| NK JET APPARATUS AND | NK JET CARTRI DGE THEREFOR FI ELD OF THE | NVENTI ON AND
RELATED ART The present invention relates to an ink.j.et .5 apparatus and an
ink jet cartridge usable for an office rgcorder such as copyi ng nachine,
facsim | e machi ne, wordprocessof:and various printers and a dyei ng machi ne
wherein a desired image is fornmed on a material by ejection of ink, nore
particularly to an ink jet 10 apparatus having a cartridge nounting _
portion for detactil JERCARPARATUSNANDK INE JEIY CARTRIDGE THEREEORQ t he ink
to a recording:head, and to an ink jet cartridge. therefor.. The ink jet:.. -
recordi-ng apparatus i's 15 advantageous-in that-.the noitse-duri-ng the -.
recording operation is so small as it can be.neglected, and in that the
recordi ng can HEELD {QRF PHE o EINVENTFON, AND-RELATED: ARTf or e, vari ous type are

put into practice, recently. Anpbng, various types of ink jet, recording 20
process, a so-called bubPeePFesentcsRUPRELRE FodatesHda iaty inl et

advant ageoys Hecalsets YRRyl ELTEL PreLa 35 Lhe 2sarow Lor o srigy the
bjected to th t at h Lth th .t _of .25 . t I h
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wherein a desired image is formed on a material by

ejection of ink, more particularly to an ink jet

10 apparatus having a cartridge mounting portion for
detachably accepting an ink jet cartridge for suppiying
the ink to a recording head, and to an ink jeé
cartridge therefor.

The ink jet reéording apparatus is

15 advantageous in that the noise during the recording
operation is so small as it can be neglected, and in
that the recording caﬁ be effected on plain printer,
and therefore, various type aré_put into practicé,

recently. Among various types of ink jet recording

(

-20 process, a so-called bubble-jet recording method is
particularly advantagebus because iﬁ uses thermal
energy as the energy for ejecting the ink. More
particularly, the ink supplied with the thermal energy
is subjected to the state change witb the result of

25 abrupt volume change (film boiling), by which the ink
is ejected through an ejection outlet (discha;ging

opening) at an end of the reéording head to préduce a



-2- . flying droplet of the ink. The droplet is deposited on the recording
materi al di spose faced to _the head, so that a desired i mage can be forned.
Fi gures 1A and 1B show an exanple of such.a 5 recording head. In these
Flgdre , reference nuneral 101 designates an ink passage conmuni-cating with
an i-nk ejection outl et 102; 103, a heat acting portion at which the thermal
energy is supplied to the |nk In the ink passage 101; 104, an

el ectr ot her mal £1yangddeeplét bor the ahktheTheaﬁrapuemg1BOEb@@%1h@ﬂ'c&DS

and el ectrode’ for suppl yi ng the el-ectric.energy to the. el ectrothernal -
transducer. 104thé0$ecarﬁéag gaberﬁain@xspesedofaeéd?toatpeoheaﬁuosd ay.er-.
for protecti-ng the heat generating resistor |layer 106 and the el ectrode 15
105 fromthe ithabtrafdeairad imageachonbeTherpediecti on |ayer 107 is al so
effective to prevent the electric | eakage, the thermal _oxidation, the
corrosion by-the cavitaFigaresslptang 1 oﬁh?ﬁeaBuBBﬁ@§lelﬁf5§@ﬁhaarecord|ng
head, when the 20 el ectrothermal transducer 104 is supplled wth the

el ectric erer gyeCPREingKh %PdthelﬂeQPe§€tFﬁguﬁﬁﬁvl6ﬁ fGEHFGbEPW§§th
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which the thermal energy is gupplied to the ink in ‘the
ink passage 101; 104, an electrothermal transdué;r“'

W, 10  formed at the heﬁt acting portion 103; 105, and
electrode for supplying the electric energy to the
electrothermal transducer 104; 106, a heat generating
reéistor; 107, a protection layer for protecting the
heat generating resistor layer 106 and the electrode

15 105 from the ink or from the cavitation. The
protection layer 107 is also effective to prevent the
electric leakage, the thermal oxidation, the corrosion
by the cavitation resulting from the bubbles. -

In such a recdrding head, when the

20 electrothermal transducer 104 is supplied with the
electric energy, the ink at the heat acting portion 103
receives the thermal energy (ink droplet forming’
energy) is subjected to an abrupt volume increase
(state change), more particularly, the ink at the heat

25 acting portion 103 is instantaneously evaporated, thus
producing.a bubble. By the development of the bubble,
the ink existing between the heat acting portion 103
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;:a??ggcfgWhitﬁlma?Iﬂead|tﬂétﬂﬁk ejection failure of ‘the "
. recording head In order to effect -a recording
'_operation in. a Iong term at a high recording speed |
using such a. recording head, it is very important te i;
improve . the stability of the ink and the optimum “;r"
driving conditions are selected to meet the property of
the ink in the. recording head _ .
Figure 2 shows an example of the change with
15  time of the surface temperature T of the heat acting
surface 108 and the volume V- of the produced bubble
when the. electrothermal transducer’ 104 of ‘the recording
head having the. structure described aho ve is supplied

with the electric s1gnal having the pulse-wave form. as

20 e

indicated by a reference character P Assuming that
_electric signal P is supplied to the electrothermal :
transducer 104 the electric signal P heing in the form ,
'of a pulse rising at time to and time tf, then the
surface temperature T of the heat acting surface 108
reaches its maximum temperature Tp at the-time tf Iﬁ~f"
the maximum temperature Tp is higher than a boiling

point Th of the ink in contact with the heat aoting 3



surface tenperature .T of the heat acting. surface 108 25 reaches its

maxi mum tenperature Tp at the. tine [err] |If the maxi numtenperature [err]
i's hlgher than a boiling point Tbh of the,nk in contact with the . heat
actlng -4- surface 108, the bubble is forned at time [err] when T =

[err] 'at the heat acting portion 1'03 filled with the ink. Wth the el apse
of time, the volume of the bubble increases, and the volume reaches its:
maxi mum vol unesypfacat 108¢ theebhbbilk e FE i de laC iiinte T, GaheR ITS Shut
off at the time [err] the surface tenperature T starts to decrease, and the

vol-ume’s V-, of* t hEbluhll ehal hea&eabeaagsmmlmiﬂemt Eidadd widihe thd Hamldr oplet -

of 'theink inthe-ink 10 jet recording apparatus, the ink jet recording
appar at us has Wiphotheneiddphker dfatimer, thiet walameo ofortdreobubikd e i | m boi | i ng
drive conditions such as the voltage, pulsew dth or frequency of the

el ectric ener gjncuepsesd apdt kbecvodume: keachies: ridiss dacmum vallwme 3p
control of a prelimnary ejection for the practically stabilized recording
operation, 3n aﬁcﬁhﬁaﬁé@em#bh the properties of the ink used in the ink jet

recordi ng apparatus. Therefore, if an ink material which is for another
types of apparatus is u¥Bgn the §F86§F1§05i986&r3'ﬁ§ Sty ot ats the

effected. In g2n3|ggta¥Le surface temperature T starts to decrease,

and the volume V of the bubble also decreases. 1In
_ order to stably eject the droplet of the ink in the ink
&J; 10 Jjet recording apparatus, the ink jet recording
apparatus has a programmed hardware or software . to
control the fnui boiling drive conditions such as the
voltage, pulsewidth or.frequency of the electric¢ energy
supplied to the electrothermal transducer-and-the
15 control of a preliminary ejection for the practically
stabilized recording operation, in accordance with the
properties of the ink used in the ink jet recdrding' |
apparatus. -Therefore, if an ink material which is for
another-types.ofiapparatus is used, the proper
20 recording operation is not effected. In consideration
of this, the configuration of the ink cartridge is so
selected that it can be used only with the proper
recording apparatus.
" In the conventional ink jet recording
25 apparatus, however, the ink can not be freely selected,
and therefore, it is difficult to use the ink not

proper for the ink jet'recordihg apparatus. Even if



of this, the configuration of the ink cartridge is so selected that it can*
be used only with the proper recording apparatus. In the conventional ink
jet recording 25 apparatus, howevers_the ink can not be freely selected ,
and therefore, it is difficult to use the ink not proper for the ink jets
recordlng apparatus. Even if  better ink is developed in the future it
is still not usable beca-use the programi.n the apparatus is not always .-
proper. Hettandank ciascﬂe&eempéd piwbties fusare proposisl sthakenobeen made.
For exanple, there is a-5 _proposal that.the user sets the hardware. or the
'softmareusabiﬁuhabauae«hhe1pﬁngrameimathefapperahts Isi mots good :i'n ' hat-
the control “parameters of the ink jet recording apparatus can be finely
sel ect ed always @uRpeR. wikmh orderntersolves sugh pneblemsweseme 10 there
are a great nunber of paraneters to be sel ected. and therefore, the

~ sel ecti nPropasalisohave bﬁﬂﬁ)é‘?%@ﬁe i FoR RrapBhe, i there i8t@ing is
Cpor s ondsnaml a6 pd il FofS! eRgchEE vais?%rty?ﬁsref’?ﬁé?g nead
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ROM forfﬁfgni§ﬂgood in that the control parameters of the ink -
jet recording apparatus can ‘be finely selected in :
accordance w1th the~material of the ink. However,._-

10 there are a. great number of parameters to be selected "c_ N _
and therefore, the selecting operation 1s cumbersome,_; |
1n“addition, if.tne.settlng is erroneous,,the;proper L
printing is not effected;'or“thetrecording;head_.-_-
experiences the-oVerload,; Therefore;fthelreliability

15 is not sufficient. | -

-_In_another_ﬁnoposal;otherinkgeartridge.is_
provide@owitn infbrnation mediun;(aﬁresiStorrelementf
magnetic'medium, bar-code, IC'or-Rbmhﬁfo#oekamplel}g;f
'bearing_information.relating:tolthe%éénﬁﬁo;lparémetéts_ ::.;

- 20 for tﬁe-ink:jet recordingjapparatus;jsontﬁatethe-ink
jetlreeprdiné.apparatusgcan automaticalljiseleetS'the
proper paraneters in;accOrdance'witﬁctﬁeﬂinformation; . s
_ Accordlng-to this proposal, the'information-Peculiar to
the ink containe@_in,the ink:cartridge,is;assaredly'
25 transmitted_to_theVmain assembly of the recording
apparatus, and the proper recording operation is

guaranteed, anq therefore, it is very,good;;fﬂowever,



bearing information relating to the control paraneters. 20 for the ink jet
recordi ng apparatus, so that the ink jet recordi ng apparatus can
autowatically selects the proper paraneters in accordance with the

i nf o%rat i on. According to this proposal, the information peculiar to the
ink contained in the ink cartridge is assuredly 25 ‘transnitted to the nmain
assenbly of the recordi ng apparatus, and the proper recording operation is
guaranteed, and therefore, it is very gog - However , -6- it requires.
that .a relatively expensive .information nedi um-such as.a seni conductor .-
nenory. .means-it’ prequiedsf otheach okellheivaly | 8gpsnsehd rastbisatioRn

I ncrease of the cost of the ink cartridge. Furthernore, in order 5 to
permt the inhedium snchoalse ar ssthifcommiudteor nfemormt inesame disipirokddéde i nk
jet recording _head, a nunber of connections (for exanple, ROM are
required to IBE edche@f \thererrtridgesh and resudtpordi mp cdrecteases in

t he main assenglg. Therefore, the mechani cal accuracy 10 has to be
enhanced in t%E FREFPIE PEstRe ik Fartxidgr. pAurdiermerenin audem| y of
the apparatus_and the ink jet cartridge. SUMVARY OF THE | NVENTI ON 15.
Accordingly, TP BER b ilahﬁma‘rﬁfe'af?&f’ gﬁerﬁ?gsmmi%ﬁﬂf&m%ﬁwfbvi de

an inproved SELNPLH § ¥ LRE ink jet recording head, a number of
connections (for example, ROM) are required to be

correctly connected with the corresponding electrodes in

&mf the_main assembly. Therefore, the mechanical accuracy

- 10 has to be enhanced in the relative positional relations
between the main assembly of the apparatus and the ink

jet cartridge.

SUMMARY OF THE iNVENTION
15 Accordingly, it is a principal object of the present
invention to provide an improved structure for the
transmission of the information from the ink cartridge
to the main assembly of the recording apparatus.
It is another object bf the present invention to
20 provide an ink jet recording apparatus and an ink jet
cartridge wherein the control parameters of the ink jet
recording apparatus can be correctly and easily changéd
in accordance with the material of the ink contained.
It is a further object of the present invention to
25 provide an ink jet recording apparatus and an ink
cartridge structure wherein the high quality of recording

operation is possible with an increased reliability.



transmi ssion of the information fromthe .ink cartridge to the main assenbly
of the recording apparatus. It is another object of the present invention
to 20 provide an ink jet recording apparatus and an ink jet cartridge;
wherein the control paraneters of the ink jet recordi ng apparatus can bél
correctly and easily changed in accordance with the material of -the ink
contained. It is a further object of the present invention to 25 provi de
an ink jet recording apparatus aﬁﬂ an ink cartridge structure wherein the
high quality. of recording operatio i's pOSS|bIe mnth an |ncreased

- reliabirli LY Kecon ln CGY d5Rg ta%p%'&‘i‘: ra]ipeg e &, fgﬁnt i dn:{_here

is provided an ink cartridge for an | ntlng appara us, the

cartrldgﬁeseanpiéswmﬁaaﬂa%prlhﬁdycmfm?és £SFOGRP! 1nkre§@tvable in a
recording 5 appar at us conpl enent ary -t her -and within which adapt or

body - pgintingeappdratus’,epihes cadtridge conpiain g ain Ced@pesent ary to the
adaptor for contarning the ink to be supplied to a recordi ng head, which

adapt or bbdgr swhiteablie i fembvabigt i pecebaableaninwha chraddrdingdabl e 10
i dentification means becones-accessible to the printer when the cartridge
is bi tteppanen:ssmamplemeenaryntm:sotw mndjmthnnauhpcbrad@t@ne af or esai d
ink cartridge conprising . : L .
body is received a - replaceable ink container-'
complementary to- the adaptor for containing the 1nk to
be . supplied to a recordlng head, w___hlch,._ adaptor _ be_ar_s.' -
readable 1dent1ficatlon_means,'andfﬁhichJsai&”readable ; a
10  identification means becomes accessible to the printer
when the cartrldge is fitted thereto._- |
The invention also prov1des an adaptor for the
_aforesaid ink cartridge compr131ng _
means to enable the adaptor to be detachably fitted
- 15 to an ink ]et printer,- |
means to enable an ink. container to be detachably'

mounted on the adaptor, and

readable identif 1catJ.on means carried by the adaptor

O

which becomes_aocesslble to’ the-printer-as,the cartridge.

20 is fitted to. it.

Y.

The invention also provides an inEtcontaiher'for use
with-the.aforesaid adaptor;itne container containing ink
and having exterior formations adapteditofoooperate'with |
complementary-formatiOnSHof-the-adaptorfeo that it can

- 25 removably-fit into thegadaptor'andfhaving.a oonnector for -
establishment of an ink supply to the printer as the

container and adaptor.“are. together fitted into the



medns to enable the adaptor to be detachably fitted 15 to an ink jet
printer; means to enable an ink container to be detachably nmounted on the
adapt:or, and readabl e identification nmeans carried by the adaptor which
becoﬁﬁé accessible to the printer as the cartridge 20 is fitted to it.
The invention also provides an ink container for use with the aforesaid
adaptor, the container containing ink and having exterior fornmations
adapted to cooperate with conplenentary f tions of the adaptor so that
it can 26 - removably fit into the . adaptor and havi-ng a-connector. for

esrablrshnent §§l§aernk 'supply -t6 the . printer sas the contairer:and adabfor_'“'i

are together fitted into the - printer. “ln a yet further aspect the
invention provides mi ankejtetfurthéreraspect "the hihsehtibrdprovddies dge as
aforesaid. 5 These and ot her objects, features and advantages of the

present inventimk et peivternintapwhieht igpofittednsi deamtiibdgeofas t he

follow ng description of the
-aforesaid.



preferred enbodi ments of the present invention taken in 5 conj unction_ y
with the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
1 is a sectional view of a recording head of -a bubble jet type. Figure 2
~is a graph of changes with time of the surface tenperature -of the heat
acting surface and 5 a volune of a produced bubble when a pulse electric
signal is supplied to an electrothermal transducer of the recordi ng head.
Figure 3 is a perspective view of ap exanple. of -an.ink jet recording

. apparatus to which the present 10.itlenti-on i.s applicable. Figure 4.is a . .-
" per’spectiveé- vi ew of -an exanpl-¢ “of .- an i*nk casset t' ¢ dnd:-adaptor.’ struct.ure: - -
accordi ng t o Beetved mithenfohircyn c faatures and advanhagess of | ustrat es
the nmounting of the ink.15 jet.cartridge haviihg-the ink cassette and the
adapt or $hf cP¥RESNhRK ip¥ENtdosr Midd RALAMA JROXE| JRPRTENESUROR Gtk di agram ™

of an electrj¢ cirguit ip the. apparatus accqrding:tqQ an enbodi nent of the
present § '“?¥ﬂF£9@' ?2 ?_e g?éi?@¥.gisagsfF__t&RQrtqg? §3ﬁﬁential',
ggg{ g{; Hre é%fégtcc%‘@ao@im“eﬁ%‘s%? Lﬁea&%&%}eﬁg %R%eﬁ%&'o'n %%ieae%%d' “9__ -

5  conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS -




Figure 8 is - a perspective view of an ink cartridge.according to anot her
enbodi nent of the 25 present invention. DESCRI PTI ON OF THE PREFERRED

EMBODI MVENTS -Referring to the acconpdhﬁ?ng drawi ngs, the enbodi nets of
the present invention will be described in detail. Referring to Figure 3,
there is shown an 5 exanple of-an ink jet recording apparatus to which the
present invention is applicable. It conprises a recording-head 1 carried
on a carriage 2. The cBigurgel 2is sa dseckbiohyl aviewsabfwa recordgagdri vi ng
motor through a timng belt stretched in conjunction with an 10 idler

pulkl ey hot ~shomrd -gfica coubbleciet reybes ocat esal ong- a guide.-shaft 3 by "
rotation of the mbtor in the opposite directions. To the recording head 1,
the ink is supplied frofdgure 2nks carg¥aplyec ¢hpndep WhthnSh®anofnk t ube,
and during the novenent of the carriage 2 15 fromthe left to the right,
the ink is ej cEheFuBtace ckemeeratuse Pf athe heatnactipm spriacecandi ng

sheet, for _exanple which_ is fed to faced to the ink jet.ejection outl et
(not shown?. Tlﬁ?%ﬁ??*ﬁﬁriﬂ@ﬁ?@&?ﬂ%ggﬁﬂhﬁeBﬁ?ﬁﬂeﬂ ?ﬁ'sécﬁﬁﬁ%ﬁﬁlFecording
head and the 20, recordin terigl, a desired,inmage.is_forged. Th
appar at us furt%je?nag‘gnbﬁii‘&p "?é x€‘a PPt ?\c{rotﬁer 1 Eransdicer of
the recording head. -
Figure 3 is a perspective view of an example

of an ink jet recording apparatus to which the piesent

10 invention.iS-applicabie.

C

Figuré 4 is a perspective view of an example
of an ink cassette and adaptor structure according to
an embodiment of the present invention.

Figure 5 illustrates the mounting of the ink

15 jet cartridge having the ink cassette and the adaptor
into the ink jet recording apparatus.

Figure 6 is a block diagram of an electric
circuit in the apparatus according to an embodiment of

if‘ the present invention.

20 Figure 7 is a flow chart of sequential
opetations after the main switch is actuated and until
the recording operation is effected.

Figure 8 is a perspective view of an ink
cartridge according to another embodiment of.the

25 present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS




6 in the formof a plate for supporting the recording sheet 5 in faced
relation with the recording head 1 with a predeterm ned cl earance

t herebet ween, a. feeding 25 roIIe!l? for feeding the recording sheet5,;§
pinch roller 8 in press-contact w the feeding roller 7 to nip the #
recording sheet 5 therebetween, a pinch roller ~ holder 9 for appl yi ng the
- urging force to the pinch roIIer 7. The holder 7 is made: of stainless

steel plate or  tiReferkeinanb ttite r@scompahyingcdrdetihgst s thlee pinch roller
.7 toward the feeding roll-er 7. - Upper and -5 l.ower guides 10 and 11 are

~ef f ectivashaod ingrdi s). Qfletheacmrelsegtshetenﬁlml whlilsbgadescioibedd, for
exanple and to feed it to between the feeding roller 7 and the pinch roller
8. The rigtdiefiadf sheet. 5 supplied by the feeding 10 roller 7 and the pinch
~roller 8 is nipped between a discharging roller 12 and a spur not shown

press- contactexiEQﬁﬁﬁﬁ%PQﬁQQHF¥Qu¥% %ubf@%?%diﬁosbﬁﬁnréﬂordlng oper at i on
v PR TR 13k i 1194 GEeaST a6 creBarakbA ErowRRENCAREr | oo 4 15
'TﬂfﬁL;ﬁdax#er P S L S L o BB ERBY! R Lo P to
the reC(}régdeii!hd&qxéad 1 carrled on a carr:.age 2.._- The carrlage '
| 2 is drzven hy an unshown carriage driving nmotor
through- a timing belt ‘stretched. in. con;unction with an3
10 idler pulley not shown. The carriage_Z-reciprocateS" - N
alongfazgdide'SHaft 3 byfrotatiéh:6f}thé-ﬁeter_in-the |
oppositeydirections,a To the-recerdiﬁgfhead'l;.the;inka
is-suppliedffremfthe ink;cartridgee4;thrbégh'aﬁ;unShOan
ink tube, and during the ‘movement 'of? ‘the carriage 2
15 from. the ieft to the right, the ink is ejected to a
recording material 5 in the form of - a recording
sheet, for example, which is fed to be faced to the ink
jet-eJection outlet (not-shown).. During the relative

movement between the scanning recordlng head and the

O

20 recOrding-materiaL; a;desired image is~fcrmed;:
Tﬁe'aéparatus-further-compriéée'a-fixed.platen,
6 in the-formfof:a=plate for suppertingetﬁe“reccrdingu'J _ oF
sheet 5 in faced relation with the recordlng head 1 |
with a predetermined clearance therebetween, a. feeding
25 roller 7 for feeding the recording sheet Sq-a-pinchn'
roller § in press-contact with the feeding roller 7 to

nip the recordxng sheet 5 therebetween, a- pinch roller



20 ) A recovery neans 23 for effecting cleaning, capping and
recovery operations when the recording head 1 is noved to an initial
pasi-tion (non-recording position) during[EEterruption or rest period of the

ré&ﬁrding head 1. 25 Referring to Figure 4, the description wll
be nade as to the structure of the ink cartridge 4. The ink cartridge 4
conpri ses an ink container for containing the ink used for the-recording

and havi ng amoldkr a®sbebi appiwingi thef urgingaforecagtohéhej pinett i nk, an ink

cassette 25, and. an adagtqr 26 _to .which-the ink cassette 25 is' detachably .

- -1ounted. - THEClIRE chssethe helder pngsianmade ofgsbaindesgoaterdirig the ink
to be supplied to the recording head and an_ink absorbing material for
retaini ng r 2}t oF nkhenltke haandcthecresitiepl faree dpfierss the

Fecover i ng ARAGbTeLleto! tawsed EhpoterdtBRGROLhEE, Acor HOREENBRE.  The
e LT MUNEE R RN R TR R R A
cont 1 9uLat | el 40y HNeRES8 oAk EBPAhy bl ko8BS, I
}LrhédiZtp;%ﬂ%ﬁ'ﬂorf&é&”iéhéocﬂééﬁgén'Ehéhkée8§98d£82ﬂéx 9 hAG°ERe?9 IS
' pinch roller 8.
The recording sheet 5 supplied by the féeding
W 10 roller 7 and the pinch roller 8 is nipped between a
discharging roller 12 and a spur not shown press-.
contactéd thereto after it is subjected to the
recording operation by the recording head 1. In the
left part of Figure 3, a hollow needle 20 with which -
15 the ink cartridge 4 is pierced when the ink cartridge 4
is inserted through the cartridge inlet 21 along the - -
cartridge guide 22. Through the hollow needle 20 and
an unshown tube, the ink is supplied to the recording -
head 1.
20 | ‘A recovery means 23.for effecting cleaning,
capping and recovery operations when the recording head
1 is moved to an initial position (non-recording -
position) during interruption or rest period of the:
recording head 1.
25 Referring to Figure 4, the description will be
made as to the structure of the ink cartridge 4. The

ink cartridge 4 comprises an ink container for



predet ermi ned position at an outer surface of the ink cassette 25.

Correspondingly, the internal surface 20 of the ink cassette receptor

of the adaptor 26 is fornmed into a pndi ection (30) fitting the
configuration of the recess 29. Therefore, only when the size and the

configuration of the recess 29 and the projection are net,

26A

‘b

the ink cassette’

25 can be nounted to the adaptor 25 26. - The adaptor 26 i.s made. of plastic
nmol d or netebntaihihggbher éoksused fas slimwrecordimflamﬂ thavilrte amk

Zflcassette 25 can be fitted in the direction of the arrow
‘cassette rekiktabsorhing| Batersalnorayerainingriin
25 i's connected throu h a tube or the |ike mnth a -cappi n

el astic nat@R|ink sﬁ§ﬁ59t§§ SPi é&ﬁe:‘?%’é? (?rﬁt ﬁ@”l% t ﬁﬁ*&;?h:hhte
n on e nmunt i
My SRS %%om 4BBaEpabLY 5'0'11%?# orTrIP@tf ik msgﬁﬁ@ztzss
hat d L 26 [ is for, the conn i 0
ThePS Borlah 8 2885 20 BRC hBkainirl dha SelCd Ha EHRIaY)
el ectroni cald Versd o

0 rltheform(ﬁ a
el ectrically. erasa%?grégﬁg ﬂ&gégﬁé Qn &h W%ﬁgaib “ga éﬁ} gfﬁ)
‘backed-up Rédkalffhg fééf&h&loinkhﬁh&bﬁehas been ejected by idle.

10

15

20

operation for maintaining and recowering the correct

ink ejection through the recording head The;outers_

' casing of .the ink cassette-zs is. made-of-molded7plastic

material into an outer size or an outer configuration
adapted to the size and the configuration of the ink

cassette receptor 26A of the adaptor 26 ,The outer .

'casing of-the-ink-cassette-zs may-he‘made of'metal'or

.In this~embodiment, a,recessvzg is iormed-at a
predeterminediposition at ian_éutérdsurface;o%_the
ink cassette 25. Correspondingly,.the internai.surface
of the ink cassette receptor 26A ofxthe adaptor 26 is
formed into a -pro.j-ection (30) fitting-'thé éonfi’gixratidn of -
the-reces5'29 Therefore, only when the size and the

configuration of the recess 29 and the projection are

h the
i nk

n wth
or

attery

ejection. (preliminary ejection) due-to ‘the recovery C

met, the ink cassette 25 can be mountedato¢the¢adaptor;_.

26. The adaptor 26. is made of plastic"nold10r'metal
with high precision. As shown in the Figure, the ink h

cassette 25 can-be fitted in the;direction,of the. arrow

14 into the ink
t @jaataddrkik cassette:’
menber 31 nade of

ROM an.

QO

a



15 The information medi um may store physical nenory, for exanple,
by providing a particular configuration to the adaptor26 by different
opt¥cal reflecting or transparent prquFties, by magnetic recording. -In

t he¥¥ cases, the ink jet recording 20" Japparatus is provided with an

i nformati on readi ng neans correspondi ng thereto. The infornmation nmedi um 32

bears information necessary for the control for the nmain assenbly of. the

ink jet recoidtegthppinkt ¢asisetiec wedmptomi-th tthe 25 material  of the i nk

accomodat ed in the-ink cassette 25. Designated by a reference 32A-is: a_

contdct . of " the i nforn@hieoflexdble Ink dagst2blddgonnmiated in cthe .

connection between. the information medi um 32 and the main asserli of the

i Nk jet reoitkngassebkea2§s is mennaatad Hmough adkibetor| Erenlikei sposed

at a high density, and therefore, it can be accommpdat ed snal |

area. A raiWith ascapping E@m@ﬁgh <mQQQﬁ°€rﬁ} %&?iaiwﬁﬁFQhe i nk

cartridge 4 is ingerted thr |nser on Jnlet 21 0, t.he artrldge

gui de 22,5t h@Sr §itdcone,ra &@3 EEEQiV&£E g%%eg 1 Y% whi ch
the ink cartrid 4 |s correctl q% t he
correct rel af‘??giﬁog £ox E‘F\/\Eé?p%*e Qﬁftg}?’rgjte n g’bl%hn?andi'%%{h?eadi ng
means 1s assg%e%he ink cartridge 4 on the recording apparatus. An '
information medium 32 is supported on that side of the

) adaptor 26 which is for the connection with the

ij' 10 apparatus. 'The recording medium is capable of
electrically or electronically storing the information.
It may be in the form of a ROM, an electrically .
erasable ROM; a resistor, a capacitor, a battery, a
battery backed-up RAM, logic circuit or the like.. -

15 : The information medium may store physical .
memory, for example, by providing a particular
configuration to the adaptor 26, by different optical
reflecting or transparent properties, by magnetic ¢
recording. In these cases, the ink jet recording

20 apparatus is provided with an information reading '
means corresponding thereto.

The information medium 32 bears information -
necessary for the control for the main assembly of the
ink jet recording apparatus in accordance with the

25 material of the ink accommodated in the ink cassette
25. Designated by a reference 32A is a contact of the

infcrmation-medium 32 to establish the electric



In addition, in this enbodinment, the capping nenber . 31 of the ink
cassette 25 which is connected 15 mnth t he supplying hollow needle 20 is
in the: formof a projection, ami n the ink cassette 25 is nmounted in » ~
the adaptor 26, the wall surface 25A of the portion constitutes a side. ma*(
of the adaptor. Adjacent the capping nmenber 31, there is an 20- opening 44
to accept a residual ink tube 42 of the apparatus for the ink absorbing
mat eri al @@nhectabaobetweenhdhee simitamatiion MédiwweId ngndi4ene over | apped
with a residual .ink recei.ving .opening 43 of the adaptor..26. when the ink . . .
": Cassett e BEinsagsenbdy off the tmk: dcﬁ)m@ﬁiﬂ@lawt@m# ‘rm ‘beformed- <
so as to be larger than the opening 43, :as shown in Figure 4. " It- 16
may have ?ﬁ@téﬁgs33?*zba§nﬁ%l&#ﬂtglﬁ entsmdisposgdmtha 4sight it can _
properly recejve the _residual ink. A fixed or replaceable absorbing o
mat eri al ShEY pr 39fgtheze Pﬁ@'ré§<ﬁ%? 2§ acegamnadatedkn @ir f ace 5 25b_

.of . th ink cassette 25 _and;th ace 26h-of the. adaptor 26 for
recei v ng® TﬂgfrﬁgFaUal B ﬁ?i& ﬁ %iéverﬁaq Sideg Rk Wethe resi dual

. sheet-1i ké" c Verin

e [ MES4LSR: 26 0° ARER' Bile ﬁtn%ar%ﬁfao F" {ulsdrddd ™ " a_
through the insertion- inlet 21 along the - cartridge
guide 22, the rails 33 ‘are engaged with unshown guiding
grooves, by which the ‘ink cartridge 4 is. correctly

10 positioned and in addition, the correct relative

©

_position between the information medium ‘and the leading
means is- assured
In addition, in this embodiment the capping
member 31: of the ink cassette 25 which is connected
15 with the supply;ngyhoilowuneedle 29;is~inetheﬁformﬂof a
projection, and'when'the'ink-cassette*ZS‘is'mounted'in-
the adaptor 26, the wall surface 25A.of the portion
constitutes a 51de wall of ‘the adaptor.~-- I
.-Adjacent the-capping-member-31, there:is.ani. : .. : s,
20 opening-44ﬁto-accept asreSidual inkttube'42 of ther'-
| apparatus for the ink absorbing mater1a1 28 for

_absorbing the re51dua1 ink. The opening 44 is

tee
%

overlapped w1th a re51dua1 ink receuung opening 43 of .
the. adaptor 26 when the ink cassette. 25 is mounted in.
2%  the adaptor 26. - _ S T S
The opening.44’may-befformed'so as -to be

larger than the opening 43, as shown_ingFigure.4.~sIt'~



10 be broken by a tube 42 when'the ink cartridge is nounted to the
assenbly. By doing sc¢ the residual ink may be discharged. The covering
neﬁbgr may be provided with a slit at osition where the tube is

i nseFted. The provi sion of the covering nber is effective to 15 preveént
the scattering of the residual ink when the residual ink flows and the
falling of the residual ink fromthe residual ink absorbing naterial. upon
t he exchange ®BAaYt havenitheasamet sizket and kenfiguratiiloer @sf tHen dgeniintk
cartridge 4 described in the 20 foregoing, .the fitting hetween the recess .

29 of -t he i nk48asi&r L& -candpropeply] secedne3thef reisd dwddptiok.26 i 5~ - -
predetermned in accordance with the material of the i nk contained in the
ink cassette 25. The ifif $i¥gdi 68 Fewlasesbler absorhdast satesipdamay
o o B baSvieaCalL R FRRORE SHhaResk Hhe Moehelaeaiass O (NS
ony i th Che 488000y CBB KA FBSEREEPN P AR, HRe APAHIS) SUBEAEEIIR ng (
the. cassett Srothe b8lpB8rL 28 Eof LebafyiRCERE' cBpaBPRL Lhkel 0B ng the
K oot SRR, Ptk ek PR LbaBRRTIRSE! 0 U1
- In addition, the opening 44 may be provided
with a film or a-shéet-like covering membér whicﬁ may
[, 10 be broken by a tube 42 when the ink cartridge is
mounted to the assembly. By doing so, the residual ink
may be discharged. The covering member may be provided
with a slit at a position where the tube is inserted.
The provision of the covering member is effective to
15 prevent the scattering of the residual ink when the
residual ink flows and the falling of the residual ink
from the residual ink absorbing material upon the
exchange of the ipk cassette after the use-up thereof.
In the ink cartridge 4 described in the
20 foregoing, the fitting between the recess 29 of the ink
cassette and the projection 30 of the adaptor 26-is
predetermined in accordance with the material of the
ink conﬁained in the ink cassette 25. The information
medium 32 of the adaptdr 26 bears information for the
25 controlling operation of the main assembly of the
recording apparatus suitable for the material of the

ink contained in the ink cassette 25. Therefore, the



e onIy to set a fresh |nk ‘cassette into the adaptor after the ink is used up

" The adaptor is reusable so that 10 the running cost “can ‘e reduced. Since

the i nformation medi um for transnittlnﬂjyhe information is not exchanged . |
and therefore, the accuracy in the connection with the. main :assenbly can‘ﬁé
sufficiently maintai ned. 15 Fi gure 5 shows the state wherein the"
ink cartridge 4 including the.ink ca sette 25 and the. adaptor 26 is

~ nmounted irin g{h@amt&mﬂﬁ|Ql§1e0mede:bn@risfusahbe|nhlyew:tthcthell ng- appar at us:
.of Figure 4. -Here, the: precuse engagement- 1s. establ.ished befween-the = -
tai 16 33. Adapion (A6 Amipng. te ormationcmediun3Zhe - cartridge -
inserting inlet 21 of the i nk Jet recordi ng apparatus, and when the i nk

cartrldgeq?q§$q9RR§%Qﬁi¢91?hﬁe?ﬂ?@%?*ohnﬁ?rﬂﬂ ignrswitahlecEpri ng nenber
of the'| nEH MRl A I Ak SOTEATHEE ThebhaerReehESt nk bhg 27 can

from the ink et raSbrpts it %réj"in?ﬁafﬁag EtiReare RHHGLaRoER on o™
ggggrggdab§ﬂ$he re5|d%gﬁnﬂﬁL quéyiég éﬂ?eéﬁéjégﬁpgﬂfp %%aiﬁz gggn:ﬁgs”

43 and 44acd@ﬂﬁb&d¥ing the cassette, the. operator is. required

only to set a fresh ink cassette into the adaptor after
the ink is used up.- The-adaptor-is~reusable so-thatr

10 the running cost can be reduced "éincefthe information-' 5 'i; .
medium for transmitting the information is. not . |
exchanged, and therefore, the accuracy in the

'_connection:with,the-main~assembly;canahegsufficiently :
maintained. _ :. . :__. _

15 . FiguretS sh6ws-the'state"whereihithe ink
cartridge 4 1nc1uding the ink cassette 25 and the
adaptor 26 is mounted in the ink cartridge receptor of- -
the ink . Jet recording apparatus. of Figure 4. Here, the

precise engagement is established between the rails 33

QO

20 of the adaptor 26 and the guides 41 in the. cartridge
1nserting inlet 21 of the ink jet recording apparatus,
.and when the ink cartridge 4 is 1nserted in the -
direction of the arrow, the capping_member.31ais SR
pierced with the hollow. ink needle 20 disposed at the

S receptoriéﬁgof'the_ink jet'recording_apparatus,?so that-
the ink in the _'.inlg"bag, 27 can jbe' 'supplied to- the ink

jet recording apparatus.



ink cartridge 4 is conpletely miunted in the cartridge receptor 40, the

el ectric connection i*s established bet vveeng.he contacts 32A and the
coryespondi ng connecting pins 45 el ectri cad y connected with the 10
contToller of the ink jet recording apparatus, which will be described
hereinafter, so that the controlling information stored in the information
medi um 32 can be accessed by the CPU of the nain assenbly of the ink jet.
recordi ng apparatus. fHe ink forcediy jgjectedfrem dhe sipkaietied with
serratjons -25C and, 25D for_facilitating nounting and di snpunting thereof -

felative ta fHREURFHAGRAD i1 B dihe ohil orehbl L irg sapexatien: hElewgagerent - -

with the adapgtor 26. The.serjati 25C and 25D are ovided at 20 the
respective si so'ﬁq' t%g:qt?ﬁ( @é’s@t Znﬁlnﬁ%q%’@ailét${)n§‘%5@%?ﬁp25? ihn
this enbodi | f td on,to confi.ne the en | relation wth the
adapt or 26. %;? I%rtépser?g%e vﬁqﬁor&%éd?%gtrb%r’ﬁ%ﬁ%%d@ﬁi%‘Hs‘?Eb’r?lg't he
form of agCulauRY%A0"9d ¥ : ﬂjigﬁ t) ﬁ:ﬂf‘p r-2a. T errations
25D may hgvetmrag:ces?[ian prm%éhﬁésé I'C rgse ﬁe sanieghs%?h%%gﬁ?) t he

8 g M9 SR B iptdbe it gt 0
receptor 40, the electric connection is established
between the contacts 32A and the corresponding
connecting pins 45 electrically connected with the

10 controller of the ink jet recording apparatus, which
will be described hereinafter, so that the controlling
information stored in the information medium 32 .can be
accessed by the CPU of the main assembly of the ink jet
recording apparatus.

15 . The ink cassette 25 is provided with .
serrations 25C and 25D for facilitating mounting and
dismounting thereof rel#tive to the adaptor 26 in
addition to the recess 29 for the engagement with the
adaptor 26. The serrations 25C and 25D are provided at

20 thé_respective sides of the ink cassette 25. The
serrations 25C and 25D, in this embodiment, also
function to confine the engaging reiation-with.the-
adaptor 26. They are engaged with engaging portions

26D which is in the form of a cut-away portions at a -

25 side of the adaptor 26. . ' : "

The sgrration-s 25D may have recess and

projections which are the same as those of the rails 33

|;!



side surface of the adaptor 26 when the ink cassette:25 5 is nounted in
the adaptor 26. |If this is done the. rrations 25D is dbutted to a guide

41 of the nmmin: assenbly of the recordl g apparatus,: so that: they:: .C}
function as an insertion position limting nmenber of the .entire ink e
cartridge 4. 10 - . When this structure is used, it may be_nade

peculiar to the ink.cassette the positional relation betmeen the hollow -

needl e 20tangomssitukebagpest Of dheuradl 3Mharmedwhen thee case of col or

._..recording, .the insertiaon I ength-of the hol | ow needl-e .20 into the 15. ink .
"bag--and” tH@“F&ﬁ&ﬁh°Feﬁ&§@8ﬁngéPﬂben the- QUIde 41 and the’stopper 25D, ¢éan’

ncert on oan be LMQ%@%%Q%%?@S‘#SH%&W g aﬁ%% < ”f’”ﬁ&‘iﬁ .
he oont - BhaBy ElkRse! PRTERE: SAaptotl 26 Mhehng dok sapasshac b i 1
form of %%'%Atﬁbﬁ%ﬁﬁﬁﬁ%?@%@%&?ﬁ%‘:%\m”W”éuﬁé?ﬁ%ﬂw i The rocordi ng
Gaa in RS TR e e o 52" i o he
menory 51as9eﬁ59;9r Qﬁnﬁﬁe"‘&:éﬁoﬁsﬁing appaRatify C@d‘“ﬂﬂat@%ﬂ@iﬁc” bed. - -

herei nafter. _
functlon as an xnsertlon position 11miting memher ofu'--

the entlre ink cartrldge 4,

10 S When th;s structure.is used;-ﬁt*ﬁEQﬁbefmade_

'?(_ )

peculiar to the ink cassette the positional relation.
between the hollow needle 20 and the ink bag can be
‘assured. . Therefere; in the casefof*eoibr'reeOrdinQb:t
the insertion length of the hollow. needle 2@ into the .
15 ink bag and the length relatlon between the guide 41
and the stopper 25D, can be made. peculiar to the
' lndividual coler ink, by which,the erreneous insertien'ﬁ .
can be prevented, or. the hollow 'needi_l‘;.-e';",_j;_sl_. prevented, = - -
‘upon errenequs?insertion, from~reechin§.theeinkuﬁag.e‘
20 o u_Figure-G%shows the contrel-systemcofjtheiink-
jet reCQr&ing~aPParatus-iniconnecti6n~With the-ink“
-cartridge & A central processing unzt GCPU) 50, .and. | : .er
memory in the form of ROM or RAM 51 are- prov1ded . When
the main swztch of the recordlng apparatus~is aetuated R
25 with the connection therebetween establisheﬁ,cthe data
in the inférmation medium 32 are reed:through-en

interface 52 into the memory 51 in.accér&anee_With“theu3



recordi ng apparatus conprises a controller 53, input and output controller

54, a head driver 55, a peripheral progra le interface (PPl) for a host
5 conputer, a data bus 57 and an address 58. Referring to Figure .7,

t heldescription will be nade as to the control steps until the start of the
recordi ng operation when the ink cartridge 4 is nmounted. 10 ‘Upon

the aectuation of the main switch, the discrimnation is made as to whet her
or not the inigtepst whdgh wiliobet descnitedhe®eindftent., FTherning is

produced at step S2. If it is nounted, . the operation proceeds to stepisgl.; s

wher ei n t he' d&EgOrdingaarpeaatuss comprigasor Centnelder $8, imput - <l
discrimnation is made as to whether or not there is data, at step S4. [f
not, step S5.3ng eutputegomfrpliler S4menihegd suiver f&uaed. If so, the
operation proceeds.to step S6 wherein the drivin raneters stored in the
i nf or mati on ng&rappgfaiopgpgr FQ&ngaFﬁb‘%R%ﬁo¢°Fhé Mafsry 51. Then

on he basko Sheblieetal s LaRISien &b s ot hond 4 prel iinary
ot the resordi ng. oper REFSRTAES beFABrd 7, £H Belorteilar WHIT B O 0
for the recorghgg 9geid! tAe tontkbiCtepd! witdA the start of the
recording operation when the ink cartridge 4 is
mounted. ]
kgi 10 - Upon the actuation of the main switch, the
discrimination is made as to whether or not the ink
cartridge is mounted, at step S1. If not, a warning is
produced at step S82. . If it is mounted, the operation
proceeds to step S3 wherein the data is read from the
15 ROM of the memory 51. The discrimination is made as to
whether or not there is data, at step S4. If not, step
85 is executed by which a warning lamp is actuated. If
so, the operation proceeds to step $6 wherein the
driving parameters étored in the information-medium 32
20 are transferfed to the RAM of the memory 51. Then, on
the basis of the dafa transferred, the recording head
is preliminary heated in accordance with the conditions -
set in accordénce with the driving parameters, at step
S§7. The discrimination is made at step S8 whether or
25 not the recording operation is possible. If so, the
sequential operation for the recordin§ operation is

effected at step S9.



Figure 8 shows a structure of an ink cartridge 34 according to another
enbodi nent of the present invention. It conprises an ink cassette 35, an
adaptor 36 and an ink cassette 35 whigehy has only an i.nk 5 absorbing o
material 28 and an ink bag 27. They are accommobdated in the order naned'“(
Wien-the ink absorbing material 28 and the ink cassette 35 are acconmpdat ed
in the receptor 36A, they can be accepted only. when the recess 29 of the

i nk cassette 35 i sFiQurendchbdwai ahsthcmmfgawdgmmmantﬂ@gﬁ the -
recept.or 36A. - When a top cover .37 of ‘the adaptor is closed,:. .an_ ink

--:Cartrldge3$4a¢ﬂ0rﬂéngot91cﬂoghﬁﬁl?mb9GQMQﬂﬂ4Qﬁu§he'Eﬂ?&qntcover 377s cut.

into a conflguratlon mat chi ng t he confi uratlon of the capplng menber 31 of-

the bag 1bavention.:nEt eampgifesi anst sedten 3Shan gd 37 can
not be closed. . If thjs is done, _.the_erroneous : nsertlon of t he i nk :
cassette % aad gm ink;fFRsse F@véﬁt@@lcpnhﬂm §m@ﬁb A% the i nformation

ot hed neBrozpis BABSRRRL! 78 aB8 AR %f’e%sé:e{g'e'@% e, cor espondi na
Iﬁee?gngﬁ E@ ﬁaggéd Aﬁcgﬁ g?%%lhg@ can be QBEe; atgrycgiiﬁaage§5 gﬂg
e g g ha LUETRE 220 R RO IR Wahic o iRs out of v [0
accommodated in the receptor 36A, they can -be accepted
only when the recess 29 of the ink cassette 35 is - |
100 matched w1th the engaging pro;ection 36 of the receptor o :;h
36A. When a top—cover 37 of the adaptor is closed ‘an- N
ink cartridge 34-1n the form of a-unit~is-established--
The top cover 37 is cut into a configuration matching
the configuration of - the . capping member 31 of the bag
15 27. - If the configurations do not match, the top cover .
37 can not be closed .If this is-done,.the er:oneous
1nsertion.of-the.ink cassette 35.canfbetfurtherf
prevented. | BT I
1In this embodiment, the information medium 32
20 of the adaptor 36 bears controlling information;'
corresponding to the material of the ink in the ink
cassette 35, Similarly to the-foregoing-embodiment ﬁ.-”t" : --;:'
| According to this. embodiment, the ink ‘cassette
35 and the residual ink absorbing material 28 can ‘be
25 separately exchanged, and therefore,;either'of-them canc. =
. be exchanged'when'it-becomes out of use. In any -

embodiments, the information medium 32 is provided.



The adaptor which is relatively nore expensive than the ink cassette can
be- contined to be used even if the in sette i s exchanged for

repteni shing the ink. Therefore, the r g cost of the recordi-ng
apparatus 5 can be reduced. In addition, the information mediumis not
exchanged even if the ink is-used up, and therefore the connection with the
mai n assenbly is nmaintained correct. 10 The residual ink

absor bi ng nutthe sdditor wekdledis arqletvingly hoteadongensfve hehamkthe t he
out si de of the adaptor 36 constltutlng the ink cartridge 34.-.The outer -
peri phery  of - irke qaﬁsmmg:mcmtmu@ b exsrd eewszh Vi f hee il m or
sheet 15 rmaterial to provi de the sealin | this is done, the operator
hand wi | | notmé% qanaektio s exghan fé?ig@%ﬁlﬁmfabwrﬁlmglrﬂat eri al 28
Al ternativel i n addition, the adaptor may be provided with a partition
mermber for i- enafiqrendhe Cunping qosts ofy the & erprding aPP3rate®sor bi ng

ggtﬁ;ial é%éh&ﬁﬂ’%?ﬁﬁ? he sealing can be assured, and the ink cassette

y be“pr i ng contan1nated with the residual ink. The

present [ nvention 15 R UAH ALY, Fhe AP edfiuf F4000E T

exchanged even if the ink is used up, and therefore the
connection with the main assemb}y is maintained
correct.

s 10 The residual ink absorbing material'zé is
sealed to prevent the leakage of the ink to the outside
of the adaptor 36 constituting the ink cartridge 34.

The outer periphery of the ink absorbing -
material 28 may be covered with a film or sheet- - -

15 material to provide the sealing. 1If this is done;.the-'
operator's hand wiil not be contaminated upon exchange ’
of the absorbing material 28. Alternatively or in’
addition, tﬁe.adaptOr may be provided with a partition
member for isolating the ink cassette 35 and the

20 residual ink absorbing material 28. By doing so, the
sealing can be assﬁfed, and the ink cassette 35 may be
prevented from being contaminated with the residual -
ink. |

The present invention is particularly

25 suitably usable in a bubble jet recording head and

recording apparatus developed by Canon Kabushiki

Kaisha, Japan. This is because, the high denSity of



recordi ng apparatus devel oped by Canon-Kabushi ki Kai sha, Japan. This is
because, the high density of the pictyre elenment, and the

hi gh-resolution of the recording aregosbble. : . | - EQE_
typi cal structure and the-operational principle of preferably the one
disclosed i'n U.S."5 Patent Nos. 4,723,129 and 4,740,796. The principle:is
applicable to a so-called on- denand type recordlng system and a conti nuous
type recor@hﬂgps9§ﬂEﬁ1pbemennkaahﬂ kbechdghi resoluttibablo€: fthie the on- denand-

. ‘type because the pri-nciple is.such that at-least one 10" drivi.ng: S|gnal

*l'applled tdr%ﬁPE@EEQr%ﬁﬁeﬂﬂﬁﬁlblansducer dissposed -‘on- ? quu4d fink%
" ‘retaining sheet or |ljqujd passage, the driving: signa ei ng_enoug to
provi de such a qU|c?h?eﬁ%%*%?tr%tFPgﬁuﬁﬁyéﬁé ghﬁeﬁ&??@#é°ﬂﬁén1nucleatlon
energy.is provi de by the

gfgLipgtE§# fgtﬁsﬂﬁc %rﬁptﬁggéefPFﬁ1ngriﬁﬁegnlphghﬁeat|ng p?r;L?n of_

' mh c or in y

g??egg ﬁGﬁ% eac f fﬁ% ???3?ﬂée§rg§8 Zgﬁ’By ﬁepﬁégggghthrougﬂdan.:
is e e

ol ect ! on iaﬂ%‘r‘é{f%‘%f%?%%u%ﬁgﬁt *LL08 GhadGHaBRcEYoe s hPERRRg o gnal o

prefer abl yoydtd add " Mn s Mbas  £P5EHeEotBEngygheRIE and col | apse °f'

particularly however, it is suitable for the on-demand

type because the principle is such that at least one
10 dr1v1ng signal 1s applied to. an electrothermal : f :3 _'\a/_
| transducer-disposed-onma liquid-(ink) retaining-sheetf o

or liquid passage, the .driving signal being enough to

provide such a quick temperature rise beyond a

departure from nucleation boiling polnt by which the L
15 thermal enerqgy is provide by the electrothermal

| transducer to produce;film:boiling.on;the_hcating~_3?f~v"

portion.Of_the'?ecording head, Whérebyda_huhble;can Befa":':

formed in.the.liquid (ink) correspondinQVEO”eaCh of -

the driving signals. By the development and collapse | e
20 of the the bubble, the liquid (ink) is ejected through

an ejection outlet to" produce at least one droplet

The driving signal is preferably in the.form of a

pulse, because the development and collapse of the

~ bubble can be effected instantaneously, and.therefore,

25 the liquid (1nk) is ejected with quzck response.= The

driving signal -in the form of the pulse_is preferably

such as disclosed in U.S. Patents Nos. 4,463,359 and . -



bubbl e can be effected instantaneously, and therefore, 25 the liquid (ink)
is ejected with quick response. The dr;g%Fp signal in the formof the
pul se is preferably such as disclosed i S. Patents Nos. 4,463, 359 and.
4,345 262. In addition, the tenperature increasing rate of the--heating
surface Is preferably such as disclosed in U S. Patent No. 4, 313,124. The
structure of the recording head may be as 5 shown in U S. Patent.Nos.
4,558, 333 and4434892620 wher addithenhethenfepperatiires igicsgasdngat a bent
portlon in addition to the structure of .the conbination of the ejection- .
qutd-et l|qU|Eaﬁas§§gEhﬁnbeF§én§Ié@Ff@Fﬁeiﬁaprﬁféﬁgbé&e5“&@ @sscl osed i'h -
the 10 above- gentjoned patents. In addition, _the %resent I nvention is

appl i cabl e t Aiselesedcin, U-8r sBpbsps NR-J4pdiéad ﬂald Open Pat ent
Appl i cation Publication No.,K 123670/ 1984 Ehere n n_slit §§ used as
t he ejection outlet forn®| §EERCERES: PEt HBREPCPF ﬁ?& 1gad M3y beyasy t he

138461/ 1581 VRRPERniA UpREnPAGSRE, NaBsnasPRY +do2s S8R Atdv2 BP0, he ¢ her mal
energy is for@ﬁgr§9ﬁr933°§$#§§?§ Bs?glper glagﬁggﬁkhogt Ih 3 ES because,

the present inventron is orm e recor I ng operation

wi th certainty,apfont shi hagtibfil €8C¥nk' GESABELRLEoF thiae type of the

recordi ng
combination of the ejection outlet, liquid passage and

the electrothermal transducer as disclosed in the -
th 100 above-mentioned patents. In addition, the present
invention is applicable to the structure disclosed in
. Japanese Laid-Open Patent Application Publication No.
123670/1984 wherein a common slit is used as the
ejection outlet for plural electrothermal transducers,
15 and to the structure disclosed in Japanese Laid-Open °
Patent Application No. 138461/1984 wherein an opening
for absorbing pressure wave of the thermal energy'is'
formed corresponding to the ejecting.portion} This is
because, the present invention is effective to perform
20 the recording operation with certainty and at high
efficiency irrespeétive of the type of the recording
head.
The present invention is effectively
applicable to a so-called full-line type recording '
25 head having a length corresponding to the maximum -
recording width. Such a recording head may comprise a

single recording head and a plural recording head



head. The present invention is effectively applicable to a so-called

full-line type recording 25 head ha ay,Lng a | ength corresponding to the
maxi mum recordi ng wi dth. Such a rec ’ng head nmay conprise a single
recordi ng head and a plural recordlng head conbi ned- to cover the entir

‘width I'n addition, the present invention is applicable to a serial type.

recordi ng head wherein the recording head is fixed on the main assenbly,

v

to

a5 repl acombinedito ioover et dntddecadadttich i s connected el ectrically
~ Wi th. the mai-n apparatus and can.be supplied with.the ink by. bei ng nnunted
“olin thHe' . mai n-assenbl En alddu(tmrr,aruhe dredente: mmtﬁmg Fmad having an-

ink container. 10 The pr-ovi si on:of the recovery. neans .

I nt egral
and t he
because

aurpplicpbleate af @erded frng memgﬁicrmarfmad)rwlmleem etlee abl e,
they can further stabilize the effect of .the present invention,

for such nE&ROrdimgr beade isafiined A the Seimassamhld n YA, 15 cl eani

neans t)
ej ecti
el ectrot

prel i mi nar FOBPEGES

10

15

20

erefor preSS|n sucki ng nmeans, .prelimnary heatlng means by t.
eFepd %‘Pa dﬂ?cé‘ie%rqﬂl% Mlmq}brﬁ-%f the ejection

i IR S%{%@r@z%ﬁ%d Y SR SR Ak RS T

be supplied with the ink by being”mountedvin the main

assembly, or.to a- cartridge type recording head ‘having -

an integral ink container.

s

ng
he

. The prov1s1on of the recovery means and the v au)

auxiliary means for the preliminary operation are

preferable, because they can further'p”abilize the -

_effect of-the—present invention.- As for—such means,
there are capping means. for the recording head,
cleanlng means therefor, pressing or sucking means,'
preliminary heating means by the ejection
electrothermal transducer or by a-combination of the 3
ejection electrothermal transducer and additional .
heating element-and-means-for preliminary-ejection-noti
for the recording operation, which can stabilize the
recording operation. SR _

As regards the kindsiof the-recording head
mountable, - it may: be a: Single corresponding to-a
's1ngle color ink;. or: may be plural corresponding to
the plurality of.ink;materials_having;different=-
recording-color*orwdensity.- The-present’invention~iSf-

effectively'applicable to an apparatus having at least

%

’iq.



20 for the recording operation, which can stabilize the recording
operation. As regard$ the kinds of the recording head nountable, it may be
a sjngle corresponding to a single colpr ink, or may be plural .
cor*éspondlng to: 25 the plurality o k naterlals having different
recordirng color or density. The present invention is effectively
applicable to an apparatus having at |east one of a nonochromatic node

mainly with kimelofing mormbditom0le mddé hnainlerenthcolacki akanat erial s and
full.-col or node by the m xture of the colors which may .be an |ntegrally

formed. recor(huig:iﬁndlor i th dinh exénioncalon imlalmai%eniailmgaﬂn@aais _
Furthernore, in the foregoing enbodinent, the ink has been liquid. It may
be, however, Fall-dgokoxr avode by thie fmktare t of thencoopsreiick vaybel ow
and Ilquefled at the roomtenperature. Since in the 10 ink jet recording
system the -bf ans igiegnadlay Somned, regoxdinerenit ©MA | ess than 30 [err]
and not nore than 70 rr] to stabilize the viscosity of the ink to provide
the stabi Bi z&PmYinat 9 Rkural r’@ﬁﬁ%ﬂwm%{ us of this type, the ink

is such that it is I|i UId within 15 the t r re range when the
recording signal is a}ﬁ’r’?té@r“}%%\dd’i'h ﬁe r%{?llf?‘gi‘??%'é' dReto the

thermal ener gyl §, O ALY Y bl BOTWIot! an sk

material solidified at the room temperature or below
and liquef;ed at the room temperature. Since in-the
K,/ 10 ink jet recording system, the ink is controlled within
the temperature not less than 30.°C'and'not more than
70 ©C to stabilize the.viscosity of the ink to provide
the stabilized ejection, in usual récording apparatus
of this type, the ink is such that it is liquid within
15 the temperature range when the recording signal is
applied. In addition, the temperature rise due to the
thermal energy is positively prevented by consuming it
for the state changé of the ink from the solid state
to the liquid state, or the ink material is solidified
20 when it is left is used to prevent ‘the evaporation of
the ink. In either of the cases, the application of
the recording signal producing therﬁal energy, the ink’
may be liquefied, and the liquefied ink may be
ejected. The ink may start to be solidified at the
25 time when it reaches the recording material. The
present invention is applicable to such an ink

material as is liguefied by the application of the



for the state change of the ink fromthe solid state-to the liquid state,
or the ink material is solidified 20 when it is left is ‘used to prevent

t he evaporation of the ink. In eith@flj?trmacases the application of tﬁga :

recording signal producing thermal energy, the ink may-be |iquefied, and

the liquefied ink may be ejected. The ink may start to be solidified at t he
25 time when it reaches the recording material.  The .present invention.is

appl|camcthermakﬂenergyﬁ<rﬂucm|an hnklmateqﬂal|mdybbethetabpéﬂcat|on of

t.he thermal energy. _Such: an i.nk material may.be.retained-as.a |iquid or;},,

“"soli d” mat &xs & Jiguid mmfsdb:@snmterabs@esthmm hﬂlaspcrous sheet~ as ~
di scl osed in Japanese Lai.d- Open Patent Application No. 56847/1979 5 and
Japanese |rgceesgrm fonmed jpptiperewa sheetlasodisgbosedhinsheet is faced
to the el ectrothernmal transducers. The_ nost effective on? for the ink
mat eri al s dRpANesdalinlpen. ?#ﬁ?#?lﬁPBb%F?ﬁbosyg?en55§ﬁl i

appar at us- may be used 10 .as.an outgut term nal  of an i nformation.
Phidhrk

procesSi n@ihpiaranase daid-Qpen Fatent Apphicprian Neyying appar at us

i or mat i o4t 2a0) 94 00 4% ea?%ievé’%giéﬁﬁ%??%k@ She"elasELithp Q'Cr”.ebf;é‘vl e

the foregq: a%Sdué:eCP d' nf’h most effective one for the ink
materials described above is the film boiling system.

The ink’ Jet recording apparatus may be used

.10 as an output terminal of an 1nformation process1ng - -Sﬁ#

apparatus such as computer or the like, a copying
apparatus combined with an 1mage reader or the like,
‘or a facsimile machine having information sending and
receiving-functions. _
15 . ~ As deseribed-in the'fOregoing;'aCCOrdinguto
the. present invention, the ink ]et recording apparatus .:
can be prov1ded which .can effect assuredly its |
recording operation_in_accordance_witn?the_nature of _
the ink used. | After the ink is 'used'- u-p-,f:" the-‘ L
20 :information transmitting medium can be reused since :
only the ink. cassette is exchanged-' Therefore, the
running cost is reduced, and the information :
transmitting medium is maintained at a correct
position. _ _
25 - If theuink”cartridge hasitwo;portions
including thexink cassette containing.the'ink_used.for;j

the recording and an adaptor provided;with medium

Ak et recordlng

2



the present invention, the ink jet recordi ng apparatus can be provided

whi ch can effect assuredly its recording operation in accordance with the
nature of the ink used. After the irrggused up, the. 20 information
traSm tti ng nmedi um can be reused since only the ink cassette is exchanged.
Thetefore, the running cost is reduced, and the information transmtting
mediumis naintained at a correct position. 25 If the ink

cartri dge habeawd ngortheorninfomlatiion rtdikativkg classtié einloptehari ng the ink
used for the recording and an adaptar provided w th:ngdium  beari-ng the
i'nf or. mati on . adiagtionry iiso calpabilek oft etachahlwracedpbing| thefindet achably .
‘accepting the cassette. When the ink is used up, only the ink cassetté is
attended to, cagsetde-t hWhemthey iaktis used capceonlynthe hinkont act bet ween
the informati on medi um and .the main assenbly of the recordi ng apparatus can

be assuredl yCREsRtiend® Atitendash tRedithit ffhe srunning cost is

5 reduced, and the contact between the information medium
and the main assembly of the recording appai.-atus can be

assuredly maintained with high precision.

-
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CLAI MS: 1.
cartridge
in a

5. = The cartridge of claim 3, wh_'e"r'ein-- the readable

identification means is in the form of a electrically

(A R

An ink cartridge for an ink jet recordi ng apparatus the
conprising an adaptor body which is 5 renmovabl y recei vabl e
recordi ng apparatus conpl enentary thereto, and within which
adaptor body is received a replaceabl e ink container conplenentary to the

~
R

adaptor for containing the ink to be supplied to a recording . head,

which  adapt or bears - readable 10 identification- means, - and

whi ch said . readable identificati ans becones accessible to the

_prlnter.mhen the cartridge is:fitteddgbefeto. 2. . The cartrldge of clalm

1, wherein the readable ¥5- |dent1f|cat|on “‘means.”serves - prov1de -

|nfornat|dmLAEM&1|ng to the ink container which is conplenentary to the

adaptor. 3. The cartridge of ¢claim1 or 2, wherein the readable 20

identification neans i s capable of storing |nfornat|on electrically or

electronically. 4.  The cartridge of claim3, wher ej n the readable - -

i denti ficakion Medk CaFFEidae foxopn dmkojet rﬁﬁ?’t‘%ﬁr‘%@f PPPRIFt Ut i m 3,
ipn neans is in th rm qQf electrlcall .

S esobl e Aot “EEPLE; 4G b LB A° ddabod "bddy "l ch °' S8 Y

5 'removably receivable in a - recording "apparatus
complementary thereto, and within which adaptor body is
received a replaceable ink.container'complementary'to the -
adaptor for containing the ink to be supplied to a.
recording - h_e__ad-,- which _ada-ptor - bears- . readable R

10 identification 'means, and which said 'readable_i
identification means becomes accessible to. the printer
when the cartridge is fitted thereto._

2. The cartridge of claim 1, wherein the ireadable.

15 identification means serves to3:§rovide.'information'_
relating to the ink container which is compiementary-to_. o
the adaptor. : :
3. The cartridge of claim 1 or 2, wherein the readable

20 identification means is capable of storing information
electricaliy or electronically. | "
4. The cartridge of claim 3, wherein the readable
identification means comprises a ROM.

25



6. The cartridge of claim3, wherein the readabl e identification neans

conprises a resistor. 5 7. The cartridge of claim3, wherein the readabl e
'|den;|f|cat|on means conprises a capacitor. 8. The cartridge of claim 3,
wheFein the readable 10 i dentification means conprises a battery. 9.

The cartridge of claim3, wherein the readabl e identification neans
conprises a battery backed-up RAM 15 10. The cartridge of claim 3,
wherein the readabl e identification nea nprises a logic circuit. 11.

The cartridge. of ‘claim1.or 2, wherein tt€_ readabl e identifi.cation.neans
‘st ot és-i'nf ormat i.on as a hySICaI ‘20 - configuration of -the adaptor. 12. The’
‘cartridge of SERgARLE @ng wherei.n the readabl e identification neans stores
i nformation optically. 25 13. The cartridge of claim1l1l or 2, wherein the
readabl e identification means stores infornation as a magnetic recording.

. h - 'd f di al. h
}gnnv;bfecg{ é:ng F#% $%¥Bgfﬁcequ%tg}agn] ¥h e%ﬂﬁtgﬂﬁgﬁr?%é$%€%rtable

into and re A e d at right angles to
the 5 sllg?&agk ﬁgﬁé%gﬁgﬁgﬁ%%Qk*ﬁ%gggﬁ?rlJé % aim 14, wherein the

adapt or gives

7. The cartridge of claim 3, wherein the readable

identification means comprises a capacitor.

8. The cartridge of claim 3, wherein the readable
10 identification means comprises a battery.
9. The cartridge of eclaim 3, wherein the readable
identification means comprises a battery backed-up RAM.
15 10. The cartridge of claim 3, wherein the readable
identification means comprises a logic circuit.
L/ 11. The cartridge of claim 1 or 2, wherein the readable

identification means stores information as a physical

20 configuration of the adaptor.

12. The cartridge of claim 1 or 2, wherein the readable

identification means stores information optically.

25 13. The cartridge of claim 1 or 2, wherein the readable
identification means stores information as a magnetic

recording.
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~access to a. capping nenber for sealing the ink container and for
penetration by an ink supply needle of the 10 printer, said capping
menber being rigidly supported by- portions of the ink container. 16. Th
cartridge of any preceding claim including an ink absorbing material for *
accomodating residual ink 15- ejected fromthe printer head. 17. The
cartridge of claim 16, wherein the adaptor is so formed as to receive a
residual ink tube of the printer as;ﬁpg cartridge is inserted into the
_printer so 20  -that.residuyal ink c e.di scharged i nto the absorbent
‘“raterial -."18. "-The -cartridge-of -any precedi ng clai'm “wherein there-is
'present\M14ur1TMQ caktrmdgelmﬁ'any|p&e¢edmngncihemZSwhehemm(ﬁheibag of .
flexible material. 19. The cartridge of claim 18, wherein the ink" absorblng .
mat eri al adBpteri bk @an&mavebAGCGMGaQe(il‘tnmﬁ@ ithie @rimtier@and®0. The =
cartridge-of claim 18, wherein the ink_ absarbent material fits within.
the adaptéhe beksromtainer ifcimsgripbde ipto ?ﬁ@-éﬁﬂﬂ”@ﬁﬁ?(ﬁrQEw
precedi ng ¢l aim mherel an outey, surface of the.ink co talner nd an
internal 1€he agppior & ??% ﬁdémﬁﬁ'EﬁQPp?gV|&&§RM??9 t&ﬂﬁh%wy .

engagq?le‘éTM&JOnsfigrdBregkaghqg engagenent therebetmeen

15. The cartriage of claim 14, wh'e'reir'i- th'e"adapil:or- gives :

access to a. capplng member for seallng the ink container

and - for penetrat.ton by an :Lnk supply needle of ‘the o
10 printer, sald capplng member belng rlgldly supported by*

portions of the 1nk contalner._'-

16. The-cartridgé.6£?any'pfeeédiﬁgVclaim;eiﬁclﬁding an

ink  absorbing material for accommodating reSidual_ink5
15 ejected from=the*prihter head.

17. The ca:tﬁidgemof claim 16, wherein the adaptd:_isf :

so formed as to receive aireSidualeink"tubeiof_thegz'_ 'Y

printer'as'theﬁc&rtridge-is iﬁéertedﬂintofthe printer so.
20  that residual ink can be discharged into the absorbent

material.
18. The cartridge of any precedihg<cléim;~wﬁereinfthefe
is present within the ink container an ink tank in the

25 form of a bag of flexible material.

19. The cartridge'of.claim;18y wherein the - ink ébsorbing“

"« ¢ L M 8§ *




only when a conplenentary ink container is offered to the adaptor. 15 22.
An adaptor for the i'nk cartridge of any of clains 1-21, conprising neans to
enabl e the adaptor to be detachably fitted to an ink jet printer; neans to
ena®l e an ink container to be detachably 20 nmount ed on the adaptor, and
readabl e identification nmeans carried by the adaptor which becones
accessible to the printer as the cartridge is fitted to it. 25 23. The

adaptor of claim 22, whose exterior is ped to permt the adaptor to
_slide removably-into the printer and wh is formed with an ink.container ..
. receiving space:.  "-opening at’right’ angl’'es ‘to the sliding direction. 24: '

The adapt or péteraam 2hdrtRS, ihkvitagkaaret ecoammsdatedeinpruhd dagk Wwith
formations conplenentary to. 5 formati ons on the outer surface of the

I nk' cont ai necontapeaem.t engagenent therebetween only when a conpl enentary
ink container is offered to the adaptor. 25. The adaptor of claim 22.,
23..0r 24, mherein'the 10  readable identification neans is as defined in
any of claing 2-13, An ink container for use with an adaptar as

defined in aff-of TE‘F—’aFﬁ'EtEQdES of Fip i A8y WhPTedf thei inK iahe

5 material fits within the adaptor outside the  ink

container.

21. The cartridge of any preceding claim, wherein an

~ outer surface of the ink container and an internal
10 surface of the adaptor are provided with complementary
| engageble portions for permitting engagement therebetween
only when a complementary ink container is offered to the
adaptor.
15 22. An adaptor for the ink cartridge of any of claims
1-21, comprising
means to enable the adaptor to be detachably fitted
K*/' to an ink jet printer;

means to enable an ink container to be détachably

20 mounted on the adaptor, and
readable identification means carried by the adaptor
which becomes accessible to the printer as the cartridge

is fitted to it.

25 23. The adaptor of claim 22, whose exterior is shaped
to permit the adaptor to slide removably into the printer

and which is formed with an ink container receiving space

* c L M S *




15 havi ng exterior formations adapted to cooperate with conpl enentary

formati ons

of the adaptor so that it can renovably fit int'o the adapt or and
having a connector for establishnent of an ink supply to the printer as tﬁ:;

" container and adaptor are together fitted into the 20 printer. 27.

ink container of claim26 for use with an adaptor which is renovabl e
sliding fit into the printer, and having the connector so |located that the
daptor is slid into the printer.
a'rigid - of the adaptor and

i nk supply’

- The. i nk cont ai ner -of claim 27, which $=
'rlgld}y support's a cappi ng rember whi ch-seal s the |nk cont ai ner,

cappi ng ne
5 ‘as the

cont ai ner . of cl-aim 26, 27,
the formof a bag of erX|bIe mat eri al -
clains 26-2%. \Mﬂhaﬂad&ptomkoébsbabanﬂ&mmnNZQM havirg oanodateynpd the
15 31.. The ink container of any of clains 26-30 haV|ng an-

cont ai ner.

25 is established as thes

ink container.is inserted into the printer. 29, The ink

out er surf§@€QQQﬁncE%PV%@?ﬂfoW#ﬁblo@?ﬁﬂ%ﬁlqﬂ%acﬁﬁﬂ?%ﬂ%ﬂ@ Y¥toto.

corres%ondlng formations .in an inner

: permlt engagement therebetween\only'when a complementary"

| '25;'fThe-adaptor of claim 22{ 23 Jor 24, ﬂ&erein the -

10

15

20

25

ormat;ons on the outer surface of the lnk contalner to.r

ink contalner is offered to the adaptor.
readable-identificatibn_meahsgis;as-défined in any“6f
claims 2-13,

26. An ink container for use Withran-adaptor as defined’

ln any'of claims 22~ 25, said contalner contalnlng 1nk andf

havxng exterior formations adapted to cooperate with -

'complementary formatlons-of the-odaptor so.that it can

removably fit into the adapter and having a connector for

establishment of an ink supply tqfthe printer esfthe

container and adaptor are together .fitted into the

printer.

27.  The ink container of claim 26 for use with an

adabtor which is removable slidingﬂfit'into the printer,

and having the connector so located that the ink Eupply

is established as the adaptor is:siid'into'the printer.

28. The ink container of claim 27, whioh'hésga.rigidﬁ

T

‘said
ihRy RE: FigHIeNaig Bés Ofo byhans i pdingpaiyeoeeshe of the pri nter

or 28 wherein there is present an ink tank |n
10 30. The ink container of any of:

The

28.



Surface of an adaptor which it fits so that the contalner can fit only into
a conpl ementary adaptor. 20 32. An ink jet printer into which is fitted a
cagtridge as claimed in any of clains 1-21. 33. The printer of claim 32,
furfher conprising drive 25 control nmeans for driving the recordlng

head in accordance with the information read. 34. Anmink jet cartridge
substantially as herei nbefore described with reference to Figure 4 and
Figure 5 or Figure 8 of the acconpanyin W ngs. 5 35. . Are-usable

‘adaptor substantjalty-as hereinbefore desc |bed W th reference to. Figures 4-
‘and ‘5 or Fi o o) er- T
substantlalg§E§é cg{gpggéggrg&@gﬂ&%@ggg%gg%&a?% qﬁg:eﬁgﬁ%g%tg gﬁge 4 or
Figure 8 of thQ:l?écaﬁﬁﬁ%&“%rﬁi a%?ﬂalﬁ@upﬂd}!‘tslét R} URemBEPST I UCL ed
and arranged to operate substantially as herei nbefore escrlbed wth 15
reference t@hiEciusesls. theaiik ‘esfitd e AL GHMBBEpI Ny aMbfiBer being

for penetration by an ink supply needle of the printer

5 as the ink container is inserted into the printer.

29, The ink containef of claim 26, 27, or 28 wherein
there is present an ink tank in the form of a bag of
Kw’ flexible material.
- 10
30. The ink container of any of claims 26-29, wherein
an ink absorbent material 1is accommodated in the

container.

15 31. The ink container.of any of claims 26-30 having an
outer surface provided with formations that are
complementary to corresponding formations in an inner
surface of an adaptor which it fits so that the container
can fit only into a.complementarj adaptor.

20
32. An ink jet printer into which is fitted a cartridge

as claimed in any of claims 1-21.

33. The printer of claim 32, further comprising drive
25 control means for driving the recording head in

accordance with the information read.

_—
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“34. - An:ink jet: cartrldgesubstantlally as :';h'e:i‘ei'il_'bef ore-
described -wi‘L_th_' reference to Figure 4 _'anq;l_".Fi'_'g__ixre 5 or

.Ei.g__tire 8 of the accompanying draw:l.ngs |

35. A re-usable adaptor sub'star_'x:t_;j_:.ailj;._glag.'_he_izeinb__efore
described with reference to Figures 4 and 5 or Figﬁre 8

of the accompanying _d_réwi__ng-s .
36. An ink container substantié'liy :és-_;__,'hg?einbefore_
described with reference to Figure 4 or Figure 8 of the

accompanying drawings.

37. Ink jet appa_raf.ﬁs constmqte_d' ‘and _'_arréﬁg__ed- to

operate substanti;aliy. as hereinbéfore d‘e_scfibéd with:

reference to ?iggr_es_ 3, & and 7 of the'_acéompanying

drawings.
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