5-dorthdOs hafe€ o8BS RES B S drnd At echdul 241 row as
shown in Figs. 23 (a) and 23 (b) , and a board 83 on which the contacts

85-1 t o BBt bpRs (U fbg pyP2sedniperl ofs thRolmk iqprtigislge andc Fhambge (d) so
that con i i 0 i t t - 85-1
on one. oy it hE8 ad toRBat T bhikt pBFRY LS e RTe SO R P ¢
t he posidppds dfe eas htkedcont & dies coft Elitd Simo-dator Bigé wisedeshgnetk to be
differentiated, so that the sanme function may be achieved. 30 In the above
embodi meFREETRRE nbeelBeedt He%g to which the ink cartridge is nounted on
the carriage is described as an exanple. However, it is apparent that a

si mploar effect nay iRl Nefe FafOQE Fhér R%GLE faddimparieHRd elBUEPLi ON 'S
applied to a printing apparatus of a type in which an’ink cartridge is
housed ian axEAnISeRpt Houvhagh thedwird 88 apparwrted BodyhenBorsowonhect ed

Eg ?OPLL ?nhl‘?r'f}g cvair%r&qﬁé qlf) §98péym<§\#ﬁ:ein§5< Eh:&% %3%’ hg‘gﬂlgcéfaggygafﬂ/y to
quire ositions on the osed Tace of thé ink cartridge
and t he abaveformable pawls 88a protruding therefromat least at both ends
on the open sides of the mounting plate, after inserting a coil
15 spring 86 or an arcuate plate spring 87 into a concave portion
as shown in Figs. 24 and 25. Alternatively, the same effect may
be obtained if the'Semicondﬁctor storage means_84 is mbunted on
- the mounting plate 88 thereby to form the contacts 85-1, 85-2,
..85-6. According to this arrangement, if merely a jig is prepared,
20 the pawls 88a can be removed by the jig and the board 83 can be

detached from the cartridge 40 in a factory while precluding

unnecessary detachment by user.

Further, in the above embodiments, projections for
positioning may be formed on the ink cartridge and the circuit
25 board is positioned. However, the similar effect can be achieved
in another arrangement in which a concave portion 93a is formed
on a wall of an ink cartridge 90, a wall 93 adjacent to the bottom
92 on which an ink supply port 91 is formed, in this embodiment
as shown in Fig. 26 (a), a circuit board 83 is housed and fixed

30 in the concave portion 93a.
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contacts 85-1 to 85-6 have only to be forned in touchable positions
Qpposiste to the contacts of the ink cagtridge when the ink cartridge is
installed. 10 In addition, the sanme effect may be acconplished even in an
arrangenent in which the board 83 is nmounted at the bottomof the ink
cartridge 40 vi dfanesessary pRafElBPhubich epndre eadled fransepenede

pawl s 88 Proby Yl raqstohspg Lom ak éﬁé’éﬁ v’ﬁ pﬁ%}hz%n% dtJfas OBS”af%éjes of

the nounting plate, aft inserting a s r|n98 arcuaeplate
spring 8ealtd taibnchkeestpart i oh uss. shown in Figs. 24 and 25.
Alternatively, the sane effect may be. obtai ned if the sem conduct or
storage neans 8 is unted o%l t he rrménnth% ate 88 thereby to farmthe
contacts 85-1, = gty F4PRref el y a

jig BS piepdiedis a%daft%dowas: 888 sade b.ez heapyedthynt b@%éﬂd@@dlé?etcboar d
83 can be detached fromthe cartridge 40 in a factory | e precluding

unnecessary Hateghmnohihgssecipueeaeioniaf the §B§Véa§moﬁhml§ﬁmt
projecti g o] jd he
B roui t PO bas JERRsaCBhhIRE 1IN L RN GRS, bE IR EE i
achi evedthlen amotherply rgang:ennmtfdnmevﬂhbcfhthecd)nkauarpnicﬂgen 19]8@ pBufal med

on awall o n i kcartrld 90, a wall 93 adjacent to the hotto 92 on
o o arcontadha Sy s ing By, Selernal e e GlRaRh R Ca o EREh PR A H g,

26 (8) tife Cdksekdd Daarfh@3 dfs tmus:aécam@ bb¥8d adf tReldEnLOHEAYELHPT i ON
93a. SE-0001 18 |If necessary, a film 94 which can be peeled fromone end

94a may PECERID "@pﬁ:ﬂﬂ é8 accedrrt firomAile ezc@e(rm)alaﬂ@nhayl beearls yiastlad ed
Lo " SHERLEE! 0 ASGEY 001 105, PLERRIV YSHIAEDR SRUHERLEY
the direstronamd tine ﬁ‘ae@ae proGatiicin thle thecodtr baged ﬁhef@kéﬁm.é moved
along the ink supply needle. Therefore, even if there is play
15 Dbetween the carriage and the cartridge, the cartridge is moved
according to a locus defined by the ink supply needle and the ink
_supply port, the contacts are connected to the external control
means in a défined order and data stored in the semiconductor

storage means can be securely-prevented from'being lost by the

20 application of signals in an unprepared order.
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board is nounted on the wall in the vicinity of the side on which the ink
supply port is formed of the ink cartnigdge, the plural contacts for
connecting to external control means are formed on 10 the exposed surface
of the circuit board and the sem conductor storage neans is accessed from
t he ext ewnalT T®&NCLAIMERanS:via the contacts, the circuit board is | ocated
on the side of the ink supply port and the face on which the circuit board

is fixed is nove al ong, the .ink supply needl e. Therefare, even if there is
play 15 between the carrﬂ%g%p§ﬁﬂF§ré¥%§;%qqcﬁﬁgaﬂ%kyﬁmﬁééi%éﬁ9_s %Dved
accor di Nget PpRotEHS it Nask by WAechiq SURPSYppEEdleding, thearokidgeappl y
port, the contacts are connected to the external control neans in

defi ned b@béeraﬁvﬂaawﬁdgtéwﬁwiFﬁmmh@igéﬁie@ﬁﬂdéi6ﬁld§HHF§y@P%§aﬂ§eéiﬁ be
securel y-preve : i ) J j : i in an
anpr cpar SaF &gt et BRI nip e Bty PRP AR g RaghORAL S, T
appar at usni peiading: sapplechpedtat rdviagr sagecondwhich anoragesupphy
needl e, a cartridge. hol der . and pri nt hggdn%onnu icatigg W t sakd i nk
suppl y nBBAF&nIfgk LRELTPAGLPRK “HESHHEt 24T & osf‘“?’%g]‘,y BREYAR 15HKk°EAFEHi dge
mount ed n@RySahdehBkosuppkydreedl & havbeoisaNpELPEHAL €n18EOE8gENERANS
storing ink information, wherein said ink supply needle is |ocated near an

end of arerderpnatedi dereicohoper péndpidl aprrbaghe areérpudkabedrdi téctions
of said carriaqge;, _a circuit_board . : on.a [ 1, ;aof i, d _ien
F On.a.wafy %? %%Eéilﬁk ngggﬁﬁé: 1 qg% k&%lniﬁ of Epe.

cartri dg&°rR-the Vi &i ¥ s1'de “on sai suppfy port is

formed; pligeabn Gontcaacksifioink copPAGt poge ties Extreedal pTunal aorearts foe
fornmed on an exposed surface_of said_circuit board; and said senicogductor
storage CRBRAStAEIatPeSXEQTPRAINFERFPOLXPERREI 2EBNEPEMSHeRs 2T §XBIP]

contact sg 2,280 LRKsheh RLRLIRILARRAL 2LHE 85¢Qr defdcbadGhbabP storage
means is accessed from said external control means via said

contacts.

2. An ink-jet printing apparatus according to Claim
1, wherein said plural contacts édnneét to said external storage
" means at different time in a‘pfocess in which said ink cartridge

is attached or detachéd.

3. An ink-jet printing apparatus according to Claim
2, wherein said circuit board is arranged on a side wall of said
ink cartridge close to said ink supply port, and said plural
contacts are divided into plural groups each of which is located
at an interval in a direction in which said ink cartridge is

attached or detached.

4. An ink-jet printing apparatus according to Claim
2, wherein said circuit board is arranged on a surface on which
said ink supply port is formed, and said plural contacts are
divided into plural groups each of which is located at different
height in a direction in which said ink cartridge is attached or

detached.
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1, wherein said plural contacts connect to said external storage neans at
different tinme in a process in which a3 d- ink cartridge 1is attached or
detached. 3. An ink-jet printing apparatus according to Claim 2, wherein
said circuit board is arranged on a side wall of said ink cartridge close
to said ink suppby port, Anrddksdied ptimbing ceppeacttsisarecdrdiggda fRileipl ur al
gr oups each cat

f which is | d i rval di i in.which
o i e Beron  Rentar P hBacn atPaghofi v chR RaRtrEES SR sRidM ©

appar at ugiaea9tdbBgrioathiasai d2conbesti Regabdagkr gt deaat dtbspauianged on
a surface on which_said ink supply port is forned, and said plural
cont act s9&PEPSdi ende8arht 8YpHAr 4B é@@ﬁbgdeaéhdéﬁfﬁﬁﬁéﬁ heipBtatBdaat

di fferenty, i I iy ection .| i,ch idJ ri dge ai ched or
ot ached M 1EEEEAER 5B AELATERL@MAE i Bl 4 B SRhd B3P gkt attieat ol
2, wherein contacts which contact with the contacts of said circuit board

and sai d control éreans ake idikijeéddpt bhbipd wrdaragrsupscoaddngdoh Cdrdop i s
| ocated at different height il direction_ in ich said ink cartri.dge is
it ached Jor VBEFELHCER L8 SR Th Hoat RGP AR AT L e AT b & ai m
2, wher eqfgialdd febhCHI 1 8RArSetSerdd i AMOLE ) 2 BWdaGeMiircvhieh aadlded
froma plane perpendicular to a direction in which said ink cartridge is

att ached itk gersendge 1s Atthgkepeprpaphnchgdapparatus according to Cai m
1, wherein said sem conductor storage neans is nmounted on the surface of

said circuit board on “héﬁﬁjﬁéfq%ngiﬁEiﬁg d2 YR acBorBinhs 8k im
printing apparatus accordi ng tg Im 1, rein said sem conductor
st or age Mrpandersimpwaticd semicbadueapr stpkrage wkasai dscimountedboar d¢heher e

i n re_for . . . .
said co ts%%tf%cae gf soalrgccizlrcult board on which said contacts are formed.

8. An ink-jet printing apparatus according to Claim
1, wherein said semiconductor storage means is mounted at the rear

surface of said circuit board where said contacts are formed.

9. An ink-jet printing apparatus according to Claim
1, wherein said circuit board is secured to said ink cartridge

so that the circuit board can be detached.

10. An ink-jet printing apparatus according to Claim
1, wherein a éoncave poftion or a through hole for‘positibning
is formed on said circuit board, and a projection for fitting into
said concave portion or said through hole is formed on said ink

cartridge.

11. An ink-jet printing apparatus according to Claim
1, wherein the side of said circuit board is fixed by a rib or

a pawl formed on said ink cartridge.

12. An ink-jet printing apparatus according to Claim
11, wherein said rib or pawl is formed at an interval inadirection

in which said ink cartridge is attached or detached.
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- 9. An ienk-j et printing apparatus accorging to Claim 1, wherein said
Gircuist board is secured to said ink cartridge so that the circuit board
- can be detached. 10. An ink-jet printing apparatus according to Claim 1,*

wherei n a concave3porti oAnainle- ydu pught g @ppiresi 4&60tagngito EPRFRA ON
said circuit, board, and a projection for fitti ngtrhi nto said concave portion
or said thr¥RGhehBI%CPRCRBE RAF tdPNsEP Fhienkxt enf thhiadgeaid £irmwiithkoped
printing ARPBE AHMUS AL £l ' ; ' he. si .S a i;rcuit
board is fixed by arib orm’eaci 82\?‘]}% gqrbtr%égiﬂggea'{s%gldO?nia]z%%t%rri%g’glz:. bgﬁgdAn

i nk-j et pfi seiidy iappaeattusidgecording to Caim 11, wherein said rib or paw
is formed at an interval in a direction in which said ink cartridge is
attached or detached. SE.0001 21 13, An ink-jet printing_apparatus,
according-to C ai&g]'l, V\héPeJr'%}"a? LoRELVELPY ARPGT A48 ek g thalaig,; d

circuit hgawderean:bg i@\k@ﬁ%dp})ofr@_éﬂ'e_gyi&_éﬂﬁt@ﬁnéﬁé‘gﬂﬁcﬁ%foga§ai dnki recuit

board of said ink cartridge. 14. An ink-jet printing apparatus according
to O ai mSUPPlxhaeedhe sg thateEhedpysrtictiroyanabhafmndorhidiecendee bitsaidd i nk
supply negdhesQ;tihat ¢t I IS 4f e.and which can be fi'tted on
the si de%glf lt?lﬁegégiﬁeéfen eicgt\ége;ro&?geg% a%ﬁ%;%%g% aasr%c% @nm?%gglcf IB?mger
el asti calflor plessiingliffepugpeinsthbanepef saifddenkfcaiid iid¢ecakerpagei ded
at least .,in_an areg opposite to said ink supply needle to said |lever. 15.
An i nk-] &€ BFPRERRG ApREPSELLn 2BcHieh ABPOEIEPAP10 LMeEBmplanacdeer | 5
provi ded v g i@ preRjegction for fitting to an upper part on the side of
said ink supply port of said ink cartridge with the projection lifted on
the side of the ink cartri_dgk inthe vicinity of said shaft.

15. An ink-jet printing apparatus according to Claim

1, wherein said lever is provided with a projection for fitting
to an upper part on the side of said ink supply port of said ink
cartridge with the projection lifted on the side of the ink

cartridge in the vicinity of said shaft.

16. An ink-jet printing apparatus according to Claim
1, further including an elastic contact forming member prot.ruding
from said ink supply needle toward said ink cartridge and’

connecting to said circuit board.

17. An ink-jet printing apparatus according to Claim
1, wherein: a circuit board for connecting to 'saici external
control means is provided outside the side of said ink supply port ;
_and conduct.ion to said semiconductor storagé means of the ink

cartridge is acquired via said elastic contact forming member.

18. An ink cartridge for supplying ink to a print head to which ink is supplied via an ink supply
needle, wherein: . ' '
an ink supply port into which said ink supply needie is inserted is formed on one face of a
container forming an ink housing chamber; ' . .
a circuit board is mounted on a face of the container that is adjacent to said one face
having the ink supply port formed thereon; and




16. An ink-jet printing apparatus according to Claim 1, further including
an elastic contact formng nenber projfuding fromsaid ink supply needle
toward said ink cartridge and’ connecting to said circuit board. 17. An
ink-jet printing apparatus according to Claim 1, wherein: a circuit board
for connecting. to said external control neans is provided outside the
side of said ink supply port; and conduction to said sem conductor storage

neans of the igal csraactsrfm%ekm?mr{ae&mydn AesRiafh fein2abh 6n 6@Btact form ng
menber . or supplying ink to a print head to which

18. Ap i.nk cartridge

ink is supppree s@?ﬂmﬁﬁx?Wk supply needle, wherein: an ink supply port into
whi ch sai d i nkwhergipthg/cingeiddbrd id inteisectesibly @dirst garfedhratrpabsesthrongh theceatrebf . a '
fcont ai ][le {thtf; Ak %;{Bg_p%ar\d{ﬂfe dtm!fsﬁh@gq&la@n?%rrécu&l ;_ﬁ&anaw 4 l}gbé?l@&iﬁeﬁ bé’n_trﬂﬂblf[g:] ed OE a
ace o cqnt ai ner LS. cent, to said one face Vj. ein
Supply. pof e aRY et orapFohd 5 Ueet ot Sotndiive S5 § s BIAE | ng 1 o

ext er nal regrendiolartethafrstaiane frsktheestco plne estgpdsiva@ diredlipd pardlegp theai d circui t
board; WhedgRidindi BtriakiS bHitke iRORPSly povt. | Nt ersected by a first plane that
passes through the centre of the ink supply port and the first plane
extends in a direction parallel to a longitudinal central axis of the ink
supply potSt, aindnkdadridge pecaiding brodaind 18, svhbreip gaie dlurahcontagte geerdividedl imteenlurélat | s
subst ant i @bdp¥; anB@EAQRILD UdcBled biiffe Rt HelghSih a BiFRIR iRWKICH L8 iNe&RRG e ane

ext ends in_a. bﬁ&{thgﬁ parallel to the 1longitudinal central axis of the

i nk supplY P68 %n ink cartridge according to claim 18, wherein said
plural contacts are divided into plural groups; and each group is |ocated
at differmnt heiigtartidge accdiding & diih 19, Wh¥rBin €bnt&l ifl sdiddroGodré Ednflgtedts  at t ached

or detachad., @9 6% éfggrir?t%%%é L8 bé‘cfyca?@iﬁéré}ﬂuéqé’s. claim 19, wherein contacts
in said group are connecte

8o onract’s on & side of a printing apparatus
body at different tinmes. 21. An ink cartridge according to claim 18,

wher ei n ta1e fiAnSik dahiIge adcbidmb Sadtdint 18, RBersin @Rtk PhrdiGtersadts B8 s@shdpidle synmet ry
of the f i Lrcuif,. ra.i t Lrst plane
subst ant iaagFT §{??p%¥§¥"g’§e"{yﬁft8§gaﬁ&é” \kéhéér?fﬁ ﬁbaﬁ‘#rc%t;o? &B% Rﬁog' teg%ggg}e?. %ﬁ@'%ﬁeboar d. 22. An
i nk car t rubRjRNtially P8¥sas tHEpustn? eankizl RPri® of rsreit Roashii d i nk supply needle is
formed on a :

22. An ink cartridge according to claim 18, wherein said ink supply needle is formed on a
carriage.
23. An ink cartridge according to claim 18, wherein one of said plural contacts touches to

plural contacts on a side of a printing apparatus and is used for detecting whether the ink

cartridge is installed or not.

24 An ink cartridge according to claim 18, wherein one of said plural contacts touches to

plural contacts on a side of a printing apparatus and is used for detecting whether the ink



carriage. 23. An ink cartridge according to claim 18, wherein one of said
pl ural;, contacts touches to plural c\(,)\zgacts on a side of a printing
apparatus and is used for detecting ether the ink cartridge is installed
or not. 24. An ink cartridge according to claim 18, wherein one of said
plural contacts touches to plural contacts on a side of a printing
apparatus and is used for detecting whether the ink 23 cartridge is
installed or not; and said one of said plural contacts is formed so that it
i s | ar gercattditig@is itsteddr N6t ariGEit 36d & said Plural¥antalK isGatnbd sGR it RASG4rdang to claim
18, wher qj’éﬁot,,?e@ic%ta%gnt act is forned in a rectangle in which a side of the
rectangle 1n a direction in which an ink cartridge is inserted is |onger
than a side of the rectangle in another direction. 26. An ink cartridge
accordi n@st 0 @hakredfige ¥deewing © chan 08, Ghéreinsid chsioan@rima&g@dgmm ﬁ facg y
which is I . : i.Gu . i, i i n ich said in
cartri dgé"_ﬁ1 Elg ag,@ t %{:tﬁg?(‘f_g%'?dlea'ggtdgeghﬁﬁ'?g’ﬂ&. An%]k %aﬁﬂc%ggsr'ésr%ﬁ%ddge)’g%%eégra r(1:I|""ng to claim
18, wher &% °Hhe eRPpINE Getes dgackttage means is  nounted on the exposed
surface of said circuit board. 28. An ink cartridge according to claim18,
wher ein sem ; i ' . [ S ace of said
Giroui t Boar d 38 A el etblhF Rt A indsln sABHRLERoaf; Bl ogiice ™2 0 O
whi ch i nkvhicB issngpd fromeia pipne RerPendigulas tosfirgctiom e saigink eastridge inattachad osuppl y

port i nt @etatieah said ink supply needle is inserted is formed on one face
of a container form ng an ink housing chanber; a circuit board is nounted
inthe vicinity of said ink supply port and on a face of the container
that is &&j acBhirkeytridgs Ipcyiag Pé@@ }@th%@n f RRMiPINRULRT Siorage BENS i or ned

t her eon; rended @l the edpossdstidet sf saidicircw@boredt i Ng to external control means are
formed on an exposed surface of said circuit board; wherein the circuit
board is_intersected by a first plane that passes through the centre of

the ink €Bppl §" P6FITIPRACCHENG loclim 15 WhrseR R PAPERINGHr SIS BEMSén paral l el to
a | ongi t odumed at@eedr sarfacaxfissid ofcuit bdaed. | Nk supply port, and the circuit board
is located on a second plane that is substantially perpendicular to the
first plape ang the second plane extends in a direction parallel to the

| ongi t udfhial ¢ %'P'?‘éaln"%?if%rs ply{rﬁg\kit%%prgubrbeﬁfi%\ﬁ%ﬂlr}k is supplied via an ink supply

needle,

wherein: an ink supply port into which said ink supply needle is inserted is formed on one
face of a container forming an ink housing chamber;

a circuit board is mounted in the vicinity of said ink supply port and on a face of the
container that is adjacent to said one face having the ink supply port formed thereon; and

plural contacts for connecting to external control means are formed on an exposed
surface of said circuit board;

wherein the circuit board is intersected by a first plane that passes through the centre of
the ink supply port and the first plane extends in a direction parallel to a longitudinal central axis of
the ink supply port, and the circuit board is located on a second plane that is substantially
perpendicular to the first plane and the second plane extends in a direction paralle! to the
longitudinal central axis of the ink supply port.

30. An ink cartridge according to claim 29, wherein said plural contacts are divided into plural
groups, each group of which is located at an interval in a direction in which the ink cartn'dge is
attached or detached.



30. An ink cartridge according to claim?29, wherein said plural contacts
are disvided into plural groups, each ,group of which is located at an
interval in a direction in which the Fhk cartridge is attached or
detached. 24 31. An ink cartridge according to claim?29, wherein said
plural contacts are divided into plural groups, each group of which is

| ocated at different height in a direction in which said ink cartridge is
attached or detached. 32. An ink cartridge according to claim30 or 31,
wherei n said gmmpcér&.dg‘e)awmhgad claitn ZDWhegh Said Fliralomtblard Hividedifto Plutang _
appar at e qrllole SHBNL 1obhdIER i i WK IGh ] G SAEGRHhIdG, L0 cl &l
29, wher €l I8 pl'ane rnter sect s € 'second plane at an axis of
symetry 'b?“aP'PﬁQW@R!@h which the circuit board is m)unt ed, and the first
pl ane substantially passes through a central portion of the circuit board.
34. An i car C needl e
s formedTon B PEGERESRDLAREI R, SRerghIGE G, Bkl EioRRR
wher ei n d@ i bxPing wPHPUTRAY Atferabiftties to plural contacts on a side
of a printing apparat us and is used for detecting whether the ink cartridge

i's inst a'a‘ ed Oﬁ\nm artri %ac@&‘dlhd\g ﬁﬂ'{}gr\lrvpeg& @lgﬁg{gén@%térgecgltl?e' s@:&i%glaﬂ@er ein

one of sald pIura con touc

pri nti ng AT BEnmay of tae Gerer whigh "lfé’fr@tk‘tbf’?fﬁ 'S\/Wfé’f‘ﬁ%ra"f’ﬂ’éffshﬂar@art ridge is

i nst al | edultanialy pasaetth@aghth centeal pdrtichadf the pirault Bdbarccont acts is fornmed so that it
is larger than the other contacts. 37. An ink cartridge according to claim
29, wherein said contact is fornmed in rectangl e where a side of the
rectangl &% n a®uink EifgRPoPYdingHp SRMAY: ‘P"?ﬁ%e ‘b%ﬁ"’c'?'f WY neediedt l4EFEQAN Ps | onger
than a <ediegedof the rectangle in another direction. 38. An ink cartridge
according to claim29, wherein said circuit board is arranged on a face
angled from a Ianﬁaé@erpendl cular to a direction in which said ink

cartridgé®is afttqErEYITaceRsYing IR 8gim 29g\hereifone pk saidplyralicapjactsievlrtiPng to claim
29, wher @lunl gontetyioo esde ot printig@peeg@uT e issused for datectiigaehethar théiipk eaciridged

surface QfinsidedoGlotcuit board. 40. An ink cartridge according to claim 29,
wherein a sem conductor storage neans is nounted at a rear surface of said
circuit board. 25 41. An ink cartridge according to claim39 or 40,

wherei n $8i d coHninkearigdgerascadrdingte daigyR9awhergieone of said plural contacts touches to

plural contacts on a side of a printing apparatus and is used for detecting whether the ink cartridge
is installed or not; and said one of said plural contacts is formed so that it is larger than the other

contacts.

37. An ink cartridge according to claim 29, wherein said contact is formed in a rectangle
where a side of the rectangle in a direction in which an ink cartridge is attached is longer than a

side of the rectangle in another direction.

38. An ink cartridge according to claim 29, wherein said circuit board is arranged on a face

angled from a plane perpendicular to a direction in which said ink cartridge is attached or detached.

39. An ink cartridge according to claim 29, wherein a semiconductor storage means is

mounted on the exposed surface of said circuit board.

40. An ink cartridge according to claim 29, wherein a semiconductor storage means is

mounted at a rear surface of said circuit board.



of said ink supply port. 42. An ink cartridge according to claim 29,
wherei.n said circuit board is nounted,so that it can be detached. 43. An
ink cartridge according to claim 29, erein a concave portion or a through
hole for positioning is forned on said circuit board; and a projection for
fitting into said concave portion or said through hole is forned on said
ink cartridge. 44. An ink cartridge according to claim?29, wherein arib or
a pawm for elastically pressing is formed on the side of said circuit
board. 431. An Amik cairitge tgediagctoslaih 39pr #Q whbrinisaid 4ontautsearefomesiand sideb or  pawl
IS fOFﬁEQﬁ@édﬁﬁabﬂ;&ﬁya| in adirection in which said ink cartridge is
attached or detached. 46. An |nk cartridge according to claim?29, wherein a
concave portion to the extent that said circuit board can be housed is
formed i rM2a noémink pegtridgesmcadingstaicidinc2y wherdin dxidheinduit bbard ismountell se thativ | dge

accor di NQat Be §dits2hdd 29, Wherein an overhang portion i's fornmed in the
vicinity of an upper part of an area in which said circuit board is
nounted. 48. An ink cartridge according to claim47, wherein said overhang.
portion plot rudiesk eatriddeeaccarding tb claim 29| wigsrdin @ronodvesaition giartiooudh hblegard.  49.  An

ink cart rpbgﬂﬁlnaﬁ%cf&ﬁwg& &gsatlcpm itHoBd Zhd a\ﬁ’%%rcﬁ’dgg?rnwlﬂg ﬁ’&%ﬁﬁ;"g”&’moﬁﬁggtggt er of

chanbers ar sal dc
each of 53'93‘ %@ﬁﬁ%ﬁ'ﬁwe‘ﬂmf H’d‘cae'l'*i%ﬁ'bers 50. An ink cartridge according

to claim47, wherein said circuit board, said overhang portion and said

i nk supplay. por An ik &rtfl@ﬁ’ergéétr@r?g?\r) CIQIHTGZQS\M%II‘Q; ritt &9 daWolCestidallydf&sing: AN i nk
cartrldgg fo print head to which ink i's supplied via an

ink suppl'y™ %'étg%)gdg?mg?gfcﬁubofﬁdal nk supply port into which said ink supply
needle is inserted is fornmed on one face of a container formng an ink

housi ng qbanbeAn ml@cd&hcﬂg(élb'céoré?r%aﬁ d;a.h»swmmat.re&.d b dr P& Y 16rmBd bYanHterstind 1 Nk
conne ng to external control neans
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sem conductor storage neans is nounted at a rear surfac_e of said circuit
board 5246An |A\kml66hhhdde%&3r<ﬁr¢gQ@ElQufn@ WHereid Rédieavd polibHEth lexi@Aittht Sdid Cul t

board Isc,r&kﬁga%?gan%ghgly ?sfcl)rr Sé map qm areg‘tofso(fsc%&sltbohrough the centre of
t he i nk supply port h Irst pla exten irection

47. An ink cartridge according to claim 29, wherein an overhang portion is formed in the

vicinity of an upper part of an area in which said cifcuit board is mounted.

48. An ink cartridge according to claim 47, wherein said overhang portion protrudes in the
vertical direction of said circuit board.

49, An ink cartridge according to claim 29, wherein plural said ink housing chambers are
provided, and said circuit board is mounted in the center of each of said plural ink housing
chambers.

50. An ink cartridge according to claim 47, wherein said circuit board, said overhang portion
and said ink supply port are formed near one side of the ink cartridge.

51. An ink cartridge for supplying ink to a print head to which ink is supplied via an ink supply
needle,

wherein: an ink supply pbrt into which said ink supply needle is inserted is formed on one
face of a container forming an ink housing chamber;

a circuit board is mounted in the vicinity of said ink supply port;



parallel to a longitudinal central axis of the ink supply port. 53. An ink
cartri-dge according to claimb51, mherg%n the first plane intersects the
second plane at an axis of symretry of the face on which the circuit board
is nounted, and the first plane substantially passes through a central
portion of the circuit board. 54. An ink cartridge according to claim51,
wherein said ink supply needle is formed on a carriage. 55. An ink
cartridge according to claimb51, wherein one of said plural contacts
touches to pl diual copart &ctenettingto Sktdmalabnten! peans tterigmagpeaanaixpsedind i s used
for det ecduhl@ oML Vet dol¥@: gk cartridge is installed or not. 56. An ink
cartridge according to clai in one of said plural contacts

aimb51, wherei
touches to pl BPHMWENTASPLIBMeI S 'B‘é”"!fp aha 15Pf P95 ST s@RIPUltba¥dand i s used
for detecting whether the ink cartridge is installed or not, and said one

of said phoural AgPREAilGe dctorify @R[N, WRGbin bdid biduil BRRAISY infeliaded d)&: Rl her
cont acts. ereln sal d cont act

57.. An ink cartridge cording to claim5]l, wh I (
7o't or oA gl hsteP ok We e 56 B quephpR e P Brlhg P ng dievieet on | n
whi ch an Rarakel tcer lpnditddieal ¢eptralpgie pfitieedn Sipplppger t han a  side of the rectangle
in another direction. 58. An ink cartridge according to claimb51, wherein

said circyit board is arranged on a face angled froma plane perpendi cul ar
to a directi onR’l1 Wgﬁﬂﬁ a9 qsc&?r%"q tﬁl?a'g‘g"Pt M‘?i‘aaﬁiengh‘ﬁ?"&dﬂ‘."éﬁ?Ctﬁr‘“e&&% REBE  59. An
i nk car t rat gyaxisaf sxorekit gf thefacd et which the aitbietrbeand issadudted. el the fidtidaner st or age

rfeans_i5suﬁﬂﬂdﬂxﬂéll?_gasgé‘sthﬁﬁ?lﬁé(&ﬁﬁﬁgorﬁdﬂcffﬁ@%ir&ftb%.d circuit board. 60. An ink
cartridge according to claimb51, wherein said sem conductor storage neans

is nounted at a rear surface of said circuit board. 27 61. An ink
cart r i dgé4accofrlinhepririggecdcedreingsa claimHdy whenein sdidiinic $upplvingedle drefrehed ama over hang
portion cafggesai d i nk supply port are forned near one side of the ink
cartridge. 62. An ink cartridge for supplying ink to a print head to which
ink is sugplied via an ink supply needle, wherein a concave portion is
formed ofSone fuiplecasides asennding ta elpimf Iy whiangjn ene of patd Mlaselspitertctpusheete;  an i nk
supply po@lutal tdntaats\WhiaGlle 5B Winiinglap S 3hdMORESH Rr detectinySethdhd itk Epkiagd on one
face of the.contdiner that is adjacent to said one face of the container
havi ng the concave portion formed thereon; a circuit board is nmounted in
sai d concave portion; and

56. An ink cartridge according to claim 51, wherein one of said plural contacts touches to

plural contacts on a side of a printing apparatus and is used for detecting whether the ink cartridge
is installed or not, and said one of said plural contacts is formed so that it is larger than the other

contacts.

57. An ink cartridge according to claim 51, wherein said contact is formed in a rectangle
where a side of the rectangle in a direction in which an ink cartridge is inserted is longer than a
side of the rectangle in another direction.

58. An ink cartridge according to claim 51, wherein said circuit board is arranged on a face
angled from a plane perpendicular to a direction in which said ink cartridge is attached or detached.

59. An ink cartridge according to claim 51, wherein said semiconductor storage means is
mounted on the exposed surface of said circuit board.

60. An ink cartridge according to claim 51, wherein said semiconductor storage means is
mounted at a rear surface of said circuit board.



plural contacts for connecting to external control neans are fornmed on an
exposed surface of said circuit boarg; wherein the circuit board is
intersected by a first plane that passes through the centre of the ink
supply port and the first plane extends in a direction parallel to a

| ongi tudi nal central axis of the ink supply port, and the circuit board is
| ocated on a second plane that is substantially perpendicular to the first
pl ane and the second plane extends in a direction parallel to the

| ongi t udienal cemink edrtrifgel dcadding th @laint¥d, Fhigdgh Yaiercdit bobrd, anANerhatlg podibi I i dge
accordin 1 is arranged on anot her
face adj %g{ja%%'&'kﬂ@b? écne{ywoﬁ)m eE'adé% si%lra] géu%'b%qa{?or is formed, and said
plural contacts are divided into plural groups, each group of which is

| ocat ed @. an Aminlecarebgeifsr sappiliigerkito @ Prirt Reatho ehicit ikeis supislied Garah ink BGdlyi S
attached or.detached. 64. An ink cartridge according to claim®62, wherein
the first plane |ntersects the second plane at an axis of symetry of the
face on which & FRECREPETPT s foFRLPN Oe fAsE Ataerdntaigeidorire an ink Beusipg ghamber;

substanti al | y geisisepply poraotg whiah sadibk alpplp 0sddieaingsted 8 ®rioed ailbing fdoeafr d. 65. An
ink cartr [ | eis
f or med orﬁﬁeg&ﬁtgggrﬁr%ggggjgce%%%%gkﬁfg%aorfpﬁ% g%ameéﬁ%,égcyi e%nct%gé) ‘2‘1’%"%@%‘5 wher ei n
one of sé’?ede%i ural contacts touches to plural contacts on a side of a
printing apparatitsit adi i$ Sountseldn $a0d codexdve partionganshet her the ink cartridge is
installed or nﬂ&ral c@r?tactﬁgr donllﬁecﬁr%rtg E)ltg'gfi CM%QhQQeEO%&J cﬁ'ameﬁp%’sed'mer ein one

of said plural contacts touches to ural contacts on a side of a printing
appar at uSuge of s8id fERH PPAF: det ect i ng vvhet her the ink cartridge 28 is

i nstal |l ed or netereirathel cisait kbaahieinGfsestad by pfirstipihe thetrpasses thrdugh thecererd o0 t hat it
i s |argegyd Imréj}]&ﬂ%;\@ﬁlg frspﬂéne%%eﬁds i 8 direlfon! pgllﬁllé'fﬁaratl&{ggt%a%ﬁ% gidg to claim

62, wherein sa contact s formed in arectang where a side of the
rect angl &% SYPRYY RoFCRNASRE GrRvIARPTEP Ipgriedion R seeopqd Plangdhat jssubstralidly ed i s | onger
than a semdendzhlat théherfistplaneging therseend plaes exthind<io tidipastiong@ralighp thek cartri dge

accor di ngnbiRuambidbiPabsiis MRS IR isthpR@of. Circuit board is arranged on a face
angled froma plane perpendicular to a direction in which said ink

cartridge is attached or detached. 70. An ink cartridge according to claim
62, wher 83n a Ak eordgecwrdingtte elaiged2nwheran $aid cirpritpard i agangel en engiss ed
surface @loe Sdhddnb & b bn WG 4 lnk7stpr15brt| .adsmcearanalsggau@cc@mra@lgargdtvfae@l aim 62,

wher ei n %tosﬁl%l%%ﬁgsu %gc?u grosug (c)){ vﬁ% is Iocated at an interval in a direction in which the ink

cartridge is attached or detached.

64. An ink cartridge according to claim 62, wherein the first plane intersects the second plane
at an axis of symmetry of the face on which the circuit board is mounted, and the first plane

substantially passes through a central portion of the circuit board.

65. An ink cartridge according to claim 62, wherein said ink supply needle is formed on a
carriage.
66. An ink cartridge according te claim 62, wherein one of said plural contacts touches to

plural contacts on a side of a printing apparatus and is used for detecting whether the ink cartridge

is installed or not.

67. An ink cartridge according to claim 62, wherein one of said plural contacts touches to
plural contacts on a side of a printing apparatus and is used for detecting whether the ink cartridge



nounted at a rear surface of said circuit board. 72. An ink cartridge
according to claim®62, wherein said cigcuit board, an overhang portion and
said ink supply port are formed near one side of the ink cartridge. 73. An
ink cartridge for nounting on an ink jet printing apparatus and for
supplying ink to a print head of the ink jet printing apparatus to which
ink is supplied via an ink supply needle, wherein: an ink supply port into
whi ch said ink supply needle is inserted is formed on one face of a

cont ai nets ifgallad orgrotaand sald dne usdaligpiucdh agriteets;is farmeld k¢ thiatit iDlagedhargher@bt ed; and
plural cephagls for connecting to external control neans are formed on an
exposed surface of said circuit board; wherein the circuit board is
intersected by a first plane that passes through the centre of the ink
supply peést anth ithertfidgesicqpdingte cleixt 62neisréimsaid @htaetdt forared parredtangle to a

| ongi t udipgfk aGRBLI AL re@¥hgte inQfdirkdish .huk.cﬁmgmamgé,s .neagdkh& ighdny t board is

| ocated on a second plane that 1s substantially  perpend |cu ar to the first
pl ane and”?ﬂ@h%@eaﬁﬂ”%F%W?’@%F@st inadirection parallel to the
I ongi tudinal central axis of the ink supply port; and wherein a

sem condygt or &1 BRR4JEBRRLqiA oee.wuz%e@ém &id &alit b%%fsaaf&snggﬁ o dkdde Ci rcui t
board. 29 74. An ink cartri nDuntlngﬁon an in rintin

appar at ugnglsffoma PlRNG RBIPGRIiRy e ?PK’" dc"8°t'3" inyfhich s @ﬁaarﬁ'figec'ﬁ%t aF'?ﬁQ o 8%1ahed-nt i ng
apparatus to which ink is supplied via an ink supply needle, wherein: an

i nk supplky, porin |hma9(r|3&3'a€&r§rﬁjtgclblﬂnl‘GZS\H‘QFglrya ml\&c{ﬁstb@&eﬁﬁéaﬁgls' s fornmed on
one face of .a, cont alnﬁ ﬂ%? n% 8 h housi ng chanbe a circuit board is
mount ed; "SHUCHIUPSTPRBHA SYLACE k3 CE%’H @®¢ing to external "control neans are
formed on an exposed surface of said circuit board; wherein the circuit
board i s7intergap (%an@é a@cofrdlrfgsté cIBmaRewtlch@t a %ﬁ&ﬁ&cfohﬁ&h‘%éaﬁ@nscem re of

the ink su ane extends in a direction parallel to
a IongltUB&ﬂ%%“@éﬁY?%@“ﬁ%ﬁ@dcﬁ?“%ﬁﬂl|nk supply port, and the circuit board
is located on a second plane that is substantially perpendicular to the

first plame ang, .amn%e@&%r&lgaaaa.m@mm Ridirbliitb8 sl BRI bb@én t O the
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73. An ink cartridge for mounting on an ink jet printing apparatus and for supplying ink to a
print head of the ink jet printing apparatus to which ink is supplied via an ink supply needle,
wherein:

an ink supply port into which said ink supply needle is inserted is formed on one face of a
container forming an ink housing chamber;

a circuit board is mounted; and

plural contacts for connecting to external control means are formed on an exposed
surface of said circuit board;

wherein the circuit board is intersected by a first plane that passes through the centre of
the ink supply port and the first plane extends in a direction parallel to a longitudinal central axis
of the-ink supply port, and the circuit board is located on a second plane that is substantially
perpendicular to the first plane and the second plane extends in a direction parallel to the
longitudinal central axis of the ink supply port; and

wherein a semiconductor storage means is mounted at a rear surface of said circuit
board.



wherein one of said plural contacts is intersected by the first plane. 75.
An ink cartridge according to claim 74, wherein said one of said plural
contacts is used for detecting whether the ink cartridge is installed or
not. 76. An ink cartridge according to claim75, wherein said one of said
plural contacts touches to plural contacts on a side of the ink jet
printing apparatus. 77. An ink cartridge according to claim76, wherein
said one of said plural contacts touches to two contacts on a side of the
i nk j et pHintiAngnkaprritige fonmoundig onfam inkijét peisting Bppacpeusfand formipplyingligk ©a an i nk j et
printing pﬁ‘tﬁﬂ%ﬁ@%flﬁ% iAYEk pfnﬂtfnﬁ%b'mtt)’s'tgghlbmikk |Egup%hedma'a'ﬂtmkr}ﬁ;?p n%Fdlé he ink jet
printing a aratus to Ink 1s supplied via an ink ply needl e,

wher ei n: qqﬁk supply port into which said ink supply needle is inserted
is formed on eninkfemply roft irdo witdwsbdinkeupplyoreadiaig iraertddiddored sh org fadeafber , a
circuit bga@gaﬁ§mm$gnyﬁqmmﬁgqmghgyaI contacts for connecting to externa
control neans are on an exposed surface of said circuit board:;
wherein the cﬁfﬁﬂwpoﬂggﬁﬂmpf'@H?ersected by a first plane that passes

t hr ough t he celtal eonticts farleenniecting S1Le3teNgl Qotrd meand atdferniell s én ppaee ext ends in a
d|rectlogumﬁgahggkwgﬁtgakongltud|naI central axis of the ink supply port,
and the circui | ocated on a second plane that is substantially
per pendi cul ar wﬁ'ﬁre'f‘ﬂ? cl’rF‘f‘té’Parﬂl'sd?{%rs%ﬁtﬁﬂ' b@’ﬁé’%@%ﬁ'@f‘ pIsatrdhraygndierente P o

di r ect i onheolt supblebort andithedirst plomegaxtends inaldirecéont pagdilel &xa Isngitfidinaheeniral kxis uppl y

port; andm@.nk\amry%n ahgid cpémaérd e%@@&éa @Jc&dfﬂngﬁgt.g Bub@bntafASt two rows
arranged subs axi s such that a

first ro&emgncﬁ:%%%{@&et%ﬁgﬁ%ép?rﬁgh 3865%9935%?*1‘6"9%'5& df"ﬁ:é!m R Pows, the first
row bei ndengisidipelrcentrphaxis df thednkisepplymomsand79. An ink cartridge for mount i ng on

an ink jet priviérbin@ndéHRaib BlukbBconidtts fsOftersdtrRilbY indGirst fidnet © @ print head of the
ink jet printing apparatus to which ink is supplied via an ink supply

needl e, wherein: an ink supply port into which said ink supply needle is
i nserted7Ps f ofhekicasidasrascdrdiesto gifimer 4, whpmimsaireane fobsaidi phupl aentdctsks dsedisi ng
chamber ; fét deteétiay whethed #lelnk cartidabl Ritlled@didotp! Ur al contacts for connecting to
external control neans are fornmed on an exposed surface of said circuit

boar d;

76. An ink cartridge according to claim 75, wherein said one of said plural contacts touches

to plural contacts on a side of the ink jet printing apparatus.

77. An ink cartridge according to claim 76, wherein said one of said plural contacts touches
to two contacts on a side of the ink jet printing apparatus.

78. An ink cartridge for mounting on an ink jet printing apparatus and for supplying ink to a
print head of the ink jet printing apparatus to which ink is supplied via an ink supply needle,
wherein:

an ink supply port into which said ink supply needle is inserted is formed on one face of a
container forming an ink housing chamber;

a circuit board is mounted; and

" plural contacts for connecting to external control means are formed on an exposed

surface of said circuit board;

wherein the circuit board is intersected by a first plane that passes through the centre of
the ink supply port and the first plane extends in a direction parallel to a longitudinal central axis
of the ink supply port, and the circuit board is located on a second plane that is substantially
perpendicular to the first plane and the second plane extends in a direction parallel to the
longitudinal central axis of the ink supply port; and



wherein the circuit board is intersected by a first plane that passes
t.hrough the centre of the ink supplysport and the first plane extends in a
direction parallel to a |ongitudinal central axis of the ink supply port,
and the circuit board is |ocated on a second plane that is substantially
perpendi cular to the first plane and the second plane extends in a
direction parallel to the longitudinal central axis of the ink supply
port; and wherein said plural contacts are formed in a plurality of rows

| yi ng subst antwhatelnysaidpiid esnttics bkebried int 4 @ast mEarbivd Q&nj@disﬁbstdhﬁéubl row bei ng
centred r I’p@k&é/l.ﬁij(EOQhé ln?erﬁ(?ﬂtaQ$ §S‘cﬁ‘irlaP£‘r rgfrovs E%logér 'Eo tBT(mlp.LL@HIgP%’Mnt tkop e circuit

board. 80. cart nount1 ng on an I 'ng appar at us
and for sﬂ?&ﬁf%ﬁ@ef’m{m‘(%e'%?'°'}9P”h"’l“t%%{EF'6?WSt he ink jet printing apparatus to
which ink is supplied via an ink supply needle, wherein: an ink supply

port int 079\’\’hi % uﬁ(adaqndgg 'ﬁwr ﬁ\ldprﬁ L%gﬁqm éﬁ g n@mb Q&p%FattlE%nﬁ for éu@ﬁlgﬁ’%ngg one face of

a container ornlanan I nk circult I S ount ed;
and pl ur AnEAT e JB‘rp”E'ﬂ‘ﬁﬁé@ﬁtﬁf Y”UC'E’R'E'éls'l*Pci’l'edd’df‘rﬁ"r"l'flsuWPéfeﬂ"?gd'%tre forned on
t he expog@dmwsurface of said circuit board; wherein a concave portion or a

through hol e fQrRASHIoR rHtJ‘\ghléh L TEh \ﬁ@e&l@ls%sgﬂterd(?%rrmeg By ﬁr[ Face?

proj ection for flttlng I nto sal conca ortion or sai rough %ole IS
formed orf¥aNg formipg ag Wk hpysiigshamder. An i nk cartri dge accor di ng to cl ai m 18,
wherein a coneaireuitpoart isomouoted;and hr ough hol e for positioning is fornmed on

Sa' d circuit lBQl?J gonta@@%r%orplrealn&fbtéx@mafcBFltrcII Hegﬂs%ga fbrgﬂtegoﬁ%'l &pg%gcave port ion

said through hole is fornmed on said cartri An i nk
cartrl dgé&" e s IR Eo% i m 18, wherein a rib or a pawl for elastically
pressing is Merﬁadwemrrcmtrbearsnsdmereéctesiawd ficst plangithiat basagsstbro@B therentredd cart ri dge

accordi n%etlﬁk &Jpa%ﬁargg)d tm sllallﬂa é(ﬂe'n&is IF\ btalr&'florpr%\lyllel Ito'sa |E9g’tﬂ<%@| hé}gmg nterval in

a dlrectl g h qﬁ e ls 84. An ink
cartri dgé’ L5 PP d’°f'd"'"8 °ﬁ‘f“i§°ar9\ﬁé‘1" e o2 E‘??ﬂ’&f’eﬂ/aé' gatis Flt.'?ﬁta?t@"X he extent
t hat sai @erpemdﬂmlartotwas’tdlaceaandb@ decund eldné extdnds imediireatiorapanaieind thag ar ea of sai d

circuit m@[lgmaﬁ;émrm,g (nlgt]ec;,.fkrs(J d,)dfg,g gngr nmounting on an ink jet printing
appar at us and or. j et pr|nt|ng

appar at us to erelr_"nI sanQElu% COQtactrs] Fre fcam\e}cli 18 a 'Iurathm??ré)n(fjg "E’été%ﬂa wher ei n-

perpendicular to the insertion axns each row being centred relative to the intersection of the first
plane with the circuit board.

80. An ink cartridge for mounting on an ink jet printing apparatus and for supplying ink toa -
print head of the ink jet printing apparatus to which ink is supplied via an ink supply needle,
wherein:

an ink supply port into which said ink supply needle is inserted is formed on one face of a
container forming an ink housing chamber;

a circuit board is mounted; and

plural contacts for connecting to external control means are formed on the exposed
surface of said circuit board;

- wherein a concave portion or a through hole for positioning is formed on said circuit

board; and a projection for fitting into said concave portion or said through hole is formed on said
ink cartridge..

81. An ink cartridge according to claim 18, wherein a concave portion or a through hole for
positioning is formed on said circuit board; and a projection for fitting into said concave portion or
said through hole is formed on said ink cartridge.



an ink supply port into which said ink supply needle is inserted is forned
en one face of a container formng an,ink housing chanber; a circuit board
is nounted; and plural contacts for cohnecting to external control neans
are formed on an exposed surface of said circuit board; wherein the
circuit board is intersected by a first plane that passes through the
centre of the ink supply port and the first plane extends in a direction
parallel to a longitudinal central axis of the ink supply port, and the
circuit B2ard isirkeoealdgelacoordiag BN, phesie atibata pagi Brdksticl pradsing is
perpendiquhggotﬁegﬂgoﬁkﬁqtmﬁgggg and the second plane extends in a
direction paral ongitudi nal central axis of the ink supply
port. 86. The ink cartridge according to claim85, wherein said contacts
are arrargged i AnsREalridyd ddaordiag tolcmss2, Windeio Baid fitcor pail & faried gt smp@ees if r om each
ot her i n kel infyhfchis@ ink riodd1e atddbediPbibdrgge according to claim8s or 86,
wherein said first plane passes centrally rough said circuit board so as
to divide said circuit board into a first and a second side, each side
havi ng s@4e of Asak dartiogd @cér8ingoichaint 182 wh@eib acdreaveosion td tHel eikteht thdtd&id bei ng
symet I‘ i Q:ﬁtl:mt%QQ'HEan l%artogsefd |Jf§rrmemnaag'ﬁoulﬁmgaatréa o‘?sz}lcpcwhntebogr ntacts on said second
si de. The i'nk cartridge according to any one of ¢ ainms 85 to 87,

mhereln sald one of said plural contacts is used for detecting whet her t he
ink cart rBBdge An$nkicaridgé foedowttingwmitan irkJet priritieg appkirawa bivd fordkgeplyk@aek ©diang t o cl ai m
88, wher ejif} had & 1R a%nttﬁ\gtpﬁaa&s% WA is aﬂsatea% an Ak @@pp[y%le@aé ve to the

ot her con acts d ink cartridge according to cl'aim 88 or 89,
wherei n $4FE" contact area of said one contact is substantially rectangul ar
i n confi gur at iroimk sepplypott mrtdvehioh shiimk lsapplyi neertl in mbered ddégsmpdomna@e fimg of 4 WO
transverggngmggxmﬁggnm@ﬁ&ghgcﬁﬁ%g.Iongltudlnal si des extend generally

parallel to sai The ink cartridge according to any one
of clains 85 ?8"@5%°T%Ffﬁ@?m$ﬁ@$udlng a seniconductor storage means

nmount ed on sapldrabsoptaste fbr senne@ioeto e@Brnalthetral mkans aretforimeljen aoxpasdd Nng t 0 any one
of cIainguﬁﬁeggm%Qmmmgggber including seniconductor storage means nount ed
on said circui sai d second 93.. The ink

i e.
cartridge accobde'n ?hetct')rcu(':tlbaard lsggers gbé? ‘sgpét"a thet ?%tﬁ%“’%@ﬁt*& eareflt achabl y
mount ed tsrinkssaPRly ?Rﬁfrﬂ"a‘h?érst Plang extPhds in aKirestiantreialiRte adengityditialagnira ag$ ai m 85,
wher ei N sethéling bipplyipbrt, A& HE ciidaf bébrd i ©BSSd orfd$bc&RipAne that is substantially

perpendicular to the first plane and the second plane extends in a direction parallel to the

longitudinal central axis of the ink supply port.

86. The ink cartridge according to claim 85, wherein said contacts are arranged in sets, with

at least two of the sets being spaced from each other in said direction.

87. The ink cartridge according to claim 85 or 86, wherein said first plane passes centrally
through said circuit board so as to divide said circuit board into a first and a second side, each
side having some of said contacts with the contacts on said first side being symmetrical about
said first plane relative to the contacts on said second side.

88. The ink cartridge according to any one of claims 85 to 87, wherein said one of said plural
contacts is used for detecting whether the ink'cartridge is installed or not.

89. The ink cartridge according to claim 88, wherein said one contact has a larger contact

area relative to the other contacts.



contai ner has a projection Iocated in said recess for positioning the
Gircui.t board on the container. Ege I nk cartridge according to claim
94, wherein said recess is a hoIe 96 The ink cartridge according to claim
94, wherein said recess is a concave portion. 97. The ink cartridge
according to any one of clainms 85 to 96, wherein said container includes
an elastically defornmable ridge or pawl securing the circuit board to the
container. 98. The ink cartridge according to any one of clains 85 to 97,
wherein sgi.d crnwtirkicaidge bdt6iding &Sclaim b@&wgmeeawsaudmam&dt @rida 0 daldicile Whi c h sai d
\(I:\/Inre:’:g: ; tﬁ)gi{agt |§r %JBEQ?M% d/ é‘g%an%glar n'?‘@ontf %urat%ﬁ‘ ot arsI tg ga%e%lv(:(iongqudq r%l stu%s ?oltlr}a?g Ymun ting
portion b¥PHgpEs ends\A8H Yhefein seit agivgina! ﬁées(%ﬁt'%%efﬁ"mf aliel tq %aisﬁfst one arm

ext endi ngplaigt wardly fromthe contai ner.

91. The ink cartridge according to any one of claims 85 to 90, further including a

semiconductor storage means mounted on said exposed surface.

92. The ink cartridge according to any one of claims 85 to 90, further including semiconductor

storage means mounted on said circuit board so as to be adjacent said second plane.

93. The ink cartridge according to claim 85, wherein said circuit board is detachably mounted

on said container.

94. The ink cartridge according to claim 85, wherein said circuit board has a recess, and said

container has a projection located in said recess for positioning the circuit board on the container.

95. The ink cartridge according to claim 94, wherein said recess is a hole.
96. The ink cartridge according to claim 94, wherein said recess is a concave portion.
97. The ink cartridge according to any one of claims 85 to 96, wherein said container

includes an elastically deformable ridge or pawl securing the circuit board to the container.

98. The ink cartridge according to any one of claims 85 to 97, wherein said container

includes a body concave portion within which said circuit board is mounted.

99. An ink cartridge according to claim 85, wherein the circuit board is mounted to a
mounting portion, the mounting portion being operatively attached to the container by at least one
arm extending outwardly from the container. '



