27 SEPT 2006 -1 RECORDI NG LI QUI D CONTAINER AND | NK JET RECORDI NG AREARATS
FI ELD OF THE | NVENTI ON AND RELATED ART 5 The present invention relates to a

recording |liquid container for storing the recording liquid to be supplied
to a recording head. It also relates to an ink jet recording apparatus in
which a recording liquid container in the formof a cartridge is 10

renovabl y nountabl e. There are various apparatuses, a single or plurality
of parts of which are in the formof a cartridge which can be renovably
mountable in the main assenbly of the-dpparatus. For exanple, an ink jet 15
printer is structured so that a single or plurality of ink cartridges are
renmovably nmountable in its nmain assenbly. Referring to Figure 9, an exanple

of a conventional ink jet _pri r r cribed 20 above will be
descri bed. Hereafter, the &ﬁﬁ&%@&kﬁé&ﬁ&ﬁﬁgi%g%@?ﬂgﬁﬁ‘and rearward directions

mean the directions in%&g@ﬁg% B%Ttp%dq#ﬁ¥ﬁ$“ﬂﬂﬁ%ﬂ%§1ﬁjgure 9. This ink jet
y uns

printer 1 conprises the nain assenb own) "and an ink cartridge 2. The
ink cartridge 2 25 is renovably nmountable in the nain assenbly of the
printer 2. The ink cartridge 2 has a box-shaped main 27 SEPT 2006

FIELD OF THE INVENTION AND RELATED ART

5 The present invention relates to a recording
liquid container for storing the recording liquid to
be supplied to a recording head. It also relates to
an ink jet recording apparatus in which a recording
liquid container in the form of a cartridge is

10 removably mountable.

There are various apparatuses, a single or
plurality of parts of which are in the form of a
cartridge which can be removably mountable in the main
assembly of the apparatus. For example, an ink jet

15 printer is structured so that a single or plurality of
ink cartridges are removably mountable in its main

assembly.

.

Referring to Figure 9, an example of a

conventional ink jet printer structured as described

24 above will be described. Hereafter, the upward,
downward, forward, and rearward directions mean the
directions indicated by the arrow marks in Figure 9.
This ink jet printer 1 comprises the main assembly
(unshown) and an ink cartridge 2. The ink cartridge 2

25 is removably mountable in the main assembly of the
printer 2.

The ink cartridge 2 has a box-shaped main



-2 structure 4. This main structure 4 contains ink (unshomn) Thezqghprzmm
structure 4 also has an ink outlet 5 which is attached to the fro

portion of the bottomwall, that is, the wall which will be at 5 the bottom
after the proper nmounting of the ink cartridge 2 in the main assenbly of
the printer 2. The main structure 4 of the cartridge 2 also has a
projection 7 and a lever 8 for locking the ink cartridge 2 in the
predeterm ned position in the main 10 assenbly of the printer 2. The
projection 7 protrudes fromthe bot t om&r ont edge of the cartridge main
structure 4, and the |ocking |lever 8 protrudes diagonally upward fromthe
bottom rear edge of the cartridge nain structure 4. The locking I ever 8 can
15 be elastic bent to tr|d mai n structure
4, and has a I éFHﬁecﬁa Wg%lgm%%ﬂ? &%? prﬁﬁé} Qﬁrnned | ocati on
on the rear of I i 8., T rrnter n assenbly is
provi ded mItﬁE§SL§833arr&§§em%§%'%grg%barfrﬂdgg%h h@br l% has a recess
12 in which bRk scapbii-§99 o2 4it§ 4 vahl Ly I cess 12 has a
proj ection 1%“2% a5 p&o gctﬁgnaf} C$%% %goﬁegfrg%ﬁﬁ3 R??Hggggfrontthe

bott om porti 9Re0hotRGm WARY ,S Wik ‘%C‘?tsOf thide Wwa9aeShith w%ilarﬁil‘ tfe projection

14 projects froma predetermned [ocdation on the rear surface of the recess
12. Wth gthenkr 88% tBhOketkiron nk3 peb plie morinftiidge ol tHehg i/ SEPT 2006

cartridge 2 in the main assembly of the printer 2.
The main structure 4 of the cartridge 2 also has a
projection 7 and a lever 8 for locking the ink
cartridge 2 in the predetermined position in the main
10 assembly of the printer 2. The projection 7 protrudes
from the bottom front edge of the cartridge main
structure 4, and the locking lever 8 protrudes
diagonally upward from the bottom rear edge of the
cartridge main structure 4. The locking lever 8 can
15 be elastically bent toward, or away from, the
cartridge main structure 4, and has a locking claw 9,
which protrudes from a predetermined location on the
rear surface of the locking lever 8.
The printer main assembly is provided with a
20 carriage 11, as a cartridge holder, which has a recess
12 in which the ink cartridge 2 is removably
mountable. The recess 12 has a projection 13 and a
projection 14. The projection 13 protrudes from the
bottom portion of the front surface of the recess 12,
25 and the projection 14 projects from a predetermined
location on the rear surface of the recegs 12, With

the front projection 13 of the carriage 11, the



-3 projection 7 of the ink cartridge 2 engages, whereas wth the rgngPszw
projection 14, the locking claw 9 of the 1ink cartridge 2 engages.

carriage 11 has an ink inlet 15 which is 5 attached to the front portion
of the bottomwall of the recess 12 of the carriage 11. The ink inlet 15
and the ink outlet 5 of the ink cartridge 2 can be connected or

di sconnected. Wth the provision of the above described 10 structural
arrangenent, as the ink cartridge 2 is_,nounted onto the carrlage 11 of the
printer main assenmbly, ink is supplied“fromthe ink cartridge 2 to the
mai n assenbly of the ink jet printer 1. The ink <cartridge 2 is nounted onto
the carriage 11 in the 15 foll ow ng manner: first the ink cartridge 2 is to

it .“'Ef-‘&hé@ﬂ?ﬁt 7l Bﬁe&ﬁ@r 13k IR PG HR 2 Gaddian wddiedd ont i de,

as shown in Figure 9 i nk ca |s t'o be omered into

the recess 12j¢f thaereaw R@ageéhaa that thléel%rc‘ml%“gt QR Plof hgd Nk 20
cartridge 2 engages with e projection 13 of the carriage 11 dlagonally

from behind, iag shewnidpe Bi gupagdch). Next, the rear side of the ink
cartridge 2 is to be pushed down, while elastically bendi ng the 25 | ocki ng
| ever 8, which is in Thataarriaigl tthehapr aneqhikondnl4 tofi ot hevigayy iigge, as
shown in Figure 9(c), until the locking claw 9 of the | ocking |ever 8 27
SEPT 20065 attached to the front portion of the bottom wall of
the recess 12 of the carriage 11. The ink inlet 15
and the ink outlet 5 of the ink cartridge 2 can be
connected or disconnected.
With the provision of the above described
10 structural arrangement, as the ink cartridge 2 is
mounted onto the carriage 11 of the printer main
assembly, ink is supplied from the ink cartridge 2 to
the main assembly of the ink jet printer 1. The ink
cartridge 2 is mounted onto the carriage 11 in the
15 following manner: first, the ink cartridge 2 is to be
held tilted so that its rear side becomes higher than
the front side, as shown in Figure 9{a). Then, the
ink cartridge 2 is to be lowered into the recess 12 of
the carriage 11 so that the projection 7 of the ink
20 cartridge 2 engages with the projection 13 of the
carriage 11 diagonally, from behind, as shown in
Figure 9(b).
Next, the rear side of the ink cartridge 2 is
to be pushed down, while elastically bending the
25 locking lever 8, which is in contact with the

projection 14 of the carriage, as shown in Figure

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



-4 locks with the projection 14 of the carriage 11, as shown in FlgH%eszm
9(d). The nonment the | ocking claw 9 of the ink cartrldge 2 locks wt
projection 14 of the 5 carriage 11, the person who is nounting the ink
cartridge 2 can feel and hear a "click", which assures that the ink
cartridge 2 has just been properly nounted on the carriage 11. The ink
cartridge 2 properly nounted on the 10 carriage 11 can be renpoved fromthe
carriage 11 by pushing the top end portion of the | ocking |ever 8
frontward with a finger (unshown) so t hdf the | ocking claw 9 becones

di sengaged fromthe projection 14. The above described structural
arrangenent 15 for the ink jet printer 1 is very sinple, and yet, makes it

easy Lo TeroyBRIL YR shhe Bl Santel dge o (B fkhg Gl iiagg AL Further,

when the | ocki'ng claw engages W th the proj ctlon

generates thenowhl GKi B guseURdgwhil e providing a user 20 with the feeI of
"click" |nf§rn1ng the &ger 9gaphthe ink cartridge 2 has just been properly

mount ed. However, thege E%%%ant%%elo%kh%ﬁ caRd 90w 9fe tihg "click” are
very subtle. Therefore when, for exanple, a user who is not famliar with

these 25 "cl bakitRgagBhenqwRRe RRUR &heheﬁoqlécct%tnalmerof&tﬂehe user
sonetines fails to push down the ink container all the way into the recess
of the cagriageribge?2q1SERTe2@@&son who is mounting the ink
cartridge 2 can feel and hear a "click", which assures
that the ink cartridge 2 has just been properly
mounted on the carriage 11.
The ink cartridge 2 properly mounted on the
10 carriage 11 can be removed from the carriage 11 by
pushing the top end portion of the locking lever 8
frontward with a finger (unshown) so that the locking
claw 9 becomes disengaged from the projection 14.
The above described structural arrangement
15 for the ink jet printer 1 is very simple, and yet,
makes 1t easy to removably mount the ink cartridge 2
onto the carriage 11. Further, when the locking claw
9 properly engages with the projection 14, it
generates the "clicking"” sound while providing a user
20 with the feel of "click", informing the user that the
ink cartridge 2 has Jjust been properly mounted.
However, these feel of the "click" and sound
of the "click" are very subtle. Therefore, when, for
example, a user who is not familiar with these
25 "clicking" phenomena mounts the ink container 2, the

user sometimes fails to push down the ink container

all the way into the recess of the carriage 11,



-5 causing the ink cartridge 2 to end up in the state shown in Fi givgp?e6os
When the ink cartridge 2 is in the above described state shown in Figure
9(c), the ink outlet 5 5 of the ink cartridge 2 and the ink inlet 15 of the
carriage 2 are inproperly connected, which sonetinmes nmay prevent ink from
being supplied to the printer main assenbly. At a glance, however, the ink
cartridge 2 appears to be properly nounted on the 10 carriage 11. Therefore,
it isdifficult for the user wunfamliar with the above described structural
arrangenment to recogni ze that the ink 6§Ftridge 2 has not been properly
mounted on the carriage 11. If the ink jet printer 1, in which the ink 15
container is in the above described condition, is nade to carry out a

P ek PeEAbEE, RRENTPRI cBIRG A, 208! Sl b GANSHIEG ik 20 L1 o0, &t

i s sucked, ong i Into theink jet It Tnecessary to

carry out ang@pehatihofikarer gMpYing the 20 air fromthe ink jet head. In
sone cases, Ft ?s t oo l%i??ic&?? to renove such air fromthe ink jet, making

it necessary to replaggehhehknk nketahtedd digksel fis lih e esol ve the above
described problem it is possible to attach a single or 25 plurality of

el ectrical tgeRcpabsqoRthie &BWNPEht Faguref gike batl-omniuidiage tofs t he
bottomwall of the ink cartridge 2 and the rear portion of the top surface
of 27 SEPY 2886the ink cartridge 2 and the ink inlet 15 of the
carriage 2 are improperly connected, which sometimes
may prevent ink from being supplied to the printer
main assembly. At a glance, however, the ink
cartridge 2 appears to be properly mounted on the
10 carriage 11. Therefore, it is difficult for the user
unfamiliar with the above described structural
arrangement to recognize that the ink cartridge 2 has
not been properly mounted on the carriage 11.
If the ink jet printer 1, in which the ink
15 container is in the above described condition, is made
to carry out a printing operation, printing paper 1is
wastefully consumed. In addition, air is sucked,
along with ink, into the ink jet head, making it
necessary to carry out an operation for removing the
20 air from the ink jet head. In some cases, it is too
difficult to remove such air from the ink jet, making
it necessary to replace the ink jet head itself.
In order to solve the above described
problem, it is possible to attach a single or
25 plurality of electrical terminals on the rear portion
of the bottom surface of the bottom wall of the ink

cartridge 2 and the rear portion of the top surface of



-6 the bottomwall of the recess 12 of the carriage 11, so that it,h869%66
possible for the printer main assenbly to electrically confirm whether or
not the electrical termnal on the ink cartridge side is in 5 contact with
the electrical termnal on the carriage side (unshown). Japanese Lai d-open
Pat ent Application 2000- 037880, for exanple, discloses a printing apparatus
(unshown), which enploys an ink cartridge having an 10 i nformati on storage
medi um meking it possible for information to be supplied fromthe ink
cartridge to the printer main assenblyﬁ‘The ink cartridge 2 and carriage
11, however, are sonetines contam nated by ink. Therefore, the electrical
termnals such as the 15 above described ones are highly likely to be poorly

d, di ffi I d whet h
comeet .. LTSRS b, RS AR 2GOUTR S, (g SRS et e o
Further, 1 O RRECY T SRoRBLTEARLA bICHTe 1r0 &qqlst%rd%% bed ‘above

becone shorte at the £ion storage nmediumis

subj ected 10,85k dfge Orggq%tqflc%'ﬁg c:'oﬁ%'irgo%etﬁq%sfu' ol el e erasure

of the |nforna I on therein t he estruction thereo 25 The sane

patent appl i g3kienihio diriihaicsn the Whiclass didaRsiiagl a ofy [ nformation
froman ink cartridge to the printer main assenbly, wth the use 27 SEPT

2006 5 contact with the electrical terminal on the carriage
side (unshown).
Japanese lLaid-open Patent Application 2000-
037880, for example, discloses a printing apparatus
(unshown), which employs an ink cartridge having an
14 information storage medium, making it possible for
information to be supplied from the ink cartridge to
the printer main assembly. The ink cartridge 2 and
carriage 11, however, are sometimes contaminated by
ink. Therefore, the electrical terminals such as the
15 above described ones are highly likely to be poorly
connected, making it difficult to always accurately
determine whether or not the ink cartridge 2 has been
properly mounted on the carriage 11.
Further, if the electirical terminals such as
20 those described above become shorted, it is possible
that the information storage medium is subjected to a
large amount of electrical load, resulting in the
erasure of the information stored therein, or the
destruction thereof.
25 | The same patent application also discloses
the wireless transmission of information from an ink

cartridge to the printer main assembly, with the use



-7 of radio waves. This arrangenent, however, has not taken into 27 SEPT 2006
consideration the rel ationship between the nounting of an ink contailner
onto the printer main assenbly and the wrel ess communi cation. Therefore, 5
it is possible that even if an ink cartridge has been inproperly nounted in
the printer main assenbly, the wreless conmunication between the printer
main assenbly and ink cartridge nay be satisfactory, nmaking it difficult
to accurately judge whether or not the éﬁ ink cartridge has been properly
mounted in the printer main assenbly. SUMVARY OF THE | NVENTI ON The present
invention was nmade in 15 consideration of the above descri bed problem Thus,
its primary object is to provide a conbination of an apparatus which

enpl oys a cardq i 4980 IR _carfﬂfsdgffré@“gﬂ,ag%%ﬁﬁﬁass izltéopossi ble to

accurately determ ne whether or not the Tart properly

mount ed i Nt 0 A& ARt AR ft 1418 +IRPAY B USHnACEP I e d R file aspect of

the present invention, there is provided a recording liquid container for
cont ai ni ng | inict ifrQ JreGR diddd doh el 2 SHPR] 1tk tor 11860F didgn Means, said

recording liquid container being detachably nountable to a nounting
portion of aaseeaitdiynGmiewHee wisal -4 €t dd tiod. 27riRERIr@RP6 -8
5 1t is possible that even if an ink cartridge has been
improperly mounted in the printer main assembly, the
wireless communication between the printer main
assembly and ink cartridge may be satisfactory, making
it difficult to accurately judge whether or not the

10 1ink cartridge has been properly mounted in the printer

main assembly.

SUMMARY OF THE INVENTION

The present invention was made in

15 consideration of the above described problem. Thus,
its primary object is to provide a combination of an
apparatus which employs a cartridge, and a cartridge
therefor, which makes it possible to accurately
determine whether or not the cartridge has been

20 properly mounted into the main assembly of the
apparatus.

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

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

portion of a recording device, sald recording liquid



contai ner conprising an information nmenory nedium storing predeterfgéq?42mm
information; and wireless sending nmeans which is capable of sending t
predeternlned information stored in said information 5 nmenory medi umw thin
a predetermned Iimted range. According to another aspect of the present
invention, there is provided a container wherein said nounting portion is
capabl e of nounting a plurality of such recording liquid containers nounted
adj acent to 10 each other, and wherein the predetermned limted range is
such that wreless sendlng means is |nc§pable of sending the predeterm ned
information to the adjacent one. According to a further aspect of the
present 15 invention, there is provided a container wherein said nounting

portion is pr 8ng§ge¥nEgmﬁgggaégggHHEQ?gr&gt10%4relessl rece|V|ng t he

predeternlne or frat ron d i ref'ésssell ahs When said

recording %ﬂHkﬂng?@ g@%érk§néﬂb§h?ﬁ¥h§kHXnCOQB ehﬁr%l%%%”tEd 20 to the

mount i ng portion 'ng to a further aspedt of VA& present invention,

there is proyifgd,g ﬁeehglwﬁ&cﬁhEEebapaapg o%eggheaﬁg gyl ce includes

el ectric power supplying neans for supplying electri'c power through 25
el ectromgnebkedéeéyﬁihea 1ﬁ@6rﬁawohe§%%aglhl qdiid m%tﬁaiarﬁromas electric

power generating neans for generating electric power by said
el ectronmepnehikfio?y HERTuMOQ6thifl a predetermined limited range.

According to another aspect of the present
invention, there is provided a container wherein said
mounting portion is capable of mounting a plurality of
such recording liquid containers mounted adjacent to

16  each other, and wherein the predetermined limited
range is such that wireless sending means is incapable
of sending the predetermined information to the
adjacent one.

According to a further aspect of the present

15 invention, there is provided a container wherein said
mounting portion is provided with receiving means for
wirelessly receiving the predetermined information
from said wireless sending means when said recording
liquid container is substantially completely mounted

200 to the mounting portion.

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

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

generating electric power by said electromagnetic



i nduction and supplying the electric power to said wreless Sendin?7éﬁﬁﬁ}‘m
According to a further aspect of the present invention, there is pfo a
contai ner wherein said 5 information nenory nedi umrenewably stores the
predeterm ned information and has information acconmodati ng neans, and
wherein said wirel ess comunicating neans wirel essly receives radi o wave
and converts the radio wave to information, which is 10 accommpdated in said
i nformati on acconmodati ng neans. Accor%jng to a further aspect of the
present invention, there is provided afink jet recording apparatus having
an ink cartridge nmounting portion for nmounting an ink cartridge for '
containing ink to be 15 supplied to an ink jet head, said ink cartridge is

det achabl y qﬂﬁﬁpL t ig J 4 k2 whets&l i d i cartridge
i ncl udes annﬁn or n&ﬁno%lﬁngnsglrdﬁ@rgeﬁ um S'?EOII‘I ng lgdr (I;bd)e er%tdnergc}‘ul&r;l‘f ormati on,
and w rel ess ;5eNHNY JHATHMUSIhd S capabl e of sending the 20 predeterm ned

information stored in said information nenory nmediumw thin a predeterm ned

limted range; whereigecAid fPWY I BAHd O GfeS@idE raforgidgegevice is
provided with wirel ess comunicating neans for wrelessly receiving the

i nformation seRferti@N,sailknd W g R5iSde&E Rdidith 1B Qfhes@d th iddG gartri dge;
and wherein said wireless conmunicating neans is disposed in said
pr edet er msned nfiofintagd amm@enomie esHiwh i daedva 5P E 2006 +hd
predetermined information and has information
accommodating means, and wherein said wireless
communicating means wirelessly receives radio wave and
converts the radio wave to information, which is
10 accommodated in said information accommodating means.
According to a further aspect of the present
invention, there is provided an ink jet recording
apparatus having an ink cartridge mounting portion for
mounting an ink cariridge for containing ink to be
15 supplied to an ink jet head, said ink cartridge is
detachably mountable to said ink jet head, wherein
said ink cartridge includes an information memory
medium storing predetermined information, and wireless
sending means which is capable of sending the
20 predetermined information stored in said information
memeory medium within a predetermined limited range;
wherein sald mounting portion of said recording device
is provided with wireless communicating means for
wirelessly receiving the information sent from said
25 wireless sending means of said ink cartridge; and
wherein said wireless communicating means is disposed

in said predetermined limited range when said ink



cartridge is nmounted properly to said nmounting portion. According 5Qgfr 2006
further aspect of the present invention, there is provided an apparatus
further 5 conprising electric power supplying nmeans for supplying electric
power to said ink cartridge through electromagnetic induction, and said ink
cartridge includes electric power generating nmeans for generating electric
power through the el ectromagnetic 10 induction and supplying the electric
power to said wreless sending means. Agcordlng to a further aspect of the
present invention, there is provided ah apparatus further conprising

el ectric power control neans for permtting 15 supply of the electric power
to said electric pomer supplying nmeans at predetermned timng, and error

dlscrlnlnatlgg ggﬁgg? ?gln Ornaﬁlg@%lnglnD%ntﬁﬁgge%B%Et on_fai!ure of

Wi rel ess recep o | 88875 ni cati ng neans
when t he elegggtg oRQ pover is supplled thereto. According to a further
aspect of the present invention, there is provided an apparatus wherein

said wreless comunAgahi-AYngeRBSal %upfeﬁbfrl QQEQCQUB? det B% skpgdet er m ned

limted range before said ink cartridge 25 is nounted to sal nmount i ng
portion, andih$eROBbhi OPRErei N8 geoi/NBeAr gHehppArACH ! irlirt@d r ange after

said ink cartridge is nounted to said nounting portion. 27 SEPT 2006 -11
5 comprising electric power supplying means for
supplying electric power to said ink cartridge through
electromagnetic induction, and said ink cartridge
includes electric power generating means for
generating electric power through the electromagnetic
10 induction and supplying the electric power to said
wireless sending means.

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

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

20 power 1is supplied thereto.

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

25 1is mounted to said mounting portion, and is positioned

inside the predetermined limited range after said ink

cartridge is mounted to said mounting portion.



According to a further aspect of the present invention, there is pLQ¥peeshs
an apparatus wherein said nounting portion is capable of nmounting a
plurality of such ink cartridges, and there are provided a 5 plurality of
such wirel ess communi cati ng neans which are capable of conmunication with
respective ink cartridges. According to a further aspect of the present
invention, there is provided a cartridge nounting 10 device for detachably
noounting a cartridge., wherein an apparatus in accordance with the present
i nvention, which conprises the main assékbly and a single or plurality of
cartridges, is such an apparatus that conprises: the main assenbly in which
a 15 single or plurality of cartridges are renovably nountable; and a
single or plurality of cartridges ich are renoyably untable ,in the main
assembly. Each cartr%ﬁﬁgrébﬂﬁrﬁ egv@gﬁtPﬁFoPﬁBFF¥n0§t5Hgggrﬁégﬁ§ whi ch
stores inforppilonigh 2, RERUeler pLacdabuPey apd.20:Abelesy Wagem tting
nmeans capable o atPeas mﬁrelgssly Fafsnt 'ng I nf ormati on pecified

di st ance. Thﬁogﬁggﬁgtgﬁaggbﬂ @gsggpkﬁégog?rhggggéﬁérga&ﬁhgggqtgoBQing nmeans

in which a single o Ity cartri enovably nmountable; a

wireless 25 caRuPhEathPErTRADS CARADLACPL Urbehesdhtieheqel ving i nformation
romthe cartridge; and a wreless communicating nmeans hol di ng neans
capable of agsiiFhDgtg7oBERIcROR®re1dds communicating means which
are capable of communication with respective ink
cartridges.
According to a further aspect of the present
invention, there is provided a cartridge mounting
i0 device for detachably moounting a cartridge. wherein
an apparatus in accordance with the present
invention, which comprises the main assembly and a
single or plurality of cartridges, is such an
apparatus that comprises: the main assembly in which a
15 single or plurality of cartridges are removably
mountable; and a single or plurality of cartridges
which are removably mountable in the main assembly.
Each cartridge comprises: an information storage means
which stores information of a predetermined type; and
20 a wireless transmitting means capable of at least
wirelessly transmitting information a specified
distance. The apparatus main assembly comprises: a
cartridge holding means in which a single or plurality
of the cartridges are removably mountable; a wireless
25 communicating means capable of wirelessly receiving

information from the cartridge; and a wireless

communicating means holding means capable of assuring



that the wreless comunicating neans will be within the wreless ,7ggpT2006
communi cation range of the wireless transmtting neans of the cartridge
only after the proper nounting of the cartridge in the cartridge 5 hol ding
means. The printing apparatus in accordance with the present invention,

whi ch conprises the main assenbly and a single or plurality of ink
cartridges, is such a printing apparatus that conprises: the main assenbly
10 in which a single or plurality of ink _cartridges are renovably

nount abl e; and a single or plurality of %%k cartridges which are renovably
mountable in the main assenbly. Each ink cartridge conprises: the main
structure which stores ink; an i nk supplying nmeans for 15 supplying the ink

stored in tNGyRi ol LGLYLR Sl B oblifn IR iRl ARSATY L, A ¢ OF mat i on
a prede

storage neans which stores in orna ron o t'ermi ned 1 ype; and a

wi rel ess {rafsl g eXRANSGARANE 1ofy AddRAYr tHid SligRSlaLd Tansmi tti ng

information a speC| tance e printer mal n asse Yy COI'TpI’i ses. an

i nk Cartr'dg%aﬂ%b@%&&nﬁe%@%dsnd@“ﬂ%@ %d?ﬂ%ﬂdﬁé”bdﬁ#”&%ﬂéﬁ’tﬂg the ink
cartridges are removably nountable; an ink receiving means to be connected

to the ink sgpRp¥irngour@ang off ahel @amﬁtdrged% Ahd hacaritddege hol ding 25
nmeans in order to receive ink; a wireless conmunicating neans capabl e of

wirel essly r@@g@um@gmehmkornatlon fromthe ink cartridge; and a wirel ess 27
SEPT 2006 -13

The printing apparatus in accordance with the

present invention, which comprises the main assembly
and a single or plurality of ink cartridges,-is such a
printing apparatus that comprises: the main assembly

it in which a single or plurality of ink cartridges are
removably mountable; and a single or plurality of ink
cartridges which are removably mountable in the main
assembly. Each ink cartridge comprises: the main
structure which stores ink; an ink supplying means for

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

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

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

information from the ink cartridge; and a wireless



communi cating nmeans hol di ng neans capabl e of assuring that the vmrfysg?§2(m
comuni cating neans will be within the wreless comunication range o %
wireless transmtting means of the ink cartridge only after the 5 proper
mounting of the ink cartridge in the ink cartridge holding neans. In the
case of a printing apparatus in accordance with the present invention, as
an ink cartridge is nounted in the cartridge hol ding neans of 10 the
printer main assenbly, the ink supplyigg3neans of the ink cartridge becones
connected to the ink receiving neans of "'the printer main assenbly, allow ng
ink to be supplied fromthe ink cartridge to the printer main assenbly. 15
In addition, the information stored in the information storage neans of

each ink CarEBhﬁﬁﬁlbﬁtlﬂgrﬁE§§§|Moﬁﬁ@ﬂ?”h%&ﬁg Egpghqewb@ehgg%qu@punlcatlng
means of the printer nmain assenb he wireless transmtting nmeans of

the ink carttthethIhﬁlw@neggséoaauhﬁ@a%ﬂhgtmegngeaailobetthma% cartridge,
however, wrelessly transmts the information only a specified distance.

Further, thetremyupktaksngonmanschelidhngangeans ehet Berplegker main assenbly
hol ds the wirel ess comunicating neans of the apparatus main assenbly in 25

such a mannetrahanitbény mehassofomhuniakt cagtiedas owlll afeew tmen t he
range of the wireless transmtting neans of the ink cartridge only after
t he propes 2Pr&pPT B8006tingd4of the ink cartridge in the ink

cartridge holding means.

In the case of a printing apparatus in
accordance with the present invention, as an ink
cartridge is mounted in the cartridge holding means of

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

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

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

25 such a manner that the wireless communicating means

will be within the range of the wireless transmitting

means of the ink cartridge only after the proper



nmount i ng of
the i nformat
wireless co
proper nount
Further, it

generating neans in which the

10 transmtt
and to provi
el ectromagne

the ink cartridge in the cartridge holding means. Therfq§§p§2mm

ion fromthe ink cartridge is wirelessly received by the

nmuni cati ng means of the printer nmain assenbly only 5 after the

ing of the ink cartridge in the cartridge holding neans.

is possible to provide each ink cartridge wth a power

el ectric power to be supplied to the wireless

ing means of the ink cartridge is electromagnetically induced,
de the printer nmain assenbl’y with a power supplying neans for

tically inducing electric power in the electric power

generating neans of the ink container. 15 In such a case, the printer main
assenbly suppl - |y c r th a
pr edet er m ne?f‘otll?%lngs Otfﬁ(r)%&%gh lﬂ(ﬁ%%&:&% on \(I))q}%%]ncgéletrr}elad pﬁ)vy_e i é’M
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SEPT 2006 -15
cartridge holding means.

Further, it is possible to provide each ink
cartridge with a power generating means in which the
electric power to be supplied to the wireless
transmitting means of the ink cartridge is
electromagnetically induced, and to provide the
printer main assembly with a power supplying means for
electromagnetically inducing electric power in the
electric power generating means of the ink container.
In such a case, the printer main assembly supplies its
power supplying means with electric power, with a
predetermined timing, through the power controlling
means, and if the wireless communication is not
established between the wireless communicating means
of the printer main assembly and wireless transmitting
means of the ink cartridge while the power is
supplied, it is determined by an error detecting means
that the ink cartridge has not been properly mounted.

The information in the form of radio waves,
which are received by the wireless communicating means
of an ink cartridge may be converted into electrical

signals and stored in the information storage wmeans of



the ink cartridge. Further, it is possible to design the wreless
communi cati ng neans hol ding neans of the printer main assenbly so
the ink supplying nmeans and i nk receiving neans,
the 5 wirel ess conmuni cating neans will remain outside the range of the

and only after the conpletion of the proper

bef ore the connecti on of

wireless transmtting neans,

connection of the 1ink supplying neans and ink receiving neans, the

Wi rel ess conmuni cating means wil |l

transmtting neans. Further, it is pos§#ére to design the printer
assenbly so that a plurality of ink cartridges can be nmounted in t
cartridge holding neans, and also so that the printer nmain assenbly is

provi ded 15 %h 2%%¥pkg;%kk§éFﬁftﬁ%9%% SS Qng%n%%%%E%%gn%%p e&grllmﬁrelessly

conmuni cat i ng

or “one urality o

be within the range 10 of the wirel ess

mai n
he

rtridgessn the

cartridge holdlng; 0¥ans- BRARLIAY;HICnLaLLONS ) IS miBAY Qe i the

above description o

e present 1 nvention, a
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of, for exanple, a dedicate
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25

range of the wireless transmitting means, and only
after the completion of the proper connection of the
ink supplying means and ink receiving means, the
wireless communicating means will be within the range
of the wireless transmitting means.

Further, it is possible to design the printer
main assembly so that a plurality of ink cartridges
can be mounted in the cartridge holding means, and
also so that the printer main assembly is provided
with a plurality of wireless communicating means for
wirelessly communicating one for one with the
plurality of ink cartridges in the cartridge holding
means .

Regarding the various means mentioned in the
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
programmed to perform predetermined functions,
predetermined functions realized in a computer with

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

the use of prograns,

2t7 ﬁg{’T 20006

har dwar e capable o perform ng predeterm ned

or

I'S reqU|re§(ﬁ themis



Further, it is not mandatory that they are independent from each GhRepT 208"
exanple, two or nore of the above described vari ous neans nmay be integrated
into a single conponent. One neans nmay be fornmed as a 5 part of another
means. A part of one neans may constitutes a part of another neans. In

ot her words, they may be configured in an optinmum fashi on. These and ot her
obj ects, features, and advantages of the present invention wll becone nore
10 apparent upon consideration of the follow ng description of the preferred
enbodi nents of the present i nvention, “t8ken in conjunction with the
acconpanyi ng drawi ngs. 15 BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a
schematic vertical sectional view of the first enbodi nent of a cartridge

nounting apparatus in accordance,with the present inyention showi ng t he
steps fol | owed when aﬁu$n e%bn%gih%rn?ﬁ Qﬁnﬁﬁ 0F¥rﬁb8¥ éhggr?dege i's

Tount ed 1180y A iEp aRiLy: APRGHDLICAT QBBELN B ELANDSC? 1802 ogbREN

perspective Vie . car rldge..F ure IsTavertrca secFionaI Vi ew
o e ocy dPhoERS! 400, ashont oy Uerioher Aelas! uet e hEgRSStsy ELoure o
-17 Figure 5i46o3; SENRFPL i CompShéRPl HhEWNOENE may be formed as a
5 part of another means. A part of one means may
constitutes a part of another means. In other words,
they may be configured in an optimum fashion.
These and other objects, features, and
advantages of the present invention will become more
10 apparent upon consideration of the following
description of the preferred embodiments of the

present invention, taken in conjunction with the

accompanying drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic vertical sectional
view of the first embodiment of a cartridge mounting
apparatus in accordance with the present invention,
showing the steps followed when an ink container in

20 the form of a cartridge is mounted into the main
assembly of a printer.

Figure 2 is an external perspective view of
an ink cartridge.

Figure 3 is a vertical sectional view of the

25 1ink cartridge, showing the internal structure thereof,

Figure 4 is a block diagram showing the

structure of the circuitry chip.



printing apparatus, showing the internal structure thereof. Figurea{%éﬁ%ﬁam
front plan view of the 5 carriage, as a cartridge hol di ng neans, hof Ing a
plurality of ink cartridges. Figure 7 is a flowhart show ng the
initialization process of the printing apparatus. Figure 8 is a schematic
vertical sectional 10 view of the ink container and its adjacencies, at a
pl ane parallel to the front surface of the printing apparatus, during the
nounting of the ink container into the main assenbly of the printing
apparatus, show ng the steps foIIomed"&JFing the nounting of the 15 ink
container into the main assenbly of the printing apparatus. Figure 9 is a
schematic vertical sectional of the conbination of an ink container in

accordance with the p&ior. art,. _and rintin rat,us ccor dance 20
with.the prior art, s%ﬁ%ﬁge tShéss%egé%h%(')r{alqolv(\:e “ ur%ﬁ%ll t‘hleéhrrg(bfltel{ ng of the

former into i)?ﬁ?!oﬂ'&_fg%apa%%‘&%',F’E'hgbéi% e R0 SREINENTS

[ Enbodi nment I'rs referring to gures -7t enbodi nent
of the presenfeygntion will be described. Hereafter, the preferred
enbodi ments of the present 27 SEPT 2006 -18 invention will be described

with reference to thEFi%iurr%Ctﬁi gRs avwftrlan{tem%qlt Hdi@d R i¢de cartridge 2, that
5 carriage, as a cartridge holding means, holding a
plurality of ink cartridges.

Figure 7 is a flowchart showing the
initialization process of the printing apparatus.

Figure 8 is a schematic vertical sectional

10 wview of the ink container and its adjacencies, at a
plane parallel to the front surface of the printing
apparatus, during the mounting of the ink container
into the main assembly of the printing apparatus,
showing the steps followed during the mounting of the

15 1ink container into the main assembly of the printing
apparatus.

Figure 9 is a schematic vertical sectional of
the combination of an ink container in accordance with
the prior art, and a printing apparatus in accordance

230 with the prior art, showing the steps followed during

the mounting of the former into the latter.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

Hereafter, the preferred embodiments of the present



is, the front, rear, right, and left directions of the ink cartri dgggpr2008€
usage of the ink container 2 as 5 the directional reference is for the
sinplification of the description, and has nothing to do with the
positioning of the ink cartridge 2 during the production, usage, etc., of

t he apparatuses in accordance with the present invention. 10 Referring to
Figures 1 and 2, this enbodinment of a cartridge 100 in accordance with the
present invention is an ink cartridge, ;,and is renovably nountable in the
mai n assenbly 201 of a printing apparé§§§ 200 as an exanpl e of an apparatus
whi ch 15 enpl oys a cartridge system Referring to Figures 1 and 2, the main
assenbly 101 of this ink cartridge 100 is in the form of a flat box, and is

ol ded of 2 §65LAeUSLSURTLaBEC e BRUGLY 09 b0 FIBYLR, (Lhq it ernal space

of the main assenb 1 conprises an ink storage chamber 102 and a

negative prea%veetQGBgra&&ﬁnrgnggﬁ%rt§0%heWHh%hc% r§ rifgRALAL g, Qy a

partition. The i'nk storage ch I's in connection wi'th the negative

pressure gengcatitgl reRATDERe4Q3, ralnithebhabaklreMmagnds.t j3Rd G@NL@NS ink 25
104 in the liquid form The negative pressure generation chamber 103 has an

ink outlet 1Q@kandrapiake gent ThB7ushie bk tAé FERT c39Q8 ineld 20uld et 103 is
attached to the bottom portion of the negative pressure generation chanber

103, whergasthbBedirectional reference is for the simplification of
the description, and has nothing to do with the
positioning of the ink cartridge 2 during the
production, usage, etc., of the apparatuses in
accordance with the present invention.

190 ' Referring to Figures 1 and 2, this embodiment
of a cartridge 100 in accordance with the present
invention 1s an ink cartridge, and is removably
mountable in the main assembly 201 of a printing
apparatus 200 as an example of an apparatus which

15 employs a cartridge system.

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

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

25 104 in the liquid form.

The negative pressure generation chamber 103

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



air vent 107 is in the top wall of the negative pressure generatiqpquﬁgpﬁr
103. Further, the 5 negative pressure generation chanber 103 is fille W th
a porous menber 108, and the ink outlet is filled wth a porous nenber 109.
In the case of this cartridge main assenbly 101, the ink in the ink

storage chanmber 102 is supplied to the printer main 10 assenbly 201 through
the ink outlet 106 after going through the negative pressure generation
chanber 103. Referring to Figures 1 - 3, the cartridge nmain assenbly 101
has a projection 111, which is an inted®al part of the cartridge main
assenbly 101 and 15 protrudes fromthe bottomfront edge of the cartridge
mai n assenbly 101. The cartridge nain assenbly 101 also has a cartridge

| ocki I 2 i,ch _al [ [ I t of .th trid i
assonbl'y 101U kA ot Brr ddoe tarkBssaney En Ritd Bhadi el (omihe 20 T ear

bot t d £ th [ [ I . tr l,ocki I

112 15 ol et ERPy VR0 paBPSr o EeRe TP G L T R B he o L dge

main assenbly (1L, 238535 3,0a5 iidge JaGkiold (§AMeRld  vthi ch (s on a

predeterm ned portion of the rear 25 ce of t rlébe_locking | ever
112. Thi s enhodigest aknd?olilonCahihbdee 1500 | Hudghardatge vith the present

invention has a circuitry 27 SEPT 2006 -20 chip 130, in the formof a piece
of sheet, swhiheBalts veepheddade Beheatadn RMAWLRF afod he hatitem wal | of the

with a porous member 108, and the ink outlet is filled
with a porous member 109. In the case of this
cartridge main assembly 101, the ink in the ink
storage chamber 102 is supplied to the printer main

it assembly 201 through the ink outlet 106 after going
through the negative pressure generation chamber 103.

Referring to Figures 1 - 3, the cartridge

main assembly 101 has a projection 111, which is an
integral part of the cartridge main assembly 101 and

15 protrudes from the bottom front edge of the cartridge
main assembly 101. The cartridge main assembly 101
also has a cartridge locking lever 112, which also is
an integral part of the cartridge main assembly 101
and protrudes diagonally (up and backward) from the

20 rear bottom edge of the cartridge main assembly 101.
The cartridge locking lever 112 is elastically movable
in the frontward or backward of the cartridge main
assembly 101, and has a cartridge locking claw 113,
which is on a predetermined portion of the rear

25 surface of the cartridge locking lever 112.

This embodiment of an ink cartridge 100 in

accordance with the present invention has a circuitry



cartridge nmain assenbly 101. Referring to Figure 4, this circuitry,ghipea0
has a flash nenory 135 as an 5 infornation storage neans, a wreless

comuni cation circuit 136 as both a wireless transmtting nmeans and an
information storing neans, and a power source circuit 137 as a part of the
power generating neans. The flash nenory 135 stores in an updatable 10
fashion, the cartridge identification information (unshown) regarding the
cartridge type, types of the conpatible printers, production date,
expiration date, remaining anmount of TAR, etc. Referring to Figure 4, to
t he power source 15 circuit 137, an induction coil 138 as a part of the
power generating neans is connected. This induction coil 138 constitutes,

f I th t I f ot [ it 130, . The, conbi nati f
the i nduct | BALEoNT0 1950 afHe pEREP SbuP cBLEFF bl t SHSBt20whEREy dfes el octric.
, b d t t { ted.el ectr] i
Suppl i ed  fr ”%%%“’ ”ﬁr'%%rcm Fonggs [5¢ ﬁ&‘c‘ﬁpﬁeﬁagi SEofitfini cat i on
circuit 136, éqﬁa{pe%gégﬁ 109°“eﬁi§§ ;iggs .%ngepredeternlned

type of 25 i B orna nenor m of ~'radi o waves,

and al so Lo fecel ve.£ad] o veies 11§6tﬁé‘§t PL ggﬁt[ﬁémﬁdlggpssoanl nf or mat i on

carried by t receive 0 waves store the
informatison {frdfifat SRS HPARE YmdBRs, a wireless communication

circuit 136 as both a wireless transmitting means and
an information storing means, and a power source
circuit 137 as a part of the power generating means.
The flash memory 135 stores in an updatable

14 fashion, the cartridge identification information
(unshown) regarding the cartridge type, types of the
compatible printers, production date, expiration date,
remaining amount of ink, etc.

Referring to Figure 4, to the power source

15 eircuit 137, an induction coil 138 as a part of the
power generating means is connected. This induction
coil 138 constitutes, for example, the bottom layer of
the circuitry chip 130. The combination of the
induction coil 138 and power source circuit 137

20 generates electric power, based on electromagnetic
induction. The generated electric power is supplied
from the power source circuit 137 to the wireless
communication circuit 136, which uses the electric
power to transmits the predetermined type of

25 information in the flash memory 135, in the form of
radioc waves, and also to recelve radio waves, extract

predetermined type of information carried by the



This ink cartridge 100, however, is not provided with an antenna GYRSHPYHIL
for extending the 5 conmunication range R of the wireless comuni cation
circuit 136. Therefore, the comrunication range R (radius of the sphere in
whi ch radio waves from wreless transmtting neans are receivable) of the
Wi rel ess communication circuit 136 is limted to "0.3 10 (m)", as shown in
Figures 1 and 6. It should be noted here that the communi cation range R can
be adjusted to an optimal value with the use of an antenna. Referring to
Figure 6, the printing apparatus 15 209lts a full-color ink jet printer,
and enpl oys one carriage 202, and four ink cartridges 100. The carriage 202
functions as both a cartridge holding mnmeans and a communi cati ng nmeans

hol di ng nmeans. The .four.,ink cartridges 100 are different in_ the color of 20
The i ne ThanEsedTVed | Al daran: bratang BheckhrorhRRianail, Fafioed i o t o

| eft-right di{eétion on f€§ carriage 100. Referring to Figure 1, the
carri age 202 1% d?%‘('/?d%d th a recess 203, which has a projection 204 25

and a | ocking clam/Zgﬁqighfnwrgﬁggéigg?Z?ﬁ%pigééggggogfggﬁQEd fromthe

bottom portion of th ront sur | ocki ng cl aw 205

o by cc PP PERG 2P BP0 |y HBUR TRy B DRAPREPERcPoS U on
5 communication range R of the wireless communication
circuit 136. Therefore, the communication range R
(radius of the sphere in which radio waves from
wireless transmitting means are receivable) of the
wireless communication circuit 136 is limited to "0.3
19 (mm)", as shown in Figures 1 and 6. It should be
noted here that the communication range R can be
adjusted to an optimal value with the use of an
antenna.
Referring to Figure 6, the printing apparatus
15 200 is a full-color ink jet printer, and employs one
carriage 202, and four ink cartridges 100. The
carriage 202 functions as both a cartridge holding
means and a communicating means holding means. The
four ink cartridges 100 are different in the color of
20 the ink therein (yellow, magenta, cyan, and black),
and are arranged in the left-right direction, on the
carriage 100.
Referring to Figure 1, the carriage 202 is
provided with a recess 203, which has a projection 204
25 and a locking claw 205. The projection 204 protrudes
rearward from the bottom portion of the front surface

of the recess 203. The locking claw 205 is for



rear surface of the recess 203. Wth the projection 204, which is on_the
front side of the carriage 202, 5 the projection 111 of the ink car¥§E§géa00e
100 engages, whereas with the |ocking claw 205, the |locking claw 113 of
the ink cartridge 100 engages. The carriage 202 is also provided with an ink
inlet 206 as an ink receiving neans, which is attached 10 to the rear
portion of the bottomwall of the recess 203, and to which the ink inlet 106
of the ink <cartridge 100 is renovably connectible. More specifically, in
the case of this printing apparatus 20@2-a porous nenber, that is, a piece
of porous 15 substance (unshown), is also disposed in the ink inlet 206.
Thus, as the ink cartridge 100 is properly nounted into the recess 203 of
the carriage 202, the porous nenber 109 in the ink outlet 106 of the ink
cartridge 100ockimg ant dnkonpadrinetrh inantiei pragecomosddsoan .byand he por ous
menber in the ink inlet 206 of the carriage 202, creating a state in which
the ink 104pcaiepésslipphiteardo frka pr Prede tegmingds@edint 2@ ther om t he i nk
cartridge 100. Referring to Figure 5 to the bottomsurface 25 of the
carriage 202reans PHKTpeE Réadb2irecssst 24chedWlthhityec pawiigattiion of the
carriage 202_and ink jet head 211 is supported by a primary scan mechani sm
(unshown) 272§EPTW§6§% ispgngdhg £2ppti gddendi densans igge #dhe t he

conbi nati on an be freel ved in.th eft-right direction. The
? tﬁe projec%?o q?l of the ?n cartrq ge 100 engages,

whereas with the locking claw 205, the locking claw
113 of the ink cartridge 100 engages.
The carriage 202 is also provided with an ink
inlet 206 as an ink receiving means, which is attached
10 to the rear portiom of the bottom wall of the recess
203, and to which the ink inlet 106 of the ink
cartiridge 100 is removably connectible. More
specifically, in the case of this printing apparatus
200, a porous member, that is, a piece of porous
15 substance (unshown), is also disposed in the ink inlet
206. Thus, as the ink cartridge 100 is properly
mounted into the recess 203 of the carriage 202, the
porous member 109 in the ink ocutlet 106 of the ink
cartridge 100 comes into contact with, and is
20 compressed by, the porous member in the ink inlet 206
of the carriage 202, creating a state in which the ink
104 can be supplied to the printer main assembly 201
from the ink cartridge 100.
Referring to Figure 5, to the bottom surface
25 of the carriage 202, an ink jet head 211 is attached.
This combination of the carriage 202 and ink jet head

211 is supported by a primary scan mechanism (unshown)



primary scan mechani sm conprises a single or plurality of guide r%?%ﬁ'rﬁme
driver notor, etc. 5 1n the bottomportion of the internal space o t%e
printer main assenbly 201, there is disposed a secondary scan mechani sm
(unshown) comprising a feed roller 212, a driving notor 213, etc. A sheet
of printing paper P is conveyed frontward so that it 10 opposes the ink jet
head 211 from underneath. Next, referring to Figure 6, four comrunication
units 214, as both a power supplying neans and a wreless comunicating
nmeans, are attached to the rear porti6%36f the bottom surface of the 15
carriage 202, in alignnment, one for one, with the four |ocations of the
carriage 202, to which the four ink cartridges 100 different in the color

f the ink th i ted. At h h , Ly d h of
Che 20 Touritatmir Ea98e Tt fae HeABH oRer ShalnllPesPRh ARiae ot cctri o
g“rre”t In t@fucﬂérﬁ§§8fg'Hﬁvé@dfﬁttﬂg %SQtLr}gﬁtoﬁi¥98F&BE.Ca&hé'qge 100,

ut also it “wirelessl'y ‘exchanges predeteéerni ned types of  i1nformation with

the cor r eSpopi i & b Sic2Rafi PERVBbABEE 005 CLT ggg%éé?»grgplglgsﬁre cartridge

100. However, e radius o e comuhi catl on e cifcuitry

chip 130 of §PegiiKeCRRI1EU08 dFivEFTméPAP, =2¢. 100 enployed by this
printing apparatus 200 in accordance with the present inventionis "0.3

5 In the bottom portion of the internal space
of the printer main assembly 201, there is disposed a
secondary scan mechanism (unshown) comprising a feed
roller 212, a driving motor 213, etc. A sheet of
printing paper P is conveyed frontward so that it

10 opposes the ink jet head 211 from underneath.

Next, referring to Figure 6, four
communication units 214, as both a power supplying
means and a wireless communicating means, are attached
to the rear porition of the bottom surface of the

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

Although not shown, not only does each of the

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

25 communication circuit 136 of the ink Cartridgé 100.

However, the radius of the communication

range R of the circuitry chip 130 of the ink cartridge



Thus, each comruni cation unit 214 is disposed so that when the in 2 SEPT 200
cartridge 100 is in the proper position 5 in the printing apparatus Eﬂ%, t%e
di stance between the comunication chip 214 and the correspondi ng

circuitry chip 130 is "0.2 nmi, for exanple. Referring to Figure 5, in the
rear portion of the internal space of the printer main assenbly 201, 10
there is disposed a circuitry substrate 215, which is connected to the
primary scan nmechani sm secondary scan nechanism ink jet head 211,

communi cation units 214, etc. The circéftry substrate 215 has a

m croconput er (unshown), which integrally controls 15 each of the above

| i sted sections. Next, the usage of this ink cartridge 100 in accordance

ith th t o tion, ich i t t d i bed ab , Will b
concrotely HELcemRLared ooy nERLE nar Tut Kk ‘BpoRRR t05, £FRa48 20 production,

various types _of informatjon, for exanpl f Ldentifying ink
Yé kﬁnth 8

e, data for
cartridge typECOTEaRtorEY ThRTEPTE if?yeﬁﬁfﬂnléﬁ of "Ball ink cartridge

o0, T 8T L AR PP L PR RS, BRETELY 201

by an end user;" 1 OW ng mannér, "2 and 8.

o ehe FAOP L8 LR EpbPlagE e nk FATLGESREAR h3plRBR el C 11 o
as in the case;Rl FPEnPIARTAPPaRRPAEALYE, Lthe 8F50LHARCEYMikRN

the communication chip 214 and the corresponding

circuitry chip 130 is "0.2 mm", for example.

Referring to Figure 5, in the rear portion of
the internal space of the printer main assembly 201,

10 there is disposed a circuitry substrate 215, which is
connected to the primary scan mechanism, secondary
scan mechanism, ink jet head 211, communication units
214, etc. The circuitry substrate 215 has a
microcomputer (unshown), which integrally controls

15 each of the above 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. In the final stage of ink cartridge

20 production, various types of information, for example,
data for identifying ink cartridge type, is stored in
the circuitry chip 130 of each ink cartridge 100. The
ink cartridge 100 is mounted into the printer main
assembly 201 by an end user, in the following manner,

25 as shown in Figures 1 and 8.

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

cartridge 100 is to be held tilted so that the rear



the prior arts. Then, the ink cartridge 100 is to be nmounted into_the
carriage 202 diagonally downward from5 the rear side so that the ﬁ?%?%%?pgn
111 of the ink cartridge 100 is engaged with the projection 204 of the
carriage 202, as shown in Figure 1(b). Next, referring to Figure 1(c), the
rear portion of the ink cartridge 100 is to be pushed down, 10 while

el astically bending the |locking | ever 112 of the ink cartridge 100, in
contact with the locking claw 205 of the carriage 202, until the | ocking
claw 113 of the locking |ever 112 engages with the | ocking claw 205 of the
carriage 202, as shown in Figure 1(d). 15 Referring to Figures 1(a) - 1(c),
in the case of this enbodi nent of the present invention, that is, the
printing apparatus 200, however, the comunication unit 214 of each ink
cartridge 10podbésnnbs bhghert hbancoheufiroati onrtdnge Rsofint Hdecor r espondi ng
circuitry 20 chip 130 until the final stage of the proper nounting of the
ink cartridgeageoofntbet peindingageraoatushé ivoargpirdancenwiniht 214 of each
ink cartridge 100 is in the communication range of the corresponding
circuitry chh® RBOOBNRYtEuri hheBndthet épkt RRrErhdEesiffe i6f tOhde25 proper
and conpl ete nnunting of the ink gartridge 100 into the carriage 202. In

ot her words, M8WPyedsinhe thr earfiplge2¥80d22e8pptiyodewnwagd S19mopery

munted 1pto,the carrige 202unki BREOPES jeROTSHOLT. 8 LS Arer i

cartridge 100 is engaged with the projection 204 of
the carriage 202, as shown in Figure 1(h).

Next, referring to Figure 1{c), the rear
portion of the ink cartridge 100 is to be pushed down,

10 while elastically bending the locking lever 112 of the
ink cartridge 100, in contact with the locking claw
205 of the carriage 202, until the locking claw 113 of
the locking lever 112 engages with the locking claw
205 of the carriage 202, as shown in Figure 1(d).

15 Referring to Figures 1(a) - 1(c), in the case
of this embodiment of the present invention, that is,
the printing apparatus 200, however, the communication
unit 214 of each ink cartridge 100 does not enter the
communication range R of the corresponding circuitry

20 chip 130 until the final stage of the proper mounting
of the ink cartridge 100 into the carriage 202; the
communication unit 214 of each ink cartridge 100 is in
the communication range of the corresponding circuitry
chip 130 only during and after the final stage of the

25 proper and complete mounting of the ink cartridge 100
into the carriage 202.

In other words, only as the ink cartridge 100



wi relessly communicate with the ink cartridge 100; wunless the ink cartrigge
100 is properly nmounted into 5 the carriage 202, the printer main 5%§%ﬁﬂﬁ%/
201 cannot conmmunicate with the ink cartridge 100. Referring to Figure 7,
as an end user, for exanple, nmounts the four ink cartridges 100 into the
printing apparatus 200 connected to a host conputer 10 (unshown), and turns
on the printing apparatus 200, the four conmmunication units 214 of the
printing apparatus 200 begin sequentially and wirelessly comunicating
with the four ink cartridges 100, one -26f one (Steps S1 - S4). 15 If a

gi ven comruni cation unit 214 does not receive radio waves (Step S5), the
printing apparatus 200 determnes that there is no ink cartridge in the

| ocation corresponding to the given comruni cation unit 214, and sends
signals to the hogper pertedninted blge Qarriage 202.i hk bacempdge nount
error (Step S8). As the given communication unit_ 214 receives radio waves
froman i nk ReFsibbgefanothstepimtyr painsassepbiyndBltBased on the data
carried by the received radio waves, whether or not the ink cartridge 100
on 25 the spEeFI¢esiBceePBRnbFat et ihgelPo2c2EbFi€8B0hHPAg to the given

comun cal! ofbiLY B4 13 cREORER et WHB hS RraSREES SRt BACRELE: T o
remaini ng; thegel 0, . exREL3H2N PRL S, Bl fer (REER 2O2embly 201 cannot
communicate with the ink cartridge 100.

Referring to Figure 7, as an end user, for
example, mounts the four ink cartridges 100 into the
printing apparatus 200 connected to a host computer

10 (unshown}, and turns on the printing apparatus 200,
the four communication units 214 of the printing
apparatus 200 begin sequentially and wirelessly
communicating with the four ink cartridges 100, one
for one (Steps S1 - 54).

15 If a given communication unit 214 does not
receive radio waves {(Step 55), the printing apparatus
200 determines that there is no ink cartridge in the
location corresponding to the given communication unit
214, and sends signals to the host computer, informing

20 it of the ink cartridge mount error (Step S8).

As the given communication unit 214 receives
radio waves from an ink cartridge 100 (Step 55), it is
confirmed, based on the data carried by the received
radio waves, whether or not the ink cartridge 100 on

25 the specific location of the carriage 202,
corresponding to the given communication unit 214, is

proper in various aspects and properties, for example,



If a single or plurality of inproprieties are detected in this stepgpffhils
nmessages corresponding to the 5 inproprieties are sent to the host conputer
(Step S8). On the other hand, if the printing apparatus 200 determ nes
that the four ink cartridges 100 all have been properly nounted, it sends a
ready signal indicating the conpletion of the preparatory process 10 to the
host conputer (Step S10). Recognizing this signal, the host conputer sends
printing data to the printing apparatus 200, and the printing apparatus 200
begins to carry out a printing operati od.7~ Incidentally, each tine a
printing operation is 15 conpleted, the printing apparatus 200 cal cul ates
the anmount of the ink 104 consuned for the operation, and updates the

i nf ti di t i ni t _ the.i 4 i.n the ink trid
100 In the ERBCBtOPnPE thEodPRenfcGr thne 2BPBRAn T 309 Bniion, that 15,
car 11 dge 106CHBRE: Mot NERPAR ¢ RASTERITARCAr Bn Fifige RGP ER8 "

di ' ' i il ot i.nal: st f ¢
mount g of Thee aivERF ProBL Bty BrodRprEPELe Bl asdy delE R o

above. |n OLRAM tA9LUStepl NBrFBYTHALEARLAN Ut spbfiadhel O iDL Er main

assembly is int comuni cation range of the - 28
correspongli ngmpbpvibiYe&hhRel3Bnenky dHe RYsaNdogblder (R Ral) stage of

t he proper and conpl ete nounti ng of
On the other hand, if the printing apparatus

200 determines that the four ink cartridges 100 all
have been properly mounted, it sends a ready signatl
indicating the completion of the preparatory process

10 to the host computer (Step S10). Recognizing this
signal, the host computer sends printing data to the
printing apparatus 200, and the printing apparatus 200
begins to carry out a printing operation.
Incidentally, each time a printing operation is

15 completed, the printing apparatus 200 calculates the
amount of the ink 104 consumed for the operation, and
updates the information regarding the remaining amount
the ink 104 in the ink cartridge 100.

In the case of this embodiment of the present

20 invention, that is, the printing apparatus 200, the
communication unit 214 of each ink cartridge 100 does
not enter the communication range R of the
corresponding circuitry chip 130 until the final stage
of the proper mounting of the ink cartridge 100 into

25 the carriage 202, as described above. In other words,

the communication unit 214 of the printer main

assembly is in the communication range of the



the ink cartridge 100 into the carriage 202. Therefore, whether or P%[gl”l{aﬁﬁ
ink cartridge 100 has 5 been properly nmounted can be confirned t h#o

Wi rel ess conmuni cati on between the circuitry chip 130 and conmuni cation
unit 214. In addition, since the circuitry chip 130 and comunication unit
214 wirelessly communicate with 10 each other, with the use of radi o waves,
it is assured that even if the surface of the ink cartridge 100 and/or
carriage 202 is contam nated with, or damaged by, the ink 104, it is always
satisfactorily confirmed whether or no&8the ink cartridge 100 is in the
proper 15 position in the carriage 202. Further, the carriage 202 of the
printing apparatus 200 is enabled to hold four ink cartridges 100, and is
provided with four comunication units 214 disposed so that they will be
within the dﬁ%ﬁﬂ%ﬁ%%ﬁ¢b%g2®1F%%5E§YFF%%Pth%of%ﬁfyiﬁkréagtﬁpég§§tﬁﬁo, one for
one, only %he four ink gartrld es 100 gre in the proper Iocatlons in
the carriaget®®2t lﬁ%%r%¥%$% o mh%?h% ORGT ndRd cGeRP LE tENBORBE DR car t ri dges

100 is inthep |on rla e 202 c be 25 confirmed,
indepepdenplgh?r%ﬁﬁt%%r Yh £ei h Cb?f?lg% ﬁﬁbag%ugﬁﬁ the radius of the
comminy ot o 24 EET, 20REw£o0E Sy RS AELERP, TOATMA o0
5 been properly mounted can be confirmed through the
wireless communication between the circuitry chip 130
and communication unit 214.
In addition, since the circuitry chip 130 and
communication unit 214 wirelessly communicate with
10 each other, with the use of radio waves, it is assured
that even if the surface of the ink cartridge 100
and/or carriage 202 is contaminated with, or damaged
by, the ink 104, it is always satisfactorily confirmed
whether or not the ink cartridge 100 is in the proper
15 position in the carriage 202.
Further, the carriage 202 of the printing
apparatus 200 is enabled to hold four ink cartridges
100, and is provided with four communication units 214
disposed so that they will be within the communication
20 ranges R of the four ink cartridges 100, one for one,
only when the four ink cartridges 100 are in the
proper locations in the carriage 202. Therefore,
whether or not each of the four ink cartridges 100 is
in the proper location in the carriage 202 can be
25 confirmed, independently from the other ink cartridges

100.

Further, the radius of the communication



invention is limted to "0.3 mi by not connecting it to a radio aRkgpR0s
In other words, the communication 5 range Ris |[imted to a desired val ue
with the use of the sinple structural arrangenent. As descri bed above, each

ink cartridge 100 is limted in the communication range R Therefore, even
if four ink cartridges 100 are di sposed on a single 10 carriage 202, there
is no interference anong the . conmunications between the four ink

cartridges 100 and the correspondi ng communi cation units 214. Moreover, not

only can the above described wireless @%munication be used to confirm

whet her or 15 not a given ink cartridge 100 is in the proper |ocation of

the carriage 202, but also it can be used for the various data

comuni cation between the printer rmain assenbly 201 and the given ink

Cartridge 10620EF RoPfedhiorddeiens MSBPEIIEetofed eimtid il o

arrangenment for. the conbination. of the ink cartrid 0 and apparatus nmain

assenbl y 201t§ﬂﬁeﬁ§kacﬁfﬁfépﬁFy1%8flPhﬁﬁﬁQﬁ%?WCﬁ ?ﬁﬁ#b%%ﬁi3§§%§) licity.

Even t hough t I nt, _i i_on S descri bed oV ith.reference to the
é?%e%%ﬁ?ﬁ Hs QKQQ%e. e 0.% iy %g’P%R éaﬂﬂﬁé}%ﬁéé}t
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enbodi mengs. Lpgat her g telin®o A eRENaTVRNLON 163D the VRId QHs! Y
nodi fied withinthe

the simple structural arrangement.

As described above, each ink cartridge 100 is
limited in the communication range R. Therefore, even
if four ink cartridges 100 are disposed on a single

18 carriage 202, there is no interference among the
communications between the four ink cartridges 100 and
the corresponding communication units 214.

Moreover, not only can the above described

wireless communication be used to confirm whether or

15 not a given ink cartridge 100 is in the proper
location of the carriage 202, but also it can be used
for the various data communication between the printer
main assembly 201 and the given ink cartridge 100. 1In
other words, the above described structural

20 arrangement for the combination of the ink cartridge
100 and apparatus main assembly 201 offers a plurality
of functions in spite of its simplicity.

Even though the present invention was
described above with reference to the embodiments of

25 the present invention in the form of the combination
of an ink cartridge and an ink jet printer, the

application of the present invention is not limited to



scope of its essence. That is, the present invention can be appligdci®Ora006
vari ous apparatuses, which enploy a 5 single or plurality of cartridges, and
in the main assenbly of which each cartridge nust be properly nounted. For
exanple, the present invention is applicable to: an el ectrophotographic
printer, in the nmain assenbly of which a single or plurality of toner 10
cartridges are nounted; a video deck, in which a single or plurality of

vi deo cassettes are nmounted; a canera in which a single or plurality of
photographic filmecartridges are mounteéf; a flexible disc drive in which a
single or plurality of flexible disc 15 cartridges are nounted; and the

| ike. According to another aspect of this enbodinent, the ink cartridge

nfor mat i on FR° SERYE TRS¢ hLBERRRART LFALA! onlRnBkIRG I8THE - pGLEI bl o f or

i nformeti on FFoR E horPTALFOReRBr, b8 skt bt Suhly i AR b AT HEERIB0™End a1 so o
brovi de the Terbeat P oetith et n hiah Rn BBt ERFD neRs ey Lohs an

| nf or MRt | on SherBgCp BRI ok i Bds  HEpBEEEGLERT DRACKEADTRY an.  so that

the printer main asse and a wir conmuni cati ng

appar at us; 20@119%&r@@dpmﬁapff@peé?re?m@fiid'g@gQr%ai PR thaMmhRE ROM of the
i nk cartridge 100.

assembly of which each cartridge must be properly

mounted. For example, the present invention is
applicable to: an electrophotographic printer, in the
main assembly of which a single or plurality of toner

10 cartridges are mounted; a video deck, in which a
single or plurality of video cassettes are mounted; a
camera in which a single or plurality of photographic
film cartridges are mounted, a flexible disc drive in
which a single or plurality of flexible disc-

15 cartridges are mounted; and the like.

According to another aspect of this
embodiment, the ink cartridge 100 is provided with the
flash memory 135, in which the predetermined
information is stored in the updatable fashion, making

20 it possible for the printer main assembly 201 or the
like to read the predetermined information from the
flash memory 135 of the ink cartridge 100, and also to
write information into the flash memory 135. However,
it is possible to provide the ink cartridge 100 with a

25 ROM (Read Only Memory), as an information storage
medium, holding the predetermined information, so that

the printer main assembly 201 and a wireless



Further, this enbodi nent denonstrates such a structural arrangenments§iatzovde
ink cartridge 100 is 5 provided with a flash nenory as an i nformation
storage medium However, an EEPROM (El ectrically Erasable Programuable
ROM, a RAM (Random Access Menory) connected to a battery, a FeRAM
(Ferro-electric RAM, a ROM or the like, my be enployed, instead of the
10 flash nenory, as the information storage nediumof the ink cartridge
etc. Further, this enbodi nent denonstrates such a structural arrangenent
that the ink cartridge 100 is provided3Wth the power generating nmeans
conprising 15 the induction coil 138 and power source circuit 137, and

el ectric power is generated by el ectromagnetic induction. However, it is
possible to grOV|de the ink cartrldgg 100 with_a gatteré. Further, this
embodi nent s u%h%ﬂtbnﬁoagP?EﬁfH?a ar FaRgeRatt thRaPrg eiﬁémbBFgus menber
in the ink 1n et 2 t he 201 o nting apparatus
200 cones in%% LohE %?nmffﬂm gﬁﬁ R EbgéﬁdlﬁﬁaFﬂggrlgg ﬁé Pous nenber 109
inthe ink outlet 10 the | car nes 25. possi bl e for

i P T ok hr"id@ i
the ink 104 to be supptl Eefro tRe“TRROIESP ﬁﬁgni 5a SStﬁBCBanter mai n
assembly 201, ﬁ@?§¥ i a?rﬁé%g@%HEat Erenge QtCQ%@§Ed%haTobh&§ one 27 SEPT

2006 -32 nmay beé enp oyed |s enb I'ment pro Fdes vari ous
5 provided with a flash memory as an information storage

medium. However, an EEPROM (Electrically Erasable
Programmable ROM), a RAM (Random Access Memory)
connected to a battery, a FeRAM (Ferro-electric RAM),
a ROM, or the like, may be employed, instead of the

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

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

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

Further, this embodiment shows such a

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

25 possible for the ink 104 to be supplied from the ink
cartridge 100 to the printer main assembly 201.

However, a structural arrangement other than this one



concrete nurerical values. However, the numerical values given in LResr 2006
enbodi nent may be variously 5 nodified. For exanple, although the

comuni cation range R of the circuitry chip 130 in this enbodinent is "0.3
m', this value may be changed to the opti num value for determ ning whet her
or not the ink cartridge 100 is in the proper location in the printer main
10 assenbly 200. {Enbodi nent 2] Next, referring to Figure 8,. the second
enbodi ment of the present invention will be described. The conponents,
nmenbers, parts thereof, etc., of this IS%nbodi ment, which are the same as
those of the first enbodinent, are given the sane nanes and signs as those

for the first enbodinent, and their details will be not be described. The
mai n assenbl uQ§homm of this 20 enbodiment of a printing apparatus in
accor dance EnEMIOYESL- i nvention, that is, a printing apparatus 300,

S Brovided win o shaplug ol o Dl AMADSRC ol 4, TBIBEL SOT, s an 11k
| oads to-t he OFTew AR PR nadlshfine YhedEMGs 45, SEor" 2006
-33 There i s aqled RYLRYS iTPHETs Idhtid¥rdMelA) beSRARE T Structure 303
of an ink cartrlgbeggoz; it
5 modified. For example, although the communication
range R of the circuitry chip 130 in this embodiment
is "0.3 mm", this value may be changed to the optimum
value for determining whether or not the ink cartridge
100 is in the proper location in the printer main
10 assembly 200,
{Embodiment 2]
Next, referring to Figure 8, the second
embodiment of the present invention will be described.
The components, members, parts thereof, etc., of this
15 embodiment, which are the same as those of the first
embodiment, are given the same names and signs as
those for the first embodiment, and their details will
be not be described.
The main assembly (unshown) of this
20 embodiment of a printing apparatus in accordance with
the present invention, that is, a printing apparatus
300, is provided with a sharply pointed hollow needle-
like member 301, as an ink receiving means. The
needle-like member 302.has an opening 302, which is
25 located a predetermine distance from the tip of the

member 302, and which leads to the hollow (unshown) of

the needle-like member 302,



is sinply filled with ink 104. To the left portion of the bottom vwaldppPhoge
the cartridge nmain structure 303, 5 an ink outlet 304 as an ink supplying
nmeans is attached, and is hernetically sealed with a soft sealing nenber
305. In the right portion of the bottomwall of the main structure 303 of
the ink cartridge 302, there 10 is enbedded a circuitry chip 130, whereas,
in the printer main assenbly, there is disposed a comrunication unit 214 on
the right side of the needle-like nmenber 301. Referring to Figure 8(e), the
comuni cation unit 214 of this printing3apparatus 300 15 is di sposed so that
only when the opening 302 of the needle-like nenber 301 of the printer main
assenbly is in the internal space of the cartridge nain assenbly 303 of

the ink cartridge 302T t he gonmuni cati on unit b214,wi|| be within the
communi cation range RIGETEheS289E AcdPEOPSc AERPES0 10rdMG HitHE T8 Fi gur es

8(a) - 8(d), the ink tridge 302 structured as.. i hed above i
mounted i ni BPRRE WA LEBAHY SaP e i F g AR AT 05 Gt ruct ur ed as

descr i bed aboyes hB%,ne3dheal Liguraghen o35 30h ipepushad daug dns, ceal | ng

menber 305 of "t he cartri y the tinme the ink car ge 302 is

8 Thoses L1, VIE, B60R8E RENA! 27 04 LASIGAGE AN TUERSTRURSE, (30
the predeterghnedkPasitte@nN 30l as an ink supplying means is

attached, and is hermetically sealed with a soft

sealing member 305.

In the right portion of the bottom wall of

the main structure 303 of the ink cartridge 302, there

i0 is embedded a circuitry chip 130, whereas in the
printer main assembly, there is disposed a
communication unit 214 on the right side of the
needle-like member 301. Referring to Figure 8(e), the
communication unit 214 of this printing apparatus 300

15 1is disposed so that only when the opening 302 of the
needle-like member 301 of the printer main assembly is
in the internal space of the cartridge main assembly
303 of the ink cartridge 302, the communication unit
214 will be within the communication range R of the

20 circuitry chip 130.

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

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

disposed in the proper position in the cartridge main



the cartridge nain assenbly 303, making it ready for the ink 104 t9 Py 1006
supplied fromthe ink cartridge 302 5 to the printer main assenbly Rs
descri bed above, the conmunication unit 214 of this printing apparatus 300
will be within the conmunication range R of the circuitry chip 130 of the
ink cartridge 302 only when the ink cartridge 302 is 10 in the proper
position in the printer main assenbly. Therefore, whether or not the ink
cartridge 302 has been properly nDunted in the printer main assenbly can

be confirnmed based on the initiation (o84presence) of the radio

comuni cati on between the circuitry chip 130 15 and conmuni cation unit 214.
More specifically, only after the opening 302 of the needle-like nenber 301

f th i i h d A h
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cartridge 305h reach e poi‘nt  at which the

ink 104 is r%lhiea%l& iHHPlt'oeﬁ %ytp%%%%rd' %gﬁn ”Eg:f” lnﬁ%%m'ryt%@% even If

there are small errors int shapes of printer main
assenbly gndigr thakpréakbil #98n3%2seth1§ Small amount of play between the

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

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

15 and communication unit 214,

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

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

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

assembly. Thus, even if there are small errors in the



printer main assenbly and ink cartridge 302, it is assured that theggpkadkds
is always satisfactorily 5 supplied to the printer main assenbly. According
to the present invention, unless an ink cartridge is properly nounted in
the main assenbly of a printer, radio conmmunication is not established
between the radio transmtting nmeans of the ink 10 cartridge and the radio
communi cating neans of the printer main assenbly. Therefore, it is possible
to satisfactorily confirmwhether or not the ink cartridge is in the
proper position in the printer nmain as8énbly. 15 Wile the invention has
been described wth reference to the structures disclosed herein, it is

not confined to the details set forth, and this application is intended to
cover such nodifications or _changes as nmay conme wW.thin _the purposes of the

20 i nmprovenefb@PsP PhetBBopELBLETnB2{ Bl RERFRE LY &PAEOT 38527 SEPT 2006 -36
VWHAT IS CLAIMED, | S 1. A recording thuid cgnt iner (101) for .containing
liquid for rEBbFAIABCt8%Be Qhppl PRALL02PEEBLdPAGPBEnDEtveeD they; g
recording |iguid, container bei det chagl mount ab to.a mounting portion
(202) of a rBEBPFRgmaLPparatllty260, 108 Gar EEHEFng R qditd ‘Cont ai ner
compri sing ap.LnfoRMehLENHEMPRY THY' YT £138Ys°LQRiA%acRdgyer M ned
i nformati on,
5 supplied to the printer main assembly.
According to the present invention, unless an
ink cartridge is properly mounted in the main assembly
of a printer, radio communication is not established
between the radio transmitting means of the ink
10 cartridge and the radio communicating means of the
printer main assembly. Therefore, it is possible to
satisfactorily confirm whether or not the ink
cartridge is in the proper position in the printer
main assembly.
15 While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth, and this
application is intended to cover such modifications or

changes as may come within the purposes of the

20 improvements or the scope of the following claims.

25



wi rel ess sendi ng neans (136) which is capable of sending said predg]}géﬂﬁgg
information stored in said information nediumw thin a predeterm néd
limted range (R), characterized in that said predetermined limted range
(R) concerning the distance between said wrel ess sending neans (136) and a
wi rel ess conmmuni cati ng nmeans (214) of said recording apparatus for
wirelessly receiving said predetermned information sent fromsaid wreless
sending neans (136) is a specified dist Elce at which said wirel ess sending
means is placed only when said recordi ﬁg liquid container (101) is
‘properly mounted to said nmounting portion (202) of said recording apparatus
(200). 2. A container according to claim1, wherein, in the case of :

mounting a phigl iItSy dﬂAm@ i§,cordi ng liquid containers adjacent to each
other, the p i ted range is such that said wrel ess sending

means i s incapable of sending the predetermi ned information to the adjacent
one. 27 SEPT 2006 37 3. A container according to claiml, wherein said
recordi ng | inui dacestardeig aspAldecbhtaipoyeriogengsat cograireians (137, 138)

for generating electric power by | ectro tic indyction and supplying

the el ectri cf Oforg‘g?’\éﬁwgr éioeg’f EBRBFﬁ%P%@aHE?Oﬁ&W Bt ner accordi ng

to claiml, whdanei sasdi gecdrdiorgrtiionddmesoraineedbuimyg edevddiiabist ores the

predeterm ned information and has informt| acconmopdat i means, and
gt [ #)28¢ $hg

wherei n sai d*W R oAt 1o § OB AR @ recor

apparatus (200), said recording liquid container comprising

an information memory medium (135) storing
predetermined information, and

wireless sending means (136) which is capable of
sending said predetermined information stored in said
information medium within a predetermined limited range
(R}, '

characterized in that

said predetermined limited range (R) concerning the
distance petween said wireless sending means (136) and a
wireless communicating means (214) of said recording
apparatus for wirelessly receiving said predetermined
information sent from said wireless sending means (136) is
a specified distance at which said wireless sending means
is placed only when said recording liquid container (101)
is properly mounted to said mounting portion (202) of said

recording apparatus (200).

Z. A container according teo claim 1, wherein, in the case
of mounting a plurality of such recording liquid contaiﬁers
adjacent to each other, the predetermined limited range is
such that said wireless sending means is incapable of

sending the predetermined information to the adjacent one.
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wirelessly receives radi o waves and converts the radio waves to
informati on, which is accommpdated in said information acconnndati?&fﬁﬁgiﬂg%
5. An ink jet recording apparatus (200) having an ink cartridge nounting
portion (202) for mounting an ink cartridge (100) for containing ink to be
supplied to an ink jet head (211), said ink cartridge is detachably
nmountable to said ink jet heed, wherein said ink cartridge includes an
information nenory nmedium (135) storing predeterm ned information, and
wirel ess sending neans (136) which is capdbl e of sending ‘the predeternined
information stored in said information nenory nmediumw thin a predeterm ned
limted range (R), wherein said nounting portion of said recording

apparatus is provi ded céhtBi Mér el @RTdGREMBI €B4iMA ,MRARSeif 2d4Hd for
wirelessly receiving the_information sent from said wireless sendi ng neans
of said ink carFPFUGEGhAFLRESIFLERING t RAP SLET e BOVBE nFPRRFI51R% ed range

(R) concerning ghghs diighanges petyejeneahd i vy &l &ssizepdlbg pgans (136) and
said wreless comunicating neans (214) is a specified distance at which
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contai ner (101)tdSsHPRBrkYedd SEREOREans38 nounted to said nounting
portion (202) of said recording apparatus (200). 6. An apparatus according

to claim5, further conprising electric power supplying nmeans (137, 138)
for supplying 4, A container according to claim 1, wherein said

information memory medium renewably stores the
predetermined information and has information accommodating
means, and wherein said wireless communicating means
wirelessly receives radio waves and converts the radio
waves to information, which is accommcdated in said

information accommodating means.

5. An ink jet recording apparatus {200) having an ink
cartridge mounting portion ({202) for mounting an ink
cartridge {100) for ceontaining ink to be supplied to an ink
jet head (211), said ink cartridge is detachably mountable
to said ink jet head,

wherein said ink cartridge includes an information
memory medium (135) storing predetermined information, and
wireless sending means (136) which is capable of sending
the predetermined information stored in said information
memory medium within a predetermined limited range (R},

wherein said mounting portion of said recording

~ apparatus 1is provided with wireless communicating means

{214) for wirelessly receiving the information sent from
said wireless sending means of said ink cartridge

characterized in that

said predetermined limited range (R) concerning the
distance between said wireless sending means (136} and said
wireless communicating means (214) is a specified distance
at which said wireless sending means {136} is placed only

when said recording liquid container (101) is properly



el ectric power to said ink cartridge through electromagnetic induction. 7.
An apparatus according to claim®, further conprising electric powessepr2006
control neans for permtting supply of the electric power to said electric
power supplying neans at a predetermined timng, and error discrimnating
means (130) for discrimnating a nounting error upon failure of a wreless
reception of the information by said wireless communicating nmeans when the
el ectric power is supplied thereto. 8. An apparatus according to claimb5,
wherein said nounting portion is capablezgf nmounting a plurality of such
ink cartridges, and there are provided a plurality of such wreless
conmuni cati ng neans which are capable of conmunication with respective ink
cartridges.

mounted to said mounting portion (202) of said recording

apparatus (200).

6. An apparatus according to claim 5, further comprising
electric power supplying means (137, 138) for supplying
electric power to said ink cartridge through

electromagnetic induction.

7. An apparatus according to claim 6, further comprising
electric power control means for permitting supply of the
electric power to said electric power supplying means at a
predetermined timing, and error discriminating means (130)
for discriminating a mounting error upon failure of a
wireless reception of the information by said wireless
communicating means when the electric power is supplied

‘thereto.

8. An apparatus according to claim 5, wherein said
mounting portion is capable of mounting a plurality of such
ink cartridges, and there are provided a plurality of such
wireless communicating means which are capable of

communication with respective ink cartridges.



