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| NKREARTRI DGE, I'NK- JET PRI NTI NG APPARATUS, |

REFI LLI NG DEVI CE BACKGROUND OF TiRewgeeiiSpr! f t'fﬂ‘f«
Field of the | nvent i on The present invention relates to an
ink jet type priinting apparatus which is supplied w w.”lsn '
repl aceabl e |nk' . cartridge, and ejects ink droplets ffrom'n

openl ngs onto a , i recording nedium for iachi eving the ]

plfesent .10 |r‘ndent|.on also relates - to an i.nk cartridge and an W

r e}‘ il an% " devi BKSGARERTIPGE , uEBKnIER ?EJNEENQ PRPARNTAISat us.
code A
Ec?hges r1EiorL o éxarrpl e, co& n&ﬁggbrkg Bjsgh LLniap?r?gggr ?E)lrjs '

i .
supplylng unk'” .15 the print head. In the print head, a drive signal is
applied to¢ s | la puezoelectrlc Vi br at or or heatlng deV|ce I n accordance
mnth . B i nt| dat.: IRCKAROUNT It NENPEIQNer ating chanber is
1 'ﬁé%em by'ﬂ generated by the plezoelectrlc vi br at or or

t ji FeSalixg e e8ct i ng i nk droplets fromnozzle 20

dpeniingsd ¢ iy i iqn of .
t'he prii ng eTae BRZ agg%{s)l ggsenﬁ:;iaoﬁu%ﬁl?%ﬁguencedggq f%t tt\)’?’scg %’Hﬁla

i bk and t Bpdéans wh 12Pr eadistpplidmivith dink Nfram 4 hﬁeﬂSE&@éﬂbDQ ink :
medi um Thereforle; in order to | rove theliprint quality, the 25

char act er r:en:ﬂ:q:sdafe ;f aodi eiecks b Idagpﬂ.aesdfrom BPgRdr ppenenqs ontipp&i ed
to the print.ihed d, ave been i qQved, an be5|des in or ' to revent
the cl oSgF%& ing % rrpqi;d,,be ' fing. *'The present P ‘

2 10 Coﬁlgb%ktu%r 190 §§!§B f‘élé ésp@‘é 'zh-g :mk d %“é&ﬁigeep%'n@‘ aﬁngnkhfefiffith

in a capped cenditiqgn, have been | nprove
dev;ce sulted for use witq the pr-nting apparatus
el !
2)ared Art .;

A I |
Ph

s A convent:.onal :Lnk—jet printing apparatus includes, for

i exazgxpl! r, ‘a Frint head, and an ink cartr:.dge for supplying ink to

15 the pr nt head In the pr:.nt head, a drive signal is applied to

' 'a’ pie eleétrlc vibrator or heatlng device in accordance with

prlnt ata,, and the ink within a pressure generating chamber is’

4

' actrva ted by the energy, generated by the plezoelectrrc -w:.brat:m:j

:or the heatlng device, thereby ej ectlng ink droplets from nozzle

20 penincs. l
b
ot

:prlnt head, and besn.des is: much i fluenced by the v1sc051ty ofl

The prlnt quality is deternju.ned by the resolutlon of the

. lak and the degree of sprea J.ng (runn:.ng) of ink on the recordrng:
jtmedJLum Therefore, in order to lmprove the print quallty, the.
25 characterJ.Stics of the 1nku as well as the drive signal to be
appliécl to t[he print head, have been ;meroved, and besides in order
E:to prevept ‘the clogging of the nozzle openings, maintenance
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Thus mhen t he .characteristics of the ink and the print head- dri vi ng
‘et hod are both SU|tany determ ned, the quality of he _printing by t he
! Erlntlng apparatus i's inproved. Such t echni cal d:V%ﬂ&pﬁqET , -
i achi eyed by : ﬂeqlgnlng new i nk-j et printing appalatus REPL'
i nufactured ut for applying such achi evenent STto—p 0
j t us:al rggdy off t he manufacturer, ° . the printing;, apparatus nust
’; l ughi tb he manuf acturer, and 10 fhen menory deV|ce storing

! ontrol "dand 1tquns bsu¢inasovhe parsiod of blafkied éat om dind pbesisaetion
racti cal Ly, ihawe t he cost ! and the intricate process

2 I, ew o
duri ng n‘hﬂu?aegﬂPﬁﬁchBa&Fl’-QB' Lave been imprewedsfore, it has been
proposed a et h Qs nt . Ln
Publ i cat i q;n l\lo Ogh§%31 é:llll n V\lﬁ!th racter%?jtal n %cée:r%#rél 385 ?é&$%€% el
menory dedhded: 208ng o Bisd € aired besh suit 1yrdetdﬂmmumheoﬁu&h£tyrd<ﬁ
drive conQ|t[oﬁs arfd so on are stored In the menory device, whereas
i n aSpritiienprappingt by, theepdtintdng appegadissi diss ips oy stééchn _

?EZOL?Z}@%% a1 Ve OhRE rﬁﬁmmmf:hlﬁs%m%%%%ﬁ%% by sl oen

- fequireg v CRed nk It 133G E A dges
with a g?%%?,éga e, gﬁpara\t/:\ﬁfs’cHyhgseﬁfﬁgrggtag?g?eeabegﬁ%d|f?ggr d as cons&inabl e

ehts efopeiatingdyppasabesn il wb fifethé Mianp fautumoycl ed
i Howeve the

o S Sl R b BrofabeL 86, vn SentanmrdEa e, usl
g ?Tﬁ 19 'E{ xﬁ ﬁﬂ%@fé&e stonagccx&ﬁeg e G WddoBs Ansra@ld sy eatly
¢ Lini f ot m yrr

énefafi ng processing can no
usdrdly possible practically, however, in view of Bhe cost
ecycted rodq ts itn contrast with, the case of producing virgin
i,f) t and th .z.nt'rlcate process QUSLRTARENGEaCTHE LnQVENTRdNEd -5
Lfh (r V; nglqm nade, i w of the bl e i fficulties:
I ccorrpaﬁyl,ngr | themﬁﬁma Aot B4R oA SR O S8 as giacfbldaaa i €2
“'fo pr 0V*.§'§p§ﬂe§@‘?é’é€ﬂﬂ Uﬁ@%al‘iﬁh‘é*a P%@Ecﬁ@%ﬁ'l@& 5--1931.207an 1H9w1'i£é1§e£1 whi | &

nalntalnlmg g Righ qua ity.
- 15 :.nk cer rldge is provided Wlth memory device, and characterlst:.cs

Wof

goods ;gaé ev‘
i nk -?5

e

v

of :mk, the amount of the :Lnk, drive cond:.t:.ons and s¢ on are stored

1n the emory dev;.ce, wherehs in a ;i:rlnt:mg apparatus, the drive

1 .

condltn.ons are adjusted 1n accord ance with these J.nformatlon

; _;; Inc:Ldentally, in v:Lew of the preservatlon of the

PR 'r
20 eqv1:ronment, the manufacturers have now been requlred to recover

Pt

.ai m‘«icp as pos51ble ink carLrldges and cartrldges w:.th a print
ot

héad, Vluch have heretofore been dlscarded as consumable goods,

:‘ and Eh refoz:e a study has been made of refilling the recycled ink
H oo b

Lo ‘cart:ﬁldges .s0 that they can be recycled

D H :l o3 .,n |

i sl ] |
‘ |

_3.5‘
rdc

How‘ever, the ink cartrldges, brought into users'

A s's;lon, are used in various manners, and therefore the

y' led ink cartridges are var:.ed greatly in quallty, and the

egen r’atlng processing can not bel effected un:.formly for such
. 5 ;
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Another object of the invention is‘to provp de a printing 10 apparatus

‘suitable for such i nk cartridge. A further object of the
invention is t o} provide a cartridge kr/eprodum nmg\/sﬁ t he,
above ink cartrj dge. : The aboyve and ot her obj,:.& S
achi eved by g ptovision of an!ink cartridge whi'sh—actil ﬁﬂﬁﬂg to tjhe
present |nvent| - 15 includes alcontai nle havi ng an I nk *chanbeért 3t
:oontal ni‘'ng: |hk4 + i and an.ink supply port for ejecting the ink fromthe -
“iink charrt?écy?l' dPcsosiusrtustqf-nheaatraeﬁdwteetheecar%ﬁ oft BrPAYd8GaviEFAPed to
, tthe gm d cbntact device enabling the transm ssion of data between .
' tihe rrermlpf% ¢ ahd an external devi ce, Wnerel n the nenory device 20
(t}as an; areg | 'n iich data, related:to a hi story of use of the ink
artri'dge,’: cgnjbe sfored in a rewitable manner. : The _
condlthns of| JE}'Ot t he i nBUMMARY| OFe THY. {INYENTION are stored inthe

i

- above de\?eé’é'.. ;

fenor v, devi Cﬁe ggﬁpgggg;gg,%ﬁfgeggg%”fa@g in Fi A e Beohems, Fpfage,

E e f&eﬁesttt&ﬁes&gttefat%%am atese |
Hi gs. 1At;w£; Ph s tetiaee wiRhtls, when reéythkd,- 5

cartri dges! off the present i nvention, respe tively; Fi gs.
and 2B atCémv estm ermnmzr@raétm qualiby.a circuit substrate

e o nge eﬁr{;'ﬁﬁ‘ﬁﬁ R B b FoR %Vlﬁ-‘apalﬁttﬁ?. g !

appaj gt Ui %\fﬂtealdl@( & tdddPenk cartridge, FiQ. 1405 a
Cross-sec ;onal vi ew showi ng a condition i 10~ which thelink cartr| dge |s

mount ed ‘on{ o,{a’ Arfmatgeer object of the in tf;on §sa:d)pnotudé@cantshdq»eng

one exanple of co deviice faqr ntrol|ing the gperation of ‘the :
cing dev1ce q:pd:ecg faor aﬁ?? (f’%‘&‘ﬁ%r’tnléhmhﬁlgﬁ% ‘oper ati on of

The above and other obj ects can be achieved by a provision

the above e

!, : !

S
{185, f:.nclud

of an fk cartr:.dge which, accordlng to the present invention,

st
~

o
s a container havmg an ink chamber for conta:.nlng ink,
o

artd an nk éupply port for ejectlng the ink from the ink chamber

; uto a rprn;t head, memory device for storing data related to thef
I u :
| .1nk, ta‘ con!tact device enabllng the transmission of data between

i
¥

the zpem ry dev:Lce and an external dev:.ce, where:.n the memory dev1ce

20 has a:n rea in which data, related to a history of use of the 1nk5

';cart'rlc{ge,, €can be stored J.n a rewt.table manner.

:|.l :
, The conditions of #se of the ink cartridge by the user

zgar‘,e stored 1n the memory dev1ce, ind therefore at lthe tlme of

N { I i
:re‘produicing the ink cartrldge, the reproduct:.on processing,

25 ‘-'su;ted' for the ink cartrldge, can be effected in accordance with

1‘ +

?'tr‘e data 1n the memory dev:.ce !
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device; 15

‘process of! oﬁe
appar at us of 't hie .present invention;

=5
-

NGB HEd ;13255673355 $ 6/
Fig. 7is a flomcharb showi ng a main operation and a
I nk cartridge in the cl eanilng process for the printing

i
showi ng - aiprdcess of the other |nk! cgrtridge |i§§ﬂ§7§ﬁ§ Bﬁﬂh ess
for.the priinting apparatus of 20 |the prgsent invention ﬂﬂACED
Fig. 9 isla VleM/shOMAng one enbodi nent off an ink refilling devrce,;

“Fig. 10: |§ a #f
.refllllngideﬁl

“ghargin rOQess by [ th ink refilling, deyice
9 p!- i Figges | 214 36 G er Mt epive bemas BRRERFFefTabodinents

A IO SR el ither e Lyseference.
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6}@3.

he pres

0 the r AW
artrwd eg 1
resent i £

fheredf | |p§ ey

ain il
BT
11, 21,|ar o

uppl y porft -
(needl esp pz
surface of{ t}
contact . wi

e

3
nningAappammtmsb@apddying;the 1ﬁk>ﬂﬂﬁ§¢1ﬂg¢$ed on one side
e
hyit

ow chart. showi ng the overalil ‘operation of the i nk
e and art showing a

erred e Lnen

slgendzzoamutmdrbomaasl Slowehgpd i Moty aawaeatrusmést he
nwen ion. A container 11, 21 contains ink, and an upper, side
ySBPFEgate momtad perbhe imdhBar trsdgel $1%,QH1P #n F1gs.the
d i.s inpregnated with ithe ink. . An |nk :
s formed at the bottom surface 10 oflthe contai ner i
{

engg_be SOTE @ §eewl §h8®i‘ﬁ&e§ rﬁ:a.ng me@hra&il%ﬁﬁpégtlbﬂeofhk .
.1 237is hernetically: engage i nk supply needle: - !

contai ner 11, Contacgts 31:for ,electrical

ey nfi+g 2 f§°sa?p§eﬁ%ld§‘ eyt r‘r@&’wd-ﬁ’gt RafoBAHEIBR 1he

Cirouti aeé%g éaﬁzteeveendge s3] Bt A Yoy D agi o serves as an_

outer sur

I"r cui oar the ink.

ccartri dge Sém CEmdLICS 45 a blodkedbayrdrvisy 3Ry icherexahpdei'sr arbm:essi bl e ; !

manner t h

‘porti on of thelouter gqurface of. the CIﬂCUID boar:d 30

mhlch doéﬁvhﬁ? Spgvgﬁptrolllng the operat on of the above dev1ce. |

i _t
i ’ 1

;: -. Fn.g. 6 is a flow chart show;l,ng the operation of the above

{ ) .' 1

: t

- dev1ce, : J ' - : i
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proéess of one 1nk cartridge in the cleaning process for the

.;Il

prlntlng ap aratus of the present ‘invention;
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Flgu 7 1s a flowchart show1ng a main operatlon and a

] Flg 8 is 2 flowchart show;ng'a.process of the other 1nk

dge 1n the cleaning process for the printing apparatus of

resent invention; ; . = .-_ ;

I‘J.g 9isaview show:.ng one embodlment of an lnk refllllng

Flg 10 is a flow chart showing the overall 6p%r#tion of .

e e

refllllng device; and Cod !

Flg 11 is a flow chart showing a charging pr_bc"esé by t'he: :

| : . ' 4

1lling dev1ce. |
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20 the formation of the contacts 3I. 1 Fi xed data, such as the
‘producti on, d&te; the lifetime and the! nunber of refilled tines that
can be madt re stored in the | sem copduct or menor ey
besi des the flol | owi ng data and characier series difré rwm
t-hose dat ar ca.n pe stored 25 in a;rewitaple manner i redéﬂEEE/mg:@ed ar g
of this rre' r -flevi ge 32:, X (1) The nonbe L
‘times of: thelk <cart'?rid'ge | : . i '_ 76
'(‘2) Mai fit &}na nce OERSARTRMTONS IR RHE (PREEIRRRED | cl eani ng of
.tihe ink caftrl dge ahd the conditionl of exchange parts at_the tine

ft!he i nk caftr
Za,s the ti
“ink end,-;
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, matlon of the contacts 31. ! ; | f:

304 Presepfetpvent ion will now
Eéga{go fie ??%‘ﬁ%ﬁ he ink cartridge, the tine of the final
F v

N “of use of the ink cartridge.

i US| @Hw e fA1% RIS Rch 6 d®ahk Hartridgddao
5 fda ., the printi ng apparat us is designed to store
tfua: @hva riadd-eire ts gaxi dget ichegt appauz@tu@:cqfr dibrg p;esem:

he mnemnory devi de 32 cah be ' , ‘reduced renar kahl
éﬁxt it S S LR ﬁéd%

4 FpIGeTFRIReT il
TSRS Fs8n, IR et B

erl 43

at the upper S|de df the carriage tand a print

35 45 SUBDM RPERA 3RS §5 diRmmRe at the o tkAm Ssgese10

%ﬁéﬁée&e?i' 331"’ ' tng conBf BT Folled W po
4% R ink sﬁﬁgﬂi

-g using the I nk
yl@eiesilier dperid).esin

of the clr‘cwt Qo
on one s:.qe sux

: artridge’ 10 as an: exanpl é:
i ddet 48.t A tdiergukt: shmq 3fcddl e
re conneot ed_to

A r
tlacts doﬁotﬁe contaJ.ner 11,

moulnte?’&
Contacts 31 for electr1cal contact with the printing
us are formed on that side of the circuit board 30, as shown
2 (a) ‘and 2 (b)), whlch serves as an outer surface when the
]ooa&d 30 is mounted on the J.nk cartridge. Semlconductor

ievi e 32 ismounted in an access:Lble manner on that porta.on

uter surface of the CerUlt board 30 which does not prevent

E‘:.xed data, such asithe productlon date, the llfetlme and

.thHe’ r{umber bf refilled tlmes that dan be made, are stored in the

- and cha acter series dlrect

.el
f;327:

R e s

¢
.sema.coriductor memory dev:.c 32, and be51des the follow:.ng data

y relating to those data Jan be stored

i
,r::.table manner in predetermlned areas of this memorir device’

:5 : I
i : | '
The number 6f refilled times of the ink cartridge.

!
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'to a control deV|ce 49 via a flexible cablie 48, and t e
10 is accéssvble fromthe control device 49.

7

~ - T T
23T 2T,

25 47 of the carriage 42, so that the i nk cartridge 10 is connected

on a 5|gna

3:38F; 33 Hikd 10255613355 4 &/

cartridge

*{ .Fi'g. 5 shows one gxanpl e jof a contrajl
‘fr m a ‘host, head drive devicg 50 causes ™ to.
ej ect froﬁlthe print head 46 in acgordancg with |nstruct|o als

fron1pr|nt|n

elimnatir
n are st

|

r

|
i

e

1 reads®
ia acce gr
. even for 4§

Iushlngtfe'"h
control e
cartri dg8§
argence
cartridge {10f ‘40
devi ce 5#
devi ce 32
the tinme ¢
?2 of t}?gj

ef

25

li

|

:ink &

. .
4

N )

!

~ueln§
i

;cérq

;the contacts 31 of the c1rcu1t board 30 are connected’to contacts

147

tO

e e Gy o a
T e T 0

ddeé tamhtkd@aydata sto ed :
of:{t:Heii nk cartridge 10, 2Q (Step B)., and datia itndi cative of
f 'attaghﬁnnzf shows @P@dexl plere atﬁé;‘@éﬁi‘éoﬁﬁﬁé%%sﬁé?ﬁﬁ’gﬂ%w ce.

0
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Py
|t
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ink
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i
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i
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1

-gont riol device 51 and flushiing contr ol 5 evi ce 52 (for
%’. dRaggi ng}“lalntenance condiyienst sechraw dheordndisaonand so |
' devi c t he I.nting control deyice ;

% Rilbene ik, FRIRt o0 bRG 2o FORABLARY BY, ERhaRbe0SEL0°
ade X ad & r{idtidg cpgqrol. By doing so, .
remeo ulg‘;e%d recylcl epcfo% odfﬂ?gé)t h% default drive conditions .
rimi(Ged suclohbat: it difi ueessgchalag ccHee e pd fheapriuse head
ted;so that_the |nk dropl et.s can_eject in the optinmum

1 &aira?trétdgef he tigapfirthe Tk dinketnde 32d Fhees

b b w;eleé“‘dHé)WE%'ibu%f K4B@sOH £t A%t Hrd il 's't%z%&’%"yaﬁnéﬁnsd@flec'i ecil
barivir ognent  det ect i on: means §6, the flushlng pération:byl thé:

adbercsesiles alat a,hkhel prifhingERRTOMS)ic dasigged2to’
Next, -t he jmanner of use of ithe-ink '

5Y. : Xt . '
ﬁgazéor lnteﬁrpm;%@%cﬁiwmﬁ%rﬁw?s fRkRscri bed wi t hi
a nglg rmunt %ﬁé Ea acgz.t f the %m"ﬂf a8t B 0K 1e |

onto the ca t hes prlntlng controP
|n t he sen1condu0tor menory

'ﬁf’e ﬂ.}xtﬁggeapjparatus . The carrlage 42 is connected to a drlve

- 1
qmotci 1. v1a a tlmlng belt 40, and a holder 43 for holdlng the

«
:r. nd e 10, contalnlng black 1nk, and the ink cartrldge 20,
N

A 0 Ny
m

a pJ:fJ.nt head 46 for belng suppl:.ed with the mks from the

W

i
v*lng color inks, is formed at l_he upper side of the carriage
i
jtfléges 10 and 20 through the ink needles 44 and 45 1s
¢ ;

df34 the lower surface of the carrlage 42. ¢ . . , ;
t ' H ; !
F:Lg 4 shows the cross- sect:.onal constructlon showmg the 3

tjon of attachment of the 1njicartr1dges to the carrlage,;

the black ink cartrldge 10 as an example When the ink

|
%1 ge 10 is properly c nnected to the ink supply needle 44,

the carrlage 42, so that the jink cartrldge 10 1s connected

%
control device 49 v1a a flexible cable 48, and the ink

‘*ﬂLTgFL

erﬁgiﬁge 10 is accessxble from the control device 49.
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8 20 (Step ©), and then it is judged fromthe nunmber of reproduc
‘ti me whet her OI’! not the cartridge is one tio be reproduced (Step

I f the car
supplied t
and the pr
i:f the car

nmory 55
ata, and

the virgi
' nner; ds.

ik stqnsiict dins (SreEhe 1nm@tamldgath0, 20 vikeacgessi ngens’

not a pr-oi=
iink férﬁ&h"-

envi ronmen
56, has ‘aié
2
s
1
il
rig !
120

. 25

e e
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P At o ey

§|ncreaS|n "t
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£

f_"% rmen . of: use of the printlng apparatus, detected by use
]
i

trwdgb isia fresh one, ﬁk in the ink cartr ~3-0-
o thel print head 46 unde the default condi} ?gﬁ SHEET
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‘ s"instructed, 1a residual ink anount stored in the seni conductor -
mory device 32 of one of the ink cartridge, for exanple a first 10 1ink
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residual anmount of ink is conpared with alsun1of t i | I mum
anount of|inr dtored in the seniconductor |nmenory dévice REPLAC he !
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‘short age of j| nk (STEPs Q T), the process goes back to STEP I
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S stoppeq whi l:e di spl ayi ng the i nk end |hd|cat|on and wai ting for .
‘the r epl aCerrent of .the ink cartridge. Fi g—9-shows _ane
referred‘er‘rb diment of a cartridge 20 r‘eprodu0| ng de Titi8. SHERFPHASIBEEN QN |
control d¢ vr.c 60 reads data fromthe sem conduct nerrrp;EpLAﬁ\g ce 3% :
bf the regydléd ink cartridge 10', 20' through acc ,
ontr Is |n@ i drscharge means 63, par s. exchange neans 64, cl eaning
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r epr cduck 't or
menory d , through th and it i
et stilite Rt B SRNS Glsranion M it blprtesd
cartridg e é’!@éja f@re@on! 1 (Step
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! out before replacing the 1nk cartridge, it 1s preferable
i |
e'resumed normal cleaning operatlon should be performed.

e uq ed amount of ink whlch has been consumed in ll:he prev1ous

! g operatlon performed with! the old ink cartrldge ol

1
i .

!
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< the STEPs OandR are omit

8816 0Reous ioh LER Hnd fefin
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R ST Qk

erm ne

tis_ nanme

‘.}Rﬁ?“n%’éd‘s

E@elg}econsumed :However, it

anlng operatlon 1s not carr:Led

ted, and the follolung process
|

FJ.g:.
CJ-nJ deV1ce Repro&uctlon

f
!

20" through access

g% mteans 63, parts exchange
charge means 66 1n accordanc

storage means 62, and in acc

a!,' the re|flll control devilce 60 ca

rinting apparatus toibe story
32. !
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reﬂlacement of the ink cartrldge

9 'shows one preferred embodiment of a cartrldge

ﬁ' dnitnb@ 12@: J.Tsh%tla.fl'i Q%Eﬁaﬁh‘é@e ipSteR Lo da!:g:.rllﬂde -

t he car‘trl dge dat a, ‘'such as: tHe

e@t«@mnbed ab{cz&)e,t hief rﬂl‘rﬂ)er of

k end J.ndlcatlon and waltlng

control device 60 reads data

semlconductor merqory dev;.ce 32 of the redycled ink

means 61, and controls J.nk :

means 64 cleanlng means 65
l

e w:Lth evaluatlon data stored

,ordance with th:.s evaluatlon

uses the operatz.ng oondltlons

!

l

] } : K ! .
2d in the semiconductor memory
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Jrhe cartri, dge ]V\:hl ch satisfies the. reproduct I on requirenents, is :
nsferred tgjthe ii nk di scharge neans 63;by the allet 67, and the ;
E{ rer*rm'nlorh% i tihe cartridge, is di scharged t 'ﬁmgf§ bM §E)B%E non
like (*St% ' |Alin Fig. 11). The 25 repr oduci ng cqgnt roI R%EL/A@ T‘Ldge$
romthe datia,: {read fromthe ink cartridge whethe e_par |
for examil e ’ 4 packi ng fltted i n thef i nk supply port) reaches the
limt of tiheililfetime 15
(Step B i ng M}:ordnagttreth@cais mepmdlm@tsxthamsmltm of theparts
exchangecﬁ reans 64 (iStep .Cin g % Jdhen, -in view of the
| apse of 'F%l?%t@ erRE iR é§td Rermined iR daC*F?r?i%n?‘ad‘gé%hvm% RFe$Ht not
the cl eapiyngii.g e ( : | C ‘Wi th
R PRRCSRAN (ASPea 2 R Bt ﬁi%ﬁﬂ%ﬁto?nﬂeh&g A
is, the:d _gﬂﬁe ohK' cartrf&@@@lm,, G detprertifd ¢REAPShE 1 G:aftﬁq;ge 11)
V\hen the grefridat nents necessary fbr the feproduction are { : | nhs d,
he r%pré.ué g%%ﬁﬁrgm thei €ackor, udg’t@cq Fe@ky ort etopgnun mnm@m |
! ¢art.ridpgeisl dn 0 _bhe;char ssary|
%ecauseg Hahg i Ihgec%ﬁ?)%?tcp ecﬁ‘pcfrﬁ%“}%l? g?é J]rylnq ﬁ‘?e&?f aF rﬁ%
artritdggal 64 Beness vtofietarﬂenébégd@@u:&%k solvehBlaPeheimidg. |
1), an¢ Nf;_ {1 g necessary, a large ampunt inkiis supplied to
he i nki r egall, 6the ambar@t\esied:m rbelqdreﬂéntednﬁnnm dfhet lperabilens !
i sdh ryed | thdé_lnk cartridge,i thereby : washi ng thie i nk cartridge, '
th f{hetHA| HRTIRE ihead i dged priB&e‘r’B?—ﬁ?Man’mﬁw G qdtelathik i s
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amount of :drawing of ink)), are stored injthe sem conduct or menory
* devi ce 32iof! tlhe refilled ink cart,rldge upder the contsol_of the
reproduct i on. cq)ntrol device 60 (St'ep | in|Fig. 10). [THIS $HEET HAS BEE
16 Lo | Thus, the history of thejreproducedcartripggecepel! IN ed
vmththeink is cIear and the ogerationjof the prluu..g‘appa.unc IS
ensured by the dat & reI ated to thq operating nethod requi red because of
ts diffefenc fro the virgin ink cartri¢gge. .5 WAs descri bed !
bove, ac&om ) SPErPELSENG£1 ENENEEBPOducinkh8EOike BIFOYhded the menory
devi ce ha reas in which tthe tata, felated toithe history of |
use of .t iT c’mi‘ nivigd, nownbdalescridie ydthnrefe:eemceaine fdowahartnd
theref ore: ef | i}ﬁcesm ng -' can be effected at the refill process
n vi evd é ! ‘Ftl s 10 of uyse of- t?e ink cartridge by the user, and;
t he reclycl hi gh r I i
REPLACE N erln thet fn‘i‘z%&?tﬂfd@e 18 :5.'5 Sl 3l & mﬂfﬁg pallet 6'7 0;
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a ter the manufacture is l%ss than

), t;he reproducing control dev:.ce 60 read§7the datW‘VfE'der

1conductor nemory devxce 32 through the access means 61‘

o

), and it is judged whether or not the number of |

du ctlons of this ink chtrldg

is less than a ptedetermzned_
(for’ example, 10) (S{:ep C), whethér or not the t:.me perlod‘

a predetermined perlod (for;

’ ,10 .years) (Step D) whethe‘r or not the time ;Ler;.od after'

1 i

tkie lat st J.pk end is less thln a predetermlned perlod (for example,f

200 Bays) (§tep E), and whether or not the ink cartrldge has been

o,

,m‘:':m-..-&—l e— s

3 -—m~mn-r»'—°—r.—.

a predeterm:_ned en'{n.ronment (Step F). If all of these

ts aire satlsf:.ed, 1t is J.nd:.cated that the re-use of the
e i' poss:Lble (Step G), and the reproductlon process:.ng

(Step H). On the othér hand, if any of these

ents is not satlsfied, it is 1ndlcated that the re- use% _

sdard thls ink cartrldge n;

'I‘he' cartrldge, whlch satis fles the reproductlon

I

r_elments, is transferred to the J.nk dlscharge means 63 by the:

the cartrldge, 1 dlschargedfz

|The | !

t 7, and the ink, remajining in

f -om by sucta.on or th like ({Step A in Fig. 11)

TR
Ho o

c:mq control device 60 judges from the data, read from the:

Y}

tndge whether or nbt the ’art {(for . example, ‘a packing

u;t

Q

e 1nk supply port) reaches the lz.mlt of the lifetime
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an ink supply port flor supplying the ink fromsaid

LaAnkd & % 4 r;td the print head:; a menory—device for storing :
l ata deﬂal t {hd history of " the ink cartri dge THEAGH ce
: iing an' j in which 15 the data is sﬂored in a emmlg&%?e ferfféN: | and |
' ereln 't e |datla’ i ricl udes data rel pted toja maintenamee—s; P i 119 §
#eqU|reQ fior|}a rgpnoductlon of thellnk cadtrldge; : ! wherérmthe ;
data incl.ydes data related to a condltlon of ‘ cleaning; . 20 ;
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conta|ne}_ﬁay ng n ink chamber for contalnlng i nk t herein;
n ink suppl L pprit for isupplyjpg the ink fiom Che

;
aqt ror suppl yj the ink fromsaid i h er to the
i a nmenor i ng datfaTHig! ; 5
tfhe i nk cartrlim/ ”ﬁ m devi c @HE% PREWhi ch
s st red in arewitdbl 8 manner; and 4 : -

heriei n the data |ncITdes datF related to the'tlne of final !

_|nk deplet _,the i nk cartridge '8. - An |nkucartr|dge for an
“i'nk jet t ) 'paratuaﬁhaV|ng]a print head tHe I nk cartrldge
conpri sing y .. a container havj f cont ai K
t herein;, '. i i j n in Lﬁﬂﬁ #%# %5p?9 h@ﬂb%%t ﬁXPFrBE%EEF& |nk :
chanber 1 gobdles B Ma ﬁ%? ﬂPm% ead/TBER ylﬁﬁ\/eaeﬂrgaget @bhpe 143y : i
rel ated tojt St ejin

] G carfridge, sali deV|ce has an
area in. mh_eé hea 'ontahnezlhaei egin | In chmmbeabfernaun a;nanq ink B

.whereln'th 3l 'E_Iudes data rel ted to @n enV|rohnent i | ! whichjthe !

tiink car tirk .+ 15 : n ink, cartridge ccordlng to| i
dlaimai, 3 [ & e d \Y; . dat.el
df manufiach y kt?&ngﬁngéﬁe %% 8£§€g €ha. iﬁg h gag c%? ri dgel
i ccordjdqg' lm&ahthQWpigh@ séad; and Nehory deV|ce stores data

vijndi cativef off ¢ ILf tine of the |ni cartridge. '

! ' f ¥ 1emory device for storing data related to the hlstory

1 ]
thel ink <lartL:1dge, said xt\emory dev;ce has ‘an area, .1n which the

stcred in a rewrltable manner

H X ‘ ; .

' ; ; o

F ] . SR
3.:9 " An ink cartridge accordlng to clainm 1, wherelnl.‘§ !

a mcludes data relal,ed to the number of reproaductlon tJ.me

lnk cartrldge i . é : T . v
Pl . . ;
% f-? . - P =N
?.?i . An ink cartridge jccordlng to claim 1, yhereln !
'1?51udes data related to: a malntenance Q %1ngl i i
f f o
qd fcr the reproductlon of he 1nk cértrldgé | : P 3
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. - E
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j.ig . An ink car&rldge accordlng to clalm 3, whereln B
3 1E ; ; i
a iPcludes data related to a conditlon of eichange oﬁ ai -§} |
R R
the ink cartridge.’ o o
i :; : | { )
. O ) : g '
R P % ; ! 3 :
; bbb 17 e T S i
i T [ . | '
, i , l At ( i o { . 1This Sheet Has Been Replacer i
'? ; i ‘ i . I 5
- . | i .I. . | ‘
, Coa { S ' ?
i ; it P .
E BELES B

v = o vam At ke = Rae & -



R e R
- rmmeimndte . —— e

0 33 5-zv; 3isspuincE #E9 10355613355 # 20/
21 - . 1 11. An ink cartridge.according to claim1, wherein said ;
"menory deyi tle tores datalndlcatlve of the tine of fin ;
ink cartr] dg!e. i 5 E mﬁe accor di BET oHAS BEEN | |
wherein s i-d:ils. fremory devi CHI m mﬁ i cative [of thBEHMOEgr of !
T epr oduct 01‘f of the ink cartridgecwhtch can be effected. | : .

" JAn ink caftijd e fe)r an ink jet t pe prinfing 10 apparat-us haw ng a pr|
thead, the Ik | artlfl dge conprisin a cont ai ner (having ani i I1'lk f .
'charrberl fbricopt&i'ni ng iAk ink c ge according tmqlrak!.l dppipepein f or |
isuppl yi:n ;'-tlh' | n;k grom sai d i nk. chaftber .t.o the pr| nt{ head; _an l15 -

. la menoriyt? o udRs rfbattfatraelr & }f;g"ec frd-men P fork Jtn@é- use qfﬁ %e o
cartrlgﬁlf- $il ydeV|ce storjing thefein datarelatlng to a-

m ni mu )fq 0 be containeg in thelink cartrldge sai d nenory ;
devi ck | lha‘l a!ea in which the data indicative’ of; a residual ink |
am)un 'Lsz;sli a rewrl table manner; {20 -wher ei rJy said ink |
art by cpe;i;i‘ -a | & t @ralimd carmrmd"* cmrsiomg@ saeim ilonwbgzednon t he
tore :dak d ; m n| mount si dual | nk :
rmiint 4 £l c%ﬁf? At Tl E& RS %de&% gk, gndor! M
i! Hea! 1£ Cfor eJectlngln droplet$ ' ;. anlnk] !
rilr g i';of( t herei n flor supp yi ng the! |nlk‘to sai di-pni nt;
ead; I | a r;narmry devi ce ‘stiori ng dflta rel ated to tHe:i n}< car{rldgey
, ' b - §.2'| An ink cartridge accordmg to claJ.m i, Where:m f !
: o h : o
» 10 ?:tre'datatlncludes data related to an env1ronment of tise of the:
. i HE E I ! B
; ik, ket f:ldge L P
. . PR 1
BRI . aE ﬂzt:i ,
| i 1 ' 1 'E 1 ! i 1 ; '
; TR ' é : ‘ An ink cartridge a.cord:.ng to claim 1, Lzhere:m' I
‘ A i P
b isgid _m]emory; device stores data inch.cat:.ve of the date of :
15 5 fja!ctﬁre;f of the ink cartridge. ' _"
. o 10' An ink cartridge according to clalm 1, wherein
! : @

: ! ‘miemory dev1ce stores data :.ndlcatz.ve of a llfetlme of the‘. {

S B I | : : » | :
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to environnent of uge of the I nk cartridge, ;and dat a

v@ _QLS%QLDES%EL: ﬁ\ﬁﬁm il o ﬁ;”t;;j' Ldevice

d tia sup ormt e exterior, r BAS dBEEN e
g,| ng of 10 the,ink into said pri nt ad "R REﬁlMcF@orda«n e:
N said nenpry device - when ;sai d ink K caritridde i$

14‘ printing appafat us; i 2 sai ¢ control ‘devi ce

he - p@innti.ntke aa or careamhg]atndtme\tpnizstim
| ! 1,5 5 An nk-jet printing apparatus
' l%bnmlm CafELF LAIF UAGBBTLFBRIE he

Vi. G ther ot a i dge
§i e e i pefes H e
i fnjﬂ4 i wherei n[the corjtrol iof tihe ink “harglng :
.cted to the anount df ink drawn.
pmmlsqp@tlyprpomq rfip xa pyojgrCit sy aﬁna)rmlngfl ch$aldn imﬂ; :
devi ce causes,da , delated td the ; COﬂdItIOﬂF of:

(i %W%QEJ-’%% WA A i said : nenory device whe
argrifdge; 'eﬁtotr?y Q%vqgea(fg ds{:og‘l éh?(a)zt rBﬁ_hg%anoaQBQr %Hsor

gt Jorri nt ng-apparatus gccorart Whereith sai d
Q:a&%lzq.d@@)dStEi@ﬂt‘én@ v ésttla&es theFb iR d&fta! pk1dephgtion
,-_trl An ink-jet: printihg apparatus, -
i) umfﬁ'ﬁ,nk amoumtet @i sram:ad.a:teal inetls cohk ca%&rrddgemdamdons
! );h i tii.ons of mai ht enancq,of! said grl nt head during the
mor evice having an area iin th.ch he date 1n lcatlve

L i 4k : i "' . i { |
; E rof Hhe resldual ink amount] is sto red 1:11 a i:ewrltable zdannen ;
¢ G E . . o : ; I i :
i ] i ! i L ! b
; 4 : ! \

o

- An ink-jet!printing apparatus comﬁrising:

‘;

br:.nt head for e ectlng 'ink. droplets,

o]

.15 E:Lnk cartra.dge cor;talnlné 1nk thereln for supply:.ng the.
; . ; A ! l
prJ.nt head; '

mory device stor lng datJ related to the J.n'k cartrldge,
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