;e3e,)\ 6T,. wn~s'rew | ~V~~~~~~~ |. MK .3ET RECORDI NG APPARATUS, AND
CARTRI DGE COLLECTI NG APPARATUS 5 FI ELD OF THE | NVENTI ON AND REL@WW
present invention relates to a recording liquid container for s N "H mﬂ
recording liquid to be supplied to a recording head, an ink jet recordi
apparatus in which a recording container in the form 10 of a cartrla‘(f]é or
the like is removably mountable) and a cartridge collecting apgaratus for
collecting a recording |iquid contai ner-1tfhere have been availjgle vari ous

r

apparatuses, a part of which is in the formof a 15 cartridge WMW{WM
nmountable in the main assenbly of the apparatus. For erarrp: e, o lm
printers conprise the main_assenbly, and a single or plurality of ¥ 2%
cartri dges renovably nnunt%%pgRPﬁNéhEIQHFH ﬁgggﬁﬁNﬁﬂ’ZO One of SUCP' _
printing apparatuses is di o] 0. Japanese_Lai d-open Patent Application
2000- 037880, according to iﬁ#ciﬁﬁanﬂl%ﬁawrf\aaéngvgr ovided with an f
i nformati on storage ned) i it i t nsfer information from
an ink cartridge to theAﬁg?%ﬂgthggggn%ﬁ§E%¢Pkﬁg %?#%ﬁ?ﬁﬂsapparatus. Thi s
pat ent application also discloses the technology for carrying out the
information transfer in the non-contact manner

5 FIELD OF THE INVENTION AND RELATED ART

The present invention relates to a recording
liquid container for storing the recording liquid to
be supplied to a recording head, an ink jet recording
apparatus in which a recording container in the form

10 of a cartridge or the like is removably mountable, and
a cartridge collecting apparatus for collecting a
recording liquid container.

There have been available various
apparatuses, a part of which is in the form of a

15 cartridge removably mountable in the main assembly of
the apparatus. TFor example, some ink jet printers
comprise the main assembly, and a single or plurality
of ink cartridges removably mountable in the main
assembly.

20 One of such printing apparatuses is disclosed
in Japanese Laid-open Patent Application 2000-037880,
according to which an ink cartridge is provided with
an information storage medium, making it possible to
transfer information from an ink cartridge to the main

256 assembly of the printing apparatus. This patent
application also discloses the technology for carrying

out the information transfer in the non-contact manner



-2 with the use of radi o waves. However, the technol ogy disclosed in the

af orenenti oned patent application is based on the assunption that the
comuni cati on between an ink 5 cartridge and the nain assenbly of a printer
occurs only when an ink cartridge is in the proper position in the main
assenbly, being on standby for a printing operation or being actually used
for a printing operation. Therefore, it is difficult to communicate 10 with
an ink container, with the use of this t&cthnol ogy, prior to the proper
nountl |l g of the ink container in the apparatus nain assenbly, for exanple,
during the shipnment of the ink container. That is, during the shipnment of

the ink container) the ink 15 cartridge is inside the wapping. Therefore)
the communi catidh Wit HEhe0t kLS t¥4Ye nust be carried out from outside

h ing. | h d [ b i ed | r el ly. | d
Lo wi 1ol sy communi CHEVETn tHE FRRMRRERY STl 5o e appi ng.
the communi caj} QldABFopla he bk LALH{LL0R ML Do Ph ehguon to reach

beyond t he wrappi ng. wever, ere a possibiTity at the extension of

the communi cajd Qg eN9P O ANeAOK-AIMGRELL i Wb llederagatorily affect the

circuitry in the printer main assenbly) when the inlc cartridge is in the
printer mai n @sgseiflige dAEr Ehé SmaNPtHelemblyP POSSIPFHinter redaies to a
full-color ink jet printer. That is, a full-color ink jet printer enploys a
plurality of diiky Gatidd i Zlgebnk W £tir bdge di sposethe | psepd© waeht bémer . Thus,
if the conmmuni cation range of 5 each ink cartridge is greater than a
certain val uein ttiee rmdin asvesbly onbe beg ppurstandbyffonka cartmi tges will
interfere with each other. SUMVARY OF THE | NVENTI ON 10 The present
i nventi on wasopeuket ion conshelthéitaorudkly Heseboler de skl iben$r obl ens, and
its primary object is to provide an jnk cariridge capable of properly
communi cat i ngPR#F2EL9R - j sTherefRremi ht akSehbi {1 o1 h g‘?i(fﬂ"é?‘,mﬁ‘é‘?ﬁ on
standby, or actually 15 used, for a printjng operatign,_as well as while it
i s outsidd th‘élﬁbp%f}/a{ ‘Fr%%a’a%%‘érrb‘f)bjfhf 7e g ‘?rpﬁ’e,g%'sri ng its shipnent.
According to of P es ' [ €. 4S oyjded a
recording li qﬁ?cdl%%gfé%%t a?lr\]g(?rf%(r? @gént%ﬁne{nﬁ?gn}g rﬁ%ﬁﬁc}% o?iP rtélgeg)rldl:lﬁg to be
suppl ied to r@&&)&g 2 "ERNBhe S2hSa F £ERE Ghaon | 4 Sibdh CONt B eI DRH 1D,
detachably nmountable to a nounting portion of a recording device, said
recording |i qufi 6@Nt1Ré NEH i FRERE | ST Nghani hiof @614 1 0er Menmiyt neslj um 25
storing predeterm ned information; wreless sendi ng neans capabl e of
wirel ess sendidwnging thereldepeent nefl tind o miat comtaineni dthienf bmlkat i on nenory
mediumwithin a -4

15 cartridge is inside the wrapping. Therefore, the

communication with the ink cartridge must be carried
out from outside the wrapping. In other words, it
must be carried out wirelessly. In order to
wirelessly communicate with the ink container within
20 the wrapping, the communication range of the ink
cartridge must be long enough to reach beyond the
wrapping.
However, there is a possibility that the
extension of the communication range of an ink
95 cartridge will derogatorily affect the circuitry in
the printer main assembly, when the ink cartridge is

in the printer main assembly. There is another



predeterm ned range; a wreless comrmuni cation antenna for wirel essly
sendi ng radi o wave; and conmuni cati on property changi ng neans for changi ng
a communi cation property of the wireless sending. ? 5 According to anot her
aspect of the present invention, there is provided a printer to which an
ink cartridge is detachably nountabl e, said apparatus includes a cartridge
nmounti ng neans for nmounting the ink cartridge, said ink cartridge including
an 10 information nmenory nedi um storing -r-edeterm ned information; wrel ess
sendi ng neans capable of wireless sending of a predeterm ned information in
said information nmenory nediumw thin a predeterm ned range; a wreless
comuni cation antenna for w.relessly 15 sending radi o wave;

andconmmuni cat POFSpPdditdy redansind ondaf# locodivandinkg J& tc emimrtierat i on
property of tgﬁg i rel ess Sﬁgdin ; s%%g appar atus further includes wreless
conmmuni cati ng ndStof fPLdr&8d ofodiifnil€dt PEA nkieh e@Ril@yan@enna, sai d
wireless 20 ¢ ni.cati ng neans_bei ng di sposed wthin a sendabl e range for
in-use state ﬁ?ﬂggﬂg%ynchéP rFaggFlﬁééérdW choager JieResess a@seof t he
present invengfo h .S p ded .a rtridge.coll.ecting apparatus for
col | ecting anEPnEaggrgﬁﬁggé, ?ﬁ%%ddgg iﬁgc%nggpﬂﬁgt&QQngaﬂgﬁ Pécei vi ng an
i nk cartrd dgeehptl udknga?hriBber 18! 0B TRIORKARE HEVSLOL! 0 REedet erm ned
information; wreless sendi ng nmeans -5 capag e of wirel'ess sending of a
pr edet er ni nedthaf enaRbi @EvER $abfl EBEObHBEhQ@tyeﬁ?VXnHEQEQQ}Wh?EE” a
predeterm ned range; a wreless communi cation antenna for wrelessly
sendi ng radi owhdveinandfeosmuinthatheh btpeeperty changi ng neans for
changi ng a comuni cation property of the wirel ess sending; and w rel ess
conmuni cating nmeans for wrel ess comunication with the antenna) said

Wi rel ess conmmuni cati ng nmeans bei ng di sposed within a sendabl e range of the
wirel ess 10 sﬁHﬁMﬁEXmgEnIﬂEelﬁﬁﬁﬂgﬁﬂﬂridge i s di sposable. According to a
further aspect of the g{esent i nvention, there is provided a cartridge

det achabty mount abl e t 6"& Hﬁ?ﬁeﬁgséﬁﬁ?9?1§8iUaéamﬂﬂﬁdgé including a main

bady; an info i on ry jum stori 15.predetermned information; a
wirel ess cpnn%%?%% ?B%Fgﬁfeﬂﬂggéﬁraﬁfyg!§g§f§lgﬁﬁqPﬁ@b?%HF0 fadeit®irel ess
communi cati on, BgRSy T o Uk o €580 CRMYRREaLE ORukSERS: g, anf enng; oand
comuni cati on property ¢ angi ng nmeans tor changing a co nf8REPOA property

of the wirelegs 890§€Fg-nQemMﬁﬁbc§H§ﬁgC@ﬁiiéq9€’ighfnp{ﬁgeﬁgiﬁined
information stored In the nmenory nediumis wirelessly sent by the wrel ess

communi cat i onagséheda. oSi Acerifee£arbeigg bs Pravased ¥hthcthg11y
comuni cation property 25 changi ng neans, the optinmum conmmruni cati on

propertiks camsde, pfovi aepr tepongli oge pat1be, shs uaé il dDnss i wet udi gt ?ighe
transportation stage before it is nounted to the -6
outside the apparatus main assembly, for example,
during its shipment.
According to an aspect of the present
invention, there is provided a recording liquid
20 container for containing liquid for recording to be
supplied to recording means, said recording liquid
container being detachably mountable to a mounting
portion of a recording device, said recording liquid
container comprising an information memory medium
25 storing predetermined information; wireless sending

means capable of wireless sending of a predetermined

information in said information memory medium within a



mai n assenbly) the nounted stage wherein the cartridge is nounted to the
mai n assenbly, the disposable stage in which the cartridge is renoved fronmm
the main assenbly and the |like. 5 The comuni cation properties include the
comuni cat abl e range, the comrunicating direction and the conbi nati on of
them The communi catabl e range can be changed by changing the | ength of
antenna. According to a further aspect of the present 10 invention) there
is provided an ink cartridge detachabl y-4muntable to a main assenbly, said
ink cartridge including a main body for containing the ink to be supplied
to the main assenbly of the printer; an information nenory nedi um storing
predeterm ned 15 information; a wi reless conmuni cation antenna for
Wi rel essly santidrite e e duiaige rel ebee bossruerneen ote eemsatbenm r el ess
communi cation using the antenna; and communi cation property changi ng neans
for changi ng E0%TJMEMRSE1HrSeRdiRE t {aH0 (WY e raltdseomnl erRitign Accor di ng
to a further aspect, of the present inyention, there is provided a container
which is accd?ﬁg(b%’f@ﬁ ?lwlhgisré%%%l%afl‘?ﬁgd&alb@r%% Gy I Uh the
Wi rel ess conmuni cat onopés capabl dur i nrgqt ransportation. 25 According to a
e

further aspedt YHELHE E}é%tw%me/]eﬁ?o%? H&& e 1s provided a container
which is E'accon’m)dat ed A’&@r(pﬁg%agg M{lp(?r aaﬁ’%& o(?ftmeo sen{7— whi ch the
able in a plurality o

Wi rel ess “‘comruni cation 1S cap directions, during

transportati oy ACCASH Nehd e & § UstHeladsPeCtp Pintdie &Y agtn iflyention,

there is provided a main assenbly of a 5 printer conprising a cartridge
mount i ng meansnif afa MPrid g di § hbe t MM ERT§ MhG@es ai & ] £E57 PRy €& | ng means
for wirel ess communication with said antenna) said w reless comuni cating
means bei ng dimsposisks va tdd it wi dendedbet isggeedms for usRustiatg e sai d i nk
10 cartridge. According to a further aspect of the present invention, there
is provi ded aimnicanissiddsd y fid ik ntert cobge i Bialgudingardnr i dge nounti ng
means for mounting the inlc cartridge, electric power supplying 15 neans
for suppllyi ngl el @Eha t o dHRmo ryy med bys homdng cutedrtermiied or wirel ess
comuni cation wth sajd antenna, said wirel ess conmunicati ng neans being

di sposed wi t M AENRIN ¢V FERYEST oFEIHLRA NCANE LS PG nk cartridge. Zp

Accor ding towairfe etshserseans ier?gt (S)tt ghg?rtpcfg eernnt\ined information in

said information memory medium within a predetermined
range; a wireless communication antenna for wirelessly

15 sending radio wave; andcommunication property changing
means for changing a communication property of the
wireless sending; said apparatus further includes
wireless communicating means for wireless
communication with said antenna, said wireless

20 communicating means being disposed within a sendable
range for in-use state of said ink cartridge.

Accordint to a further aspect of the present

invention, there is provided a cartridge collecting
apparatus for collecting an ink cartridge, includes

25 collecting means for receiving an ink cartridge
including an information memory medium storing

predetermined information; wireless sending means



invention, there is provided a printer conprising the main assenbly and the
ink cartridge. According to a further aspect of the present invention,
there is provided a cartridge collecting 25 apparatus for collecting ink
cartridges, including wreless comunicating neans for wireless -.

communi cation with the antenna, said wireless _g_ comuni cating neans
bei ng di sposed within a sendable range of the wireless sending when the ink
cartridge is disposable. Regarding the va&+i ous neans nentioned in the 5
above description of the present invention) all that is required of themis
to be able to function as descri bed above. Thus, they may be in the form
of, for exanple dedi_cat ed _har dwar e capabl e of perform ng predeterm ned
functions, a ESPﬁgﬂgrO{OWbFSéﬁéﬁnéﬁn@énﬁepﬁoﬁmﬂﬂﬁﬁﬁﬁﬂnmﬁnmdd functi ons,

predeterninedihgncti realizeg i,n_a conputer with the use of prograns) or
u

ns .
t he conbinationso{ﬂggéBP,lBtéal A0 ermajtd ong meao ryg AGAI gy widint laey ar e
G e

i ndependent f r . le, two or nore 15 of the above
descri bed varngggﬁggﬂghﬁgyrge Prit 8glaf 84 €St §OAMInlgRd 1ognpateRna ne
means may be fg r .apo . .. A_part of qne neans nmay
constitute a pa??ﬁgfégﬁg?ﬁgrgﬁggﬁgg ?Eﬁé?ﬂggg§or885 ERBIURE Gk OBonf i gur ed
in an opt5nunp?apafay.CRQngmﬁgem@gqso?ggrnghgghgiafgg&ﬂhgﬁéagnd advant ages

. . lPl’l .
of the present invention will becone nore appare upon considéeration of

the fol | owi ngpdepertptoonthé wheepeekesendiapbodhaeRt se9bskhe present
i nvention) taken in conjunction with the 25 acconpanyi ng 8ramﬁngs. BRI EF

DESCRI PTI ON CForisEn DRAVW INGSnean8 FbguwerdlessachRinGReehiY8nVicew,of the
first enbodi ment of an ink cartridge in accordance with the
the antenna, said wireless communicating means being
disposed within a sendable range of the wireless
10 sending when the ink cartridge is disposable.

According to a further aspect of the present
invention, there is provided a cartridge detachably
mountable to a main assembly, said cartridge including
a main body; an information memory medium storing

15 predetermined information: a wireless communication
antenna for wirelessly sending radio wave:; wireless
communication means for wireless communication using
the antenna; and communication property changing means
for changing a communication property of the wireless

20 sending.

With such cartridge, the predetermined
information stored in the memory medium is wirelessly
sent by the wireless communication anttena. Since the
cartrige is provided with the communication property

25 changing means, the optimum communication properties

can be provided depending on the situations includig ?

the transportation stage before it is mounted to the



present invention, show ng the state of the ink cartridge during its
shi pnment, and the state of the 5 ink cartridge during its actual usage.
Figure 2 is a vertical sectional view of the ink cartridge, at a plane
parallel to one of its side walls, showing the internal structure thereof.
Figure 3 is a vertical sectional view of the 10 essential portion of the
| abel , as both the protective |ayer and radio unit, at a plane parallel to
one of its side walls, showing the interfal structure thereof. Figure 4 is
a devel opment of the | abel, 15 showi ng the external appearance thereof.
Figure 5 is a block diagramof the |abel circuitry, show ng the structure
thereof. Figure 6 is a vertical sectional view of a, shipnent gagkage for an
ink cartridgdj@t aspembby ootharmprried osbageorherein; fhewaprsridasduni ng the
internal structure t eéegf. Fiq%re 71s agichegﬁtig,side vHeM/of t he ink
cartridge in USd"OFHT et FREMILP PRAFMRLY, i bRGI AEFRASBP G 553§ pi cal ink
] et printillgi RPY &t Usy a% i arallel to.one of,its side walls,
showi ng t he iﬁ?erndﬁ s?r%c %E%p ﬁggeg?.removed Fromm ihe main

assembly and the like.

5 The communication properties include the

communicatable range, the communicating direction and

the combination of them. The communicatable range can

be changed by changing the length of antenna.

According to a further aspect of the present

10 invention, there is provided an ink cartridge
detachably mountable to a main assembly, said ink
cartridge including a main body for containing the ink
to be supplied to the main assembly of the printer; an
information memory medium storing predetermined

15 information; a wireless communication antenna for
wirelessly sending radio wave; wireless communication
means for wireless communication using the antenna;
and communication property changing means for changing
a communication property of the wireless sending.

20 According to a further aspect of the present
invention, there is provided a container which is
accommodated in a package having a portion through
which the wireless communication is capable, during
transportation.

25 According to a further aspect of the present

invention, there is provided a container which is

accommodated in a package having a portion through



-10 Figure 9 is a front view of the conbination of the carriage as a
cartridge holding neans, and a plurality of ink cartridges thereon. Figure
10 is a flowhart of the 5 initialization process for the printing
apparatus. Figure 11 is a perspective view of an ink cartridge as a part of
the first enmbodi nent the present invention. Figure 12 is a front view of
the conbination 10 of the carriage and a plurality of ink cartridges
thereon, in the printing apparatus) in the second nodified version of the
first enbodi ment of the present invention. Figure 13 is a schematic side
view of the ink 15 cartridge in the second enbodi ment of the present

I nventi on, durln% its shipnent. Figure 14 is a vertical sectional view of
anot her shi pnghtClhatlkagel Foless commenieatige, iat cappbifeiparal lel to one

of its side walls, showing the 20 internal structure thereof. Figure 15 is

a schematic s?H%r@1%VVd?ft%%r¢%kl%%§tr@@ﬁé“gntﬁ§BSP?F§ﬁFé°Q6 is vertical

sectional view of anot sg ? P ga? ge for an {nk caftrld at a
ccor 11 o her aspect of the présent

invention, there is provided a main assembly of a

5 printer comprising a cartridge mounting means for
mounting the ink cartridge, wireless communicating
means for wireless communication with said antenna,
said wireless communicating means being disposed
within a sendable range for in-use state of said ink

10 cartridge.

According to a further aspect of the present
invention, there is provided a main assembly of a
printer comprising a cartridge mounting means for
mounting the ink cartridge, electric power supplying

15 means for supplying electric power, wireless
communicating means for wireless communication with
said antenna, said wireless communicating means being
disposed within a sendable range for in-use state of
said ink cartridge.

20 According to a further aspect of the present
invention, there is provided a printer comprising the
main assembly and the ink cartridge.

According to a further aspect of the present
invention, there is provided a cartridge collecting

25 apparatus for collecting ink cartridges, including
wireless communicating means for wireless

communication with the antenna, said wireless



25 plane parallel to one of its side walls, showng the internal structure
thereof. Figure 17 is a vertical sectional view of the -11 ink cartridge
in tile third enbodi nent of the present Invention, at a plane parallel to
one of its side walls, showing the internal structure thereof. Figure 18 is
a vertical sectional view of 5 another shipnent package for an ink
cartridge, at a plane parallel to one of its side walls, show ng the

i nternal structure thereof. Figure 19 is8a schematic drawi ng for show ng
the internal structure of the cartridge collecting 10 apparatus. Figure 20
Is a vertical sectional view of the ink cartridge in the nodification of
third enbodi nent of the present invention, at a plane parallel to one of
its side wal | 8omBuBifabingemeanarpaingtdicpoped 18ithtpeafsemiabie 21 is a
schematic side view of the fourth enmbodinment. of an ink cartridge in
accordance wi T#P&ReChr BRENVLFRYERT| DRNdHGuyRenothe hngcﬁ%ﬁﬁfigg§ide Vi ew

of the ink 20.caétridge inlc in a nodification of the fourth
is disposable.

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

10 programmed to perform predetermined functions,
predetermined functions realized in a computer with
the use of programs, or the combinations thereof, etc.

Further, it is not mandatory that they are
independent from each other. For example, two or more

15 of the above described various means may be integrated
into a single component. One means may be formed as a
part of another means. A part of one means may
constitute a part of another means. In other words,
they may be configured in an optimum fashion.

20 These and other objects, features, and
advantages of the present invention will become more
apparent upon consideration of the following
description of the preferred embodiments of the
present invention, taken in conjunction with the

25 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS




enbodi nent of the present invention, at a plane parallel to one of its side
walls. Figure 23 is a schematic side view of the ink cartridge in another
nodi fication of the fourth 25 enbodi nent of the present invention, at a

pl ane parallel to one of its side walls. -12 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS [ Enbodinen t 1 ] Referring to Figures | - 0) tlic first

enbodi nent of tile present invention ~. ~~ill be described. Incidentally,
hereinaftEr, the preferred c.~nboilinmexigs of the present invention will be

described with reference to the fxont, rear( right, and left directioxlS

| .1l1dicated by arrow marks 111 the drawings. ThC LrSage O' this
directional refr,rence is for the 10 sinplification of the description, and
has nothing to do w t hFigere pbsisianpeyspective: viawlofchherfdget during
the production) usage, etc., of the apparatuses in accordance with the
present inverfMRedinent of ype]ink rreridsg 19 Frgaréangeawiith thee
cartridge 100 in this, enbodj nent of the Eresent inventjon is an ink

cartridge havRFgSel el PVeREEMM| ySNOYing theotbdts abubbaniBk1i1 the main
assenbly 201 of i nting, appar at us, 200 as an_ exanple of an ar at us

43Jhl ch 2p enp?%ﬁlgrgé%%r‘!thﬂgh‘bg 5 %J}Hﬁm %‘?Sh@\ﬁll ilsF?b‘Elr‘éfB?EgRef erring
to Figur% |, }ﬁ@ }Pr?é gq@ky.&%lipg 5@{&ai kS étridge 00 is in the form
of a flat” box, and is nn?de of r €si nous su s%%nbe. Referring to Figure

2. the internal space plgifie g ASSEblya PO GRADILBER AP LAY StOrage

charnber 102 , and a negative pressure generation c:ha icli are

separated by gnpacditiPige Thet il g1 8007 g@LathaIbEs dB orf-18si §148 _
connection with the negative pressure gi~neratiori clanber .103, at their
bot t om ends, wall €pngladbwbng ntice 108t érnd hestirddbthde f bhdredti e negati ve
pressure generation chanber 103 5 has an ink outlet 106 and au air vent

| 07. The ink outlet 10Bigsreatdachea vortheabot¢eohiqgoalivhewfofhehaegati ve
pressure generation c:lnanber 103 ) whereas the air vent 107 is in the top
wal | of the respgentiabressuien gehethe i bibehanderbotis. tirgrerobectivie 10

negative pressure generation chanber 103 is Filled
layer "and radio unit, at a plane parallel to one of

its side walls, showing the internal structure
thereof.
Figure 4 is a development of the label,
15 showing the external appearance thereof.
Figure 5 is a block diagram of the label
circuitry, showing the structure thereof.
Figure 6 is a vertical sectional view of a
shipment package for an ink cartridge, at a plane
20 parallel to one of its side walls, showing the
internal structure thereof.
Figure 7 is a schematic side view of the ink
cartridge in use.
Figure 8 is a vertical sectional view of a
25 typical ink jet printing apparatus, at a plane
parallel to one of its side walls, showing the

internal structure thereof.



with a porous nenber 108, alld the Illli UItICt 106 is filled with a
porous nenber 100. In the case of this cartridge nain assenbly 101 , the
ink intl~e inlc storage chanber 102 is Stlpplled to the printer main 7_5
assenbly 201 through tl irk outlet 106 of to r going through the negative
pressure generation chanber 103. Referring to Figure 1(a), prior Lo the
proper nounting of this ink cartridge 100 in accordance with the present
inventiol7 Il11t0 the printer main assenblyp-2D 201, for exanple, during the
shi pnent of the ink cartridge 100, thc: 1111i O.Lltlet~ 106 of tlne
cartridge main assenbly 101 is kept hernetically sealed with an ink cap 111
as a protective nmenber, which remains covered with a |abel 120 until the
label is removed 25 fr&heUne ionk scar friogde view. ofhdhealpeimbliz@ tii®nwr apped
around the car%rigge main structure 101, and functions as a protective
menber as wel PTadPh GRFELEgs 2as. pqcagimidiecatioddingnmeansef @md ag to Fi gurc
3, this | abel Lhs,.forned of transparent and thermally shrilllcable

sl ucet 121. Rgiég?#zéyt8q2388r§a£%ﬁﬁﬁ§ﬁsi§h§r8€@elopnent of 5 the |abel

120, it has a belt-1lil rtign.123, ich extel7 i11 the left-right
direction. Referring tg?gﬁgﬁréelﬁé)% Fﬁ?gcggfﬁ-Pfkgﬁeportion, actual Iy,
constitutes annhepehe ) kS ekt he cartridge main
assenbly 101, coveriﬁga?%ghiﬁzb%gsglf %1%ﬁgsg&gﬁﬁqgg ﬁgPﬁéPﬁgﬁrly seal i ng
the air vent 10'7 of theggaetihdge HepB, : t .ereterring to Figure
1(aj and Figure 4) this gelt-like por?io%ﬁﬁgg@gg X%E&Igge? lﬁékhas apair
of perforatedchirtesdg@4aswhi phrarerpeset roped sabbhaheh? @Bt he | abel 120
is proper ly fitted around the cartridge main assenbly 101, the lines wl|
extend al ong Pheseérftinwndntight edgc,s of the top Surface of the cartridge
mai n assenbly 1D1. The | abel 120 al so has rectangul ar tabs i25 and 126,

whi ch extend from 20 tHégRreni2ahd aefirostdesewr e§pebei vehnpinatibhe portion
of the belt 120 between the pair of perforated |ille5 124) perpendicular to
the bel t19 i ke® OF??oﬂaiﬁﬁag?hénﬁoﬁd%fubéihéénofhénke@@ahg®ﬁ3¢8tab 126 anti

the beltlike tion 123 is perforated (perforated line 127), 25 Referring
to Figure 3, ?ﬁ%r?%%éll&zgﬁFspEbﬁiéﬂng ﬁaﬁﬂhﬁ§ivénléheoﬁ?9oﬁéross t he back

f f ot .tab 126, T he,tab 12 -15 the |auel
120 around 1A EFt AT OEPRLOA 0 B DY Tes “Bubdfi 8B uplaPbs e 1 abel 120

is turn al ongptdgepri InPéntpehfarated lines 124 and the perforated |ine
127. As a result, only the rectangular Lah 126 remains on 5 the cartridge

mai n assenbly 101, as Bhgwhe 114 Fs0are€chdmatic side view of the ink
15 cartridge in the second embodiment of the present
invention, during its shipment.
Figure 14 is a vertical sectional view of
another shipment package for an ink cartridge, at a
plane parallel to one of its side walls, showing the
20 internal structure thereof.
Figure 15 is a schematic side view of the ink
cartridge in use.
Figure 16 is vertical sectional view of
another shipment package for an ink cartridge, at a
25 plane parallel to one of its side walls, showing the
internal structure thereof.

Figure 17 is a vertical sectional view of the



Next) referring to Figures 1 and 4, this ilslf Cartridge 100 i 11 accordance
Wth the present IllVerlt1011 is provided with a circuitry chip 130 in the
formof a piece of paper, which is enbedded in the rear end 10 portion of
the rectangular tab 126 of the |abel 120. The circuitry chip 130 1S
CUlllleCied to a pair of radio antennas 131 in the formof a | ong and
narrow pi ece of paper, which extends fromthe circuitry cllip 130 to the
adj acenci es of the tab 12~. 15 Each radipiantenna 13l camhrises a first
portion 132 and a second portion 133. The first portion 132 extends across
the rectangul ar tab 126 of tile | abel 120, whereas the second partials |33
extends across the aforenentioned belt-like portion 123. 20 Thus, as the

| abel 120 ar oumd ¢dwet ciadge i dyetimai Phisd eerhyd 19ant soéathe abbagenhe
perforated lines 124 and 127, leaving only the rectangular' tab 126 on the
cartridge nmaimesseiny a013 Rlrnppairatlehdieo aneephabti33idee reduced in
|l ength to the 25 approximately 1/3 - 1/2 of their original lengths. In

ot her words, Wl the REeing e sIptenghr tTdgeu 100t here@Eor dance with tlse
pr esent -16 inventiqp, its féructural grrafgene t th?t t he ﬁ?rtion of
each radi o antenna 131" H¥&¥cnd T hkS per¥or Gt &4 P76t 19%2 1 a¥1S¥chRi from t he

circuitry chip 130 side, is renpvable, .constitutes the. property_ varying
means in“% tkéﬁ?éhﬁﬁi%hﬁQ?ﬁp%ﬁp??&? ?e%%%tgén%g%t?%ﬁpr?§¥%rr? gdto Fi gure
5, the circui ' FOPPrisSessr &t ha &enp 1351851 i pf.ormati on
storage nemlﬁ%é%ét§%g§€§% connﬂﬁ?é%tioﬁgg?rcuit %g%'aglgi%ﬁgatﬁ%reless

transm tting ywads,and @hy dfaitof ofeeddon storing nmedium and a power source
circuit 137 as a part of an electric power generating neans. The flash

menory 135 stores in thegwpsat @bl e £ asdhenmdt vardeawi h@f 06 FREhowing
~t111S110W 1) , for exanple, data for identifying ink cartridge type, data
for 15 identiflye nion e tnd Brstmiotassenb| yhe yper t pi dgleicto bhedtif g expiration
date, ink renainder anount, etc. To the power source circuit 137, an

i nducti U0l coappaB8tws. a part of the power generating neans is connected.
This induction coil 138 is included in the 20 bottom|ayer of the circuitry
chip 13U. The conbi natFgues 2hels miucerbicabi seabiBonal pbaerofothee

circuit 137 generates el ectric, power,, B based on electro neti ¢ i nduction.
The gener at ed'®¥f etd5 1t o %LERQ%E&F?Fbﬁ?t%L b%hﬁ&ag%ﬂ?ﬁihﬁ?Fcuit 137

to 25 the wireless communi cation circui 136, . ~. 1 hich he electric
ooy toC i rar S ohte RErEORE LA LSRN de % e PR RPER PRSoR et S rory

135. in the f6¥rqf§ side walls, showing the internal structure
15 thereof.

Figure 21 is a schematic side view of the
fourth embodiment of an ink cartridge in accordance
with the present invention.

Figure 22 is a schematic side view of the ink

20 cartridge ink in a modification of the fourth
embodiment of the present invention, at a plane
parallel to one of its side walls.

Figure 23 is a schematic side view of the 1ink
cartridge in another modification of the fourth

25 embodiment of the present invention, at a plane

parallel to one of its side walls.



17 radio waves, through the radio antenna 131, and also to receive radio
waves through the tadi o antenna 131, extract predeterm ned types of
information carried by the received radi o waves) and store the information
in5 the flash menory 135. Referring to Figure 6, during the shipnent of
this inlt cartridge 100 in accordance with the present invention, that is,
while it is shipped out of a factory and is conveyed to an end user, the
entirety 10 of the | abel 120 remains fitizd around the cartridge nain
assenbly 101. However, during its actual usage, that is, after it is
nounted into the printer main assenbly by the end user, only the
rectangular tab 126 of the |abel 120 remains on the cartridge main 15
assenbly 101 DEHRLIPTHN | @QRgtiE of RIBEERRER JEMBARIMIBNES 131 of this ink
cartridge 100 in accordance with the r~resent invention while the ink
cartridge 100 5&bedingrtitl1/3 - 1/2 of the length of the radio antenna 131
during 20 the shipnent Q{ t he inr cartridge 100 Tgﬁre{o(g_ t he

comuni cation range RUFOF®ERE S F&Ies8 tohmbing cati bACct+E8fFt 136 during the
shipment of the i ak,car o] doe. 1001, oreates f4datd, § he.commupi gaion range

RS of the wireless conmunication ¢ircui during thée usage of 25 the ink

cartridge 1001%%16‘%8%%#?’[ Sl‘?éPé‘E‘Ps‘iftéxh? {10k H?Péi‘c‘?xtlxd%émex%‘&iﬁh&ﬂ’?,m 107 of

the nmain asse _ he 1 n -18 cartridge O remain hernetically
seal ed with the {pdc,£apeddli et phelwiRD, né espgetiNeh Ywi Fyrther, the
entirety of the ink cartridge 100 romains wapped in the packagi ng nenbers
141 - 144 as ¢deepaids 06 amei Nk6nb, Caddr ] dgegishj paeat 1 package 140, as
shown iii Figure 6. The packagi ng nenber 141 is a box-shaped contai ner, and
t he packagi nglinesdber snd42ndidddedriey fattomgnaekbets thél édawvingbe gaps
r~etween the packagi ng nenber 141 and ink cartridge 10U. These 10 packagi ng
menbers 141 -Th4usage f of neldi of d papetioneki neference whs chorabh¢y transnits
radio waves. They are structured so that after the proper packagi ng of the
i nk car th0 dges 1l biiembigackbgtng depdbeirtian, 12ad bae axitbindl teurface of
five of the sjx walls of 15 the box-shaped packagi ng penber 141) that is,

t he outernnsﬁhbd%kbﬁih@”n%%%b?ﬁo?kn%ﬁ?ﬁiH“th@l 0 hfgg%?o "FhhBe RL of the
ink cartridge ,100. Referring to_ Figu 8) whe he | nk idge 100 is in
use) that is)t%ﬁt%¥° %%Eb?%peés%%%htéf?g'o ZEh%h%pégﬁaggéééigge 100 in the
printer main assepbly.201; by a0.epd.yser);qnbyiihg rectangular tab 126 of

the | abel 120 remains on the cartridge main assenbly 101, aS Shuw | 111

Fi gure 1(b), cAYseuthe belt-like portion 123 is renoved before the
nmounting of the ink

15 Referring to Figures | and 2, the cartridge

100 in this embodiment of the present invention is an
ink cartridge having a main assembly. It is removably
mountable in the main assembly 201 of a printing
apparatus 200 as an example of an apparatus which

20 cmploys a cartridge system, as shown in Figure 8.

Reflerring to Figure 1, the main assembly 101

of this ink cartridge 100 is In the form of a {lat
box, and is molded of a resinous substance. Referring
to Figure 2, the inlernal space of the main assembly

25 101 comprises an ink storage chamber 102, and a
negative pressure gencration chamber 103, which are

separated by a partition. The ink storage chamber 102



25 cartridge 100. This printing apparatus 200 in accordance with tlm

present IllVentionis a full-color ink jet -19 printer, and enpl oys one
carriage 202 as a cartridge holding neans, and four ink cartridges 100. The
fOLir ink cartridges 100 are different iii the color of the ink therein

(yell ow) magenta, cyan, and black), and 5 are arranged in the left-right
direction, on the carriage 100) as shown in Figure 9. To the bottom surface
of the carriage 202, an ink jet head 2031Bs attached. This conbination of
the carriage 202 and illk jet head 203 is supported by a 10 prinmary scan
mechani sm (L111s170lt~11) as a cartridge noving neans so that the

conbi nation can he freely noved in the left-right direction. The prinmary
scan mechani sh% cbapepBesChienngl bl okh| peaptiye opreusyes rggnerahigni ver
motor, etc. 15 Deferring to Figure 8 in the bottom portion of the internal
space of the PRIMPRF hﬁgn éEséﬁ%}V Dot topheras; saRd spsbyl RS séBbndary scan
nechanisn1(uns&$mﬂé conpilsing g feed roller 204, a driving notor 205, etc.
A sheet of pri®tihy papeti#3#< 58 Ronveyed frontward so that it opposes the
ink jet head 203 fromunderneath. Further. in the top portion o he

i nternal space of the %ﬂ?n?%ga%%Y% é%é%%%f? %ﬁﬁ?r?ﬁég% ?%aﬁﬁgﬁoigé a single
communi cati on,4oi y 200c 881 POt G6 22 POURT o SUPPLYE NG TEANS, ANGL, 2 wirel ess
conmmruni cat i ng means. t only does this comrunication unit 20

el ectromagnetyepldy ipgduce glegthéd €8T ERBLLLRLERCport20n COFT ERPONdI NY

i nduction coil 138 of the ink cartridge 100, but a?so it wirelesSly
exchanges pr egleg £t 1V @efréypese Of e h&f OF D& i ORambe h 1 0@, fulistepor then 132 of
the radio antenna 131 of the inlc cartridge 100. However, 5 there a four
ink cartridgesidivéndi 1é2réatinnthypeopwhath afethovedgani tde direction in
whi ch they are aligned as descri bed above. Therefore, the single

conmuni cat i onp ue$sUROGL A€ eh bEeh ycleanpeni £8des Wit blieachtlof the four ink
cartridges 100 as each ink 10 cartridge 100 is noved into the area in which
t he commifhi cat¢HntinetPrOsShEe| genpret Lo orfigmbent 1 On tanfel RSl of each ink

cartridge 100, 6 as shown in Figure 9. Also referring to Fjgu 8, In the
rear portion %ﬁ€¥h% P%f%?ﬁa?egﬁ%ﬁel%ﬁ’t%%dp}?%tb?kn%?hlﬂb %égehﬁly 210,

there i i sPpapfef GLERULUEXLSDSILRE 2000 whj gh s connesied g the

primary scan ani sny “'secon scan nmechani sny | hea
%nggcati Oncézlmﬁdg 6na f Paﬁérélﬁbﬂrrﬂ?'i?WhéUPﬁrﬁRe’c@Wn‘ﬂ@S a
nput er (unshown), ich integrally 20 controls each of the above
listed secti 0§8grage chamber 102 is supplied to the printer main
15 assembly 201 {ihrough the ink outlet 106 after going
through the negative pressure generation chamber 103.
Referring to Figure 1(a), prior Lo the proper
mounting of this ink cartridge 100 in accordance with
the present invention into the prinier main assembly
20 201, for example, during the shipment of the ink
cartridge 100, ithe ink outlet 106 of the carlridge
main assembly 101 is kept hermetically sealed with an
ink cap 111 as a proteclive member, which remains
covered with a label 120 until the label is removed
25 from the ink cartridge 100. The label 120 is wrapped

around the cartridge main structure 101, and {unctions

as a protective member as well as a wireless



Meat, the usage of this ink cartridge 100 in accordance with the present

i nvention, which is structured as described above, will be concretely
described. T1115 111k cartridge 100 is manufactured by 25 a nanufacturer,
distributed to an end user by a distributor, and nounted 111tU the printer
mai n assenbly 201 of the printing apparatus 200 by the end -21 user.
Referring to Figure 1(a), in the final stage of ink cartridge manufacture,
the label 120 is fitted around the cartrdldge nain assenbly 101. Then,
various 5 information (unshowii) , for exanple, data for identifying
product type, production date, etc., is stored in the circuitry chip 130
while the circuitry chip 130 is supplied with electric power based on

el ect r omagnet FEPPHEGERLIAL Y3 1AFter the storing of the predeternined type
of informatloll |11 thﬁF%nlc,cartrid e 100, the inlc cartridge 100 is
packaged in the shipme 655%§§etf4§%ﬁ€&§ #p dfiehd apgdkdgiong smembers 141 -
144, as showngj koure.6, Then. the shipment package 140 15 containing the
i nk cartridgeftjiggglhsH i STAPBRALED r8H§atﬁﬁﬁﬁﬁéé?u§éﬁlﬁga§deeﬁéﬁﬁier by a

di stributor. Pgijingg Estrihutlgll O the ink cartridge 100, the
el ectronagneti c indu%??égh?gn%?ig%ghgﬁd4tﬁ lﬁ#réﬁe?sdEBﬁgﬂﬁﬁééﬁiQW function

of the wig el esrecoARHNi ¢abi NG 20Q,apPRaf S W reless cQ ni cati ng
means, can he used by the distri%utor)?ggrégggfsgﬁgfﬁg ?ﬁﬁ'caﬁﬂgggge 100

the predeternereentiypenothenfereatigitt aibecysed . f ORedbstl,RUtion control,
and also to store, as needed, the pgedetérnfneg typgeg%§?%bgrnﬁtion. for 25

exanpl e, war eRbgsiragl{ame ahid date,1sker poRanss) QE@ualﬁg the ink
cartridge 1U0. During the shipnent of the ink cartridge 100, -22 the
| abel 120 ren@enstitutentéanceydbasshbelhk gadatisdger 108, aapdnthenefore, the
radio antenna 131 remmins intact) offering the communication range RL,
which is greaf@ftfhdge thlpxaesemblyebSur epevesing the bndi sipi buti on
package %ﬂd. Jhere re, the distributor can wirelessly conmunicate with the
i nk cartT dge? 108" W thoutetpeiiar ity tpea i agribeta L | Voatkage 440. After
obt ai ni ng t he i nk rtridge 100 rested in the distribution package 140, an
end user is S%ﬁ@ Cé?k}lééngaln asseé%ly.
Next, referring to Figure 1{(a) and Figure 4,
this belt-like portion 123 of Lhe label 120 has a pair
of perforated lines 124, which are positioned so that
15 as the label 120 is properly fitted around the
cartridge main assembly 101, the lines will extend
along the lefl and right edges of the top surface of
the cartridge main assembly 101. The label 120 also
has rectangular tabs 125 and 126, which extend from
20 the front and rear sides, regspectively, of the portion
of the belt 120 between the pair of perforated lines
124, perpendicular to Lhe belt-like portion 123. The
border between the rectangular tab 126 and the belt-
like portion 123 is perforated (perforated line 127).
25 Referring to Figure 3, the label 120 is

coated with adhesive 128 only across the back surface

of the rectangular tab 126. Thus, as the tab 125 of



10 renove the packagi ng nenbers 141 - 144 by opening the distribution
package 140. Then, the end user is to renove the belt-like portion 123 of
the | abel 120 fromthe cartridge main assenbly 101 by pulling the tab 125
upward, as shown in Figure 1. 15 After the renoval of the belt-1like portion
123 and tab 125 of the |abel 120, only the rectangular tab 126 of the | abel
120 remains on the cartridge nmain assenbly 101. Therefore) only the first
portion 132 of the radio antenna 131 remtibns on the cartridge main 2U
assenbly 101, reducing the conmmuni cation range of the ink container 100 to
t he conmuni cation range RS, which is smaller than the comuni cation range
RL of the IlltaCt_ radio antenna 131, that is, the comrmunication range of
the ink cont ailferialopl dugd myr owrd shipnearirbéeahemnint desémklcat®ti dge 100
is to be nounted f]|to the printer main assenbly 201. As the ink cartridge
100 i s propert$ Hbtheddiprriodt nEhpriabet Had nisskendl glong28heodait he

printing apparatus 200 becones re fo printing operation. As the

printing appa?gtlﬁesrébbaﬁ%cﬁng’f%% ng ?’6‘5 @*%n‘bffre§°’éa%%tlk%‘ﬁph¥ér (unshown)
, is ttlrlled o 5 ~carrjage 202 is intermitten noved (Steps S1 S3
whil e al | ow %bs the %%% o Qo a7 ohatmi fA Dot o}‘ls%qﬁee'ﬁﬂ%ﬁ(’ |‘§/“p )

comuni cate Wil dhe{ gl It caLLLLgRe 10D) pnegl. @ LR Blen SO I

t he communi cati on unit oes not recel ve radi o waves ), the

printing apparatus 200vgled eri nese{hatid Nerguies np ik £artgi dogyn the

correspondi ng | ocation, and sends signals to t ost conputer, i nformng

the host conmdmerriafgd heoernoradd@tddhes inkeicartd igloes 400 hase Notoheen
nmounted (Step 15 S8 ) . As the conmunication unit 206 receives radi o waves

from an inl c icargradigeed 00 (ISt S5yl ity ichgonfio mad, t haseskn £ he dat a
carried by the received radi o waves, whether or not the ink cartridge 100
is 20 in the iR fAlc tameat UWHidk theemwdmrddeale R0he iseqaf aner in various
aspects and properties, for exanple, amount of the ink remaining therein,
expirati'dn d&Y Ll of dihey mEytangulanitah ol 45 @l Uit i kabeok 12fpropri eti es

are detected (Step S7)., erraqr. nessages 25 corresponding to the
i nproprieti eg(hfr ecqsre‘?ﬁ%i try t‘ﬁ“elﬂ'uds}o comfitBre (st S8 Pt tHe GtHer hand,

|1 e pri nt kg AR A4S 1 -4k 20 Selerimnes, Lhat e four dnle.

cartridges 1 are proper, it sends a s npl
of the preparaiiy RIPGESSIQide tqﬁ.ﬂmﬁ.tr%rui&§lve pcihgjp,?%]léBOg ?L::Dg?rllr]él ng

this signal, the 5 host conputer sends printing data
the adjacencies of the tab 125.

15 Each radio anienna 131 comprises a flirst
portion 132 and a second portion 133. The first
portion 132 extends across the rectangular tab 126 of
the label 120, whereas the second portion 133 extends
across lhe aforementioned belt-like poriion 123.

20 Thus, as the label 120 around the cartridge main
assembly 101 is torn along the perforated lines 124
and 127, leaving only the rectangular tab 126 on the
cartridge main assembly 101, the pair of radio
antennas 131 are reduced in length to the

25 approximately 1/3 - 1/2 of their original lengihs.

In other words, in the case of this ink

cartridge 100 in accordance with the present



apparatus 200, and the printing apparatl| S 200 begins to carry out a
prin}i?gdopfaation.t!ncidentalIyi eaggotinF alp[intiﬂg operatiop iﬁ .
conpl et ed, e printing . apparatus cal cul ates e anmount o einlc
104 10 consuned for the operation, and updates the information regarding
t he remai ning anount of the inlc 104 in the ink cartridge 100. [Effects] In
the case of this inlc cartridge 100 in 15 accordance with the present
invention, Ilot only is the circuitry chip-130 of the ink cartridge 100
capabl e of storing the predetermined type of information, but also of
rLrelessLy connun;gatlngn%1th282etmnrele§3 C?Hnunlpﬁhlng appargtgs 206 or

e printer main 20 assenbly o0 provide them w various data or
obtai n variousnaatialei omd themiruatpaeliaurangenentethae thk partipdge 100
is capable of wirelessly exchange various data through [gdio waves) a
di stributor c&h @&%xbrddho gt ke chihubexardol e brehéehatfd hinel ess
conmmuni catin paratus 209 and ink cartridge 100 w thout opening the
distri _buti_()ng]p%g?éb% Sl?‘ﬁb,Ig‘é(_l"T‘n*rlh%t‘?hﬁc‘t‘hbrme)%‘i’lzol%%ﬁgﬂ_ﬁt (Re'data
communi cati on_ bet wee e prjinter mjn asse ;20,1 and irzk container
T ght be- unse TSIt B y SRttt et ol Rer P ranr  bunvaby Ther PERUSE LR ween ¢ hem
traceabl e to fthe i 4. . t her t Lcat i range RL, that is ,
t he connﬁnicapyg% %ﬁ?@é&%ﬁf?%e@fnkﬂ%a$f¢§%ggUQ%g@%L??%g its distribution)
is greater than the exiefaglifEagyrerents §f the @lmﬁipy&'eﬂigaggage 14d)
as shown in Figure 6) and the packag3, ng members 141 - 144, 7. I ch make
up the distridugonackagel ddd. n@rsry yids ansms {acdhmmueyes. Therefore, a
distributor can wirelessly communicate with the ink cartridge | Gd, frram
out si de t he disdradetnadi packagei e 10ss W dtmbthecaustonfci heuwtr eBess
communi cating apparatus 2d6. 15 Mreover, the camunl cation range RS, which
is the cormurdasadididn & anigee bfss heramkmtht tng dyeal?s Gand nawse) is small er
t han thgufonnyngégtign range RL, which is tge comuni cation range of the
i nk cart¥i dgel A0ur R i oy $tar Shg gRethium asa’hownP Pwe Fi goneee| cipadit, ~0
Therefore, even if a plurality of ink cartridges 100 arc disgosed in the
pri n]t er lma[rn ]a%Féefi‘fbl'%/tfﬂi} ?healbL%]z‘:;&E‘?T]l?m‘r?lw%'lé_s%%??aﬁbigi’§'%L!‘Fc)vxled t180
Wi rel essl ~T comuni cat.e w ach o urality.of jink cartr es
one at a time. and ¢ neltad bS8 ot Caf o QELAL T AT PR EARTEar 1 dges
substr at o 20 AT e ar i ng eet e e CFHBHhE) PP Rt LY i
assenbly 201 4 oped dedhergikeciihoncpafalbgd E%éheaé'tae%kon in which

the plurality of ink cartridges 100 are aligned. erefore, the single
comuni cat | oni devi t1 2PPnd Sp@lhter main assembly type, production
date, expiration date, ink remainder amount, etc.

To the power source circuit 137, an induction
coil 138 as a part of the power generating means 1is
connected. This induction coil 138 is included in the

20 bottom layer of the circuitry chip 130. The
combination of the induction coil 138 and power Ssource
circuit 137 generates electric power, based on
electromagnetic induction. The generated electric
power is supplied from the power source circuit 137 to

25 the wireless communication circuit 136, which uses the

electric power 1o {iransmit the predetermined type of

information in the flash memory 135, in the form of



5 that is necessary to wirelessly and individually comunicate with each of
the plurality of ink cartridges 100. In particular, the secondary scan
mechani sm for noving the ink jet head 203 is used to nove the plurality of
ink cartridges 100 in the 10 direction in which the ink cartridges 100 are
aligned. Therefore, it is unnecessary to provide the printer main assenbly
201 with a nechani sm dedi cated to nove the ink cartridges 100. Further, the
renoval of the label 120 from 15 the cartFidge main assenbly 101 by an end
user results in the reduction of the length of the radio antenna 131)
elimnating the need for an operation dedicated to the changing of the
communi cation range of the ink cartridge 100. Further, the circuitry chip
130 and 2(1 reeldbo andeppa iBTowEl tbenbddie pptegpal 1phst gnéfathe | abel
120, elimnating the need for altering the design of the cartridge main
assenbly 101.tQ MoRIFFikat redsp vrﬁéeapﬁgreaghoﬁh@f raféopaBsenRnai Avéntion is
25 not limted to the abgvg describﬁg enbo ine?tu | n ot her mprgs the
present invertXbrrchnPhedGLrrBLREY FHBFFi 85 W AFRAthRNSEBHBIGE PYs
essence. The above :@7 dgg “EdeVfEVStIS”DQdi”EEhé fo% exagr~|e
represents ju € oh&Cot ?ﬂe fhk ca?tFldg%§ in-atco nc€ R TRt HE BPesent
inventio%. Th?39i§ia§ﬁ &Qﬁﬂgﬁli ki ke portion 123 of the label 120 is

%' y g

renoved fromthé nmalin asse 101 of the ink cartridge 100, the first

portion 132 of the radyprapl-enpatd3tijartesoVvedrihihthbeshebhehikgrportion
123, fromthe cartridge nmain assenbly 101) becom ng separated fromthe

second portiopni33igk &hetradge anbennaadasdragnBeNiynghobhéhpreaehiti dge main
10 assenbly 101. The above described first enbodi mrent of the present

i nvention mayibeendiohi edhas denownkitat &éd by théppak cattordge 150, shown
in Figure 11, the radio antenna 151 of which conprises three portions:

first 15 and f&dtdrpoandohs ¢62vamdd16@)anhesdh Wkl ,réhai anbhrebg cartridge
mai n assenbly 101, and a second portions 154, which will be renoved from

t he cart¥§ dgeo fratihe abababl y290rempinshfitéadeargpndr thhecpehbideeof the

second portions, 154, the remaining third pgrtlons 153 20 d? not function,
and only the P#+Rt2pdFPPhstisa fAWEYBR: during 1ts actual usage,

that is, after it is mounted into the printer main
assembly by the end user, only the rectangular tab 126
of the label 120 remains on the cartridge main

15 assembly 101.

Thus, the length of each radio antenna 131 of
this ink cartridge 100 in accordance with the present
invention while the ink cartridge 100 is in use is 1/3
- 1/2 of the length of the radio antenna 131 during

20 the shipment of the ink cartridge 100. Therefore, the
communication range RL of the wireless communication
circuit 136 during the shipment of the ink cartridge
100 is greater than the communication range RS of the
wireless communication circuit 136 during the usage of

25 the ink cartridge 100.

During the shipment, the ink outlet 106 and

air vent 107 of the main assembly 10! of the ink



Further, the first enbodi nent denonstrates the structural arrangenent that
the single comunication unit 206 is enabled to wirelessly 25 comuni cate
with each of the plurality of inlc cartridges 100 one at a tinme. However,
the first enbodi ment nmay be nodified, as shown in Figure 12, so -28 that
a plurality of comunication units 206 wirel essly comuni cate with the sane
nunber of ink cartridges 100, one for one. In this case, it is desired that
the 5 plurality of comunication units 2@8-are nounted on the sane
carriage, that is, the carriage 202. Wth such an arrangenent, the
positional relationship between a given ink cartridge 100 and the
correspondi ng communi cati on unit 206 does not change) 10 assuring
satisfactory eRrérédgecdhflunepatinoheboendenlibe sgaved wakhcaheriidge 100 and
t he correspondi ng comunication unit 206 in spite of the shortness of the
communi cat i onCRAn§é1R8NEf laRelgilgln rARRPEALEVEdYe 100rthsrrutier, al t hough
the first enbodiment denonstrates a ca[trid?e only as the inlc cartridge
100, the pres8RtiFRVENPEohlFsiBRpFRrEABIEEE01DEr T8 IgpasagPedadtyr i dges,

whi ch are nnugéed into the naig a55ﬁqgly ﬁf4an1a aratqg, and the

communi cati on"28 B?S%@gfpgsmSW fhEchAduri ndisAfphefit PAFéSq8si ABd RS be
different.fro T | Jal . kR other words h resent
invention’is g%%??%%%?eggg?ﬁgéy 8§§§%g§,1éafoﬁgrSggwlrﬁégglﬁggge%ﬁounted

into an eIectrophotogr@ggiBaek%ggﬁg,mgmggge94§a§§egtgokgsgg 2 mounted into

a video deck, a photographic fi'mcassette to be nounted into a canera, an
FD (Fl exible BbseaCaetrigdgg) the pacRBENhgdmibAberan1GPD-(ER4dpirue), - 29

etc.) in addition to an ink cartridge. Further, the first enbodi nment
denonstrates suthiagsmempetrbaritihedpiadeher gapedbeytpeeal thaf ormation is
stored in the flash menory 135 of the 5 ink cartridge 100 in the updatable
f ashi on, and paekaging member 141 and ink cartridge 100. These
10 packaging members 141 - 144 are formed of paper,
resin, etc., which easily transmits radio waves. They
are structured so that after the proper packaging of
the ink cartridge 100 by the packaging members 141 -
144, the external surface of five of the six walls of
15 the hox-shaped packaging member 141, that is, the
outermost packaging member, is wlithin the
communication range RL of the ink cartridge 100.
Referring to Figure 8, when the ink cartridge
100 is 1n use., that is, after the proper mounting of
20 the ink cartridge 100 in the printer main assembly 201
by an end user, only the rectangular tab 126 of the
label 120 remains on the cartridge main assembly 101,
as shown in Figure 1(b), because the belt-like portion
123 is removed before the mounting of the ink
25 cartridge 100.

This printing apparatus 200 in accordance

with the present invention is a full-color ink jet



not only is the printer main assenbly 201 or the |ike enabled to read the
predeterm ned type of information fromthe flash nenory 135 of the ~.nk
cartridge, but also it is enabled to wite the predeterm ned typ a of 10
information into the flash nenory 135. However, a ROM (Read Only Menory)
whi ch stores information in the nan-updatable fashion may be enpl oyed as
the informati on storage neans of the ink cartridge 100) so that the printer
mai n assenbly 201 and the wirel ess 15 ceppuni cati ng apparatus 206 are
allowed only to read the predeterm ned type of information fromthe ink
cartridge 100. Further, the first enbodi ment denonstrates such a setup that
the information storage nediumof 20 the ink cartridge 100 is a flash
menory. Howeverinier megndecnpl EEPROM: (Eheciageakly &sasabhetPidgeammabl e
ROM) a RAM (Random Access Menory) connected to a battery, a FeRAM

(Ferro- el ect riel AN  m@aIREM ad g%m iRk costridgasrl00he Thesfosabodi nent
denonstrates such a structural arrangenent that al]l] of the various el enents

necessary foriif re?eksl eaasuh? Cat Tondat Eeren 8ol nolihteO ATt AE EhBel 120
which is a conponent se a{atﬁ fromthe ?artrid e na&n ?ssegbl a41.
Hovever , the GHF oUltT51Rhi ¥° 150 melBE" For bt s Andi IGEFar BAFL of the
cartridgg main. assembly. 404, ﬁmgulgéf‘ﬁ—ref}%ﬁ? &l%é&tfg;?()d H‘g{-‘lt demonst rat es

such a structural "arrangenent tha cartridge 10 nﬁ?oys an

el ectric powel, genetating nBans,GQaPLi Skgulbegi nduction coil 138 and power

source circuit 137, and that electrical power iS generated 10 based on

el ectromagnetic i nductf@n:n&oyevesm sheradk Garirédegr 109, @vyobe provi ded
with a battery. Further, the first enbodi nent denonstrates such a case that

the communi catnlonpdt peed@r 2BRCEs oht thehédk canisi dgeb 10Otiont ernehef range
can be changed 15 by changing the length of the radio antenna 131. However,
the | ength ofcateiageluzd? canéoink 188t neyade2ehahgesuppoteadgtbyta change the
power generating performance of the induction coil 138 which affects the
communi dédt i orP iRRjey ofcathengglkahen r ( Wyehd@o) 29 Fuedhbridgpendvine

enbodi ment denonstrates such a structural arrangenent that the radio
antenna 131 dMPThdiRt Mt cbil¢ a@BPhratign cepabat Eredhponertd. itowever,

th di t 1 desi dt I ti t he inpducti

ol 136, 25 G0 1A Le VEFRR B PEGY- ¢ nTES Rp L Fentcairmreb Pl S8 such o
that th ' [ ' i gh i nk. trid 100

boi ng. i stri S s 4 TR PR s e £ o P LS e T00 i

use) is the cpmgu cadiop, r@nge. However) the communicati onal
directionality may be changed. [Enbodi nent 2]

15 Referring to Figure 8, in the bottom portion
of the intermnal space of the printer main assembly
201, there is disposed a secondary scan mechanism
(unshown) comprising a feed roller 204, a driving
motor 205. etc. A sheet of printing paper P 1is

20 conveyed frontward so that it opposes the ink jet head
203 from underneath.

Further, in the top portion of the internal
space of the printer main assembly 210, there is
disposed a single communication unit 206, as both a

25 power supplying means and a wireless communicating
means. Not only does this communication unit 206

electromagnetically induce electric current in the



5 Referring to Figures 13 - 16, an ink cartridge 160 in the second

enbodi nent of the present invention, will be briefly described. In the
foll owi ng description of the ink cartridge 160, the nenbers, conponent)
portions) etc., thereof, which are 10 the sanme as those in the first
enbodi ment, will be given the sane nane and referential signs as those
given to those in the first enbodinment, and will not be described in
detail. [Structure] 15 Referring to FiguRk€-13, this inlc cartridge 160 in
accordance with the present invention is provided with a circuitry chip
130, a first radio antenna 161, and a second radi o antenna 162. The
circuitry chip 130 is attached to the bottom portion 20 of the external
surface of thEOFEEFPRAALNEf ipducédphr radgd AdBnodssbrblipkl@tr tTHdgki rst and
second radi o anhennas 161 and 162 are separately attached. More
specifical ly, 1PHe PPEsBLiPgdiéd WhreARESIB1exshagkesl predrde rodnede ext er nal

surface of the_rear L1 .25 of .the cartrjdge main assenbly 101, whereas the
second radio gﬁ?%ﬁn8¥?FB§°F@a$éﬂBvﬁbﬁb éb?agﬁéﬁttBOFﬁéoéxﬁéﬁnQW dlief ace of

t he external L ac e ttam ., -32,wall  of .the rtridge main
assengly 10I,§?ﬁ§§u§ﬁ9én%§n%§? %ﬁafhftlﬁleaffglpéﬁnég 'mﬁhﬂ%FNEank cap

LLL In the conerfstbhsrl ok CELiL0aEe10000t e TLEsh 2g sggend radio

antennas 161 and 162 are 5 erent e direction 't gRFend as wel |

as their |ocayhoshagrdessvifednabpued FRetebar ¢n hhgchi tibyagdesecond
communi cation ranges RL and R2, that is, the comunication”ranges of the

first and radadigneenagsddSdrapdd168pveespentir¥ebye, akgedififigignt in 10
directionality and |l ocation, as shown.in Figure 14. Thus, when the ink
cartri dge 160cosminicheidinsunibudénwpackagel$6bonmunptcaiceg Whenpackagi ng
menbers 141 - 144) only the rear wall of the distribution package 165 is
within the fieaehisgfc hvent Lok cangeifdesahd) amdesnhyitke bottom wal l

of the distribution package,165 is within the second communi cation range
R2. RefeltingCebtrigeeeldl, innnreednéntaktharerpagénisbick tbed) that is,

after the proper 20, noyrlting, of e_i cartridge 160 into the printer
mai n assenblyg%ﬁﬁu%fcﬁyb??n?ghb %@gafﬁgg§ Qﬁéob9gﬁﬂughﬁaﬁééﬁ,r@ﬁéesecond

radi o antennaRéﬁgfEggcgefggrggggﬁg?ééopgoyi%QF% gwénigfgfﬁégérgy t he end

user, as shown in gure rring Fnting

apparatus 210 in this &F@@dFQF@Prgﬁ%:ES PLESFAL gl NYENLLQNLS A

nmonochromatic ink jet printer, an
portion of the internal space of the printer main

15 assembly 210, there is disposed a circuitry substrate
207, which is connected to the primary scan mechanism,
secondary scan mechanism, ink jet head 203,
communication units 206, etc. The circuitry substrate
207 has a microcomputer (unshown), which integrally

20 controls each of the above listed 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. This ink cartridge 100 is manufactured by

25 a manufacturer, distributed Lo an end user by a
distributor, and mounted into the printer main

assembly 201 of the printing apparatus 200 by the end



-33 carriage 212 as a cartridge hol ding nmeans holds only a single ink
cartridge 160 containing ink 104 of black color. The printing apparatus 21D
is provided with a 5 communication unit 206, a driving notor 205, a
circuitry substrate 207. The comuni cation unit 206 is di sposed behind the
novi ng range of the carriage 212 so that as the ink cartridge 160 is
nmounted into the carriage 212 as descri bed above) the comunication 10 unit
206 will fall within the communication +zange RL of the ink cartridge 160.
The driving notor 205 and circuitry substrate 2D7 are di sposed bel ow t he
nmovi ng range of the carriage 212 so that, as the ink cartridge 16D is
mounted into the carriage 212) they 15 fall outside the comrunication range
Rl. Wth the Y¥®¥i si on of the above described structural arrangenent, while
this ink cartridge 160 in accordance with the present invention is within a
di stribution systen) tHf§iT18 rkRli BldRienh ) 611 2ot avi hept hetage

comuni cation range Rl is present on the rear sjde of the ink cartridge
160, and the c]dﬂij G ot é‘iﬁ]‘éuﬁ%CZ“fﬁE{/i n@lei 0 chtibhttethge R2 s
present on tr}ier bo{é om sicde tof.iéw inlc cartri d)ge 60. wever) while the
ink cartridge B8] 1T GEE T BHY BT HE TR (i o aht®hna’ 4610 Mavi ng t he

conmuni cati o t i he i fen ) rear side of the
i nk cart?)i dggla%%gﬁ‘il?cﬁlr e(ts.{ghﬂ(ﬁmf34f(%lﬁcejé’§}“§{]lrﬁeblr}c?%€‘pm%&9hand! es this ink
cartridge 16%&1&055;1?110%%&@&/%%; hatodite: Mt & £58, cormuni gation

between the ink cartridge 100 in the distribution package 165 and the

wirel ess 5 copuidaitd Ncheappiar@t sry2 @h ganrdie wastabl {ishesh @l it dhr ough t he
back and bottomwalls of the distribution package 165. Therefore, they

wirel essly carminilcst e sviddppihieed nki dard Yé chgei d Gihviyr phacédigot he wirel ess
communi cati ng apparatus 206 on the rear or bottom side 10 of the

di stri buti on garklaymal®s: tigs ghbwntion Fi gure 14. Referring to Figure 15, as
an end user having obtained this ink cartridge 160 in accordance with the
present l0nvention rendVdsen Heg rikt @aing 10f filsmrrrde terened | Bgee nai n
assenbly 211, the radio antenna 162 cones off with the ink cap 111.

Therefore, t rﬂef c"d}ﬁﬂfﬂiactdtqlbri“} drife ik t%ﬁfﬁ@%rqu dg@l‘?LG’Gﬂbecprres limted
mount e | nt o T BRI oo S ketaholh P WA AT ok ¢ 206
cormuni cat e AT (e | nk RartR Hge Fo0 B roct o] 1t He BACEFHEE LR | i
cartridge 16QG 4 midli:% 4p. eniedi Meife ofh gy esMtaddvVeNdion, the first and
second comuni cation ranges Rl and R2 are on the rear and bottom si des,
respectirgel y,caaftdie off stid biutd atartridge 100 is distributed from a
manufacturer to an end user by a distributor. During
the distribution of the ink cartridge 100, the
electromagnetic induction function, and the wireless
communication function of the wireless communicating
20 apparatus 206 as a wireless communicating means, can
be used by the distributor to read from the ink
cartridge 100 the predetermined type of information to
be used for distribution control, and also to store,
as needed, the predetermined type of information. for
25 example, warehousing time and date, store names, etc.,

in the ink cartridge 100.

During the shipment of the ink cartridge 100,



- 35 package 165) making it possible for the wireless comunicating
apparatus 209 to satisfactorily comunicate with the ink cartridge 160 in
the distribution package 165, fromboth the rear and 5 bottom si des.
Therefore, the ink cartridge 160 is nore convenient in usage conpared to
the ink cartridge 100 in the first enbodi nent of the present invention, the
communi cation with which can be established only fromone side. 10

Mor eover, a person who does not know thal2the ink cartridge 160 is enabl ed
to wirelessly communi cate fromboth the rear side, where the conmunication
range of the ink cartridge 160 is Rl, and the bottom side, where the
comuni cation range of the ink cartridge 160 15 is R2, fails to establish
dat a communi ddtd drtlisdt wekth e i g el e s dlormitini @at iy Bppaear Usi®Hs and t he
ink cartridge i60, even if the person has the w reless comunicating

appar at us 206.99 n aRh st e ¢ nile bt dhtenRe dedl reprain: ternms of

security. 20 .Further, while t ink cartridge i60 in the second enbodi ment
of the preserthidr‘r{}e'nﬂ%qlsn%s tf, Q%@“Wh‘n‘bae‘%i%l vﬁ*ﬁ“@hevé][r’el‘géjs&éojrﬁmni cation
can be establjsh twee e J.n rtrl 0 dth rinter main
assenbly 211 %rgeagt%lj;ettl}% ﬁli{teﬁﬁc%%wﬁéggﬁ%@e?%g%% Rfler,)gv\hi ch is on the

rear sidg of e i, Can 1 AR OO dheralorero Al | SLaG A e el ess

comuni cation can 1.3e esta et ween the -36 ink cartridge 160 and

the comuni catd PRy it ite 06 AfRlethd 16 thetl edle PORE i Or Of 144 PFd nter nain
assenbly 211, without adversely affecting the circuitry substrate 207 and
m cr oconput efyil thdute dpdoitdomipordi o iafu it en pfddiede mpd®m, assenbly 211.

[ Modi fications] The ink cartridge 160 in the second enbodi ment of the
present invention, denohistr adteisaisuialg atisd riudt urat t ardgagebh@entested for the
salve of 10 flexibility in comunicational directionality, an ink cartridge
is provided wint Hhens irspioi i wntaah e Kiegge ald 1620 diifd ekt i tocation and

extensional direction, and that one (162) of the radio antennas is nade
renovabll8. HEWERAHE I iRACKAE TS RRIRRS bl brovi HePy opening the

distribution package 140. Then, the end user is to
remove the belt-1like portion 123 of the label 120 from
the cartridge main assembly 101 by pulling the tab 125
upward, as shown in Figure 1,

15 After the removal of Lhe belt-like portion
123 and tab 125 of the label 120, only the rectangular
tab 126 of the label 120 remains on the cartridge main
assembly 101. Therefore, only the first portion 132
of the radio antenna 131 remains on the cartridge main

20 assembly 101, reducing the communication range of the
ink container 100 to the communication range RS, which
is smaller than the communication range RL of the
intacl radio antenna 131, that is, the communication
range of the ink container 100 during its shipment.

25 Then, the ink cartridge 100 is to be mounted into the
printer main assembly 201. As the ink cartridge 100

is properly mounted into the printer main assembly



15 with a single L-shaped radi o antenna (unshown), one of the two straight
portions of which perpendicular to each other can be renpbved to restrict

t he conmuni cational directionality of the ink container. The ink cartridges
100 and 160 in the first 20 and second enbodi nents of the present

i nvention, resr~ectively, denonstrate such arrangenents that the

communi cation properties of an ink cartridge in use are different fromthe
comuni cation properties of the sane ink28artridge during shipnent.
However) an ink 25 cartridge may be designed so that its conmuni cation
properties after it is renoved fromthe printer main assenbly 201 or 21
are different fromboth of its -37 comuni cation properties while it is
shi pped and 2@l cobenPein} bngpppperetes ofP| beromips nsady [Eibadi nent 3]
Referring to Figures 17 - 19) an ink 5 cartridge 170, in the third

enbodi ment ofPfh%tbF%s%ﬂ?r?h%@Htlon the conmunication properties of which

after it is discarded are dlfferept fromthose while it is shipped and
those while it is in ug Lhg | prig b?$e??9aﬁ%BEF QQ Rerpeciy g erring to

Fi 17 h k d 17 h f
ot oni o Eeb i ﬁ%@“él "2 ond P tPpbbeet i sBORRY, TERL aR kS eRhe 7.

The ciroW U Yol pal30a)s B0t he BRLLAR DK ey RE X! pEfaposHiface of the

front wall of rldge mai n asse adro antenna 172

is on the porSBinHiléhglﬁéﬁfﬁgathéuﬁiﬁgﬁeOéoﬁﬂﬁniégﬂioﬂahhlgfthe
cartridge main assenbly 171 above the circuitry chip 1

specifically)té h@edﬁ@@hﬁi@nlﬁneamxﬁaﬁlmﬁe2@1mreﬁedrgﬁrn@hkve portl ons: a
first portion 173) or the top portion, a second portion 174) or the bottom

portion, and @athridgeeridon dd8, avrat hémei (8teppdayion. The first and
second portions 173 and 174 are electrically connected or di sconnected by
t he If the communication unit 206 does not
10 receive radio waves (Step S5), the printing apparatus
200 determines that there is no ink cartridge in the
corresponding location, and sends signals to the host
computer, informing the host computer of the error
that the ink cartridge 100 has not been mounted (Step
15 sS8).

As the communication unit 206 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 not the ink cartridge 100 is

20 in the specific location of the carriage 202, is
proper in various aspects and properties, for example,
amount of the ink remaining therein, expiration date,
etc. (Step S6). If a single or plurality of
improprieties are detected (Step S7), error messages

25 corresponding to the improprieties are sent to the

host computer (Step S58).

On the other hand, if the printing apparatus



25 third portion 178, which constitutes a part of a pressure switch 175 of
a contact type as the neans for switching the antenna properties. To
descri be nore -38 concretely, the front wall of the cartridge main
structure 171 has a recess 176, in which the contact type pressure switch
175, that is, the conbination of the third portion 178 of the radi o antenna
172, and a 5 conpression spring 177 as a pressure generating neans, is

di sposed. Referring to Figure 17(b) and-#-gure 18) as this ink cartridge
170 is nounted into the main assenbly 221 of the printing apparatus 220,
the 10 contact type pressure switch 175 is turned off by a projection 222
protruding frontward fromthe rear portion of the carriage 202. In other
words, the caftthcdetgmpingesdinte e ttoun 7onk scartrbdggs at@@rathe proper
nmounting of the ink cartrjdge 170 into the 15 a ga,rat us, mai n assenbly 221)
that is, whil&%mRIREE chr (3542 a7®igeal n“ﬂ%%'g W% the provision of the

above descri bed structur%{_ﬂ%ran enent, while the ink Eﬁgtrid e 170 is
e e}%ﬁf

within a di stf9HUG DHS YT e e RO SR (RS phres tch 175 is
| g . . A _pre: o o
o edbt or i ned Sl CHAL 1SR 17 Rt B BOE T £ B LB R o e e

170 i nto o he \aRparaiyS, MRl assetl i 22) ddel 18)pBid e ik cartri dge

170 is in use, contact type pressure switc remai ns turned of f
by the proj ecifOir 242 PIGY | WO Qi 1t Chd roppd RerieasoPopd g ORis of the
carriage 202, providing the ink -39 cartridge 170 with a conmuni cation

range RS, whiigh d&rshasdera tgwinm € hes coperei Cat | onl ien@gen A1 W | headth ch t he
ink cartridge 170 is provided while it is within the distribution system 5
I n addition, tiime he poaigetiofg tdpesrdiniorcats reayel d78], ashe tprsntimgved from
the printer main assenbly 221 to be di scarded) the contact type pressure
switch 175 i frptatusirdftd onlcphaia i fie tdeoumk <hrile digek 17QAwi th t he
conmmruni cation range RL 10 which is | onger than the conmunication range RS
with whildh t reasred ey ddie e Tt indyidd Wia s tthe in use. After
removal, the jnk cartridge 170,is tq be discarded into an, aﬁggrat us 300

dedi cat ed to THIRHGETL G4 T B FTHY TS FIIFRE 19F th¥ink 15
cartridge 1701(]43 ]iﬁ)ségego{’ﬂ{ ocatpter{qaé'é@ fosos.enbl y 301 of the cartridge

col | ecti ng apparadatus he ‘wirel®ss comruni cati ng apparatus 209 of the
cartridge col I}:gpﬁé(%gs]appar atus 300 wirelessly communicates with the ink
cartridge 17dl 20 so referring to Figure 19) the neck portion

In the case of this ink cartridge 100 in

15 accordance with the present invention, not only is the
circuitry chip 130 of the ink cartridge 100 capable of
storing the predetermined type of information, bhut
also of wirelessly communicating with the wireless
communicating apparatus 206 or the printer main

20 assembly 201 to provide them with various data or
obtain various data from them.

In particular, since the ink cartridge 100 is
capable of wirelessly exchange various data through
radio waves, a distributor can establish data

25 communication between the wireless communicating
apparatus 209 and ink cartridge 100 without opening

the distribution package 140, eliminating the fear



of the main assenbly 301 of this cartridge collecting apparatus 300 in this
enbodi nent of the present invention, through which the discarded ink
cartridge 170 enters the apparatus main assenbly 301, is bent at 25 a
predeterm ned angle and is nade narrower than the comruni cation range RL of
the ink cartridge 170, that is, the comunication_frange of ink cartridge
170 after -40 the dlg%%rdlng of the ink cartridge®-170. The wirel ess
comuni cati ng appar at us 9 the g, Eposed at the bend of the neck portion.
[Effects] 5 In the casanﬂi the in C@W&ﬁ flge 170 in the third enbodi ment of
the present invention, the&'d |cat|on Héﬁgeo S, which is the

conmuni cati on range omugg i nk carﬁﬂﬁdgg 170 durlﬁﬁ Wegpu age is shorter

t han t he communi cati on reuﬁﬁf&ﬂﬁoﬁMm ch is t Pyt Lomuni ¢ ’ﬁ%%S of the
ink cartridge 170 duPengejts shi priefiue b t as é‘ﬂwm ar rldge nigS |,
removed fromthe printer ndi hhagsgnbly 221'ke @p scar ﬁ;ttb@

comuni cation range of the |nk car€4QQnyg 170 r ever Bidag the conmuni cati on
range RL, which is ]| onger 15 uh@H t he connﬁﬁ|¢ag|gn range°R$a(¥h refore, as
the ink cartridge 1 iopj0ssed i it o tihe artrldg %olm@ctlng appafatgs 300
after its renoval Bron1thelﬁﬂmnue mai n as hﬁ §21 wreless

conmuni cation is sa?réﬂ@cjprlly esfabﬂng@ed betme ﬁoﬂheah k cartridge 20
170 and the wirel s comuni chits 4 g apparat AQf, the cQ‘FtRll dg@
col l ecting apparatu SB@@m Hﬁklng it Y asner for a’ s@arq gosal ¥l @ to
manage the data rgg egdlng t ®nktﬁartr|dge lgﬂbagn add|t| othe i nk
cartridge 1]@ is 25 % into t mtgt r mai n % 221 the cont act
type pressur smw§ 175 is aéudngﬁlcally ¢med78 red @Pnggqg

communi cati on range %fmalﬁe -41 in lbfeafgg% dge 1 ‘Ejéag@e ommuni Eﬁfli on
range RS) that itsapihe sho#?brh@n@ t he m?unlcatlo 'rangg% of the
inlc cartridge 170, Eregg; as the |ﬁRlb@f (i dge 170Si 845 enmoved fréint he
printer main aé"slemgq 221, lt é"c‘ﬁze%ont act ty‘fﬂs %ure svmtc#ﬂﬂjS is
automatically turne 8ﬁy'h5&rea5|ng tﬁbeeg nlcat|8nlﬂang§ of the ink
cartridge 170 t%on hteltcormunl ‘éﬂmﬁrange RL, "¢ hat the Fdfiger one.

Ther ef or e, an, end user®idg N reqU|réHiﬂDtg rry outégﬁd ratlon dedi cat ed
to the 1(1 smn?@hong f the Co nyP@tlon ranééko$ alhe |nk éeﬁanldge 170.
Further ,i5in the case % the € eutrldge M iclodn tlng app %dg@_ﬁoo inthe third
enbodi ment of the present |nv§ﬁtnom myh L S conﬁﬁﬁgeaglpg appaﬁg}us 209 15 is
di sposed so that as t BFEnk@partrldge i?@tjﬁgtossed ntmltge naln assenbl y

3UL of the cart?kﬁg@m&pllectlndhe COmmquc pDaratuS 206,
aty,
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apparatus 300 and falls through the neck portion of the main assenbly 301,
t he communi cating apparatus 209 falls within the comruni cati on range RL of
the ink 20 cartridge 170. Therefore, the w rel ess conmunicating apparatus
209 is allowed to wirelessly conmunicate with only the single ink cartridge
170, which is falling through the neck portion. [Mdifications] 25 The ink
cartridge 170 in the third enbodi nent of the present invention denonstrates
such a structural arrangenent that the cdintact type pressure -42 switch
175, circuitry chip 130, radio antenna |72, etc., are all integral parts of
the cartridge main assenbly 171. However) each of the above |isted
conponents may be nounted on a conmunication unit 181, 5 which is discrete
fromthe cartridge maifinrddeanblthererinen mesla grssemilik 2% ths dge 180
shown in Figure 20., Further) the ink cartridge 170 denonstrates such a
structural amoXfderdhttlen g rec i iprﬂé"q]tl)e]cg%q riffyd 1 AS §iOhddht ed into

th i Q2, th t act, .t itch 175 is tur,ned off by th
pr o] et | on 2335 (e S EIg T MR A B ark i e
switch 175 eqﬂeef_t(%renedE %f fsj)q{gl%ﬂrc{)%gﬁ”ﬁ{%et Cotd L 2?20% |].1c§abl g W th the

use of a 15 solenoi d ('unsShown cartridge col eca[li ng appar at us

300 in the thijd QLR Q! {6 MEARRNY MR QI | fun £xaml e of a

cartridge collecting apparatus (306) mai n assenbly of which is shaped

so that 20 themiuralRse GARRINLA idW ARPF RIS (130Dt afnidt he cartridge
col l ecting apparatus (300) is allowed to conmunicate, only one at a tine)

with the pluraldiin dgfed nloocar tin dgas i(cuWl@)r t asseddotirmidmye sant ri dge
col | ecting apparatus (300). However, the design of 25 the cartridge

col | ecti ng apmpartainism83dd mempvdegrddie iiedk sie it hetad B 3Mirselvessi danmuni cat i ng
apparatus 209 is allowed to comruni cate, all at once, with all of the -43
plurality of moyle ddvet milggad it30 afosigwd damtta itdee sc b ilageheol | ecti ng
apparatus 300, as long as each of the plurality of ink cartridges 170 is
enabl ed o widigieeddiof dramdidiah ey akamard rideasaditt fireadldiredat a

capabl e of prc?verégjé)g%r,th i.nterference amng the .radi,o waves fromthe

plurality of i i dded S1PIRGERTIEY, thiPd X Sdi NP Td&rSiTst r at es only

such a busi ngss el N3t Jdie Jothy GRLIIIA9E A A1S INageq Ry a vast e

di sposal dealer. wever, usiness no easibl e that
ink cartridggdatyare /miaged selely by an ink cartridge manufacturer from

the beginning of the ink cartridge manufacture to the end of the ink
cartridge disposal. Fefr@m¥l &hed hendent idf aald anndat a 20f @aeh
15 the cartridge main assembly 101 by an end user results
in the reduction of the length of the radio antenna
131, eliminating the need for an operation dedicated
to the changing of the communication range of the ink
cartridge 100. Further, the circuitry chip 130 and
20 radio antenna 131 are formed as integral parts of the
label 120, eliminating the need for altering the
design of the cartridge main assembly 101.
[Modificatious]
The application of the present invention is
25 not limited to the above described embodiment. In

other words, the present invention can be variously

modified within the scope of 1ts essence. The above



15 ink cartridge 170 are stored by the manufacturer. Then, the Internet can
be used to trace each ink cartridge 170 and col |l ect the various

post - manuf acture i nformati on of each ink cartridge 170, through the

wi rel ess communi cati ng apparatus 206 of each 20 distributor having a
contract with the manufacturer, the personal conputer of an end user
connected to the registered printing apparatus 220, the wirel ess
conmruni cat i ng apparatus 220 of each wastzy-di sposal deal er having a contract
wi th the manufacturer 25 (unshown). In this case, the ink cartridge

manuf acturer can trace each inlc cartridge 170 fromthe begi nning of -44
its manufacture until the end of its disposal, being enabled to use the
dat a obt ai nedelsgrtibadi dg redc lembold igeenttr,i dgg Er@mpfler, medmepartsrodi fyi ng
production plans. 5 [Enbodi nent 4] Next, referring to Figure 21, the fourth
ermbodi nent  ofi tistie opree St Henviava icat tiildgase 1By iagiqqr dpemd ivdedd? st ruct ur e]
1D An ink cartridge 190 in the fourth enbodi nent of the present invention
has a circui PrEseRitp IDyer timiich i1dadn itthe dSedhepdratlitont 141 e tbeter nal
surface of t to |1 .of the cartridge in assenbly 101. The ink
cartridge | Qg%ari‘l ?3 \rﬁ? daPelsl 40 di% e ﬁar}f@"l A MY &8 t er mi ned

| engt h, i ch..s _qQn e.front si of .the t ernal_.surface of e top wall
of the cﬁ?triqggleoﬁaittrlﬁaéé%{nﬁaf f%%geFl}rO{bHe?%het Hfg%JiSn Lf)coarr %rollhgleaté;é)of[ has a

second radi 03t §07 o A3 rfh o alcﬁlodi"@‘%n%%%r REHAD {1y §le 4931140 and a

third radi o antenna 194. The second radi o antenna 192 is shorter than the

first radio aghenpd 195 andnd S1la¥QMAG i@EOTR i@ dRMbRAlfoof the top
surface of the first radio antenna 191. The radi o wave absorption |ayer 192

i's a comuni @aidodn ngl @eipaie t2h mawns,tRNGdcdidyed acres dihedd ont hal f
of the top surface of the first radio antenna 191. The third radi o antenna

194 has the samdd engtemnas 1t3ie famrasitning- 4m rtdel caartranige bln and i s

| ayered across both the top surface of the second radio antenna 192 and the
surfaceldf theseadily wdMe absorption layer 193. The third radi o antenna 194
is an integral 5 part of the |abel (unshown), and is renovably attached to
the top surface of thdl€e@dRYe dfiss rdMeshfd red2 et dimento sutace of the

radio wave absorption | ayer, 193, as sho i.,n Fiqure 21(b). The second radio
e 162" B a s R L ge it s Moty e fenforsVra tf

the ink cartridge 150, shown in Figure 11, the radio
antenna 151 of which comprises three portions: first

15 and third portions 152 and 153, which will remain on
the cartridge main assembly 101, and a second portions
154, which will be removed from the cartridge main
assembly 101. In this case, after the removal of the
second portions 154, the remaining third portions 153

20 do not function, and only the first portions 152
function.

Further, the first embodiment demonstrates
the structural arrangement that the single
communication unit 206 is enabled to wirelessly

25 communicate with each of the plurality of ink
cartridges 100 one at a time. However, the first

embodiment may be modified, as shown in Figure 12, so



10 together are in the formof a coupon (unshown), and is renovably
attached to the top surface of the first radio antenna 191, as shown in
Figure 21(c). The radi o wave absorption layer 193 is fornmed of a substance
such as ferrite or carbon which absorbs 15 radi o waves. Thus, while the ink
cartridge 190 is used, that is, after the renoval of the third radio
antenna 194, the radi o wave absorption |ayer 193 prevents the portion of
the first radio antenna 191 under the reB-o absorption |layer 193, from 20
functioning. In the case of the ink cartridge 190 structured as descri bed
above, while the ink cartridge 190 is distributed, the third radi o antenna
194 remains on the ink cartridge 190, as shown in Figure 25 21(a), and
therefore, tHdadommnitas)bhy rahdgeemrunifa fign it ts ke tobrekessly

comuni cation range RL of redeterm ned size, whereas whjle the ink

a /
COTMUYE 3L vl Uge*:h‘fi H3ATE TUBRG RO HElh Gt THARR i ng of the

cartridge °©

ink cartridge 190 into,.the printer main assenbly 201, the third radio

ant enna 194 ﬁéghbégﬁfﬁgﬁb “* only the second radio antenna 192
functioning, as 5 shovpn i&F%gyarSee Zji(tb)i’s q{ledstpee& e{ﬁ)gte,t he comruni cati on
range of the ink cartrldge'ﬁ I'S”'a ‘conmuni cat’i on fange , Which is

hor t h ' ' : - & ' ' f th
shorter & ane[}l?-lg"oaq. Wrﬁfaédnﬂrmlagétﬁrﬂtﬁbﬁl—)u ftd hﬁ)&%ﬁ‘@%&ﬁ’id&{‘acfr?”ge 0 €

ink cartridg Mle it 1s uted. 10 After the renov of the ink

cartridge 19QHd Qi ed¥iidEs, nBidy assenly Ddvi JBE 2¢pecifigal |y, when
the ink cartridge 190 is ready to be discarded, the second radi o antenna

192 i s renovemicd @ity avrdhddmeeriadi thevaues abisail i onl d |yv@isnlO3 by, for
exanple, a 15 waste di sposal dealer, as shown in Figure 21(c), allow ng the
first radi o detteveen O Jgiwerf uldly damatidge Theraddrie t he conmuni cation
range of the ink cartridge 190 is again RL, which is |onger than RS) that
i's, the conm@eirg#sremdiarg e amurked ko oinhyr 139 goanneurdhmpde s use.
Further, in the case of the ink cartridge 190, the second radi o antenna 192
and radil8 wa@s SayEidiHtIaint § EREF0 O I Ryt Ferc AT ka hiod digdviem coupon.

Therefore, as . an end user. hands a used jnk 25 cartridge 190 to, for
exanple, a wdgﬁéaﬁﬁﬁﬂxﬁﬂk(ﬁﬁﬁQﬁ%d§$éHM%§P5%d#§b&¥ﬂréhﬁﬂ % to pay a
recycling feg b e SNdpSaly, Nk Le upsie di spasalyo pdlsdegier 1 to
collect a recygllng eeé Trom-a manufacturer in exchange for % he coupon.

[Effects) A sthd Lduiffass: ol Whiid s G LEIgPARP dik Sed Aridy Smbodi ment

of the present invention) while the ink cartri 190 1s 1n use, Its
comuni cati ongg@nge is the conmuni cati on range RS) which is shorter than
t he conmuni cation range RL, that is, the conmunication range of the inlc
cartridge 190 whil e itFursther, although the first embodiment
demonstrates a cartridge only as the ink cartridge
100, the present invention is applicable to various
types of cartridges, which are mounted into the main
assembly of an apparatus, and the communication
20 properties of which during shipment are desired to be
different from that during actual usage. In other
words, the present invention is applicable to, for
example, a toner cartridge to be mounted into an
electrophotographic printer, a video cassette to be
25 mounted into a video deck, a photographic film

cassette to be mounted into a camera, an FD (Flexible

Disc-Cartridge) to be mounted into an FDD (FD drive),



10 distributed, but, after the discarding of the ink cartridge 190, the
communi cation range of the ink cartridge 190, is again the comuni cation
range RL, which is longer than the conmuni cation range RS, or the

conmmruni cation range of the ink cartridge 190 while 15 it is in use.
Further) the second radi o antenna 192 and radi o wave absorption |ayer 193
together are in the formof, for exanple, a coupon. Therefore, it is
possible to urge an end user to recycl e2t9e used ink 2~ cartridge 190 by
setting up such a systemthat a waste disposal dealer is to pay an end user
a recycling fee in exchange for the coupon) and the waste di sposal dealer
is to collect a recycling fee froma manufacturer in exchange for the
coupon. 25 [ NB&i-fi d&t 2gHd]t iPHe tionlenc dndky ic@dd riskEd.n the fourth enbodi ment
of the present invention, denonstrates such 48 a structural arrangenent
that the radio wave ab¥8ipETon tbgydr rid3 embAddMETEd IGmORS thates he radio

t 19u. |1 Ly the. 'radi , ~av, fi.l I 193 b
FemovCd, 1 ey o kuBord - ait P A R D6F 6H {1 - nk re ap f
id 190 , i Qqf i.nk tox- i 9 in Fi 22.
,rb\:sg)e t he segzlr%)r?‘aagqi%n(r:l%gﬁég;og%ﬁallkf%%;gﬁ Isglg&q]n}o%yisq%\gzé az:sﬂelgzrtehe case

of an .1 8K Canklldeq diade™ 190U Ank LAWY Al Cald ldae |0
a the I Wi

accordance w ~I ; | present 1 nvention 1s capable o rel essl Yy

transmi.ttipgtl ong yphid-it®leeFimiRe rt YiRQ Ol Ity IRRIAAN Jf QRd 1S denf ~r neti ~n
storabc neans, through a radio antenna, the uunmunication properties of

whi ch arc coenfabaleldaltloe rehliderthef @redetthe maomirtygat iooliln fRrrapartdres 15 of
the ink cartridge can tic: op |;imzed in accordance with the situation in
whi ch t he i nifeosarthe flgesh meploayed3sf of esharplnd oahritlrd dgler, itnkt cartri dge
is distributed, whsle the ink r,zrtridge is used, after iL is di5cdrded,
etc:. 20 The glspeddntisi swRiliedorto yrddiet véyel entelde tgiryilingabltey e~ af process
cartridge for an el.ectrophotographic inmage form ng apparatus, which is
det act adBl y ASdRTESItd oo iH® dpSarfd@sd) M Yad Ithe V@itscl@od&¥ in U, S.
Pat Hnt s Nos. ’4duﬁh%§5 or 25 5 ,9%? ¢ 91 r ., .or Japanese L?id--open
Pai , eut Appl i{&&e% . MeOFYI0 X84 Cl St odesndind OTMR T30k d ToftNhe recorrii ng
l'i ~luid contaijne ri.bed. . h or egai ng, - process cartririge
may contain glggaqlg(rgil%tstggr%%e%ggthggglhg\a grb_gp%mg)q&}’&doé%p?lﬁti ve menber and
charge nmeans, ¢ey¥alaQRloRd STe33%OmeGhn@2RIMNE HEANS (R Fi S 1RANYy the
unit being del.achavly nmountable tn |: he
that the printer main assembly 201 and the wireless
15 communicating apparatus 206 are allowed only to read
the predetermined type of information from the ink
cartridge 100.
Further, the first embodiment demonstrates
such a setup that the information storage medium of
20 the ink cartridge 100 is a flash memory. However, it
may be 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.
25 Further, the first embodiment demonstrates

such a structural arrangement that all of the various

elements necessary for wireless communication are



5 ma9.n, assenbly of Llie electrophotngraprs.c image form ng apparatus. The
process cartridge may cani:ain as a i~ni t an elec:trophotographic:

phot osensitive nmenber and at | east nnQ o: F charge neans, de~rol op.ing neans
az~d cl eani nb neans (process neans), the unit being 10 detacl' ~abJ.y
nountable to the main assenbly of the el ectrophotographic image foc~my app
aratus. The prvccss carlriage may contain as a uni.l, am

el rct rophot ogr aph9~ phol . nsensitlve nerd®r- and at |east (~(?VPl oiling
me:ar~s ( process neans ) , the mlt being 15 d~tachably nountable Lo the
mai n assenbly of the Plecl,rophotographic image form ng apparatus. The
present invention is also convenieAttly applicable to a devel oper

conla. i .~i c. mougrteth @l cddig ogisloghphiltl ¢ihelge & cramgmpeippagenrardtanirh is
20 dt~:tachably nountable La the apparatus nr to a devel opi ng device) sucta
as the ones di's¥l dd&d Gar WU igleepaii L§mbly edbl o' #Hpwaves 35uher28 or
Japanese T~ai dopcn Patent, Applicatiqn . 200p- 330434, fvr exanple, in

pl ace of the G ding qquhildgoc&fﬂyaiq[ﬁ‘ei\qurl“@cﬁsoé’dl Vs it rego.ing .

ThF present invention i,.s, al so convenientd.y, applicable to a devel opi ng
devi ce fnr aﬁﬁ\qi_ .anﬁQi§%9xﬂﬁﬁQ.QS%ﬁéhﬁﬁ(%qiﬂage form ng appar at us)
wWa.i.chgis detachabl y Yy bl O it tHs) e .ones

di scl oseé in ZJ.S. Pa%i:ent %tora g%g%gig%% #or (gl~cantpl%eé?rn?r%scprf%ceesoof Lhe

recording |i qujdh GONt@ N8y % 1088 dn@Rinditt thes f ARIGINO cahht & rfae

ak~plications to the el ec:trophotographic: appzratuses and conponents, thu
nmenory el ementos) anh iLia @lBte piRsar ikatkbrdtdg 4y egoi ng

enbodi ments replace the nenory el encnt9 and 10 t he an~Lenna el cunents of
t he cl ecl . r ophoipogrsaiyty ctlappardaidisiasm aoid AAPENCipdwer stharaenory el
QrenLs may store al.l1l ur a piece or pi.Pres of information disclosed in
tt~e above- n@linduined 3Fubland tdtati . crexst rigcaleldovwss tilve gy tedlescri bed
rilstribul:ion, shipnent or 1~ transportatinn cot~lrols.
10 based on electromagnetic induction. However, the ink
cartridge 100 may be provided with a battery.
Further, the first embodiment demonstrates
such a case that the communicational performance of
the Ink cartridge 100 in terms of range can be changed
15 by changing the length of the radio antenna 131.
However, the length of the induction coil 138 may be
changed in length to change the power generating
performance of the induction coil 138 which affects
the communication range of the ink cartridge 100.
20 Further, the first embodiment demonstrates
such a structural arrangement that the radio antenna
131 and induction coil 138 are two separate
components. However, the radio antenna 131 may be
designed to also function as the induction coil 138,
25 and vice versa. Further, this embodiment demonstrates

such a case that the communicational property, in

which the ink cartridge 100 being distributed is



Whil e the invention has been described with reference to the strucl:ures

di sclosed hrrei~~, it is not confined to the details set forth, anrl this
application is intended to cover sucli nodifications or 20 changes as may
come within tt~e purposes of Lhc inhroveneuts or the sropp of the
fol,J.omng clainms. Z5 -51 InfHA'1" 1 ~(, LATI~IRn 1 S 1. !~ recording
1l quid container for containing .l~.guid for recording to be supplied to
recordi ng neans, said recording liquid-@l—~~n.i.zz~r being, 5 detachably
muuut abl e to a nmounting pnrLion of a recording device) said recording

|l iquid container conpris.iz~g an information nmenory medi um storing
predeterm ned informat~ _on; 10 wirel ess sending neans capable of wr.el~5s
sencling of digfedendr finvad tiheCeorgratiindn dar tedidg e-, Mtrimatiag ~ irrenory
mediumw. | thin a predeterm ned range; a wireless cnmruni.cation antenna fvr
| 5 wi rs7. essltfies eaammg Licadii @ wa\pag eand Hewa¥adi c dtheoreqimsperaat ichiedgi ng
means for changi ng a communi cation property of the wireless sending. 20 2.
A r:ontainerdéEES%&Pﬁﬁlﬂ5y(ﬂ@%lhq,chﬂﬂﬁﬂg'n sai d communi cation properly is
a sendabl e rzggﬁ %f tgg girelPSS sending, 3. A container accorda.ng to
Claimz, w adr&? FBelds ¢ lcormuni cat i on property ctzangi ng neans changes a

5 Referring to Figures 13 - 16, an ink
cartridge 160 in the second embodiment of the present
invention, will be briefly described. In the
following description of the ink cartridge 160, the
members, component, portions, etc., thereof, which are

10 the same as those in the first embodiment, will be
given the same name and referential signs as those
given to those in the first embodiment, and will not
be described in detail.

[Structure]

15 Referring to Figure 13, this ink cartridge
160 in accordance with the present invention is
provided with a circuitry chip 130, a first radio
antenna 161, and a second radio antenna 162. The
circuitry chip 130 is attached to the bottom portion

20 of the external surface of the rear wall of the
cartridge main assembly 101. The first and second
radio antennas 161 and 162 are separately attached.
More specifically, the first radio antenna 161 is
solidly fixed to the external surface of the rear wall

25 of the cartridge main assembly 101, whereas the second
radio antenna 162 is removably attached to the

external surface of the external surface of the bottom



| ength of said antenna for LI~e w rel~:ss conmunication. r2_9. A
contai ner according to Claim1l) wherein said com nuni Gation properly is d
direction of the W.I1'CACSS SClid.Lil~) . 5 5. A cantainPr according to
Claim1, whCrc:in said antenna has a first portion and ~a second portion.
6, An apparatus according to Claim5) wherein said conmunication property
changi ng nezZns has a prUC. (;tlll~ nmenber whir:h 9 s de I:achaY~ly nounted
to said recording liquid container, and3dherein said antenna has a first
portinn whi.rh is fined to said rccording |iquid container and a second
portion ~Pixed to said ~~rvtecting nmenber. 15 7, A container accuriling to
Claim5, wherein said conrnuira.cation propFrty changi ng neans conner,t or
di sconn~c:t @aflil od-~Ithe>garitodidegndad ns essmednipgor . 104 o rofswdi & ant enna. Zt 1
$. A container according i.o Claim5, where:itl said antenna has a third
portion whi changerp\td@t- iito viidd dgay emaiads aiith jthe dmkg R AGL—i d
portions, and wherein said comruni cation properly Cr~angi ans has 25

. . in
resilient means for réds.ii%fasg isjtid Ssaind torﬁ’%/td"léjcﬁeci 1 d a
position where said third portionis rontar..ted Lo jd first: ports nn
Pod sard secanast apd" seedttl el o Aty de0 At G 44 G i s

V\/nerei~n § se!aqifr}% inrtgg%i : \ﬂet %iqfecftiir%} t%ggﬁ e! L{Zetncfiqg RJ%altl ch szid 5
secut ~d portion of Tsai a&ienna are different From each

their location as described above. Therefore, the
first and second communication ranges R1 and RZ, that
is, the communication ranges of the first and radio
antennas 161 and 162, respectively, are different in

10 directionality and location, as shown in Figure 14.
Thus, when the ink cartridge 160 is in the
distribution package 165 comprising the packaging
members 141 - 144, only the rear wall of the
distribution package 165 is within the first

15 communication range R1, and, and only the bottom wall
of the distribution package 165 is within the second
communication range R2.

Referring to Figure 16, while the ink

cartridge 160 is used, that is, after the proper

20 mounting of the ink cartridge 160 into the printer
main assembly 211 of a printing apparatus 210 by an
end user, the second radio antenna 162 has been
removed along with the ink cap 111 by the end user, as
shown in Figure 15.

25 Referring to Figure 16, the printing
apparatus 210 in this embodiment of the present

invention is a monochromatic ink jet printer, and its



ether. 10 . A container according to Cla:i,m1, wherein antenna has

ant enna nenbers having | Phg~hS different 10 From each other, and said
comuni cati on pro~~erty changi ng nmeans sel ectively nmakes azitenna nenbers
~,alid. il. .~ container accordl.ng I:0 Claim1.0, wherein 15 said antenna
menbers which are sheet-lilcc antennas are renovably lamnated with

sheet -1i ke communi cati on prc~cnting neans. 12. A cutltainer according t.o
Claim 1) wherein 2t1 said commmni ration3Bfoirty changi ng mans makes the
sendabl e range of said wireless sending snaller when said cartridge 'Ls
nounted to said printer than when said cartridge is in a transportation
stage before said cartridge is mounted t~ 5aid printer. |5 13. /~ container
ac:cordi.ng (S AL2 heraitrshr HigoMohdingancann bobflvcoryychangi ng
means mekes the 5.1 sendable range of said wirel ess sending snaller
when said cartii&ige 115 %ﬁmje‘ig? ol i erntahebpe hak WAdnoEablaekrtridge is
r enoved fronlsgh%?recording device and is dispubable. 5 14 . A conta:i ner
accordi ng to Taim1 , Whcrei.n antenna has antenna nenbers havi ng

di ti.vi_ti di ff Ty id [ | 0~~
property changi ng rear el oKt VER s HRRELL Wht 2hhat 30 HERDBFOSH sbada . 18
A r..on Is ai neSmAReL L 18h tih £ %063,' 'én(%rdivaj“ enrlg#gr sghd conmuzai cation

property changi ng neans makes valid a plur y of difectivities of said

wirel ess sendiingulitt Murduls @rd fansFer t afRoN Shit®ei Of 068 1§1§‘Jk£i gggording
liquid container is nounted to said recording dw ~e, and makes valid a

Siy:lt: diredts Witgpofeddiehmd eflas meeinsd ngadd evr Sahdl daeepsgdi ng | ..
c~ui~1 container 1 s nounted tn said recording device. ZD 1 E;. A contai ner
acc:orc3 i.n@td @ dilrat .as wher elimk g ok it di @ tewmeentad| utes el ectric
power supplying neans for supplying electric pnwr fil~coLtgl~ elec
Lr omagnet ; ~c ifdy@rd age 2lghdsdepardmdiahpvé quile communication
10 unit 206 will fall within the communication range R1
of the ink cartridge 160. The driving motor 205 and
circuitry substrate 207 are disposed below the moving
range of the carriage 212 so that, as the ink
cartridge 160 is mounted into the carriage 212, they
15 fall outside the communication range R1.
With the provision of the above described
structural arrangement, while this ink cartridge 160
in accordance with the present invention is within a
distribution system, the first radio antenna 161
20 having the communication range R1 is present on the
rear side of the ink cartridge 160, and the second
radio antenna 162 having the communication range R2 is
present on the bottom side of the ink cartridge 160.
However, while the ink cartridge 160 is in use, only
25 the first radio antenna 161 having the communication

range R1, that 1is, the radio antenna on the rear side

of the ink cartridge 160, is present.



25 container has electric power generating noans fox i;eT~erating electric
bower by' sa~ici el.ectromagzzei.ic induct:i.on and supplying the
eJ.ec~Cric power to said -55 W, rP~ PfiC SPTIClat~g m'all~ . 17. A
cpntai ner according to Claim1l) wherein said information nmenory medi um
renewably stores Lhe predeterm ned information and has ia~formation
accommodat a. ng neans, aal wherein Said ws reless co~r~nurricating neans w
rel essly receives rarii n wave and ~om@3t+ ;s LI ~e |'aai U wave to
information, which is accormmbdated in said infarmati on accommodati ng neans.
10 1f3. A container according (:0 Caim1l, whare:in;~ said recording |iquid
cont ai ner accommodated in a pacl zage having a poll,i,ux~ through which tl~e
wirel ess Col 1111 1ul7, jThe digtmibu® n 'whp-lhdridlds hiBurink g transport at

on. 15 19. A container according to Claim|, wherein said recording |iquid

conGai ncr acEofidddted 4 d Haikdde athvith@dy aiuie i e & hlvight B ess t he
W reless communication is capable in a |lural ity of directiaqgns, 20 during
t r az~spor LaLiGP™By.cat ign %ﬁWQQ¥\ﬁhQH+Q¥1SﬂﬂtfkﬁﬁQr¥QQcﬁﬁaﬁ@?iic:taohably
ot ab . <Yk AL SRS LRI 09, e o
Lgﬁﬁ{ rr]rgt %;SW%{&"EME Y % B TEAPLEIME G d P B dq oy W rel ess
through the back and bottom walls of the distribution
package 165. Therefore, they wirelessly communicate
with the ink cartridge 160 by placing the wireless
communicating apparatus 206 on the rear or bottom side
10 of the distribution package 165, as shown in Figure
14,

Referring to Figure 15, as an end user having
obtained this ink cartridge 160 in accordance with the
present invention removes the ink cap 111 from the

15 cartridge main assembly 211, the radio antenna 162
comes off with the ink cap 111. Therefore, the
communication range of the ink cartridge 160 becomes
limited to the communication range R1. Thus, as this
ink cartridge 160 is properly mounted into the printer

20 main assembly 211, the communication unit 206 falls
within the communication range R1, being enabled to
wirelessly communicate with the ink cartridge 160.
[Effects]

In the case of the ink cartridge 160 in this

25 embodiment of the present invention, the first and

second communication ranges R1 and R2 are on the rear

and bottom sides, respectively, of the distribution



_5G_ capable of wireless sending of a predeterm ned information in said
inforimati.on nmenory nmediumw thin a predeterm ned range; a.w rel ess
comuni cation antenna for w relessJy sending radi o wave;; andcomrunical.ion
5 Property changi ng nmeans fur clsaszglzzg a comunication property of the
wi rel ess sPndSng; said apparatus further conprising: wreless
rommuni cai : i ng neans for wireless conmunication with saa,d antenna, said

Wi reicss 10 comuni cati ng neans bei ng di3$posed within a sendablc range for
in-use state of said ink carl:ridge. 21. Au apparatus according to d.airn
20) further conpr5sing electric power supplying nmeans fc~r 15 supplying
electric: power to said ink cartridge through e.Lectromagnetic induct~.on.
and sai d i ni Packege d§é i nekdads idl eessid lsoier Féwerdttiengsfeans for
generating electric power through the: clectroqa%nel,lq i nducti on and
suppl yi ng | . @MENSdCaitd ngy GRPR red Usai2 09 top S@itisté@sed oddddi ng means. 22. An
zpparatus according tqo Cagim?2]1, further r~onPrisirsb electric power
c:ontro; | ne&r‘??mfl@ﬁcﬁgtemwtlttihn& ugpty SGF trHEES &0 il gdier to said

el ectric power, 25 .supplying neans predetermincd timng, and error
discrininatrﬁdségéﬁggﬁ 8%?&@%Fi}ﬁ%naﬁ?ﬁﬂlﬁﬁﬂ%¥ﬁﬁﬁ JFFB}qﬂﬁgn fai |.ure of
W rel esscrc: IOty sof. L kaf.or o]y : Is i r
connunicgtin%ﬁﬁgng%gq%ﬁén Fﬁgggﬁﬁgkfigmﬁbﬁ€%5%?ﬁ§ﬁ§§g%i@%ﬁ?ﬁ%reto. 23.

urn apparal , 4 € eRavdnTled tt Q "ChdilaBe? Qomaed o SMHed WK HBSF1dge
comuni cating m-:ans i.s hositiozred c~ntsid~ the predetermned i mted

range before 9@ dn nheCaritrsitd@dmbods mEuntogrd the $aied efuntivig tiem G on, arid
is positioned inside the predeturmncd limted range after said :inlc
cartridge i s timeurioathund caaiidnmedit g ilcdd part iben.esdablAisheaippariat us
~~c~nrdi.ng ~lo G aim20) whPrefn sai ~I noL~fi i i~g rortion i5 capable of
movnt . i ng a dlremaloiney sdfdesuch i nk cartridges, and there are: 15 prnvirlPd a
plurality of such wirel PSS Conmuni cati ng
10 Moreover, a person who does not know that the
ink cartridge 160 is enabled to wirelessly communicate
from both the rear side, where the communication range
of the ink cartridge 160 is R1, and the bottom side,
where the communication range of the ink cartridge 160
15 is R2, fails to establish data communication between
the wireless communicating apparatus 206 and the ink
cartridge 160, even if the person has the wireless
communicating apparatus 206. In other words, this
embodiment is desirable in terms of security.
20 Further, while the ink cartridge 160 in the
second embodiment of the present invention is used,
the range in which wireless communication can be
established between the ink cartridge 160 and the
printer main assembly 211 is only the first
25 communication range R1, which is on the rear side of

the ink cartridge 160. Therefore, satisfactory

wireless communication can be established between the



means which are (:zpabl.c of communication with respective ink cartridges.
25. A cartridge cnll~rli.ng apparatus for 2(1 c:nl tPCing an ink
cartridge, conprising: col.( ecting neans for recea.ving an inns r:artridge
including an int'ormat _ion nenory nmedi um sl ;oring predeterm ned
;information; wreless sen~litig neans capable of wireless sending of a
predeterm ned z5 information in Said information nenory nediumw ttzin a
predr~t<~rm .ned range; a wreless conwgsi-cati on antQnn~ for wirel.essly
SCird,lI Il ~ radio wave; and comuni cati on -5% prof>erty changi ng m-azis
for changing a ~:omranirai,ion property ~f thQ wirel ess sending; and

W rel ess communi cating nmeans for wireless comuni cation with the antenna,
said wirel eséng cemtuadest iif§ mwdndheeicogmdindgadddnwivntiitn 2Z86sendzhl e rage
of, the wirel ess sending when the iUl~ cartridge is disposable. A process
cartridge deﬂ-aéﬁéﬁﬂylﬁog%ﬁ aBpE PEriipm ofplhhei Pidrgémt imednof a prU<: css
cartridge nDuntin%lpnrtion of an ctropho taographic inmage tormry

) el
appar ai ; us, &8P§mplyoddds EéFPPP&gé%HGF§6#VS?ﬁg?céﬁqa A6 mat | on menory

nrdf~in]s"08&gguitry substrate 207 and microcomputer in the
5 bottom portion of the printer main assembly 211.
[Modifications]
The ink cartridge 160 in the second
embodiment of the present invention, demonstrates such
a structural arrangement that for the sake of
10 flexibility in communicational directionality, an ink
cartridge is provided with two radio antennas 161 and
162 different in location and extensional direction,
and that one (162) of the radio antennas is made
removable. However, an ink cartridge may be provided
15 with a single L-shaped radio antenna {unshown), one of
the two straight portions of which perpendicular to
each other can be removed to restrict the
communicational directionality of the ink container.
The ink cartridges 100 and 160 in the first
20 and second embodiments of the present invention,
respectively, demonstrate such arrangements that the
communication properties of an ink cartridge in use
are different from the communication properties of the
same ink cartridge during shipment. However, an ink
25 cartridge may be designed so that its communication
properties after it is removed from the printer main

assembly 201 or 211 are different from both of its



predetermned infr~rmati.on; 15 wire~.c:ss sendi ng noans capabl e of

wzrel ess sending of predetermned information in said information nenory
mediumw .thin a predeterm ned range; a w rel ess conmunication antenna for
20 Wi rd es5ly sending radi o wave; and c: nmmuni canon prUperty changi ng,
means far clanging a comunic: at3on groperty of the wireless sPndi.ng. 25
| 7. A devel oper cozatai ner detac, hably nountahl.e to a nounting portion of
a devel oper container nounting portion-@&7-an ol ectrophot ographi c i mage
form ng -59 apparatus, said devel vpPr contai ner conprising: an
information nenory nmediumstring , predetermned i nformal;ion; wreless
sendi ng neans capable o! wS.reless 5 sending of predelLerm ued

i . uf c~r mat | eamMmyNdgIad Liony PP toe shedrhe dd~dishmhiipddd el |ftrsedet er mi ned
range; a wireless communi cation anl.enna for, wi.relessly sending radio
wave; and 1i soadwmlcaddino® iowsidrs dheng dd feansesdbr changing a

conmuni cati o operty of Lhe wireles5 sending , 2:3_ A develop er

cont ai ner deR&E&H B@?%ﬁoéﬂtable tv a

Referring to Figures 17 - 19, an ink

5 cartridge 170, in the third embodiment of the present
invention, the communication properties of which after
it is discarded are different from those while it is
shipped and those while it is in use, will be briefly
described next.

10 Referring to Figure 17, the ink cartridge 170
in the third embodiment of the present invention is
provided with a circuitry chip 130 and a radio antenna
172. The circuitry chip 130 is on the bottom end of
the external surface of the front wall of the

15 cartridge main assembly 171, and the radio antenna 172
is on the portion of the external surface of the front
wall of the cartridge main assembly 171 above the
circuitry chip 130.

More specifically, the radio antenna 172 has

20 three distinctive portions: a first portion 173, or
the top portion, a second portion 174, or the bottom
portion, and a third portion 178, or the middle
portion. The first and second portions 173 and 174
are electrically connected or disconnected by the

25 third portion 178, which constitutes a part of a
pressure switch 175 of a contact type as the means for

switching the antenna properties. To describe more



15 mVUI Il tizy portion of a devel oper container nounting portion of a process
cartridge wh.ich is in turn detachably nountab.tc to a nounting portion of
an cl ectrophot ographi c i mage form ng apharatu5, Said devel oper contai ner
conpr,i s~.zy 20 an information nenory nmedi um storing predeternBner
infurmat.ion; wreless sending neans capable of wi.rcless sending of
predetermned information in said information nenory nediumwi thin a
predeterm ned 25 range; a wi reless c:ampg¥ cation antenna for wirel essly
sendi ng radi o wave; anti -60 conmuni cai .iun properly changi ng neans for
changi ng a comuni cation property of the wireless sc~nd9ng. 5 29. A

devel opi ng devi ce detachab7.y nountable to a devel opi ng dcvi.ce nounting
porti, ox~ o: [Eoaere tedty,ogiist dgaghiva lilnede ther ary ral dgsames tus)  sai d

devel opi ng device conprising; an information nenory nmedi um storing 10
prcrl ot Prnl n&d nugrtinrieatl Tdn:hagi @elr@e sserddithg imeaisl dugdis e witagt rel ess
sc~n~ling of nredcterm ned information in said informtion nenory medi um
within a predd®P& AFSSUEhG e 4 W0 i rtdhadsd Scormfighicomy g Eite A tha for

wi rel essl .y gending radio vaves; And f QUGS 101 BLOPETY, SLapng- i N
5 compression spring 177 as a pressure generating means,
is disposed.

Referring to Figure 17(b) and Figure 18, as
this ink cartridge 170 is mounted into the main
assembly 221 of the printing apparatus 220, the

10 contact type pressure switch 175 is turned off by a
projection 222 protruding frontward from the rear
portion of the carriage 202. 1In other words, the
contact type pressure switch 175 is off only after the
proper mounting of the ink cartridge 170 into the

15 apparatus main assembly 221, that is, while the ink
cartridge 170 is 1in use.

With the provision of the above described
structural arrangement, while the ink cartridge 170 is
within a distribution system, the contact type

20 pressure switch 175 is on, providing the ink cartridge
170 with a communication range RL of a predetermined
size, whereas after the proper mounting of the ink
cartridge 170 into the apparatus main assembly 221,
that is, while the ink cartridge 170 is in use, the

25 contact type pressure switch 175 remains turned off by
the projection 222 protruding frontward from the rear

portion of the carriage 202, providing the ink
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25 a predetermined angle and is made narrower than the
communication range RL of the ink cartridge 170, that

is, the communication range of ink cartiridge 170 after
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the discarding of the ink cartridge 170. The wireless

communicating apparatus 209 is disposed at the bend of

the neck portion.

[Effects]

5 In the case of the ink cartridge 170 in the
third embodiment of the present invention, the
communication range RS, which is the communication
range of the ink cartridge 170 during its usage, is
shorter than the communication range RL, which is the

10 communication range of the ink cartridge 170 during
its shipment, but, as the ink cartridge 170 is removed
from the printer main assembly 221 to be discarded,
the communication range of the ink cartridge 170
reverts to the communication range RL, which is longer

15 than the communication range RS. Therefore, as the
ink cartridge 170 is tossed into the cartridge
collecting apparatus 300 after its removal from the
printer main assembly 221, wireless communication 1is
satisfactorily established between the ink cartridge

20 170 and the wireless communicating apparatus 209 of
the cartridge collecting apparatus 300, making it
easier for a waste disposal dealer to manage the data
regarding the ink cartridge 170.

In addition, as the ink cartridge 170 is

25 mounted into the printer main assembly 221, the

contact type pressure switch 175 is automatically

turned off, reducing the communication range of the
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ink cartridge 170 to the communication range RS, that
is, the shorter one of the two communication ranges of
the ink cartridge 170, whereas as the ink cartridge
170 is removed from the printer main assembly 221, the

5 contact type pressure switch 175 is automatically
turned on, increasing the communication range of the
ink cartridge 170 to the communication range RL, that
is, the longer one. Therefore, an end user is not
required to carry out an operation dedicated to the

10 switching of the communication range of the ink
cartridge 170.

Further, in the case of the cartridge

collecting apparatus 300 in the third embodiment of
the present invention, its communicating apparatus 209

15 is disposed so that as the ink cartridge 170 is tossed
into the main assembly 301 of the cartridge collecting
apparatus 300 and falls through the neck portion of
the main assembly 301, the communicating apparatus 209
falls within the communication range RL of the ink

20 cartridge 170. Therefore, the wireless communicating
apparatus 209 1s allowed to wirelessly communicate
with only the single ink cartridge 170, which is
falling through the neck portion.
[Modifications]

25 The ink cartridge 170 in the third embodiment
of the present invention demonstrates such a

structural arrangement that the contact type pressure
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109%¢& () - 10"etc., are all integral parts of the cartridge main

assembly 171. However, each of the above listed

components may be mounted on a communication unit 181,

5 which is discrete from the cartridge main assembly
101, as those of an ink cartridge 180 shown in Figure
20.

Further, the ink cartridge 170 demonstrates

such a structural arrangement that as the ink

10 cartridge 170 is mounted into the carriage 202, the
contact type pressure switch 175 is turned off by the
projection 222 of the carriage 202. However, the
contact type pressure switch 175 may be turned off or
on by a projection 222 slidable with the use of a

15 solenoid (unshown).

Further, the cartridge collecting apparatus

300 in the third embodiment of the present invention,
is an example of a cartridge collecting apparatus
(300), the main assembly of which is shaped so that

20 the wireless communicating apparatus (209) of the
cartridge collecting apparatus (300) is allowed to
communicate, only one at a time, with the plurality of
ink cartridges (170) tossed into the cartridge
collecting apparatus (300). However, the design of

25 the cartridge collecting apparatus 300 may be modified

so that the wireless communicating apparatus 209 is

allowed to communicate, all at once, with all of the



10" 10"S;

109 & ()-s910% & ()- &710% & ()-510% & () -/ 0G0l 0000dEMbCLOY%@L0YBE () -

'()- g109B& () - 1096& () - 1096& () -
: 109%& ()-01. 1[ 1111dEnbCLO%r10%6& () - y1096& () - 1096& () - 1096& () - 1096& () -

1096& () - 1232h2222dEnbCL0%:* 1096& () - ( 1096& () - &ALOYBE () - $s109B& () - #F109%
& ()-9! 109%5& () -23: 3h32333dENHCLO%109%6& () - 310%& () -1 109%6& () - OF109%6& ()

- .109%8& () - @ @OY%B& () - 34* 4X4Y4AZA[ 4" 44HGH0% T10968& () - FL09%B& () -
105@ F1096& () -

"510%6&

105 105
91096& ()-17 1096& () - 444! 5Wp55dEDCLOYB1096E () - STL09BE () -

10968& ()- -10%& ()-10%& ()-109%& ()-5566D6266dELCL0% ! T1096& () - 1096& () -
MO0%¢& ()- QOYBE ()- 10%B&

1096& () - 666

) -
ﬂf%i!éﬂ%&r(i)dmw& (e (o -t 0968 () - &%

1096& () - #10%5&'() 7778FBX88dEbClO%&?@ﬂO@E&%E% 5f 1096& () - 3Z10%& () -210%

& () - 80210968nt flidﬁfowél(% toigt uy g

1OMKE ) @%%(@ﬁ‘ 1 iR 1%{'2“}11 Sc??&lf%o/t(dsf& egﬁwﬁ%d%/ﬁ@&'e(‘)@b@e&i 10%K& ()--1&

109 ()--S 10‘@%1%@&%?%?&?@ Y R, 0VE di @1 R @8 ()-@

BT G s ion e 1 -GS o

a&'()'S310%H&d@10:UEVééu¥?bm the plurality of ink cartridges 170.

s U<<y={\:

10% & () -
10! +&0: | 100/&'
1& 10% "

10

20

25

Further, this embodiment demonstrates only
such a business model that the ink cartridge data are
managed by a waste disposal dealer. However, such a
business model is also feasible that ink cartridge
data are managed solely by an ink cartridge
manufacturer from the beginning of the ink cartridge
manufacture to the end of the ink cartridge disposal.

For example, the identification data of each
ink cartridge 170 are stored by the manufacturer.
Then, the Internet can be used to trace each ink
cartridge 170 and collect the various post-manufacture
information of each ink cartridge 170, through the
wireless communicating apparatus 206 of each
distributor having a contract with the manufacturer,
the personal computer of an end user connected to the
registered printing apparatus 220, the wireless
communicating apparatus 220 of each waste disposal
dealer having a contract with the manufacturer
{unshown) .

In this case, the ink cartridge manufacturer

can trace each ink cartridge 170 from the beginning of

29 )B8 ARIABLI) - @~
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enabled to use the data obtained by tracing each ink
cartridge 170, for making or modifying production
plans.

5 [Embodiment 4]

Next, referring to Figure 21, the fourth
embodiment of the present invention will be briefly
described.

[Structure]

10 An ink cartridge 190 in the fourth embodiment
of the present invention has a circuitry chip 130,
which is on the rear portion of the external surface
of the top wall of the cartridge main assembly 101.
The ink cartridge 190 also has a first radio antenna

15 191 having a predetermined length, which is on the
front side of the external surface of the top wall of
the cartridge main assembly 101.

Further, the ink cartridge 190 has a second
radio antenna 192, a radio wave absorption layer 193,

20 and a third radio antenna 194. The second radio
antenna 192 is shorter than the first radio antenna
191, and is layered across the rear half of the top
surface of the first radio antenna 191. The radio
wave absorption layer 192 is a communicafion blocking

25 means, and is layered across the front half of the top
surface of the first radio antenna 191. The third

radio antenna 194 has the same length as the first
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surface of the second radio antenna 192 and the
surface of the radio wave absorption layer 193.
The third radio antenna 194 is an integral
5 part of the label (unshown), and is removably attached
to the top surface of the second radio antenna 192 and
the top surface of the radio wave absorption layer
193, as shown in Figure 21(b). The second radio
antenna 192 and radio wave absorption layer 193
10 together are in the form of a coupon (unshown), and is
removably attached to the top surface of the first
radio antenna 191, as shown in Figure 21(c).
The radio wave absorption layer 193 is formed
of a substance such as ferrite or carbon which absorbs
15 radio waves. Thus, while the ink cartridge 190 is
used, that is, after the removal of the third radio
antenna 194, the radio wave absorption layer 193
prevents the portion of the first radio antenna 191
under the radio absorption layer 193, from
20 functioning.
In the case of the ink cartridge 190
structured as described above, while the ink cartridge
190 is distributed, the third radio antenna 194
remains on the ink cartridge 190, as shown in Figure
25 21(a), and therefore, the communication range of the

ink cartridge 190 is a communication range RL of a

predetermined size, whereas while the ink cartridge



10{{ 10{{e.f4gcgg)hhh}[9+1 10!, &1 10%& ()-3 !&l 10%~& ()-3

/ 1095& ()-& 91 10%&' ()- !5& 9! 10965& ()- ! & 91 10%& ()- hhhhhiiiPjdBl 10!,

100\ & ()-@ 109%& ()-s!a” 10%u& ()-s10% & ()-310% & ()- 10

10Pj j j KkkkTl a?B1 10!'!( . .

10%' ()-e&10% & ()-9''10% & ()-H q' 109 ()-HI0O% & ()-S

1000 & ()-al |l Armmmmirg\=0l'y 10% & ()- 10\ 10\ 10\ @

10% & ()-1&0:110%\& ()-F '0:110%\ & () -B6F .

109" () - ermUooppqwx6g\ =0! & ' 100\ & ()-@! 109%&' () - !>:!1Q@6\&.()-

21109 ()- !'N 10%bb&f()-!x‘ 10% \ I\ & ()-qqgrasbscsdsi ssr S10! as

0 () - %n & (

10%zuz& () 3%0 is 1n use, that is, after the proper mounting of
the ink cartridge 190 into the printer main assembly
201, the third radio antenna 194 has been removed,
only the second radio antenna 192 functioning, as

shown in Figure 21(b), and therefore, the

[$11

communication range of the ink cartridge 190 is a
communication range RS, which is shorter than the
communication range RL, or the communication range of
the ink cartridge 190 while it is distributed.

10 After the removal of the ink cartridge 190
from the printer main assembly 201, more specifically,
when the ink cartridge 190 is ready to be discarded,
the second radio antenna 192 is removed along with the
radio wave absorption layer 193 by, for example, a

15 waste disposal dealer, as shown in Figure 21i(c),
allowing the first radio antenna 191 to fully
function. Therefore, the communication range of the
ink cartridge 190 is again RL, which is longer than
RS, that is, the communication range of the ink

20 cartridge 190 during its use.

Further, in the case of the ink cartridge
190, the second radio antenna 192 and radio wave
absorption layer 193 together are in the form of a
coupon. Therefore, as an end user hands a used ink

25 cartridge 190 to, for example, a waste disposal
dealer, the waste disposal dealer is to pay a

recycling fee to the end user, and the waste disposal

'S
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manufacturer in exchange for the coupon.
[Effects]
Also in the case of this ink cartridge 190 in
5 fourth embodiment of the present invention, while the
ink cartridge 190 is in use, its communication range
is the communication range RS, which is shorter than
the communication range RL, that is, the communication
range of the ink cartridge 190 while it is
10 distributed, but, after the discarding of the ink
cartridge 190, the communication range of the ink
cartridge 190, is again the communication range RL,
which is longer than the communication range RS, or
the communication range of the ink cartridge 190 while
15 it is in use.

Further, the second radio antenna 192 and
radio wave absorption layer 193 together are in the
form of, for example, a coupon. Therefore, it is
possible to urge an end user to recycle the used ink

20 cartridge 190 by setting up such a system that a waste
disposal dealer is to pay an end user a recycling fee
in exchange for the coupon, and the waste disposal
dealer is to collect a recycling fee from a
manufacturer in exchange for the coupon.

25 [Modifications]

The ink cartridge 190 in the fourth

embodiment of the present invention, demonstrates such
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a structural arrangement that thc radio wave
absorption laycr 193 is removed along with the radio
antenna 192. llowever, only the radiv wave absorption

layer 193 may be removed, leaving the second radio

[

antenna 192 on the ink cartridge 190, as in the case

of an ink cartridge 1496 shown in Figure 22. Also, the

second radio antenna 192 may be climinated as in the

case of an jink cartridge 197 shown in Figurec 23.

An ink cariridge in accordance with the

10 present invention is capable ol wirelessly
transmitting Lhe predetermined type of information
from its information sltoragc means, throvgh a radio
antenna, Llhe communicatlon properties of which arc
controllable. Thereflfore, the communication properties

15 of the ink cartridge can be¢ optimlzed in accordance
with the situation in which the ink carlridge Is
placed, for examplc, while Lhe ink cartridge is
distributed. while the ink cartridge iIs used, after il
is discarded, efe.

20 The present invention is conveniently
applicable to a process cartridge for an
electrophotographic image forming apparatus., which is
detachably mountable to thc apparatus, such as the
ones disclosed in U.S. Patents Nos. 6,404,995 or

25 5,923,917, or Japanese Laid-open Palent Application

No. 2000-330434, [or example, in place of the

recording liquid container described in the forecgoing,
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The process cartrirdge may contain as a unit an
electrophotographic photoscnsitive member and charge
means, dcveloping means or cleaning means (process
means), the unit bcing delachalbly mountable to Lhe

5 main assembly ol lhe electrophotographic image forming
apparatus. The process cartridge may contain as a
mit an electrophotographic photosensitive member and
at least one of charge means, developing means and
cleaning means (process mcans), the unit being

10 detachably mountable to the main assembly of the
electrophotographic image forming apparatus. The
proccess carlridge may contain as a unil an
electrophotographic pholosensitive member and at least
developing mecans (process means), the unit being

15 detachably mountable to the main assembly of the
electrophotographic image forming apparatus.

The present invention is also conveniently
applicable to a decveloper container for an
elcctropholographic image forming apparatus, which is

20 detachably mountable Lo the apparatus or to a
developing device, such as the ones disclosed in U.S.
Patents Nos. 5,649,270 or 5,351,728 or Japanese Laid-
open Patent Application No. 2000-330434, for example,
in place of the recording liquid container described

25 in the foregoing.

The present invention is also conveniently

applicable to a developing device for an
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ones disclosed 1n U.S5. Patent No. 5,956,541, lor
example, in place of Lhe recording liquid container
5 described in the foregoing.

Tn these applications to the
electrophotographic apparatuses and components, the
memory elements and antenna elements described in the
foregoing embodimcnts replace the memory elemcnts and

10 the antenna elements of the cleclrophotographic
apparatuses and components. The memory elemenls may
slore all vr a piece or pileces of information
disclosed in the above-mentioned publications as well
as Lhe abyve-described distribution, shipmentL or

15 transportation counlrols.

While the invention has been described wilh
rcference to the strvctures disclosed herein, it is
not confined to Lhe delails set forth, and this
applicalion is Intended to cover such modifications or

20 changes as may come within the purposes of Lhe

improvements or the scope of Lhe following claims.
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1. A recordlong Liquid container for containing

liquid for recording to be supplied to recording
means, sald recording liquid counlainer being
5 detachably mountable to a mounting porlion of 4
recording device, said recording liquid container
comprising:
an information memory medium storing
predetermined information;

10 wireless sending means capable of wireless
sending of a precdetermined information in said
information memory medium within a predetermined
range;

a wireless communication antenna f(or
15 wirelessly sending radio wave: and
comnunication property changing means for
changing a communication property of the wireless

sending.

20 2. A conlainer gccording to Claim 1, wherein
said communication property is a sendable rangc of the

wireless sending.

3. A container according to Claim 2, wherein
25 sajid communication property changing means changes a

length of sald antenna for Lhe wireless communication.
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A. A contalner according to Claim 1., wherein
said communication properly is 4 direction of the

wireless sending.

5 5. A contalner according to Claim 1, whcrein

sajd antenna has a first poriion and a second poriion.

6. An apparatus according to Claim 5, wherein

said communication property changing means has a

10 protecting member which is detachably mounted to said
recording liquid container, and wherein said antenna
has a first portion which is [ixed to said rccording
liquid container and a second portion fixed to said
protecting member.

15

7. A container according to Claim 5, wherein
said communication property changing means connect or
disconnect a fTirsl portion and a second portion of
sald antenna.

21)

8. A container according 1o Claim 5, wherein
said antenna has a third portion which is movahle Lo
and away from said Tirst and second portions, and
wherein safd communication properiy changing means has

25 resilient means lor resiliently urging said third
portion toward a position wherc said third portion is

contacted Lo said first portion and said second
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9. A container according to Claim 5, wherein a
sending dircctivity of firsi portion and that of said

second portion of said antenna are different from each

(9]

aother.

10. A container according to Claim 1, wherein
antenna has antenna mcmbers having lengths differcent
10 from each other, and said communication property
changing means selectively makes antenna members

valid.

11. A container according Lo Claim 10, wherein
15 sald antenna members which are sheet-likc antennas are
removably laminated with sheet-like communication

preventing means.

12. A container according to Claim 1, wherein
20 sald communication properiy changing means makes the
sendable range ol said wireless sending smaller when

said cartridge is mounied to said printer than when

said cartridgce is in a transportation stage before

sald cartridge is mounted to said printer.

13. A container according to Claim 1, wherein

said communication property changing means makes the
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sendable range of sald wireless sending smaller when
sald cartridge is mounted to said prinier than when
said cartridgec is removed Trom said recording device

and is disposable.

14. A container according to Claim 1, whecrein
antenna has antenna members having directivities
different from cach other, and said communicalion
property changing means seleclively makes antenna

10 members valid.

15. A conlalner according to Claim {4, wherein
said communicatlon property changing means makes valid
a plurality of directivities of sald wireless sending
15 during a transportation stage before said recording
liquid container is mounted to said recourding device,
and makes valid a siugle directivity of said wireless
scnding when said recording liquid container 1s

mounted to said recording device.

20
16. A container according to Claim 1, whercin
saild recording device includes electric power
supplying means for supplying electric power through
eleclromagnetic inducLion, and said reccording liquid
25 container has electric power generating means for

generating electric power by said electromagnelic

induction and supplying the electric power to said
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17. A container according to Claim 1, wherein

said information memory medium renewably stores the

o

predetermined information and has information
accommodating means, and wherein said wireless
communicating means wirelessly receives radio wave and
converts Lhe radio wave to intformation, which is
accommodated in said information accommodating means.
10
18. A container according to Claim 1, wherein
said recording liquid container accommodated in a
package having a portion through which the wircless
communicatlion is capahle, during transportation.
15
19. A contalner according to Claim 1, wherein
sald recording liquid containcr accommodated in a
package having a portion through which the wireless
communication is capablc in a plurality of direections,

20 during transporlalluu,

20. A printer to which an ink cartridge is
detachably mountable, said apparatus comprising:
a cartridge mounting means for mounting the
25 ink cartridge, said ink carlridge including,
an information memory medium storing

predetermincd information; wireless sending means
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information in said information memory medium within a
predetermined range; a wircless communication antenna
for wirelessly sending radio wave; andcommunicalion
property changing means {or clhianging a communication
property of the wireless sending;

said apparatus further comprising:

wireless communicating means for wireless
communication with said antenna, said wircless
communlicating mcans being disposed within a sendable

range for in-use state of said ink cartridge.

21. An apparatus according to Claim 20, further
comprising eleclicic power supplying means tor
supplying electric power to said ink cartridge through
electromagnelic induction, and said ink cartridge
inecludes electric power generating means for
generating electric power through the clectromagnelic
induction and supplying Lhe electric power to satd

wireless sending means.

22. An apparatus according to Claim 21, further
comprising electric power control mcans for permitting
supply of the clectric power to said electric power
supplying means at predetermined timing. and error
discriminating means for discrimipating mounting error

upon failure of wireless reception of L information by
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said wireless communicating means when the eleciric

power 1s supplicd thereto.

23. An apparalus according to Claim 20, wherein

said wireless communicating means is poslitloned

(41

outside the predetermined limited range before said
ink cartridge is mounted to said mounting portion, and
is positioned inside Lhe predetcrmincd limited range
after salid ink cartridge is mounted to said mounting

10 portion.

24. An apparatus according to Claim 20, wherein
sald mountivg portion is capable of mounting a
plurality ol such ink cartridges, and there are
15 provided a plurality of such wireless communicating
means which are capablc of communication with

rcspective ink cartridges.

25. A cartridge collecting apparatus for
20 collecting an ink cariridge, comprising:
collecting means for receiving an ink
cartridge including an intormation memory medium
storing prcdetermined information; wireless sending
mcans capable of wireless scnding of a predetermined
25 intformation in said information memory medium within a
predetermined range: a wireless communication antenna

for wirelessly sending radio wave; and communication
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property of the wireless sending; and
wireless communicating mcans for wireless
communication with the antenna, said wireless
5 communicating means being disposed within a sendahle

range of Lhe wireless sending when the iuok cartridge

is disposable.

Z26. A process cartridge detachably mountable to a
10 mounting portion of a proccss cartridge mounting
portion of an electrophotographic image lorming
apparatus, said process carlridge comprising:
an iuformation memory medium siocing
predetermined information:
L5 wireless sending means capable of wireless
sending ot predetermined information in said
"information memory medium within a predetermined
rangc;
a wireless communicalion antenna for
20 wirclessly sending radio wave; and
communication property changing means far
changing a communication property of the wireless

sending.

25 27. A developer container detachably mountable to a
mounting portion of a developer container mounting

portion of an electrophotographic image forming
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wireless sending mcans capable ol wireless
5 scnding of predelermined information in said
information memory medium wilhin a predctermined
range;
a wireless communication anlenna for
wirelessly sending radio wave; and
1u communication property changing mcans for
changing a communication property of Lhe wireless

sending.

28. A developer container detachably mountable to a
15 mounting portion of a developer container mounting
portion of a process cartridge which is in turn
detachably mountablc to a mounting portion of an
clectrophotographic image forming apparatus, said
developer container comprising:
20 an Information memory medium storing
predetermined information;
wlreless sending means capable of wircless
sending of predetermined information in said
information memory medium within a predctcrmined
25 range;
a wireless communication antenna [(or

wirelessly sending radio wave; and
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developing device mounting portion of an
electrophotographic image forming apparatus, said
developing device comprising:

an information memory medium storing
10 predetermined infurmation:
wireless sending means capable of wireless
sending of predetermined information in said
information memory medium within a predetcrmined
rangc;

15 a wircless communication antenna for

wirelessly sending radio wave: and
communication property changing means for
changing a communication property of the wirelcss

sending.

20

25



