;e3e,tv 6T 7 | NG LI QUI D CCNTAINER AND | NK JET RECORDI NG APPARATUS
FIELDAmﬁ “mem | ON AND RELATED ART 5*The present invention relates to a

recor container for storing the recording I|qU|gMHmmmmlmwmm"|ed
to a recordifg head. It also relates to an ink jet recordi

which a recording liquid container in the formof a cartridge ixgoie
renovably nmountable . There are various apparatuses, a single or plurality
of parts of which are in the formof a-<clartridge which can be renovably
nountable in the main assenbly of the apparatus. For exanple, an ink jet 15
printer is structured so that a single or plurality of ink cartridges are
renovably nmountable in its nmain assenbly. Referring to Figure 9, an exanple
of a conventional ink jet PHGHBIING ldQUWileC@AsIAded8t i bed 20 above will be
descri bed. Hereafter, the upward, downward, forward, and rearward
directions mean the d|ré@ﬁldﬁﬁi|4ﬁﬁ(ﬁﬂQQﬁQ£NQtﬂ?EﬂRﬂﬁUﬁm&rks in Figure 9.
This ink jet printer 1 conprises the main assenbly (unshown) and an ink
cartridge 2. The ink cartridge 2 25 is renovably nountable Wthe nain

asserdly of g, B S i 4, 5308 95,5 Ny @ box- shaped main

5 The present invention relates to a recording

liquid container for storing the recording liquid to
be supplied to a recording head. It also relates to
an ink jet recording apparatus in which a recording
liquid container in the form of a cartridge is
10 removably mountable.
There are various apparatuses, a single or
plurality of parts of which are in the form of a
cartridge which can be removably mountable in the main
assembly of the apparatus. For example, an ink jel
15 printer is structured so that a single or plurality of
ink cartridges are removably mountable in its main
assembly.
Referring to Figure 9, an example of a
conventional ink jet printer structured as described
20 above will be described. Hereafter, the upward,
downward, forward, and rearward directions mean the
directions indicated by the arrow marks in Figure 9.
This ink jet printer 1 comprises the main assembly
(unshown) and an ink cartridge 2. The ink cartridge 2
25 is removably mountable in the main assembly of the
printer 2.

The ink cartridge 2 has a box-shaped main



-2 structure 4. This main structure 4 contains ink (unshown). The main
structure 4 also has an ink outlet 5 which is attached to the front
portion of the bottomwall, that is, the wall which will be at 5 the
bottom after the proper mounting of the ink cartridge 2 in the main
assenbly of the printer 2. The main structure 4 of the cartridge 2 also has
a projection 7 and a lever 8 for locking the ink cartridge 2 111 the
predeterm ned position in the main 10 as%denbly of the printer 2. The
projection 7 protrudes fromthe bottomfront edge of the cartridge main
structure 4, and the |locking I ever 8 protrudes diagonally upward fromthe
bottomrear edge of the cartridge main structure 4. The |ocking | ever 8 can
15 be el asti cafTYCcHER 4 owallyls oPabihegt Frotyrent et iuyelWain structure

4, and has a ) ocking claw. 9, whjch protrudes from redeterm ned | ocation
on the rear s{Hrféb%‘g"b)f‘ t hER§ o‘E@(]rIPlgS{)‘é%’?”‘"B‘? 4I'h%i)’b?ia]r‘f%f)%rarl‘na&W‘asserr‘ol y is
provided with 0 rri.a 11, as, a cartridge hpolder, which has a recess
12 in which ﬂﬂgtﬁﬂkqgaﬁﬂFﬂﬁbelﬁ ?ét?%W%@aB?y uﬁ %%{éF’ P etess 12 has a
rojection 13 i jon. 14, The i i r romthe
Eotjtom porti otr}%c:ﬂ)ﬁtg&ﬂ‘gﬁi’su?%%%el%f @%‘%J ‘?%%%g‘gh%%l p‘ﬁ%gzgdgts#e proj ection

14 projectss fnam g, or&el o1& nede | PCa1d OOy £ Ngg rearyisirface of the recess
12. Wth the front projection 13 of the carriage 11, the -3 projection r

of the ink cafdrifgie £NOR0ESe MK eaSsaB Iy tHE fiearp PIoi@cti on 14, the
| ocking claw 9 of the ink cartridge 2 engages. The carriage 11 has an ink

inlet 15, whimle irtain attackedré o4 tdhe fiondaporidon Dfalidie ostom wal | of
the recess 12 of the carriage 11. The ink inlet 15 and the ink outlet 5 of
the ink cartrmrdge@ican hewdmnmekbted o thisclomrlett@dt haVink t he provi si on of
the above described i0 structural arrangenent, as the ink cartridge 2 is
mount ed ont o aaiet Liadgd agel 1 1tlyd riedple i gie drad ¢ bisk@hbiy, thekna st suppl i ed
fromthe ink cartridge 2 to the main assenbly of the ink jet printer 1. The
i nk cart rlifddge2386mb ot b oMol R H car r il ANC IS E N 16 BT nanner:
first, the ink cartridge 2 is.to be held filted so that its, rear side
becormes hi gher” $har'& ﬂgo##%tf%(?lb%,e‘{;gse SCH{JV\H“f ncﬁig{frcggfé('%l.n Then, the ink
cartridge 2 i e | omer i rece f iage 11 so that
the projecti _osflt Co&ﬁ%ewn%g%o{%é;ri&%lcﬁé S"e%éa%e%}%@rt‘ﬁﬂa%%e projection 13
o f the carrifgg Jhlaidi2ApRA LY £ f&PMReN dh oS SO dd 1 Figyr e 9(b) .

Next, the rear side of the ink cartridge 2 is to be pushed doom while
el astically kendingddentn | Pekidditeever 8rnavi ¢dk sy | Teveont@cda th the

projection 14 of the carriage, as shown in Figure 9(c), until the | ocking
cl aw 9 ofist hehd aclkddigi deevieyr tBent toward, or away from, the
cartridge main structure 4, and has a locking claw 9,
which protrudes from a predetermined location on the
rear surface of the locking lever 8.
The printer main assembly is provided with a
20 carriage 11, as a cartridge holder, which has a recess
12 in which the ink cartridge 2 is removably
mountable. The recess 12 has a projection 13 and a
projection 14. The projection 13 protrudes from the
bottom portion of Lhe front surface of the recess 12,
25 and the projectiion 14 projects from a predetermined

location on the rear surface of the recess 12. With

the front projection 13 of the carriage 11, the



-4 locks with the projection 14 of the carriage 11, as shown in Figure
9(d). The nonment the locking claw 9 of the ink cartridge 2 locks with the
projection 14 of the 5 carriage 11, the person who is nounting the ink
cartridge 2 can feel and hear a "click", which assures that the ink
cartridge 2 has just been properly nounted on the carriage 11. The ink
cartridge 2 properly nounted on the 10 carriage 11 can be renoved fromthe
carriage 11 by pushing the top end port+®n of the locking |ever 8 frontward
with a finger (unshown) so that the | ocking claw 9 becomes di sengaged from
the projection 14. The above described structural arrangenent 15 for the
ink jet printer 1 is very sinple, and yet, nakes it easy to renovably nount
the ink cartridgec@tiom o/ the theridlgecdantr Fdgehdr cnyagast heheoeksng clay 9
properly engages with the projection 14, it generates the "clicking" sound
whil e providihgt teerroor widienkiorel 4 of the| teRMingf 6Fawng ehethSer that
the ink cartrjdge 2 has_just been properly nounted. However, these feel of
the "click" aheF st b92¢ he @%$?%£5'are very subtle. Therefore, when, for
exanple, a user who is_not fanmliar with these 25 "cl|cking" phenponmena
mounts the ink contain ?eZ?aYﬂ%a%%e}Fg%%%t?%eén af?geto¥%u %hﬁ%ﬂanhe i nk

Containers attached to the front portion of the bottom wall of
the recess 12 of the carriage 11. The ink inlet 15
and the ink outlet 5 of the ink cartridge 2 can be
connected or disconnected.

With the provision of the above described
i0 structural arrangement, as the ink cartridge 2 is
mounted onto the carriage 11 of the printer main
assembly, ink is supplied from the ink cartridge 2 to
1lhe main assembly of the ink jet printer 1. The ink
cartridge 2 is mounted onto the carriage 11 in the
15 following manner: first, the ink cartridge 2 is to be
held tilted so that its rear side becomes higher than
the front side, as shown in Figure 9(a). Then, the
ink cartridge 2 is to be lowered into the recess 12 of
the carriage 11 so that the projection 7 of the ink
20 cartridge 2 endages with the projection 13 of the
carriage 11 diagonally, from behind, as shown in
Figure 9(b).
Next, the rear side of the ink cartridge 2 is
to be pushed down, while elaslically bending the
25 locking lever 8, which is in contact with the
projection 14 of the carriage, as shown in Figure

9(c), until the locking claw 9 of the locking lever 8



all the way into the recess of the carriage 11 , -5 causing the ink
cartridge 2 to end up in the state shown in )figure 9(c) . Wen the ink
Cartridge 2 is in the above described state shown in Figure 9(c) , the ink
outlet 55 of the ink cartridge 2 and the ink inlet 15 of the carriage 2
are inproperly connected) which sonetines may prevent ink from being
supplied to the printer main assenbly. At a glance) however) the ink
cartridge 2 appears to be properly nmounted on the I~ carriage 11.
Therefore, it is difficult for the user unfamliar wth the above descri bed
structural arrangenment to recognize that the ink cartridge 2 has not been
properly nmounted on the carriage 11. If the ink jet printer 1, in which the
i nk 15 cont ai heek$ swihht hlee abovgedeber i bédoEobld¢ t¢anriage nhble 2® carry out
a printing operation)wFrinting gaper is Wastefully consuned. In addition,
air is suckedshewsnir wisurakI(dhto the ink jet head, making it necessary
to carry out an operation for renpving the 2a air fromthe ink jet head. In
some cases, it is too UhffTAlERE t NG ol Bhchi e O 1 bt hel Pk jet, naking
it necessary to ead itsel In order to solve the

e %gce tre i nk jet 3
above descr Bt bt biFent 190K pblki He Reodee biar ol Li i h8r 25 plural ity
of el ectrlﬁcag?éf%{egggl $1 onPtrl(il;g%éele%gn gﬁél{@ Iﬁ)(gmliplené)oﬁ]ig(r)r%]%?rface of the

bot t om wal nk™ car an he rear portion he top surface

of -6 the ?ﬁ}@ﬂﬂ\@élzoéaﬂ hﬁeéﬁcﬁé 1%&9‘;%”1@1{3&“3 atﬂ?lé‘l}i?§§urt tit

beconmes poss e for'the printer main assenbly to electrically confirm

whet her or notndheigd echii €at f £a48 NAlnon e indecastspdgpyside is in 5
contact with the electrical termnal on the carriage side (unshown) .
Japanese Lai dn@petePadenthpgd f coddgo®m £000d37880) for exanple, discloses a
printing apparatus (unshown), which enploys an ink cartridge having an 10

i nformati on storage nethaennkakangridgeoassphbeefly modmotredtoontlieo be
supplied fromthe ink cartridge to the printer nmain assenbly. The ink
cartridgel®? aprrchagd agk d4n Peoweseevedr &rgonghe mar ciorgant hated by i nk.
Therefore) the electrical termpals such as the 15 above described ones are
hi ghly |ikel P39 18 poeff | YoR e RV Ltk hgt 1e HR S iRAI ke & ways

accurately deterni ne et her or. not the ink cartridge 2 has been properly
rount o on ¢ He CBRTS v e b | (ngfeER et 8 S B ELeh as 20
t hose descri be \ S e if 1 si.ble t t i nformation
st orage nedi ucnf%"gb%u%é;(%@é;%eq%&g{ggaaggegde %rrrdo"ﬁn@%)%érg?‘]eecc%trﬁ)é}il bead) resul ting

in the erasure of the 4if argmsd o sitonssh thengl firLr 4he dasidict ion

t her eof .
15 for the ink jet printer 1 is very simple, and yet,

makes it easy to removably mount the ink cartridge 2
onto the carriage 11. Further, when the locking claw
9 properly engages with the projection 14, it
generates the "clicking" sound while providing a user

20 with the feel of "click", informing the user that the
ink cartridge 2 has jJjust been properly mounted.

However, these feel of the "click" and sound

of the "click" are very subtle. Therefore, when, for
example, a user who is not familiar with these

25 "clicking" phenomena mounts the ink container 2, the
user sometimes fails to push down the ink container

all the way into the recess of the carriage 11,



25 The sane patent application also discloses the wreless transm ssion of
information froman ink cartridge to the printer nain assenbly) with the
use 7 _of radio waves. This arrangenent, however, has not taken into
consideration the rel ationship between the nmounting of an ink container
onto the printer main assenbly and the wirel ess communi cation. Therefore) 5
it is possible that even if an ink cartridge has been inproperly nounted in
the printer main assenbly, the wrel ess-gomuni cati on between the printer
mai n assenbly and ink cartridge may he satisfactory, nmaking it difficult to
accurately judge whether or not the 10 ink cartridge has been properly
nmounted in the printer main assenbly. SUVMARY OF THE | NVENTI ON The present

i nventi on vasavsiend il igdngiadernitd i Dfta endbovel deldet | bt pr obl em

Thus, its primary object is to provide a conbination of an apparatus which
enpl oys a cardfdwiyeln dhidWr @ attGldge therefor, which nakes it possible to
accurately determ ne whether or, not the cartridge has been 20 properly
mounted into the main "4¥dently 1ot 199 YpgttGatusts Adtdrith MP Y an aspect of
the present invention, there i.s provided a recordi | igui d container for
cont i ning. | {ARRG B ctidthe it b b e et e o drbglhadhe) sai d

recording | i qui 4 contal ner. feidg. detachably mpuntable Lo & magnting portion
of a recording device, sald recording 1iqui d _g__ container conprising all

| nformati on A e WRSLAH NS ANSALALH AR | AIPIITRII AL Ak W rel ess
cni t

sendi ng neans whi s capabl e of sendi ng e predeterm ned I nformation

stored in saipfhy nf Qi omid MRIPHEIMRLI Pl idd A edetaiydned limted
range. According to another aspect of the present invention, there is

provi ded a cafdial neysemiEnel n sAiad gioidd Nhdantd on tise capabl e of nmounting a
plurality of such recording liquid containers nounted adjacent to 10 each
ot her, and whrerrdim ddee Draggetasrantmedd ipmdped angeinitseduch timt w rel ess
sendi ng neans is incapable of sending the predeterm ned information to the
adj acent 1dne.casodevedi nd t o Thengfidrer, dspest Gff fivallgr dsenttites Usasent i on,
there is provided a container wherein said nounting portion is provided

with receivi AgifdHAs o idily dies @ha@eidasiy it priedetietiftned i nf or mati on

fromsaid wirel ess sendi r]%omaans when ﬁ}ai d reco_rq(inn | i 0’1ud&d{e o tainer is
subst ant i al | Y'¢SHHEEE JftEEYE S & e HSUAY gcgddotrrt' . “ActBtding to a
further aspe%totofbetc?t}le &’S’Se%t’ !m%‘{ﬁﬂt PN, there.d s RrQuided a container
wherein said recordin Vi c€ includes electric po suppl yi ng nmeans for
supplying electric poWﬁi1ﬁﬂgQH&hjet printer 1, in which the ink
15 container is in the above described condition, is made
to carry out a printing operation, printing paper is
wastefully consumed. In addition, air is sucked,
along with ink, into the ink jet head, making it
necessary to carry out an operation for removing the
20 air from the ink jet head. 1In some cases, it is too
difficult to remove such air from the ink jet, making
it necessary Lo replace the ink jet head itself.
In order to solve the above described
problem, it is possible to attach a single or
25 plurality of electrical terminals on the rear portion

of the bottom surface of the bottom wall of the ink

carlridge 2 and the rear poriion of the top surface of



25 el ectromagnetic induction, and said recording |iquid container has

el ectric power generating neans for generating electric power by said

el ectromagnetic _g_ induction and supplying the electric power to said

wi rel ess sendi ng neans. According to a further aspect of the present
invention, there is provided a container wherein said 5 informati on nmenory
medi um renewabl e stores the predeterm ned i nformati on and has i nformation
acconmodat i ng nmeans, and wherein said wgel ess comuni cati ng nmeans
wirelessly receives radio wave and converts the radio ,lave tO information
which is i0 accombpdated in said informati on accombdati ng neans. According
to a further aspect of the present invention, there is provided an ink jet
recordi ng appéarathusl thaviwgl laldf 101k woardss dige aburite noppotrdgonl f or nmounti ng
an ink cartridge for containing ink to be 15 supplied to an ink jet head,
sai d i nk cartga dgeat sl ideteanheds yoomuid abl ot otlsainr imke evatbread) wherein
said ink cartridge includes an information nmenory nedi um stori ng

predet er m ned s 580 vat i Ore L et V¢4 el se sxonleingi i aidmes avhikdt | Eheapabl e of
sending the 2U predeterm ned information stored in said information nenory
medi um wi t hi £ e pred@lerifiednal mi ed'e die: cahier €4 sai e nbunt® ng portion
of said recording devi,c_% i rovided with wireless co ni catj ng neans for
wirel ess Pecéi QA Rf Y HE hfta} ot ! frgmidiy 9% Efeqeé%rsl%%hdi ng neans
of said ink ca,r(teriage' and wherein said wreless communicating neans is

di sposed in sHi prEGetEHined Iinited range when said ink -10 cartridge
i's mounted properly tojsai, gg)%rgﬂd\go[%{t'é){énﬁ p{'&gt{c(?]az gt her aspect
of the present invention, there Is provided an gggératus urther 5
conprising elgepidd®, PAeresPly| ng deansed o SuRp W wBlecdfi$ pourer to
said ink cartridge through el ectromagnetic induction) and said ink
cartridge i nclwdasowl ectwticipawssl ganermatimg dmans. dgy 1ganaiatdmg el ectric
power through the electromagnetic O induction and supplying the electric
power to 19ai di wiaredaisisrs entdi g aveensi.unAc e kdimyy itto poduiriherf@spect of the
present invention, there is provided an apparatus further conprising

el ectric powem gomatgloneand e crugmerimad thimgp e dpd ywcaofttigelectri c power
to said electric power

the printer main assembly. The ink cartridge 2 and
carriage 11, however, are sometimes contaminated by
ink. Therefore, the electrical terminals such as the

15 above described ones are highly likely to be poorly
connected, making it difficult to always accurately
determine whether or not the ink cartridge 2 has bheen
properly mounted on the carriage 11.

Further, if the electrical terminals such as

20 those described above become shorted, it is possible
that the information storage medium is subjected to a
large amount of electrical load, resulting in the
erasure of the information stored therein, or the
destruction thereof.

25 The same patent application also discloses
the wireless transmission of information from an ink

cartridge to the printer main assembly, with the use



suppl ying neans at predetermned timng, and error discrimnating nmeans for
discrimnating nounting error upon failure of wireless reception of t
information by said wirel ess conmuni cati ng means when the electric 20 power
is supplied thereto. According to a further aspect of the present
invention, there is provided an apparatus wherein said wreless

communi cating neans is positioned outside the predetermned Iimted range
before said ink cartridge 25 is nounted-1o said nmounting portion, and is
positioned inside the predetermned limted range after said ink cartridge
is nounted to said nounting portion. -11 According to a further aspect of
the present invention, there is provided an apparatus wherein said nounting
portion is capabtadisf wanes i ngllal plaredigemoit sdedwénkr canasinges) and
there are provided a 5 plurality of such wreless comuni cating neans which
are capabl e dfakedhmini @ aQEh df Tt ray pleg | vela hkorwhrip i bigedcenctlrding to a
further aspect of the present invention, there is provided a cartridge
mount i ng 10 AEWTEE H8r0 [JethacHEhI §PHobRGE T P B e rR et e B Bin an
apparatus in accorbglance 'ttlh the present invention, which conprises the
Thin assenbl Y H A €16 VAR Ty BEERGE | His, RGN a1

appar aF us 5t haitt C'Osrrppr Issseﬁjle:[ hteth:ca'é1 ar§slefmalu¥ {0k \_Atlzhz;!trgthrf‘d 65 4L leeeﬁ)r .
plurality “of car]trld)ges are rem)va‘fﬁy mount abl'e;~And' 4 ingle of plurality
of cartridge i r | 2 t.abl e | i b Each
cartridge co?p"m}lscg%: Ialasﬁ nlg n or%t?nonr@go@glg@énﬂaﬁ%ﬁ%%ﬁ%t oilf%es
information Qfi & RFeAdel@iiliech (HRE HANEEAY @M § el ,86Sy thaNsm tting means
capable of at least wirelessly transmtting information a specified

di stance. The sappariat usndveink assendl g€ oy iIsesa @l $odd féege hat tighg neans
in which a single or plurality of the cartridges are renovably nountable; a
W rel ess 25 donmmiint foiatu Inig threaarscwaplablye pfdge néleldsty areaed vitdge | nf or mat i on
fromthe cartridge; and a wirel ess comruni cati ng nmeans hol di ng neans

capabl e d0 agsuyigqy tridige thes hddre mwiord rlss nammtad ciat i tige meainstean | | be
within the wrel ess conmmuni cation range of the wireless transmtting nmeans
of the cartrifge AfSE™Hier the proper nounting of the cartridge in the
cartridge 5 hol ding nmeans. The printing apparatus in accordance with the
present invention, which conprises the main assenbly and a single or
plurality ofé' A thi d[qi%'s) 1\?\}% .a printing apparatus that conprises:
the main ass i e or plurality of ink cartridges are

removably nountable; angd g, i€ Qfvd Ul ias ofadd ]1-1125 cartridges which
are renovably mountable in the main assenbly. Each ink cartridge conprises:

the main $tr EGiny €1 W Gl St 8shd bovwaN ddde SiURR] Wb @ans fials |

its primary object is to provide a combination of an
apparatus which employs a cartridge, and a carlridge
therefor, which makes it possible to accurately
delermine whether or not the cartridge has been

20 properly mounted into the main assembly of the
apparatus.

According to an aspect of the present
invention, there is provided a recording liquid
container for containing liquid for recording to be

25 supplied to recording means, said recording liquid
container being detachably mountable 10 a mounting

portion of a recording device, said recording liquid



15 supplying the ink stored in the main structure to the printer main
assenbly; an information storage neans which Stores information of a
predeterm ned type; and a wireless transmtting nmeans capabl e of at | east
wirelessly transmtting information a specified 20 distance. The printer
mai n assenbly conprises: an ink cartridge hol ding neans in which a single
or plurality of the ink cartridges are renovably nountable; an ink
receiving nmeans to be connected to the ighk supplying neans of an ink
cartridge on the cartridge holding 25 neans in order to receive ink; a

Wi rel ess conmmuni cati ng nmeans capable of wirelessly receiving information
fromthe ink cartridge; and a wirel ess -13 communi cati ng neans hol di ng
means capabl ec@ftamsenr W gnip has it dea -~ fetresis] aomemo catmedimeans wil 1 be
v,~ithin the ~, ~ireless conmunication range of the ~ rireless transmtting
means of the skrivag tpredet omined tierf ot 6l gr operd mount 1egs of the i nk
cartridge in the ink cartridge holding neans. In the case of a printing
appar at us 1liseitorglareans wihiehel preseanle mlem¢whingstlad ink cartridge is
mounted in the cartridge holding neans of If|l the printer main assenbly,
the ink supplBAeRe ramsned hECTKE kot tTHURA et otreld cohffeetali @B t he i nk
recei ving _neans of the printer main assenbly,. allowng inlc to be supplied
from the i’nk BRHY d’beedflﬂnt‘ﬁ]e{lb]r‘? rft W%@slberé)llyl.m QtBQCPnr% tion, the
information stored in fhe information stor peans, of, each ink, cartridge
is wrelessly transmt %%Iolféc])“? e Ota~r}or®ee1§s cpoerrcrrtﬁncf%a l?en If’r%%%lst of the
printer main BSeanbl o, byyfdiee 4 6lass: ddANS T L£ih IPafise o1 f e, | 1K
cartridge. The w reless transmtting neans of the in)c cartridge,

hov, ~ever) wigglessly §&ansem tss t&@paw@rwtn&&mm{% A PRecdTied g stance.
Further, the comunicating neans hol di ng neans of the printer nmain assenbly

hol ds the wi rgl@ssr&asmami €al i gi dreanst Dfindhe rpparat usd Jeden@assenbly in 25

such a manner that the ~, ~ireless conmunicating neans will be ~, ~ithin the
range of iithe ddalel @dse it y aavsdriwhie mgi meldns mofeddiee tmnikneodrtimidiged only after
t he proper -14 nounting of the inlc cartridge in the cartridge hol ding

means. Ther efrange tire sudloria§ onl faloag rendig areaaisiges isncapdabke| essly
received by the a.~ireless comuni cating nmeans of the printer main assenbly
only 5 after ¥hesirbed Wrumiede rrimed nidamativfe ih e cartridge

hol di ng nmeans.  Further, it is possible to provide each ink cartridge with a
power gener atihf HEANLC N v, ~hi ch the el ectric poaaer to be supplied to the

- ~ireless 10 transm tz&cicn(grcpl]aﬁﬂlsto()fa tfqlertil{g(r Caasr[;[erétd%ef itsne present
15 invention, there is provided a container wherein said
mounting portion is provided with receiving means for
wirelessly receiving the predetermined information
from said wireless sending means when said recording
liquid container is substantially completely mounted
20 to the mounting portion.

According to a further aspect of the present
invention, there is provided a container wherein said
recording device includes electric power supplying
means for supplying electric power through

25 electromagnetic induction, and said recording liquid
container has electric power generating means for

generaling electric power by said electromagnetic



el ectromagneti _cally induced) and to provide the printer main assenbly
z~~ith a pov, ~er supplying neans for electromagnetically inducing electric
pot,~er in the electric pov,~er generating neans of the ink container. 15
In such a case, the printer main assenbly supplies its po~, ~er supplying
means wth electric po~~rer, ~ ~ith a predetermned timng, through the
pov, ~er controlling nmeans, and if the wireless conmunication is not
estab7_i shed bet~, ~een the wirel ess com®@ni cati ng neans 20 of the printer
mai n assenbly and t,~ireless transmtting neans of the ink cartridge
~,~hile the po~,~er is supplied, it is determ ned by an error detecting
nmeans that the ink cartridge has not been properly nounted, The information
in the form ofndaelt bomesed, sPBP Ly Hng chharel ¢etel verlowyr the satdrel ess
communi cat 5_ng nmeans of an_ink cartridge may be converted into el ectrical
signal s and stiofetesh $®eding oPA®fon storage means of  -15 the ink
cartridge. Further, it is Possible to design the wrel ess comruni cati ng

means hol di ng means of *¢FHRT Pkt b? Fraf W HecemFReSh ¢hathbepbree he
ti f.the ink | yi . 1K i Vi I 5
W rebess comiT ety nEaREE w R I PFarkitT & 1eaf SETeheliaibE ciathe
W rel ess %r ans 55&@%15@%&%039%&5‘1% alt%l%w%(lpfy corpl.elipn, of the proper
suppl'yi ng in

. I
connecti on of % eln nmeans an recel vi ng neans, t he

v~irel ess CO%&@%%rﬁ‘ﬂnﬁifﬁf?‘FﬁéHoP%mtlﬁ‘éé‘ %2@0;@519 40 of the wireless

transm tting neans. Furt IS possible to design the printer main

assenbly so thadomndaH phd tite Dks | Nkn AN+ EOLSs£8N Perdmigd ed in the
cartridge hol ding neans, and also so that the printer nmain assenbly is

provi ded 15 ~comilnic®dt L@l Pediys of i vel ¢ €d BB SreodMis cedd g wanSad@r

wi rel essly conmuni cating one fcsr one with the plurality of inlc cartridges
in the cartridgevdiol =i tlge meadso Regar oo ngn tdvena/ar o wuswinieansi stent i oned i n
the 20 above description of the present invention, all that is required of
themis tid beaabiwneda femhcin otabd breieridebrnbveonmidst inheyeamy. be in the
formof, for exanple, a dedicated hard~, ~are capabl e of perform ng

predet ermi ned functi onACCA EoMput @rad 26 LY RIYT HRREC & o heltltDrit prdet er mi ned

functions, predetermned functjons realized in a computer wth the use of
brograns. | of I natt e 1haret tef an ' Thif of g diag S ot

mandat ory, that, Lhen L e, nispendent Lam eagk. SIGLy s Fory sxerml ol vo or

nore of the e descri ari ous neans ed into a single

conmponent . One, (TRafs: MY £ f O P @fe & RS L Hin ANPINAL fRans. A part of
one neans may constitutes a part of another neans. In other words,
15 supplied to an ink jet head, said ink cartridge is
detachably mountable to said ink jet head, wherein
said ink cartridge includes an information memory
medium storing predetermined information, and wireless
sending means which is capable of sending the
20 predetermined information stored in said information
memory medium within a predetermined limited range:
wherein said mounting portion of said recording device
is provided with wireless communicating means for
wirelessly receiving the information sent from said
25 wireless sending means of said ink cartridge; and

wherein said wireless communicating means is disposed

in said predetermined limited range when said ink



they may be configured in an optinmum fashion. These and ot her objects,
features, and advantages of the present inventiOl1l will becone nore i0
apparent upon consideration of the follow ng description of the preferred
enbodi nents of the present invention, taken in conjunction with the
acconpanying dra~,lings . 15 BRI EF DESCRI PT I GO ~r OF THE DRAWI NGS
Figure 1 is a schematic vertical sectional view of the first enbodi nent of
a cartridge nounting apparatus in accordbice with the present invention,
showi ng the steps foll o~~~ed ~~~hen an ink container in 20 the formof a
cartridge is nounted into the main assenbly of a printer. Figure 2 is an
external perspective vie~, ~ of an ink cartridge. Figure 3 is a vertical
sectional viearipidghel 2omowktedreyoRigely sow i theun hiag nal structure
thereof. Figure 4 is a block diagram sho~~~ing the structure of the
circuitry chigfrtions Figure 5 is a schematic sectional view of a printing

appar at us, sho~~~i ng tke iqﬁerna str cttre thereog. Fi ure 6 is a front
pl an vi ew of the ccording to a further aspect o 1e present

invention, there is provided an apparatus further

5 comprising electric power supplying means for
supplying electric power to said ink cartridge through
electromagnetic induction, and said ink cartridge
includes electric power generating means for
generating electric power through the electromagnetic

10 induction and supplying the electric power to said
wireless sending means.

According to a further aspeci of the present
invention, there is provided an apparatus further
comprising electric power control means for permitting

15 supply of the electric power to said electric power
supplying means at predetermined timing, and error
discriminating means for discriminating mounting error
upon failure of wireless reception of t information by
said wireless communicating means when the electric

20 power is supplied thereto.

According to a further aspect of the present
invention, there is provided an apparatus wherein said
wireless communicating means is positioned outside the
predetermined limited range bhefore said ink cartridge

25 is mounted to said mounting portion, and is positioned
inside the predetermined limited range after said ink

cartridge is mounted Lo said mounting portion.



5 carriage, as a cartridge holding nmeans, holding a plurality of ink
cartridges. Figurer is a flowhart S110L,'ing the initialization process
of the printing apparatus. Figure 8 is a schematic vertical sectional 10
vie~.~ of the ink container and its adjacencies, at a plane parallel to the
front surface of the printing apparatus, during the nounting of the inlc
container into the main assenbly of the printing apparatus, show ng the
steps foll o~~~ed during the nmounting of-ithe 15 ink container into the main
assenbly of the printing apparatus. Figure 9 is a schematic verti cal
sectional of the conbination of an ink container in accordance with the
prior art) and a printing apparatus in accordance 20 with the prior art,
showi ng the steps fol lAscaed idw ity & Heimdumt iafpesft tdfe flor meresaitio t he
latter. DESCRIPTION OF THE PREFERRED EMBCDI MENTS [ Enbodi ment 1] 25 First,
referring to imvpitdon, -therg He firasti datbgdi r’?é’rﬂaréiftlt%é"hfﬂ@éhtsqllﬂ/enti on
wi Il he described. Hereafter, the preferred enbodi nents of the present
-18 invent i oMWY inge R hdd CaRAH & &FleMNE It the 101 Tk % s wi th
respect to the Snl.c cartridge 2 ”}1‘#1 i.s, the front,, rear, right, and left
di rections of®% e itk C@thtrrﬁ%iggfé’z.a & Ny 6 [‘irr?éhii?lgacaont ainer 2 as 5
the d'rec%'o%TuHé¥f¥§”% éﬁ%ﬁ(wigé¥%§§'g%ﬂﬁdﬁ¥géé¥h§mneans which
are capable of communication with respective ink
cartridges.
According to a further aspect of the present
invention, there is provided a cartridge mounting
10 device for detachably moounting a cartridge. wherein
an apparatus in accordance with the present
invention, which comprises the main assembly and a
single or plurality of cartridges, is such an
apparatus that comprises: the main assembly in which a
15 single or plurality of cartridges are removably
mountable; and a single or plurality of cartridges
which are removably mouniable in the main assembly.
Each cartridge comprises: an information storage means
which stores information of a predetermined type; and
20 a wireless transmitting means capable of at least
wirelessly transmitting information a specified
distance. The apparatus main assembly comprises: a
carlridge holding means in which a single or plurality
of the cartridges are removably mountable; a wireless
25 communicating means capable of wirelessly receiving

information from the cartridge; and a wireless

communicating means holding means capable of assuring



t he description, and has nothing to do ~s~ith the positioning of the ink
cartridge 2 during the production, usage, etc., of the apparatuses in
accordance s,~ith the present 111Velltld1l. 10 Referring to Figures 1 and
2, this enbodinent of a cartridge 100 in accordance ~~~ith the present
invention is an ink cartridge, and is renovably nountable in the main
assenbly 201 of a printing apparatus 200 as an exanple of an apparatus

whi ch 15 enpl oys a cartridge system Refetting to Figures 1 and 2, the main
assenbly 101 of this ink cartridge 100 is in the formof a flat box, and is
nol ded of a resinous substance. Referring to Figure 3, the internal space
of the main 20 assenbly 101 conprises an ink storage chanber 102, and a
negative presdifrle Tduhetidtd lors < Heomein hemsl D yghingaig evsbbdratwid by a
partition. The ink storage chanmber 102 1S 111 COllleCion v,~ith the
negative presdif é"@ﬁ&%ﬁlc&mmﬁfl%@)?a%e tHei rhdik g &sfls, and
contains ink 25 104 the liquid farm The ative pressur generatlon
chamber 103 Hdé“&ﬂ%ﬁﬂ&QﬁuW%ﬂ&%. anf & E T N7 A T | -19 outl et
103 is attached Q. the bcottom Ol‘ltIOI’l ngrltc{;%e é]g t|ve Press re generation
chanber 103, Rihdrdad the a| entt Q47 T H aJﬁTIl ®the negative
pressure gen Cﬂﬁiqﬂﬁ 103. Further, the 5 negatlve pressure
generation ch er I'Ss fllled wi th a porous nenber 108, and the ink
outlet is filled <<~itf PUSH IR r ahQA il 4N KB Ofwit rtridge
mai n assenbly 101, the Fillkpqlqn the ink storage chaénlﬁjer 102é)|wslt2{u;tp ed to
the printer mrigsdil assemlipbrR0vitiuougndhiesdnk Rutlatn G afigr goi ng
through the negative pressure generation chamber 103. Referring to Figures
1 - 3, the canid iadgd nmien cas ganital iliQl d¥asirde praojtactdgres 11l sucthizh is an
integral part of the cartridge nmain assenbly 101 and 15 protrudes fromthe
bott om front pedge iofd treagartrs dde: tred ampas'ser| yt k0 ma iTher scamtirlisdge  mai n
assenbly 101 also has a cartridge |ocking lever 112, which also is an

i nt egral 1far tilof il @artimedge atnim Wesldinl i oK gar toristgasd ey i agonal |y
(up and back~, ~ard) fromthe 2fl rear bottom edge of the cartrld e main
assenbly 101. reﬂ?éfa@é@’t Moydd adeki 73 Y v &l vele |0§ A A dd P indvdbl e in the

f ~ar d h d d has
ot dge | odRg e DEa i e e 1Y sPaBITEIT e Wi AR of & he
rear 25 surfg%%og,fbil§he GAl glr i;dge éaqctlg% d %‘6‘3{ rjl—sje?s '[hfem % odi nent of an

ink cartridg accordance wth t pr esent i nvent | has a circuitry
structure which stores ink; an ink supplying means for

15 supplying the ink stored in the main structure to the
printer main assembly; an information storage means
which stores information of a predetermined type; and
a wireless transmitting means capable of at least
wirelessly transmitting information a specified

200 distance. The printer main assembly comprises: an ink
cartridge holding means in which a single or plurality
of the ink cartridges are removably mountable; an ink
receiving means to be connected to 1he ink supplying
means of an ink cartridge on the cartridge holding

25 means in order to receive ink; a wireless
communicating means capable of wirelessly receiving

information from Lhe ink cartridge; and a wireless



-20 chip 130, in the formof a ppece of sheet, ~. ~hich is enbedded in the
rear portion of the bottomv,~all of the cartridge main assenbly 101.
Referring to Figure 4, this circuitry chip 130 has a flash nenory 735 as an
5 information storage neans, a ~~~ireless comunication circuit 136 as both
a ~,~ireless transmtting neans and an information storing neans, and a
pou. ~er source circuit 137 as a part of the po~,~er generating neans. The
flash nenory 135 stores in an updatabl e-i®-fashion, the cartridge
identification information (unsho~~~n) regarding the cartridge type, types
of the conpatible printers, production date, expiration date, remaining
anount of ink, etc. Referring to Figure 4) to the pov,~er source 15 circuit
137, an i nductoWrIRia t 3R mEans da@f’dmgtm@a%v@ap@é&r@hwm& is
connected. This induction coil 138 constitutes, for exanple, the bottom

| ayer of the ditluti¢ y‘”c‘Fﬁ%F%%@OW%%%WW%W%% tP‘?1chﬂ<:*'t1i”0‘?f1 coi |l 138

and poG-~er s urce, ciycuit 137 20 generates electric f based on
el ect r omagnet | be i Hd‘ffc]{?%% C‘gl‘?'l‘éu@]e%"gpa‘?lédraeq%%tq tlb%v‘"“é? %5 supplied from

the power source C|rcu1t 137 1o the mnreless o nlcat 0 IFCUIt 136)

~hi ch uses “he éfec égﬁﬁﬁﬁstoptransm %hengr de é%h|1 %% of 25
'”for”a“%”éidé%péﬁ%&h??ﬂl &Préﬁael?’ﬁg('&hhﬁ Ogoé ”ihPfﬂ{éadj! Waves and al so
to receive radi o v, ~aves tract predeterm ned type of information carried

bS5~ the  -2l.4eceiyed fad th@waves, and store the informatl Al 111 the
sl ash nmenory 135. This ink cartrldge 100, hov.~ever, is not provided with

an antenna (unshown) fuf ﬁnaugmmluxtgmpﬁjﬁxmﬂguuﬁﬁﬁﬂémugamge R of the
i,~Ireless communication circuit 136. Therefore, the conmunication range R
(radius of thecphened vt cthe gt @ avaly eisnferromon f edsessn tirgnsm tti ng neans
are receivable) of the wireless communication circuit 136 is limted to
"0.3 10 () "cansrighaawni § mEigaesin dmd @Grintiddwdiad dievghotehherfe t hat

the comuni cation range R can be adjusted to an optimal value ~, ~ith the
use of ariﬂantférﬁwaprlﬂéfeerr Mg t&° FTfurse eihe weﬂiorswnnlr»guhaop%ﬁradmsof_lS 200 is
a full-color |nIc { printer, and eqquy

the ink cartridge becom nnected to lhe ink

receiving means of the printer main assembly, allowing
ink to be supplied from the ink cartridge to the
printer main assembly.

15 In addilion, the information stored in the
information storage means of each ink cartridge is
wirelessly transmitted to the wireless communicating
means of the printer main assembly by the wireless
transmitting means of the ink cartridge. The wireless

20 transmitting means of the ink cartridge, however,
wirelessly transmits the information only a specified
distance. Further, the communicating means holding
means ol the printer main assembly holds the wireless
communicating means of the apparalus main assembly in

25 such a manner that the wireless communicating means
will he within the range of the wireless transmitting

means of the ink cartridge only after the proper



carriage 202, and four inlc cartridges 100. The carriage 202 functions as
both a cartridge hol ding neans and a communi cating nmeans hol di ng neans. The
four ink cartridges 100 are different in the color of 20 the ink therein
(yel l ow, nagenta, cyan, and black), and are arranged S n the left-right
direction, on the carriage 100. Referring to Figure 1, the carriage 202 is

provided with a recess 203, ~,~hich has a projection 204 25 and a | ocki ng
cl aw 205. The projection 204 protrudes teafv~ard fromthe bottom portion of
the front surface of the recess 203. The locking clav,~ 205 is for -22

| ocking an inls container in the proper position, and projects frontward
froma predeterm ned point on the rear surface of the recess 203. Vith the
proj ection 20Huivhimgh o dre thek fcontr sigle Of thhe cartragee 2021d g he
projection 111 of the inlc cartridge 100 engages, whereas with the | ocking
cl aw 205, thendasoki ndfled e dus, ofhe hien foumaien i tigen 100 ehigages. The
carriage 202 is also provided with an ink inlet 206 as_an ink receiving
means) whi ch 98¢ Etidgheld 1ol tolehely e2fCHTeq oy of e Hel ottt wal | of the
recess 203, and to which the ink inlet 106 of the ink cartrjdge 100 is
renovabl y co%&ﬁ“q%%tll%r‘@%‘b%c?ff i 5T intey H’%ab‘ésaes%ﬁm'?}rﬁ smblrbi nting

t 200, b t hat 15 bst
(unshown) 5 i &4 °t3fe‘é§oor?9‘é%eﬁeaﬂmfilm< W afe 268 et ThetRk

cartridge 10Q s er ﬂRy t to the recess 203 of the carriage 202,
t he porous rren% ﬂ ]t LgPn"?ﬁ%:i&“{cgu’[let 106 of the ink cartri dge 100 cones

into contact vmth andFdIsUgé)r conpressask L 14 hey ROF {Eé%q{ i} the ink
ich the in

inlet 206 of the carriage 202, creating a state |n 104 can be

supplied to tha hri eermnlmrha&caseéﬁblgfel?&laﬁf mdehd M€ aardd idge 100.
Referring to Figure to the bottom surface 25 of the carriage 202, an

inlc jet head12kltiris qid\aaxhetd; blhi sugontd dnatté ot ofwidel €ad ri age 202 and i nk
jet head 211 is supported by a primary scan nechani sm ~L111s110V' | 7) -23

as a car titi dge armniing imsans: & tdiattitdhel rdondy miat i dge cien be freely noved in

the left-right direction. The primary scan nechani smconprises a sWgle or

plurality of egus id@magieat icp gy vierduyandr and cto provide the

printer main assembly wilh a power supplying means for
electromagnelically inducing electric power in the
electric power generating means of the ink container.
15 In such a case, the printer main assembly supplies its
power supplying means with electric power, with a
predetermined timing, through the power controlling
means, and if the wireless communication is not
established hetween the wireless communicating means
20 of the printer main assembly and wireless transmitting
means of Lhe ink cartridge while the power is
supplied, it is determined by an error detecting means
ithat the ink cartridge has not been properly mounted.
The information in the form of radio waves,
25 which are received by the wireless communicating means
of an ink cartridge may be converted into electrical

signals and stored in the information storage means of



5 1n the bottomportion of the internal space of the printer main assenbly
201, there is disposed a secondary scan nechani sm ~ 11 11ShQ4v11l )
conprising a feed roller 212, a driving notor 213, etc. A sheet of printing
paper P is conveyed frontward so that it 10 opposes the ink jet head 211
fromunderneath. RText, referring to rigure 6, four conmunication units
214, as both a po~, ~er supplying nmeans and a G-~irel ess conmuni cati ng
nmeans, are attached to the rear portionXd-the bottom surface of the 15
carriage 202, in alignment, one for one, with the four |ocations of the
carriage 202, to which the four ink cartridges 100 different in the color
of the inl~ therein are nounted. Although not shown, not only does each of
the 20 four cdmmirtleata00niqdge ] | tlsuhlrer] ekt rotraRmat itk 140 | lelectric

current in the corresponding inductiOll coil 138 of the ink cartridge 100)
but also it Vg éf%‘éesﬁ%ﬁ%%%fﬁ’é{ﬂgé@%%t"é‘%%%ébo}c% AR HIGr neltF on with
the corresponding wireless 25 co nication circuit 136 of the ink
cartridge 100" bW iR e Tellii 6 o S QUTR oot orPPiige & ot the
ciroui try chijg, 130,0fc 1 0o ik GALLIL dag) 1524 400 SNl aved, by his printing

apparatus 2009 n accor e present inventi 1650, 3 . Thus,

each commyni Gatd O UNi dongrhth { Sa O SP MG S 9y 1AL LM, LR d e Cafd ri dge 100

is in the proper position 5 in the printillg apparatus 200, the distance

bet ~, " eel |t he i Qat iin-chids 204 e £ heh € U sPOH G iy cui try chip
130 is "0,2 mi, for exanple. Referring to Figure 5, in the rear portion of
the internal space afe thenPrd tit@i dMithagseidy &inedidhere s di sposed a
circuitry substrate 215, ~~'111Cl1 is connected to the prinmary scan

mechani sm seadndarpp Igciarg mechanian dmk jeste heiatg Addansconrhini cati on units
214, etc. The circuitry substrate 215 has a m croconputer (unshown), which
integral |y contrelessiEamuiisfa theg aues [Wistledsect ilons. tiNextangehe usage
of this ink cartridge 100 in accordance at~ith the present invention, which
i s structildr e fast e i DlF abloran s § i ge MatT et el y described. In the

final stage of inlc cartridge 20 productiqgn, various types of jinformation,
for exanple, data for %ELHAefrﬁ‘?g'?yilnig H%I%)(bsfrjtq}rﬁiedgiéj t@cb%%gl%/sﬁ“ﬁ Hed 9 the

circuitry chip 130 of ch ink .cartridge 100. The ink cartr.idge 100 is
nount ed i nt O"F%len parsisne[meflyrrasion taléagter%lpﬁqf(?]ll Jbt agr}teelnrl ucsael}t,rliqd % he

e DR 2 SO | I S B TR 10 e

also so that the printer main assembly is provided

15 with a plurality of wireless communicating means for
wirelessly communicating one for one with the
plurality of ink cartridges in the cartridge holding
means.

Regarding the various means mentioned in the

20 above description of the present invention, all that
is required of them is to be able to function as
described abhove. Thus, they may be in the form of,
for example, a dedicated hardware capable of
performing predetermined functions, a computer

25 programmed to perform predetermined functions,

predetermined functions realized in a computer with

the use of programs, or the combinations thereof, etc.



-25 portion is higher than the front portion, as in the case of the
printing apparatus 1 in accordance with the prior arts. Then, the ink
cartridge 100 is to be nounted into the carriage 202 di agonal |l y downward
fromb5 the rear side so that the projection 111 of the ink cartridge 100 is
engaged with the projection 204 of the carriage 202, as shov,min Figure 1
( b)), Next, referring to Figure 1(c), the rear portion of the ink
cartridge 100 is to he pushed doa,ln, IO6vile elastically bending the

| ocking | ever 112 of the ink cartridge 100, in contact with the | ocking
clav,~ 205 of the carriage 202, until the | ocking cla~,~ 113 of the | ocking
| ever 112 engages with the | ocking cla~,~ 205 of the carriage 202, as shown
in Figure 1(d). 15 Reflarriihay t o Filgurest m@a)data(xe)thdah they case of this
enbodi ment of the present invention, that is, the printillg apparatus 200,
however) t he idslgAmiidedtt o athiqadn £ e eacFahl X aB i 1§ i dged 190 HOEs not
enter the communication range R of_ the corresponding circuitry 20 chip 130
until the firfdl St&agdd o (e Pridiet YUY Hd o™t HEY die ]déﬁ'efg‘i%b%d 100 into

the carriage .,202; the conmuni cation unit 214 of each .ink. cartridge 100 is

2
in the comuni’cat %o e SFHHE Hor r SEPFotiHY d4edit riPdHiD A3 onl y
during and a1;pta t t&e§1l e SRS, O W?dzzrg&pdﬁopoeﬁ g, compl.pt e mounti ng of
| in n

the ink cart ge 10 o the carriag ot her v, ~ords, only as the

|k cartri d9e kil rtdR la SAMORA I JTHIN Gl 0 e Faldi agRe@D2) 1t
beconmes possible for the printer main assenbly 201to wrel essly conmuni cate
wi th the ink igant Md06e QQn undiasst tihe dihko @i deesHQf, i s properly
nounted into 5 the carriage 202, the printer main assenbly 201 cannot
communi cate ~~~ith thahede card rdtdga 0jeRef errdangites ) fargure 7, as an end
user, for exanple, nmounts the four ink cartridges 100 into the printing
appar at us 20@dvemmiegtesd afo tdechgste sgonputrere il runsihiowrbe c ared ntaurens on t he
printing apparatus 200) the four communication units 214 of the pril 7ting
appar at us020@ pregiand: seguermdng Ide radd.an 9t dibes sfq/l kwimei cating ~. ~ith the
four inlc cartridges 100, one for one (Steps S1 - S4). 15 If a given
communi cat i of SFHT PAIATdOds thst Ared&ve d £y didirast { ftfept$5), the printing
apparatus 200 determ.nes that there is no ink catr,tri dge intdt he | ocati on

cor r espondi nd t%0° % el@V\?éﬁl@dh‘rH:rﬁ At i h GHIHAYS O A YendY signal s to the
host conputer, . infQrmn. i1 the ink cartridge nount error (Step S8).
As the given (:Cocor;h (r?ﬁn al{}%oﬁiorl?ﬁ%ltn 14 receives radio waves froman ink
cartridge 100 (Step S5), it is confirmed, based on the data carried by the
received radi o ~~~aves, ~,~hether or nol, the ink cartr3_dge 100 on 25 the
speci fi c 1koc@ERIMF ofeddre raaioN age 1202 prevmespondi ng to the given

communi cation unit 214, is proper in various aspects and properties, for
exanpl e, Figure 1 is a schematic verilical sectional

view of the first embodiment of a cartridge mounting
apparatus in accordance with the present invention,
showing the steps followed when an ink container in
20 the form of a cartridge is mounted into the main
assembly of a printer.
Figure 2 is an external perspective view of
an ink cartridge.
Figure 3 is a vertical sectional view of the
25 ink cartridge, showing the internal structure thereof.
Figure 4 is a block diagram showing the

structure of the circuitry chip.



-27 the color of the ink therein, anmount of the inlc remaining therein,
expiration date, etc. (Step S6). If a single or plurality of inproprieties
are detected in this step, error messages corresponding to the 5
inproprieties are sent to the host computer (Step S8). On the other hand)
if the printing apparatus 200 determ nes that the four ink cartridges 100
all have been properly nounted, it sends a ready signal indicating the
conpl etion of the preparatory process i0lto the 1105t conputer (Step S10).
Recogni zing this signal, the host conmputer sends printing data to the
printing apparatus 200, and the printing apparatus 200 begins to carry out
a printing operation. Incidentally, each time a printing operation is 15
conpl eted, the printidg @pgaratits 200 ke el atee ti ahoufty otf the inlc 104
consuned for the operation, and updates the information regarding the
remai ni ng amdUnt? FHE [ GRCAF USy (Y I e ritige o S Y ©ase of this
enbodi nent of, .t he esent 20 invention, that is, the printing apparatus
200, the conﬁﬂﬁ?gafq01l LITIIt 214 of each inlc cartridge 100 does not
enter the conmunicati gp f t r i i itry chip 130
qgfgﬁ{"}fr]]ag%p'ﬁsoa & .Jlea%P]Elﬂtd%ﬁd‘%fC it

until the final stage roper nounting o e inlc cartridge 100 into

25 the capi AW 20e ,asasd%sqairbcerq@gp%ldimg)tnr&rﬁi aprdpin d Ne

comuni cation til 214 of the printer main asse y 1s in the

communi cati on, angde §f dhenk -O?E&tqqrcr%%p‘ondi ng circuitry chip 130 only
during and after the final stage of the proper and conpl ete nounting of the
ink cartridge 100 intritierecar risage f2QRvchkner eflaneng, tiet her or not the
ink cartridge 100 has 5 been properly nounted can be confirmed through the
Wi rel ess commiumi tciatli iore thietn-, pyeere gshe fCi trhoui g riyn whigp a8t remtdhscomruni cati 011
LITITt 214. In addition, since the circuitry chip 130 and comruni catl 011
LITIIt 214 wirel essly t@immifcdtse a~ galemaiy e atdr totdedr sagittitpiidle use of
radio ~~~aves, it is assured that even if the surface of the ink cartridge

t
100 and/ df catirgvagy 20% ildicGtrdfifged i tits G4 idfiydd by, 2tk i nk 104,
it is al~, ~ay satisfacltoril ctgnfitrrre whet her or qgt the ink cartridge
100 is in thed Bropdtd” 1&&3;}%[1 L TPP G REEAGT dde 262 PEMYHE , the
carriage 202 of t ingi rat 00 is bl.ed to hold four inlc
cartridges 1(?(5’,paarlr%'§£ulosrs’ erruorr\}?l&gﬁ%\%l t”}?qﬁlotﬁrngi:oorrfrnejtg}%canﬁ(or?oun%atlsnezrm di sposed

so that theyoi\{ﬁi(; I e Iﬁ/gitrpiargsterﬂﬁjlgprgquhceatp@%gtiig% r.8n96s (RLf the four ink

cartridges 100, one for one, only when the four 1n s cartridges 100 are in
the proper | agahjians e the Ard a8k e20 2 ritey afir Gowiatier, oremot each of

the four ink cartridges 100 is in the proper location in the carriage 202
can be 15 ink container into the main assembly of the printing
apparatus.
Figure 9 is a schematic vertical sectional of
the combination of an ink container in accordance with
the prior art, and a printing apparatus in accordance

20 with the prior art, showing the steps followed during

the mounting of the former inlo the latter.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Embodiment 1]
25 First, referring to Figures 1 - 7, the first
embodiment of the present invention will be described.

Hereafter, the preferred embodiments of the present



25 CAOlflrmed, independently fromthe other ink cartridges |oo. Further,
the radius of the conmunication -29 range R of the v, ~irel ess

comuni cation circuit 136 of this ink cartridge 100 in accordance with the
present inventionis limted to "0.3 mmi by not connecting it to a radio
antenna. In other words, the communication 5 range Ris |limted to a
desired value v~ith the use of the sinple structural arrangenent. As
descri bed above) each ink cartridge 100-i&-limted in the conmunication
range R Therefore, even if four ink cartridges 100 are di sposed on a
single 10 carriage 202, there is no interference anong the comuni cati ons
betv, ~een the four ink cartridges 100 and the correspondi ng comuni cati on
units 214, MoYEgErlon MGl by dec tHe dbold) desice THEer wi ¢ etless

conmuni cation_he used to _cqnfi rm whet her or 15 not a given inl~ cartridge
100 is in thélpirdgperotodttibr oiPihe artiagd o2 r bitdsh so i thehn be used
far the various data communi cation bet ween e printer main assenbly 201
and the gi verﬁhktalbearltcrﬁlbtg‘e syoio N R e f%’eral?/é):]]d)sf?tt reacbtojxfgl%e%crﬁgeed

structural 20, gr rc?e[}ﬂﬁxnf for the, cd)ég)'gag%p{heof].fﬁ heC(i) ntkaic&rﬁt rd dagse 100 and
apparatus main assenbly 1 offers a urality o unctions in spite of
I _ts sinpli Cifys PINEN: %élgrkéih,ﬁr &sent fdventd o s deserd ied, above
W th referenceeto t he elr%o i ments ﬁg? 25 the present 1 nventi017 111 the form

of the conbi nagfd afe fr @it iaK LT tHdHa @thand o jweteprigd er, the
application of the present. inventi Ol 1.S 110t 1 invited to -30 -I.he

above descri heskemmadigenis. tia attharamoridige thelpragenthd nvention can be
variously nodified withal the scope of its essence. That is, the present

i nvention carphelwppldred Usagar icus. appartdieisgmandtivdesenpl oy a 5 single or
plurality of cartridges, and in the main assenbly of which each cartridge
must be properdgomiaunteed: i tHortlexanpd s9n it Heryselsient. i nvention is applicabl e
to: an el ectrophotographic printer, in the main assenbly of which a single
or plurallity of toner '%fecrat‘rltrfﬁ dged e afountidd % Wilbeo adingntahi ch a

single or plurality of vjdeo cassettes e nounted; a canera in which a
single or pl lﬂfglal t‘%lfrotf“pdrﬁ‘ft ogtapt c?(fciqr?ﬁad%ret r‘\']dgbsthaﬁ Shfoifdtled, a flexible
disc drive in whig si nal e .or, pl.ural. of flexihle di 15 cartridges
are nount ed,; ‘ant "tﬁe"% illge%nAclél(%(r cﬁdnrgtrltlodt%/en’otahnedr lasspreec OVoaf%cltyhi s enbodi nent,

the ink cartiidlag 00 1 RIRYifieh WAdhNG TAAST (TRIOIY i T n whi ch the
predeterm ned information is stored I n the updatable fashion, making
apparatus 200 as an example of an apparatus which
15 employs a cartridge system.

Referring to Figures 1 and 2, the main
assembly 101 of this ink cartridge 100 is in the form
of a flat box, and is molded of a resinous substance.
Referring to Figure 3, the internal space of the main

20 assembly 101 comprises an ink storage chamber 102, and
a negative pressure generation chamber 103, which are
separated by a partition. The ink storage chamber 102
is in connection with the negative pressure generation
chamber 103, at their bottom ends, and contains ink

25 104 in the liquid form.

The negative pressure generation chamber 103

has an ink outlet 106 and an air vent 107. The ink



20 it possible for the printer main assenbly 201 or the lilce to read the
predeterm ned information fromthe flash nmenory 135 of the ink cartridge
100) and also to wite information |llto the flash nmenory 135. However, it
is possible to provide the ink cartridge 100 with a 25 ROM (Read Only
Menory), as an information storage nedium holding the predeterm ned
information, so that the printer main assenbly 201 and a w rel ess -31
conmmruni cat i ng apparatus 209 can read thelpredetermned information fromthe
ROM of the ink cartridge 100. Further, this enbodi mrent denonstrates such a
structural arrangenment that the inlc cartridge 100 is 5 provided with a
flash menory as an information storage nedium Ho~, ~ever, an EEPROM

(El ectrical | yoet bstbl @3 Proge ibdalbé @ ROM e ab RAM T RandbheAce&sshdknor y)
connected to a battery, a FeRAM (Ferro-electric RAhg, a ROM or the |ike,
may be enpl oye@gat het el FU S QTP F2 hEPN nehdrRer ak08 hewhaforfathon st orage
medium of the |Ilk cartridge etc. Further)_ this enbodi nent denonstrates
such a struct@talvertah@enkht it nkethePivtt! cabt Fregec4@biYe provided with
t he poi.~er generating nmeans, conprising 1 he induction coil 138 and

bov b1 sour ceo TRt T AT Shiriel BRAPTEr pbiibr 1 KTGERG at B by

el ectromagnetjc |, .11 dL | On, L0t i 0 ide the ink
cartridgeqﬁoonﬁﬁ?ﬁl%gb%f%%éyreE%%?%géFlé%iéﬁ% %%iggﬁtighgg?zégsuch a 20

structural ar\{;ﬁpgegg}%g%é@@tm@nﬁbépel B Okh%q ”ﬁ?@e{%lg”oﬁ{‘?ejc ks i P £1 206 of

the main asse the printing apparatus 0 cones 1 nto contact

v, ~ith, and ig; piessesr a8l Mshhet NEOPOr ot MRIDELsd09ri uibe ink outlet 106
of the ink cartridge 100, it becomes 25 possible for the ink 1.04 to be

supplied fronadheridke ciditigdgeenl®0yt D01 hetlps i Nhlerimetine assienbl y 20i .
However, a structural arrangenent other than this one -32 may be

enpl oyed. Furgtherdgd helsaneindrodi tient s pswowp diesd viaw | Ous gohict et enanlimer | ca

val ues. Ho~t~ever, the nunerical values given in this enbodi mrent nay be
variousl yils nosisémielly For exeonptle, tlad t hotlugh t het chitruaf tar i eningnge 1t of
the circuitry chip 130 in this enbodinent is "0.3 nmmi', this val ue may be
changed to t hENoptgRubh & 1282 ¥ bre dRE @ T 1 e Ve Rhkt frerCltambt e i nk
cartridge 100 is in the proper Iocaéjon in the Qri ter majn, 10 assenbly
200. [enbodi ment 2] Referring to Figures 1 - 3, the cartridge

main assembly 101 has a projection 111, which is an
integral part of the cartridge main assembly 101 and
15 protrudes from the bottom fronl edge of the cartridge
main assembly 101. The cartridge main assembly 101
also has a cartridge locking lever 112, which also is
an integral part of the cartridge main assembly 101
and protrudes diagonally (up and backward) from the
20 rear bottom edge of the cartridge main assembly 101.
The cartridge locking lever 112 is elastically movable
in the frontward or backward of the cartridge main
assembly 101, and has a cartridge locking claw 113,
which is on a predetermined portion of the rear
25 surface of the cartridge locking lever 112.
This embodiment of an ink cartridge 100 in

accordance with the present invention has a circuitry



i ~Text, referring to Figure 8L the second enbodi ment of the present
l11Velltl.oll ~t~ill be described. The conponents, nenbers, parts thereof,
etc., of this 15 enbodi ment, v~hich are the sane as those of the first
enbodi ment, are given the sanme names and signs as those for the first
enbodi nent) and their details will be not be described. The main assenbly
~t1117S110~V11l) of this 20 enbodi nent of a printing apparatus in accordance
with the present 111Velltion, that is, @@+inting apparatus 300, is
provided with a sharply pointed holl o~e needl elike nenber 30~, as an inlc
recei ving nmeans. The needl e-l1i ke memher 302 has an opening 302, ~,rhich is
25 |l ocated a predeterm ne distance fromthe tip of the nenber 302 ) and

t, ~hi ch | eadstitie thil holn obhe {QrsHol e afe thie Herall e-wh k& nehber 302.
-33 There is not a porous nmenber in the internal space nmain structure 303
of an inlc camMadidrd 302, the rear Rt ] ebhev hht 1am Mahbof The he | ef t
portion of the bottomwal] of the cartridge in structure 303, 5 an ink
outl et 304 aLHRtGHESIHN AFIGPHRanL s T8 ay B Wer bt cal |y
sealed v.~ith.a soft sealing .nenmb 05. In.the right portion of the bottom
wall Cof ‘the ndis StriREe TSN har i T R B 3 i o s
enbedded Cif cui chip i.h the print i S ly, there
~s di sposgd all"é@nr;r"{?nﬁ 10(%'}1 isbélg,ﬁ%%%aj?%’n e{]ﬁblhr(? lg%%g]s(l% eﬂg#lnﬁaﬂteis(ﬁggdl e-1ike

menber 301 . Ref&nfiNg 36 Fi W eh 8 &)1 rd e COMMN AL Ol Wk dn 21 Pf this
printing apparatus 300 15 is disposed so that only when the Opelllllg 32

of the needl e i ker JendEr01303t O it endri Nt end®d HAsSeddyrds in the
Il1lternal space of the cartridge nain assenbly 303 of the ink cartridge

302, the conminiqstt aBund 2lgakridt e widddm ddree cotimminesdnion range R
of the 20 circuitry chip 130. Referring to Figures 8(a) - 8(d)) as the illk
cartridge 302 structurldd: al adsoranyed’ abbves isramuint eth iutda tdtel amai n
assenbly of the printing apparatus 300 structured as described above) the
needl e- | ilRe niaAdEroRs GO Gant pidgred dantd tira e i Ny pewleror805 of the ink
cartridge 302. By the tinme the ink cartridge 302 is disposed in the proper
posi tion 111 ¢HEhoat) i@ i thafadddiisy Bee ) thd@shehi nid%f the 302
of the needl elike nenber 30l reaches the predetern ned positi in the
Car £ 1 dge. PGSOy IO T ) A Sl BT ReE S (B suppt i ed
fromthe ink cart.r]j. to.the printer main assenbly, As described
above, the corn%"ruan]il{cla oaﬁlpoﬁlﬁltt (gflzllh[lg‘f t L{Es' printing apparatus 3U0 v, ~ill he

witl1i1l the comuni caid Q0. age R wfgdhe £ ity fid 3fe the inlc
cartridge 302 only v~hen the ink cartridge 302 is 10 in the proper position
in the prisnt ei smiin. asseMidy.induction coil 138 as a part of the
power generating means is connected. This induction
coil 138 constitutes, for example, the bottom layer of
the circuitry chip 130. The combination of the
induction coil 138 and power source circuit 137
20 generates electric power, based on electromagnetic
induction. The generated electric power is supplied
from the power source circuit 137 to the wireless
communication circuit 136, which uses the electric
power to transmits the predetermined type of
25 information in the flash memory 135, in the form of

radio waves, and also to receive radio waves, extract

predetermined type of information carried by the



Therefore, v,~hether or not the inlc cartridge 302 has been properly
nmounted in the printer main assenbly can be confirnmed based on the
initiation (or presence) of the radi o conmunication bet~.~een the
circub_try chip 130 15 and conmuni cation unit 214. More specifically, only
after the opening 302 of the needle-like nenber 301 of the printer main
assenbly has noved a sufficient distance into the internal space of the
mai n structure 303 of the ink 20 cartri-dge 302, the comunication unit 214
of this printing apparatus 300 will be within the communi cation range R of
the circuitry chip 130 of the IIlk cartridge 302. Therefore, an end user is
pronpted to iceep on pushing down the ink cartridge 302 until 25 the ink
cartridge 302 aqscel b poiaiesat AG-Htora Hdq nk frgang sl areldirabiie suppl i ed
to the printer. main assenbly. Thus, even if there are small errors in the
-35 shapes ofSkafd! Framtrer n assenbly and/or ink cartridge 302, or a

smal | amount of play tween .the printer in assenbly and ink cartridge
302, it is assured thgﬁ”fhéQKﬂQ?%ﬁﬂﬁ$¥a&REL~A VR stactYtily 5 suppli ed

to the printer nai ssenbl y. _Accordi tQ the present inventign, unless an
ink cartridgdi% lpd:eocgewrﬁetg]b n%nun HEIE Rﬁlél S?rlé)lwr{le)asfgoernbeihyte&)fdlan %)rtl%n er, radio

communi cagi on. dyi e ASAPIiAIET 1Y 1eR. 18 JAdI Qi AN {0 TRanS Of

the inlc 10 cartridge an adi o conmuni cating means of the printer main
assenbly. Thergfqrie, ide.i s Messd i@ ! arsatd G 1Qd ¢ Yo Qfdddnr~~het her or
not the ink cartridge is in the proper position |Il the printer main

assenmbly. 15 ¢pdiiles tdre ivespliddld hassieen Wdesiar ieead M tdbnl ef erence to the
structures disclosed herein, it is not confined to the details set forth,

and this apphiicatliédd th s dmittenideyl Memncovarte swate indilfd )catfi ans: or changes
as may conme within the purposes of the 20 inprovenents or the scope of the
foll owi ng cl aiins:lezs con@di fed HAD IcigcQliA 113ED S 19l tel rtecdr@Ihg |iquid
contai ner for containing liquid for recording to be supplied to recording
means, saPd rl@r'di i 1Shed Idbdtiguies deiangl 6. It should be

noted here that the communication range R can be
adjusted to an optimal value with the use of an
antenna.
Referring to Figure 6, the printing apparatus
15 200 is a full-color ink jet printer, and employs one
carriage 202, and four ink cartridges 100. The
carriage 202 functions as both a carlridge holding
means and a communicating means holding means. The
four ink cartridges 100 are different in the color of
20 the ink therein (yellow, magenta, cyan, and black),
and are arranged in the left-right direction, on the
carriage 100.
Referring to Figure 1, the carriage 202 is
provided with a recess 203, which has a projection 204
25 and a locking claw 205. The projection 204 protrudes
rearward from the bottom portion of the front surface

of the recess 203. The locking claw 205 is for



5 detachably nountable to a nmounting portion of a recording device, said
recording liquid container conprising: an information nenory nmedi um storing
predeterm ned information; and 10 wirel ess sendi ng neans which is capable
of sending the predeterm ned information stored in said information nenory
mediumwi thin a predetermined limted range. 15 2. A container according to
Claiml, wherein said nounting portion is capable of nounting a plurality
of such recording liquid containers nowizd adjacent to each other, and
wherein the predetermned |imted range is such that wirel ess sendi ng neans
is 20 incapable of sending tle predetermned informatloll to the adjacent
one. 3. A container according to Claim1, wherein said nounting portion is
provi ded wit Hodddeig/iang imdans P& ifrgrr 4ivl | thel esginer goe i ingy + lead
predetermned information fromsaid wreless sendi ng neans when said
recordi ng | i cuicd acdrit dli rartyar & ubsart i mtade teoplnede | 3p ifduritiedthe - 37 to the
nmounting portion. 4. A container according to Claim1, wherein said

recordi ng deviedd istElifes & ddts i E-erS5 sdppily ity meshediorosuppl yi ng

cont ai ner " hagtdi-edtih pot byt TGarGruth 1 Hhodte 6 Uik ot ectric
poc,er by said shestramaneti £ dnduRt . and suRRlY g thgglast ri e pov-er
whereas with the locking claw 205, the locking claw
113 of the ink cartridge 100 engages.
The carriage 202 is also provided with an ink

inlet 206 as an ink receiving means, which is attached

10 to the rear portion of the bottom wall of the recess
203, and to which the ink inlet 106 of the ink
cartridge 100 is removably connectible. More
specifically, in the case of this printing apparatus
200, a porous member, that is, a piece of porous

15 substance (unshown), is also disposed in the ink inlet
206. Thus, as the ink cartridge 100 is properly
mounted into the recess 203 of the carriage 202, the
porous member 109 in the ink outlet 106 of the ink
cartridge 100 comes into contact with, and is

20 compressed by, the porous member in Lhe ink inlet 206
ol the carriage 202, creating a state in which the ink
104 can be supplied to the printer main assembly 201
from the ink cartridge 100.

Referring to Figure 5, to the bottom surface
25 of the carriage 202, an ink jet head 211 is attached.

This combination of the carriage 202 and ink jet head

211 is supported by a primary scan mechanism (unshown)



5. A container according to Claiml, v~herein said information nmenory

medi um renev. ~ably stores the predeterm ned information and has information
15 accommodati ng neans, and wherein said <<rireless comuni cating neans
~~~irel essly receives radio crave and converts the radio wave to
information, v,~hich is accommbdated in said information accomobdati ng
nmeans. 20 6. An ink jet recording apparatus having an ink cartridge
nmounting portion for nmounting an ink car2¥d dge for containing ink to be
supplied to an ink jet head, said inlc cartridge is detachably nountable to
said ink jet head, 25 v~herein said inlc cartridge includes an information
menory medi um storing predetermined informatloll, and wreless sending
means ~, ~hi cliS @ car3g icgealfloy 0¥ SEfdIhPa H it dder eamiield Giirffor mat i on
stored in said information nenory nediumw thin a predetermned 7 imted
range; v~her &&8 & d 1RSURt MY §Sorit orlteof! el o i te ddrdicd devi ddd s
provided with v, ~ireless co ni.cati ng neans for v~irelessly receiving the
i nformati on $Ei"¥FPomEHi &le~c~]~anle°1"bscéjg'§°é“rkﬁeﬁg redie 16 daitd Y5 idar tri dge;
and ~~~hereinfsaiq(y~i Lﬁ]ess %ﬁnquj%gﬂkﬂg nmeans is 10 disposed in said
predeternine@ | S Ed T d% A en %Sai"? Nl e cé?tridge is nounted properly

to said ngunti ng port in]n'th7€ 1P oarttli%lf'i%cfortq{en%lntt%rQa i rQ(’pad’cef urther 15

conprising electric pouter supplying nmeans for supplying electric power to

sai d inh cariyi g DiieUA: §lA6! ARANAL G Jndugld e and Riskd Bk
cartridge includes electric pov, ~er generating neans for generating
el ectric powgfeddwdeugh ddae eleeMarampgnelishodd )i RGupliien e W ying the

el ectric power to said wirel ess sendi ng neans.
roller 212, a driving motor 213, etec. A sheet of
priniing paper P is conveyed frontiward so that it
16 opposes the ink jet head 211 from underneath.

Next, referring 1o Figure 6, four
communication units 214, as both a power supplying
means and a wireless communicaling means, are attlached
to the rear portion of the bottom surface of the

15 carriage 202, in alignment, one for one, with the four
locations of the carriage 202, to which the four ink
cartridges 100 different in the color of the ink
therein are mounted.

Although not shown, not only does each of the

20 four communication units 214 electromagnetically
induce electric current in the corresponding induction
coil 138 of the ink cartridge 100, but also it
wirelessly exchanges predetermined types of
information with the corresponding wireless

25 communicalion circuit 136 of the ink cartridge 100.

However, the radius of the communication

range R of lhe circuitry chip 130 of the ink cartridge



8. An apparatus according to Claim?7, further conprising electric po~, ~er
control neans for permtting 25 supply of the electric pourer to said

el ectric po~,rer supplying neans at predetermned timng, and error

di scrimnating neans for discrimnating nounting error -39 upon failure
of wireless reception of t information by said ~, ~irel ess conmuni cating
nmeans when the electric power is supplied thereto. 5 9. An apparatus
according to Claim6) wherein said wirel®ass comunicating neans is
positioned outside the predetermned |limted range before said ink
cartridge is nounted to said nmounting portion) and is positioned inside the
predetermned limted range 10 after said ink cartridge is nounted to said
mount i ng por tliGh.emol oy dppallsitcise miotortd mprarayus M@ Mrherein said
mounting portion is capable of nmounting a 15 pluraljity of such ink
cartridges, @FFAHERCArel it M1 S P urdh Vet oIn siieh' Wi ¢ eme'ss

conmuni cat i ngF nmeans ich are capabl e of, connunj cadt_l on with respective ink
cartridges ~§u§§ e%y:ywyommun1C'tlon unit 214 is disposed so thal

.AlFy. Al Fy. A[wF . AItR. ASiF . AéSI . 'Ail , Al I—{F 'i'Al‘ls'ﬁieA! 3r‘ A5\gﬂe. AS . A53. AH . A5
 AFy. A53. A5 “AGH, AR A ﬁf@ef /S&Fy’iﬂ@% proper position
F/ZA\?’#/:/L(FWA%Z’\ ! CY%% L%@gﬂcﬁ%a{%% @]F%Saﬁcd;f’ég]lée;ﬁz% calca] RN ‘caj'ta] ca] ca] ca]
ca] ca] ca] ca] 6@} gl Rl cadif alitd) CAlLRAld the corresponding
circuitry chip 130 is "0.2 mm", for example.
Referring to Figure 5, in the rear portion of
the internal space of the prinler main assembly 201,
10 there is disposed a circuitry substrate 215, which is
connected 1o the primary scan mechanism, secondary
scan mechanism, ink jet head 211, communication units
214, etc. The circuitry substrate 215 has a
microcomputer (unshown), which integrally controls
15 each of the above lisled sections.
Next, the usage of this ink cartridge 100 in
accordance with the present invention, which is
structured as described above, will be concretely
described. In the final stage of ink cartridge
20  production, various types of information, for example,
data for identifying ink cartridge type, is stored in
the circuitry chip 130 of each ink cartridge 100. The
ink cartridge 100 is mounted into the printer main
assembly 201 by an end user, in the following manner,
25 as shown in Figures 1 and 8.

First, referring to Figure 1(a), the ink

cartridge 100 is to be held tilted so that the rear
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' D10% / & () - communication range R of the correspondlng 01rcu1try
20 chip 130 until ihe final stage of the proper mounting

of the ink cartridge 100 into the carriage 202; the

communication unit 214 of each ink cartridge 100 is in

the communication range of the corresponding circuitry

chip 130 only during and after the final stage of the

25 proper and complete mounting of the ink cartridge 100

into the carriage 202.

In other words, only as the ink cartridge 100
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% 10% 10%& (i) properly mounted into the carriage 202, il hecomes
possible for the printer main assembly 201to
wirelessly communicate with the ink cartridge 100;
unless the ink cartridge 100 is properly mounted into
5 the carriage 202, the printer main assembly 201 cannot
communicate with the ink cartridge 100.
Referring to Figure 7, as an end user, for
example, mounts the four ink cartridges 100 into the
printing apparatus 200 connected to a host computer
10 (unshown), and turns on the printing apparatus 200,
the four communication units 214 of the printing
apparatus 200 begin sequentially and wirelessly
communicating with the four ink cartridges 100, one
for one (Steps S1 - 54).
15 If a given communication unit 214 does not
receive radio waves (Step S5), the printing apparatus
200 determines that tlhere is no ink cartridge in the
location corresponding to the given communication unit
214, and sends signals to the host computer, informing
20 it of the ink cartridge mount error (Step S8).
As the given communication unit 214 receives
radio waves from an ink cartridge 100 (Step S5), it is
confirmed, based on the data carried by the received
radio waves, whether or nol the ink cartridge 100 on
25 the specific location of ihe carriage 202,

corresponding to the given communication unit 214, is

proper in various aspects and properties, for example,
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the color of the ink therein, amount of the ink
remaining therein, expiration date, etc. (Step S6).
If a single or plurality of improprieties are detected
in this step, error messages corresponding to the
5 improprieties are sent to the host computer (Step S8).
On the other hand, if the printing apparatus
200 determines that the four ink cartridges 100 all
have been properly mounted, it sends a ready signal
indicating the completion of the preparatory process
10 to the host computer (Step S10). Recognizing this
signal, the host computer sends printing data to the
printing apparatus 200, and the printing apparatus 200
begins 1o carry out a printing operation.
Incidentally, each time a printing operation is
15 completed, the printing apparatus 200 calculates the
amount of the ink 104 consumed for the operation, and
updates Lhe information regarding the remaining amount
the ink 104 in the ink cartridge 100.
In the case of this embodiment of the present
20 invention, that is, the printing apparatus 200, the
communication unit 214 of each ink cartridge 100 does
not enter the communication range R of the
corresponding circuitry chip 130 until the final stage
of the proper mounting of the ink cariridge 100 into
25 the carriage 202, as described above. 1In other words,

the communication unit 214 of the printer main

assembly is in the communication range of the
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0) the final stage of the proper and complete mounting of
the ink cartridge 100 into i1he carriage 202.
Therefore, whether or not the ink cartridge 100 has
5 been properly mounted can be confirmed through the
wireless communication between the circuitry chip 130
and communication unit 214.
In addition, since the circuitry chip 130 and
communication unit 214 wirelessly communicate with
10 each other, with the use of radio waves, it is assured
that even if the surface of the ink cartridge 100
and/or carriage 202 is contaminated with, or damaged
by, Lhe ink 104, it is always satisfactorily confirmed
whether or not the ink cartridge 100 is in the proper
15 posilion in the carriage 202.
Further, the carriage 202 of the printing
apparatus 200 is enabled to hold four ink cartridges
100, and 1is provided wiih four communication units 214
disposed so that they will be within the communicatlion
20 ranges R of the four ink cartridges 100, one for one,
only when the four ink cartridges 100 are in Lhe
proper locations in the carriage 202. Therefore,
whether or not each of the four ink cartridges 100 is
in the proper location in the carriage 202 can be
25 confirmed, independently from the other ink cartridges

100.

Further, the radius of the communication
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range R of the wireless communication circuil 136 of
this ink cartridge 100 in accordance with the present
invention is limited to "0.3 mm” by not connecting it
to a radio antenna. In other words, the communication
range R is limited to a desired value with the use of
the simple structural arrangement.

As described above, each ink cartridge 100 is
limited in the communication range R. Therefore, even
if four ink cartridges 100 are disposed on a single
carriage 202, there is no interference among the
communications between the four ink cartridges 100 and
the corresponding communication units 214.

Moreover, not only can the above described
wireless communication be used to confirm whether or
not a given ink cartridge 100 is in the proper
location of the carriage 202, but also it can be used
for the various data communication between the printer
main assembly 201 and the given ink cartridge 100. In
other words, the above described structural
arrangement for the combination of the ink cartridge
100 and apparatus main assembly 201 offers a plurality
of functions in spite of iis simplicity.

Even though the present invention was
described above with reference to the embodiments of
the present invention in the fTorm of the combination
of an ink cartridge and an ink jet printer, the

application of the present invention is not limited Lo

10PP
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can be applied to various apparatuses, which employ a
5 single or plurality of cartridges, and in the main
assembly of which each cartiridge must be properly
mounted. For example, the present invention is
applicable to: an electrophotographic printer, in the
main assembly of which a single or plurality of toner
i) cartridges are mounted; a video deck, in which a
single or plurality of video cassettes are mountied; a
camera in which a single or plurality of photographic
film cartridges are mounted, a flexible disc drive in
which a single or plurality of flexible disc-
15 cartridges are mounted; and the like.
According to another aspect of this
embodiment, the ink cartridge 100 is provided with the
flash memory 135, in which the predetermined
information is stored in the updatable fashion, making
20 it possible for the printer main assembly 201 or the
like to read the predetermined information from the
flash memory 135 of the ink cartridge 100, and also to
write information into the flash memory 135. However,

it is possible to provide 1lhe ink cartridge 100 with a

ROM (Read Only Memory), as an information storage

[ o]
W

medium, holding the predetermined information, so thatl

the printer main assembly 201 and a wireless
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109 communicating apparatus 209 can read the predetermined

information from the ROM of the ink cartridge 100.
Further, this embodiment demonstrates such a

structural arrangement that the ink cartridge 100 is

w

provided with a flash memory as an information storage

medium. However, an EEPROM (Electrically Erasable

Programmable ROM), a RAM (Random Access Memory)

connected to a battery, a FeRAM (Ferro-electric RAM),

a ROM, or the like, may be employed, instead of the

10 flash memory, as the information storage medium of the
ink cartridge etc.

Further, this embodiment demonstrates such a
structural arrangemenlt that the ink cartridge 100 is
provided with the power generating means comprising

15 the induction coil 138 and power source circuit 137,
and electric power is generated by electromagnetic
induction. However, it 1is possible to provide the ink
cartridge 100 with a battery.

Further, this embodiment shows such a

20 structural arrangement that as the porous member in
the ink inlet 206 of the main assembly 201 of the
printing apparatus 200 comes into contact with, and is
pressed against, the porous member 109 in the ink
outlet 106 of the ink cartridge 100, it becomes

25 possible for the ink 104 to be supplied from the ink

cartridge 100 to the printer main assembly 201.

However, a structural arrangement other than this one
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may be employed.

Further, this embodimeni provides various
concrete numerical values. However, the numerical
values given in this embodiment may be variously

5 modified. For example, although the communication
range R of the circuitry chip 130 in this embodiment
is "0.3 mm", this value may be changed to Lhe optimum
value for determining whether or not the ink cartridge
100 is in the proper location in the printer main

10 assembly 200,
[Embodiment 2]

Next, referring to Figure 8, the second
embodiment of the present inveniion will be described.
The components, members, parts thereof, etc., of this

15 embodiment, which are the same as those of the first
embodiment, are given the same names and signs as
those for the first embodiment, and their details will
be not be described.

The main assembly (unshown) of this

20 embodiment of a printing apparatus in accordance with
the present invention, that is, a printing apparatlus
300, 1is provided with a sharply pointed hollow needle-
like member 301, as an ink receiving means. The
needle-1like member 302 has an opening 302, which is

25 Jlocated a predetermine distance from the tip of the
member 302, and which leads to the hollow (unshown) of

the needle-1ike member 302.



10z~z~ 10z~z~! 910% ~z~& ()-J{{||}}~z[9P1 1! D1 &0 10% ()-S&g 10%g& () - @ N&g
109 ()- @ 109%g2& ()- 'l 109M& ()- '\ 109& ()- ~-'()*/uSl 1!8 ,

1090A080& ()-! , 109%?& ()- Y1094& ()- 10gg 10gg 10gg! 910%gg& () - &0

109%g& () - SAT-z[9uSl 1!8! @0 109%& ()-4 ' 109 D& ()-@6' 109%& ()-@® 109%F& ()-
D9 10% ()- !'D9 10%gg& ()- -}~\: 118118 10%F& ()-F !- 10YBRBR& ()-F
Y10%2& ()- 10T 10T 10T; 1094& ()-!1LO 10%\& ()-4 zfm[<~\: 118!1&

109%2VvE& ()- @ X& 109& ()- @0%& ()--!; 109343 - - FL0% & ()-s! DF109%& () -ss{rP:

There 1s not a porous member in the internal
space main structure 303 of an ink cartridge 302; it
is simply filled with ink 104. To the left portion of
the bottom wall of the cartridge main structure 303,

5 an ink outlet 304 as an ink supplying means is
attached, and is hermetically sealed with a soft
sealing member 305.

In the right portion of the bottom wall of
the main structure 303 of the ink cartridge 302, there

10 is embedded a circuitry chip 130, whereas in the
printer main assembly, there is disposed a
communication unit 214 on the right side of the
needle-1like member 301. Referring to Figure 8(e), the
communication unit 214 of this printing apparatus 300

15 is disposed so that only when the opening 302 of the
needle-like member 301 of the printer main assembly is
in the internal space of the cartridge main assembly
303 of the ink cartridge 302, the communication unit
214 will be within the communication range R of the

20 circuitry chip 130.

Referring to Figures 8(a) - 8(d), as the ink
cartridge 302 structured as described ahbove is mounted
into the main assembly of the printing apparatus 300
structured as described above, the needle-like member

25 301 is pushed into the sealing member 305 of the ink
cartridge 302. By the time the ink cartridge 302 is

disposed in the proper position in the cartridge main
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assembly 303, the opening of the 302 of the needle-

like member 301 reaches the predetermined position in

the cartridge main assemhly 303, making it ready for

the ink 104 to be supplied from the ink cartridge 302
5 to the printer main assembly.

As described above, the communication unit
214 of this printing apparatus 300 will be within the
communication range R of the circuitry chip 130 of the
ink cartridge 302 only when the ink cartridge 302 is

10 in the proper position in the printer main assembly.
Therefore, whether or not the ink cartridge 302 has
been properly mounted in the printer main assembly can
be confirmed based on the initiation (or presence) of
the radio communication between the circuitry chip 130

15 and communication unit 214.

More specifically, only after the opening 302
of the needle-1like member 301 of the printer main
assembly has moved a sufficient distance into the
internal space of the main siructure 303 of the ink

20 cartridge 302, the communication unit 214 of this
printing apparatus 300 will be within tihe
communication range R of the circuitry chip 130 of the
ink cartridge 302. Therefore, an end user is prompted
to keep on pushing down the ink cartridge 302 until

25 the ink cartridge 302 reaches the point at which the
ink 104 is reliably supplied to the printer main

assembly. Thus, even if there are small errors in the
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shapes of the printer main assembly and/or ink
cartridge 302, or a small amount of play between the
printer main assembly and ink cartridge 302, it is
assured lhat the ink 104 is always satisfactorily

5 supplied to the printer main assembly.

According to the present invention, unless an
ink cariridge is properly mounted in the main assembly
of a printer, radio communication is not established
between the radio transmitting means of the ink

10 cartridge and the radio communicating means of the
printer main assembly. Therefore, it is possible to
satisfactorily confirm whether or not the ink
cartridge is in the proper position in the printier
main assembly.

15 While the invention has heen described with
reference to the structures disclosed herein, it is
not confined to the details set forth, and this
application is intended to cover such modifications or
changes as may come within the purposes of the

20 improvements or the scope of the following claims.

25
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WHAT TS CLAIMED IS:

1. A recording liquid container for containing
liquid for recording to be supplied to recording
means, said recording liquid container being

5 detachably mountable to a mounting portion of a
recording device, said recording liquid container
comprising:

an information memory medium storing
predetermined information; and

10 wireless sending means which is capable of
sending the predetermined information stored in said
information memory medium within a predetermined

limited range.

15 2. A container according to Claim 1, wherein
said mounting portion is capable of mounting a
plurality of such recording liquid containers mounted
adjacent to each other, and wherein the predetermined
limited range is such that wireless sending means is

20 incapable of sending the predetermined information to

the adjacent one.

3. A container according to Claim 1, wherein
said mounting portion is provided with receiving means
25 for wirelessly receiving the predetermined information
from said wireless sending means when said recording

liquid container is substantially compleiely mounted
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to the mounting portion.

4. A container according to Claim 1, wherein
said recording device includes electric power
supplying means for supplying electric power through
electromagnetic induction, and said recording liquid
container has electric power generating means for
generating electric power by said electromagnetic
induction and supplying ihe electric power to said

wireless sending means.

5. A container according to Claim 1, wherein
said information memory medium renewably stores the
predetermined information and has information

accommodating means, and wherein said wireless

communicating means wirelessly recelives radio wave and

converts the radio wave to information, which is

accommodated in said information accommodating means.

6. An Ink Jet recording apparatus having an ink
cartridge mounting portion for mounting an ink
cartridge for containing ink to be supplied to an ink
jet head, said ink cartridge is detachably mountable
to said ink jet head,

wherein said ink cartridge includes an
information memory medium storing predetermined

information, and wireless sending means which is

10 10
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capable of sending the predetermined information

stored in said information memory medium within a
predetermined limited range;

wherein said mounting portion of said
recording device is provided wilh wireless
communicating means for wirelessly receiving the
information sent from said wireless sending means of
said ink cartridge; and

wherein said wireless communicating means is
disposed in said predetermined limited range when said
ink cartridge is mounted properly to said mounting

portion.

7. An apparatus according to Claim 6, further
comprising electric power supplying means for
supplying electric power to said ink cartridge through
electromagnetic induction, and said ink cartridge
includes electric power generating means for
generating electric power through the electromagnetic
induction and supplying the electric power to said

wireless sending means.

8. An apparatus according to Claim 7, further
comprising electric power control means for permitiing
supply of the electric power to said electric power
supplying means at predetermined timing, and error

discriminating means for discriminating mounting error

10%& ()-! @
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upon failure of wireleSs recepfion of t information by
said wireless communicating means when the electric

power is supplied thereto.

5 9. An apparatus according to Claim 6, wherein
said wireless communicating means is positioned
outside the predetermined limited range before said
ink cartridge is mounted to said mounting portion, and
is positioned inside the predetermined limited range

10 after said ink cartridge is mounted to said mounting

portion.

10. An apparatus according to Claim 6, wherein
said mounting portion is capable of mounting a
15 plurality of such ink cartridges, and there are
provided a plurality of such wireless communicating
means which are capable of communication with

respective ink cartridges.
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