
;e3e,)\  6T,. w n~s'rew~ I~V~~~~~~~ INK JET RECORDING APPARATUS, AND
CARTRIDGE COLLECTING APPARATUS 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 apgaratus 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. For 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 25 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 radio waves. However, the technology disclosed in the
aforementioned patent application is based on the assumption that the
communication between an ink 5 cartridge and the main assembly of a printer
occurs only when an ink cartridge is in the proper position in the main
assembly, 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 technology, prior to the proper
mountlllg of the ink container in the apparatus main assembly, for example,
during the shipment of the ink container. That is, during the shipment of
the ink container) the ink 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 25 cartridge will derogatorily affect the
circuitry in the printer main assembly) when the inlc cartridge is in the
printer main assembly. There is another   -3 possibility related to a
full-color ink jet printer. That is, a full-color ink jet printer employs a
plurality of ink cartridges) which are disposed close to each other. Thus,
if the communication range of 5 each ink cartridge is greater than a
certain value) the radio waves from the plurality of ink cartridges will
interfere with each other. SUMMARY OF THE INVENTION 10 The present
invention was made in consideration of the above described problems, and
its primary object is to provide an ink cartridge capable of properly
communicating while it is in the main assembly of a printer, being on
standby, or actually 15 used, for a printing operation, as well as while it
is 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   -4 



predetermined range; a wireless communication antenna for wirelessly
sending radio wave; and communication property changing means for changing
a communication property of the wireless sending. ? 5 According to another
aspect of the present invention, there is provided a printer to which an
ink cartridge is detachably mountable, said apparatus includes a cartridge
mounting means for mounting the ink cartridge, said ink cartridge including
an 10 information memory medium storing predetermined information; wireless
sending means capable of wireless sending of a predetermined 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   -5 capable of wireless sending of a
predetermined information in said information memory medium within a
predetermined range; a wireless communication antenna for wirelessly
sending radio wave; and communication 5 property changing means for
changing a communication property of the wireless sending; and wireless
communicating means for wireless communication with 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
bady; 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   -6 



main assembly) the mounted stage wherein the cartridge is mounted to the
main assembly, the disposable stage in which the cartridge is removed fromm
the 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. 2~ 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   _7_ which the
wireless communication is capable in a plurality of directions, during
transportation. According to a further aspect of the present 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 inlc 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. Zp
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   _g_ communicating means
being disposed within a sendable range of the wireless sending when the ink
cartridge is disposable. Regarding the various means mentioned in the 5
above description of the present invention) a11 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   -9 Figure 1 is a perspective view of the
first embodiment of an ink cartridge in accordance with the 



present invention, showing the state of the ink cartridge during its
shipment, 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
label, as both the protective 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 printiIlg apparatus, at a plane parallel to one of its side walls,
showing the internal structure thereof.  



-10 Figure 9 is a front view of the combination of the carriage as a
cartridge holding means, and a plurality of ink cartridges thereon. Figure
10 is a flowchart 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 embodiment the present invention. Figure 12 is a front view of
the combination 10 of the carriage and a plurality of ink cartridges
thereon, in the printing apparatus) in the second modified version of the
first embodiment of the present invention. Figure 13 is a schematic 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   -11 ink cartridge
in tile third embodiment 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 shipment package for an ink
cartridge, at a plane parallel to one of its side walls, showing the
internal structure thereof. Figure 19 is a schematic drawing for showing
the internal structure of the cartridge collecting 10 apparatus. Figure 20
is a vertical sectional view of the ink cartridge in the modification of
third embodiment of the present invention, at a plane parallel to one of
its 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 inlc 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 ink cartridge in another
modification of the fourth 25 embodiment of the present invention, at a
plane parallel to one of its side walls.   -12 DESCRIPTION OF THE PREFERRED
EMBODIMENTS [ Embodimen t 1 ] Referring to Figures I - 0) tlic first
embodiment of tile present invention ~.~~ill be described. Incidentally,
hereinaftEr, the preferred c.~mboilimexits of the present invention will be
described with reference to the fxont, rear( right, and Ieft directioxlS
l.Ildicated by arrow marks 1I1 the drawings. ThC' LrSage Of' this
directional refr,rence is for the 10 simplification of the description, and
has nothing to do with the: positioning of tlic: 1111L cartridge. during
the production) usage, etc., of the apparatuses in accordance with the
present invention. [Structure] 1~ Referring to Figures 1 and 2, the
cartridge 100 in this embodiment of the present invention is an ink
cartridge having a main assembly. It is removably mountable 1I1 the main
assembly 20I of a printing apparatus 200 as an example of an apparatus
4Jhlch 2p employs a cartridge sys tem) aS ShOwr1 1x1 Figure 8 . Referring
to Figure l, the main assembly 101 of this ink cartridge I00 is in the form
of a flat box, and is molded of a resinous substance. Referring to Figure
2, the internal space of the main assembly 2~ 101 comprises an ink storage
charnber 102 , and a negative pressure generation c:hambur 103, whicli are
separated by a partition. The inlc storage chamber 102   -13 is in
connection with the negative pressure gi~neratiori clamber .l03, at their
bottom ends, and contains inlc 104 in the lidLlid form. Tlie negative
pressure generation chamber 103 5 has an ink outlet 106 and au air vent
I07. The ink outlet 103 is attached to the bottom portion of the negative
pressure generation c:lnamber 103 ) whereas the air vent 107 is in the top
wall of the negative pressure generation chamber I03. Furtlier, the 10
negative pressure generation chamber 103 is Filled 



with a porous member i08, alld the lllli UlltlC't I06 is filled with a
porous member 100. In the case of this cartridge main assembly 101 , the
ink in tl~e inlc storage chamber 102 is Stlpplled to the printer main 7_5
assembly 201 through tl irk outlet 106 of to r 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
inventiol7 lllt0 the printer main assembly 2D 20I, for example, during the
shipment of the ink cartridge I00, thc: 1111i OLltlet~ 106 of tlne
cartridge main assembly 101 is kept hermetically sealed with an ink cap 111
as a protective member, which remains covered with a label 120 until the
label is removed 25 from the ink cartridge 100. The label 120 i5 wrapped
around the cartridge main structure 101, and functions as a protective
member as well as a wireless   -14 communicatioll unit, Referring to Figurc
3, this label 12U is formed of transparent and thermally shrilllcable
slucet 121. Referring to Figure 4 which is a development of 5 the Iabel
120, it has a belt-lilce portion 123, which extel7dS i11 the left-right
direction. Referring t0 Figure 1(a), this belt-like' portion, actually,
constitutes an endless belt) alld is fitted around the cartridge main
assembly 10I, covering the ink cap 11l 10 as well as hermetically sealing
the air vent 10'7 of the cartridge main assembly. Next, referring to Figure
1(aj and Figure 4) this belt-like portion 123 of Lhe label 120 has a p air
of perforated lines 124, which are positioned so that 15 as the label 120
is proper ly fitted around the cartridge main assembly 101, the lines will
extend along the left and right edgc,s of the top Surface of the cartridge
main assembly 1D1. The label 120 also has rectangular tabs i25 and 126,
which extend from 20 the front and rear sides, respectively, of the portion
of the belt 120 between the pair of perforated lille5 124) perpendicular to
the belt-like portion 123. The border between the rectangular tab 126 anti
the beltlike 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   -15 the Iauel
120 around the cartridge main assembly 101 is pulled upward) the label 120
is turn along Lhe pair of r>erfarated lines 124 and the perforated line
I27. As a result, only the rectangular Lah 126 remains on 5 the cartridge
main assembly 101, as shown 1I1 Figure: 1. 



Next) referring to Figures 1 and 4, this ilslf Cartridge 100 i11 accordance
With the present IIlVerlt1011 is provided with a circuitry chip I30 in the
form of a piece of paper, which is embedded in the rear end 10 portion of
the rectangular tab I26 of the label 120. The circuitry chip 130 1S
CU1111eCted to a pair of radio antennas 131 in the form of a long and
narrow piece of paper, which extends from the circuitry cllip 130 to the
adjacencies of the tab 12~. 15 Each radio antenna 13I camhrises a first
portion 132 and a second portion 133. The first portion 132 extends across
the rectangular tab 126 of tile label 120, whereas the second partials l33
extends across the aforementioned belt-like portion 123. 20 Thus, as the
label 120 around the cartridge main assembly 101 is earn along the
perforated lines I24 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 lengths. In
other words, in the case of this inlc cartridge 100 in accordance with tlse
present   -16 invention, its structural arrangement that the portion of
each radio antenna 131 beyond the perforated line 127, as secn from the
circuitry chip 130 side, is removable, constitutes the property varying
means in 5 this application of the present invention. Referring to Figure
5, the circuitry chip 130 comprises: a flash memory 135 as an information
storage medium; a wireless communication circuit 136 as both a wireless
transmitting means and an 10 information storing medium; and a power source
circuit l37 as a part of an electric power generating means. The flash
memory 135 stores in the updatable fashion) various information
~t111S110WI1) , for example, data for identifying ink cartridge type, data
for 15 identifying printer main assembly type, production date, expiration
date, ink remainder amount, etc. To the power source circuit 137, an
inductiUll coil l38 as a part of the power generating means is connected.
This induction coil 138 is included in the 20 bottom layer of the circuitry
chip 13U. The combination of the induction coil 138 and power source
circuit 137 generates electric power, based on electromagnetic induction.
The generated electric power is supplied from t1e power source circuit 137
to 25 the wireless communication circuit 136, ~,lhich uses the electric
power to transmit the predetermined type of information in the flash memory
135. in the form of  



_17_ radio waves, through the radio antenna 131, and also to receive radio
waves through the tadio antenna 131, extract predetermined types of
information carried by the received radio waves) and store the information
in 5 the flash memory 135. Referring to Figure 6, during the shipment 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 label 120 remains fitted around the cartridge main
assembly 101. However, during its 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 r~resent 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 111a11 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 101 of the ink   -18 cartridge 100 remain hermetically
sealed with the inlc cap 111 and label 120, respectively. Further, the
entirety of the ink cartridge I00 romains wrapped in the packaging members
141 - 144 as the parts of an inls 5 cartridge shipment package 140, as
shown iii Figure 6. The packaging member 141 is a box-shaped container, and
the packaging members 142 - 144 are filling members filled in the gaps
r~etween the packaging member 141 and ink cartridge 10U. 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 box-shaped packaging member 141) that is,
the outermost packaging member) is within the communication range RL of the
ink cartridge 100. Referring to Figure 8) when the ink cartridge 100 is in
use) that is) after the proper mountlllg 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 l01, aS ShUWII 111
Figure 1(b), because the belt-like portion 123 is removed before the
mounting of the ink 



25 cartridge l00. This printing apparatus 200 in accordance with tlm
present lllVention is a full-color ink jet   -19 printer, and employs one
carriage 202 as a cartridge holding means, and four ink cartridges 100. The
fOLir ink cartridges 100 are different iii the color of the ink therein
(yellow) 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 203 is attached. This combination of
the carriage 202 and illk jet head 203 is supported by a 10 primary scan
mechanism (L111s17o1t~I1) as a cartridge moving means so that the
combination can he freely moved in the left-right direction. The primary
scan mechanism comprises a single or plurality of guide rails, a driver
motor, etc. 15 Deferring to Figure 8, 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 204, a driving motor 205, etc.
A sheet of printing paper P is 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   -20 corresponding
induction coil 138 of the ink cartridge 100, but also it wirelesSly
exchanges predetermined types of information with the first portion 132 of
the radio antenna 131 of the inlc cartridge 100. However, 5 there a four
ink cartridges 1i70 different in type, which are moved in the direction in
which they are aligned as described above. Therefore, the single
communication unit 206 wirelessly communicates with each of the four ink
cartridges 100 as each ink 10 cartridge 100 is moved into the area in which
the communication unit Z06 falls intc.~ communication range RS of each ink
cartridge 100, as shown in Figure 9. Also referring to Figure 8, in the
rear 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. 



Meat, the usage of this ink cartridge 100 in accordance with the present
invention, which is structured as described above, will be concretely
described. T1115 111k cartridge 100 is manufactured by 25 a manufacturer,
distributed to an end user by a distributor, and mounted 111tU the printer
main assembly 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 cartridge main assembly 101. Then,
various 5 information (unshowii) , for example, 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
electromagnetic induction. 10 After the storing of the predetermined type
of informatloll l11 the inlc cartridge 100, the inlc cartridge 100 is
packaged in the shipment package 140 made up of the packaging members 141 -
144, as shown in Figure 6. Then, the shipment package 140 15 containing the
ink cartridge 100 is distributed from a manufacturer to an end user by a
distributor. During the distributloll 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 he 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 arid date, store names) etc., in the ink
cartridge 1U0. During the shipment of the ink cartridge I00,   -22 the
label 120 remains i11 entirety on the ink cartridge 100, and therefore, the
radio antenna 131 remains intact) offering the communication range RL,
which is greater than the external measurements of the 5 distribution
package 14d. Therefore, the distributor can wirelessly communicate with the
ink cartridge 100 without Ope111l1g the distributiUll package 140. After
obtaining the ink cartridge l00 rested in the distribution package 140, an
end user is to 



10 remove the packaging members 141 - 144 by opening the distribution
package 140. Then, the end user is to remove the belt-like 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 the 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 2U
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 llltaCt 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 fllto the printer main assembly 201. As the ink cartridge
100 is properly mounted into the printer main assembly   -23 201, the
printing apparatus 200 becomes ready for a printing operation. As the
printing apparatus 200 connected Lo, for example) a host computer (unshown)
, is ttlrlled on, 5 the carriage 202 is intermittently moved (Steps S1  S3)
while allowing the single communication unit 206 to sequentially
communicate with the four ink cartridges 100) one at a time (Step S4). 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 S8 ) . As the communication unit 206 receives radio waves
from an inlc 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 locatiUll Of the carriage 202, is pror~er 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 hUSt computer (Step S8). On the other hand,
if the printing apparatus   -24 200 determines that the four inlc
cartridges 100 ail are proper, it sends a signal indicating the completion
of the preparatory process to the Host computer (Step S10). Recognizing
this signal, the 5 host computer sends printing data to the printing 



apparatus 200, and the printing apparatllS 200 begins to carry out a
printing operation. Incidentally, each time a printing operation is
completed, the printing . apparatus 200 calculates the amount of the inlc
104 10 consumed for the operation, and updates the information regarding
the remaining amount 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
capable of storing the predetermined type of information, but 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 communicat10I1 between the wireless
communicating apparatus 209 and ink cartridge 100 without opening the
distribution package 1.40, eliminating the fear   -25~ that the data
communication between the printer main assembly 20.t and irzk container 1d0
might be unsatisfactory due to the electrical cantac:t errors between them
traceable to the ink 1d4. Further ) the communication range RL, that is ,
the communication range of the ink cartridge 10d during its distribution)
is greater than the external measurements of the distribution package 14d)
as shown in Figure 6) and the packag3,ng members 14l - 144, 7.0 which make
up the distribution package 14d, easily transmit radio waves. Therefore, a
distributor can wirelessly communicate with the ink cartridge lOd, frram
outside the distribution package 7.40, with the use of the wireless
communicating apparatus 2d6. I5 Moreover, the cammunlcation range RS, which
is the communication range of the ink cartridge 7.Od in use) is smaller
than the communication range RL, which is the communication range of the
ink cartridge 10d during its shipment, as shown in Figures l~ and ~, ~0
Therefore, even if a plurality of ink cartridges l00 arc disposed in the
printer main assembly 20l) the praz~ter main assembly 201 is allowed to
wirelessl~T communicate with each of the plurality of ink cartridges 100
one at a time, and the radio 25 transmission waves from tile ink cartridges
lOd are prevented from affecting the microcomputer of the circuitry
substrate 20`T and the driving motor ZdS,   -26 Further, the printer main
assembly 201 is moved in the direction parallel to the direction in which
the plurality of ink cartridges 100 are aligned. Therefore, the single
communication unit 206 is all 



5 that is necessary to wirelessly and individually communicate with each of
the plurality of ink cartridges 100. In particular, the secondary scan
mechanism for moving the ink jet head 203 is used to move 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 assembly
201 with a mechanism dedicated to move the ink cartridges 100. Further, the
removal of the label 120 from 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 2(1 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. [Modifications] 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 its
essence. The above   -27 described first embodiment) for examr~le,
represents just one of the ink cartridges in accordance with the present
invention. That is) as the belt-like portion 123 of the label 120 is
removed from the main assembly 5 101 of the ink cartridge 100, the first
portion 132 of the radio antenna 131 is removed with the belt-like portion
123, from the cartridge main assembly 101) becoming separated from the
second portion 133 of the radio antenna 131 remaining on the cartridge main
10 assembly 101. The above described first embodiment of the present
invention may be modified as demonstrated by 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 inlc cartridges 100 one at a time. However,
the first embodiment may be modified, as shown in Figure 12, so   -28 that
a plurality of communication units 206 wirelessly communicate with the same
number of ink cartridges 100, one for one. In this case, it is desired that
the 5 plurality of communication units 206 are mounted on the same
carriage, that is, the carriage 202. With such an arrangement, the
positional relationship between a given ink cartridge 100 and the
corresponding communication unit 206 does not change) 10 assuring
satisfactory wireless communication between the given ink cartridge 100 and
the corresponding communication unit 206 in spite of the shortness of the
communication range RS of the given ink cartridge 100. 15 Further, although
the first embodiment demonstrates a cartridge only as the inlc 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),   -29
etc.) in addition to an ink cartridge. Further, the first embodiment
demonstrates such a setup that the predetermined type of information is
stored in the flash memory 135 of the 5 ink cartridge 100 in the updatable
fashion, and that 



not only is the printer main assembly 201 or the like enabled to read the
predetermined type of information from the flash memory 135 of the ~.nk
cartridge, but also it is enabled to write the predetermined typ a of 10
information into the flash memory 135. However, a ROM (Read Only Memory)
which stores information in the nan-updatable fashion may be employed as
the information storage means of the ink cartridge 100) so 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   -30 mounted on the Label 120
which is a component separate from the cartridge main assembly 141.
However, the circuitry chip 130 may be formed as an integral part of the
cartridge main assembly 101. 5 Further, the first embodiment demonstrates
such a structural arrangement that the ink cartridge 100 employs an
electric power generating means comprising the induction coil 138 and power
source circuit 137, and that electrical power is generated 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   -31 different from the same ink cartridge 100 in
use) is the communication range. However) the communicational
directionality may be changed. [Embodiment 2] 



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 inlc 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 1.62 is removably attached to the external surface of
the external surface of the bottom   -32 wall of the cartridge main
assembly 10l, in such a manner that it will lie removed with the ink cap
111. In the case of this ink cartridge 160, the first and second radio
antennas 161 and 162 are 5 different in the direction they extend as well
as their location as described above. Therefore, the first and second
communication ranges R1 and R2, 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 mourlting 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 



-33 carriage 212 as a cartridge holding means 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 motor 205, a
circuitry substrate 207. The communication unit 206 is disposed behind the
moving range of the carriage 212 so that as the ink cartridge 160 is
mounted into the carriage 212 as described above) the communication 10 unit
206 will fall within the communication range R1 of the ink cartridge 160.
The driving motor 205 and circuitry substrate 2D7 are disposed below the
moving range of the carriage 2I2 so that, as the ink cartridge 16D 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 l61 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 inlc cartridge 160. However) while the
ink cartridge 160 is in use, only 25 the first radio antenna 161 having the
communication range R1, that is, the radio antenna on the rear side of the
ink cartridge 160, is present.   -34 The distributor who handles this ink
cartridge 160 is notified in advance that the wireless communication
between the ink cartridge 100 in the distribution package 165 and the
wireless 5 communicating apparatus 209 can~be established only 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 l.5 cartridge main
assembly 2l1, 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 



-35 package 165) making it possible for the wireless communicating
apparatus 209 to satisfactorily communicate with the ink cartridge 160 in
the distribution package 165, from both the rear and 5 bottom sides.
Therefore, the ink cartridge 160 is more convenient in usage compared to
the ink cartridge 100 in the first embodiment of the present invention, the
communication with which can be established only from one side. 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 I60 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 i60, 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 i60 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 RI, which is on the
rear side of the ink cartridge 160. Therefore, satisfactory wireless
communication can 1.3e established between the   -36 ink cartridge 160 and
the communication unit 206 7_ocated in the rear portion of the printer main
assembly 211, without adversely affecting the circuitry 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
salve 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, resr~ectively, 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 21l
are different from both of its   -37 communication properties while it is
shipped and its communication properties while it is used. [Embodiment 3]
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   -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 combination of the third portion 178 of the radio antenna
172, and a 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. In 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 inlc cartridge 170 is in 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 22l) 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   -39 cartridge 170 with a communication
range RS, which is shorter than the communication range RL with which the
ink cartridge 170 is provided while it is within the distribution system. 5
In addition, in the case of this ink cartridge 170, as it is removed from
the printer main assembly 221 to be discarded) the contact type pressure
switch 175 is again turned on, providing the ink cartridge 170 with the
communication range RL 10 which is longer than the communication range RS
with which the ink cartridge 170 is provided while it is in use. After
removal, the ink cartridge 170 is to be discarded into an apparatus 300
dedicated to cartridge collection. Referring to Figure 19, as the ink 15
cartridge 170 is tossed into the main assembly 301 of the cartridge
collecting apparatus 300, the wireless communicating apparatus 209 of the
cartridge collecting apparatus 300 wirelessly communicates with the ink
cartridge 170. 20 Also referring to Figure 19) the neck portion 



of the main assembly 301 of this cartridge collecting apparatus 300 in this
embodiment of the present invention, through which the discarded ink
cartridge 170 enters the apparatus main assembly 301, is bent at 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 cartridge
170 after   -40 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 is 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   -41 ink cartridge 170 to the communication
range RS) that is, the shorter one of the two communication ranges of the
inlc 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 1(1 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 inta the main assembly
3U1 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 is allowed to wirelessly communicate with only the single ink cartridge
170, which is falling through the neck portion. [Modifications] 25 The ink
cartridge I70 in the third embodiment of the present invention demonstrates
such a structural arrangement that the contact type pressure   -42 switch
175, circuitry chip 130, radio antenna l72, etc., are a11 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 lt) 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, a11 at once, with all of the   -43
plurality of ink cartridges 170 tossed into the cartridge collecting
apparatus 300, as long as each of the plurality of ink cartridges 170 is
enabled to wirelessly transmit, for example, an identification 5 data
capable of preventing the interference among the radio waves from the
plurality of ink cartridges 170. Further, this embodiment demonstrates only
such a business model that the ink cartridge data are managed by a waste
disposal dealer. However, such a 10 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 



15 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 20 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 25 (unshown). In this case, the ink cartridge
manufacturer can trace each inlc cartridge 170 from the beginning of   -44
its manufacture until the end of its disposal, being 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]
1D 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 I90 also has a first radio antenna 15 I91 having a predetermined
length, which is on the front side of the external surface of the top wall
of the cartridge main assembly 1U1. Further, the ink cartridge 190 has a
second radio antenna l.92) 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 communication 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   -45 radio antenna 191) and is
layered across both the top 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   _96_ 190 is in use, that is, after the proper mounting of the
ink cartridge l90 into the printer main assembly 201, the third radio
antenna 194 has been removed, only the second radio antenna 192
functioning, as 5 shown in Figure 21(b), and therefore, the 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 21(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   -47 dealer is to
collect a recycling fee from a 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 inlc
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 2~ 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   _48_ a structural arrangement
that the radio wave absorption layer 193 is removed along with the radio
antenna 19u. llowever) only the 'radio v,~ave absorpfi.ion layer 193 may be
removCd, leaving the second z~adio 5 ail l.tt~na 19Z on tl~c~ i nk r: ar f
ridge 190 , as i n the case of an ink cartx-idge 196 shown in Figure 22.
Aiso) the second rad i n an~(;enna 192 ma3~ be c;lim i naked as in the case
of an ,ink carttidgc l.9'~ shown a.n rigure 23. An ink cartridge in
accordance wi~i;la the 10 present invention is capable of wirelessly
transm,i.tting l,he pru~ieterminPd typo or information from its inf~rmzti~n
storabc means, through a radio antenna, the uummunication properties of
which arc co~itrollable. Ther.eforc, the communicati.oll properties 15 of
the ink cartridge can tic: op l;imized in accordance with the situation in
which the inlc cartri~Jge is placed) for example, while thr ink cartridge
is distributed, whsle the ink r,zrtridge is used, after iL is di5cdrded,
etc:. 20 The j~resent invPnti on is cortveniently aiylicable t~ a process
cartridge for an el.ectrophotographic image forming apparatus, which is
detactaably mountable to the apparatus) such as the ones disclosed in U,S.
PatHnts Nos. 6,4 U4,995 or 25 5 , 923 , 91 r , or Japanese Laid--open
Pai,eut Application Na. 2000330434, for example, in place of the recorriing
li~luid container described ,in the foregoing,   -49 The process cartririge
may contain as a unit zn electrophotographic photoscns;i~tive member and
charge means, developing means or cleaning means (pri~ce:ss moans), the
unit being del.achavly mountable tn I:he 



5 ma9.n, assembly of Llie electrophotngraprs.c image forming apparatus. The
process cartridge may cani:ain as a i~ni t an elec:trophotographic:
photosensitive member and at least nnQ o:F charge means, de~rolop.ing means
az~d cleaninb means (process means), the unit being 10 detacl'~abJ.y
mountable to the main assembly of the electrophotographic image foc~miy app
aratus. The prvccss carLriage may contain as a uni.l, am
elrctrophotograph9~ phol.nsensitlve member and at least (~(?VP1 oiling
me:ar~s ( process means ) , the milt being 15 d~tachably mountable Lo the
main assembly of the Plecl,rophotographic image forming apparatus. The
present invention is also convenieAttly applicable to a developer
conLa.i.~ic.r for an elcctrophoLographic image formSng apparatus) whirh is
20 dt~:tachably mountable La the apparatus nr to a developing device) sucta
as the ones disclosed in U.S. Patents Nns. 5,6d9,2'70 or 5.351,728 or
Japanese T~aidopcn Patent Application No. 200p-330434, fvr example, in
place of the recording liquid container tle5cribed 25 in the Porego.ing .
ThF present invention i.s also convenientJ.y applicable to a developing
device fnr an   _SO.. elQCtroghni-.c)graphic image forming apparatus)
wla.i.ch is detachably mountable to the apparatus) such as the ones
disclosed in ZJ.S. Patent No. 5 g56,591. for e~cample, in place of Lhe
recording liquid container 5 descri~ea iu the foregoing. Tn l~ese
ak~plications to the elec:trophotographic: appzratuses and components, thu
memory elements and antenna elements described 'in l:he foregoing
embodiments replace the memory elemcnt9 and 10 the an~Lenna elcuments of
the clecl.rophotograyhic apparatuses a.nd Compo11Ci1tS . The memory el
QmenLs may store a1.1 ur a piece or pi.Pres of information disclosed in
tt~e above-melltivned publ9 c:at i.orzs as well as the above:-described
rllstribul:ion, shipment or 1~ transportatinn cot~lrols. 



While the invention has been described with reference to the struc1:ures
disclosed hrrei~~, it is not confined to the details set forth, anrl this
application is intended to cover sucli modifications or 20 changes as may
come within tt~e purposes of Lhc imhrovemeuts or the sropp of the
fol,J.owing claims. Z5   -51 InIHA'1' 1 ~ (, LA T l~lRn I S 1. !~ recording
1lquid container for containing .l~.guid for recording to be supplied to
recording means, said recording liquid cul~~n.i.zz~r being, 5 detachably
muuutable to a mounting pnrLion of a recording device) said recording
liquid container compris.iz~g an information memory medium storing
predetermined informat~_on; 10 wireless sending means capable of wir.el~5s
sencling of a predetermined inCorsaation in said ~,ntormatiur~ memory
medium w:lthin a predetermined range; a wireless cnmmuni.cation antenna fvr
l5 wirs7.essly sending radio wave: and communication property changing
means for changing a communication property of the wireless sending. 20 2.
A r:ontainer according to (;laim t, wherein said communication properly is
a sendable range of the wirelPSS sending, 3. A container accorda.ng to
Claim Z, wlaerein 25 sa5d communication property ctzanging means changes a 



length of said antenna for Ll~e wirel~:ss communication.   _r2_ 9. A
container according to Claim 1) wherein said cominuniGation properly is d
direction of the W7.I'ClCSS SCIId.Lil~) . 5 5. A cantainPr according to
Claim 1, whCrc:in said antenna has a first portion and ~a second portion.
6, An apparatus according to Claim 5) wherein said communication property
changing meZns has a prUtC:(;tlIl~ member whir:h 9 s de I:achaY~ly mounted
to said recording liquid container, and wherein said antenna has a first
portinn whi.rh is fined to said rccording liquid container and a second
portion ~Pixed to said ~~rvtecting member. 15 7, A container accuriling to
Claim 5, wherein said comrnuira.cation propFrty changing means conner,t or
disconn~c:t a fi rs~L ~>ortiozi and a second por. Lion of said antenna. Zt1
$. A container according i.o Claim 5, where:itl said antenna has a third
portion which is movahl~ Lo and away from sait~ i'irst and sPCr~~id
portions, and wherein said communication properly Cr~anging means has 25
resilient means for res3.liently ursjng said third portion toward a
position where said third portion is rontar..ted Lo said first: ports nn
and said second   _5~_ p~rti~n. 9. A container according to Claim 5,
wherein a sending direeti.vity of first Nort;iuzt and that of szid 5
secut~d portion of said antenna are different from each 



ether. 10 . A container according to C;la:i,m 1, wherein antenna has
antenna members having lPng~hS different 10 From each other, and said
communication pro~~erty changing means selectively makes azitenna members
~,alid. il. .~ container accordl.ng I:o Claim 1.0, wherein 15 said antenna
members which are sheet-lilcc antennas are removably laminated with
sheet-like communication prc~cnting means. 12. A cutltainer according t.o
Claim 1) wherein 2t1 said commnni ration hroirty changing mans makes the
sendable range of said wireless sending smaller when said cartridge 'Ls
mounted to said printer than when said cartridge is in a transportation
stage before said cartridge is mounted t~ 5aid printer. l5 13. /~ container
ac:cordi.ng (;o Claim 1, wherein said commun:f.cat,ion ~wolvcrty changing
means makes the   _ 5,1 _ sendable range of said wireless sending smaller
when said cartridge .is mounted to said printer than when said cartridge is
removed from said recording device and is dispu5able. 5 14 . A conta:i ner
according to Claim 1 , whcrei.n antenna has antenna members having
directi.vi_ties different; L'rom each other) and said communicaLio~~
property changing means selectively makes antenna 10 member s vala.d . 18 .
A r..on l ainer according tn c: l ai.m ld , wherein said commuzaication
property changing means makes valid a plurality of directivities of said
wireless sending 15 during a transPortataon stage before said recording
liquid container is mounted to said recording dwi~e, and makes valid a
5iy:lt: directivity ~f said wireless sending wl7eu Said r ecorrli ng l..i
c~ui~1 container 1 s mounted tn said recording device. ZD 1 E;. A container
acc:orc3 i.ng to Claim l., wherein said recording device includes electric
power supplying means for supplying electric pnw~r fil~coLtgl~ elec
Lromagnet;~c induc LS ci , and said recording liquid 



25 container has electric power generating moans 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 SPTICIat~g mt'aIl~ . 17. A
cpntainer according to Claim 1) wherein said information memory medium
renewably stores Lhe predetermined information and has ia~formation
accommodata.ng means, aa1 wherein Said w5 reless co~r~murricating means wi
re1 essly receives rarii n wave and ~onveri;s Ll~e I'aaiU wave to
information, which is accommodated in said infarmation accommodating means.
10 1f3. A container according (:o Claim 1, whare:in;~ said recording liquid
container accommodated in a paclzage having a poIl,i,ux~ through which tl~e
wireless CoI111I1u17,j.(:cltlUI1 15 ('.a~lelf'll P, Burin g transportati
on. 15 19. A. container according to Claim l, wherein said recording liquid
conGaincr accommodated in a package having a portion through which the
wireless communication is capable in a llural_ity of directions, 20 during
traz~sporLaLiuu, 20. A printer to which an xnl~ cartr.i.dge is iic:tachably
mnnntable, said apparatus comprising: a cartridge mounting means for
mounting the 25 ink cartridge, said ink carl.ridge including, an
invormativ~ memory medium storing p,redetermincd informati.c~rx; wireless
sending mans 



_5G_ capable of wireless sending of a predetermined information in said
inforimati.on memory medium within a predetermined range; a.wireless
communication antenna for wirelessJy sending radio wave;; andcommunical.ion
5 Property changing means fur clsaszglzzg a communication property of the
wireless sPndSng; said apparatus further comprising: wireless
rommunicai:ing means for wireless communication with saa,d antenna, said
wireicss 10 communicating means being disposed within a sendablc range for
in-use state of said ink carl:ridge. 21. Au apparatus according to Cl.airn
20) further compr5sing electric power supplying means fc~r 15 supplying
electric: power to said ink cartridge through e.Lectromagnetic induct~.on.
and said inic cartridge includes electric power generating means for
generating electric power through the: clectromagnel,lc induction and
supplying l.he electric: power to sai r1 20 wireless sending means. 22. An
zpparatus according to Claim 21, further r~omPrisirsb electric power
c:ontro;l means for permitting supply of the electric power to said
electric power 25 supplying means at predeterm.incd timing, and error
discriminating means for di,sc:ri.minating mounting error upbn fai_l.ure of
wireless rc:cepti ot~ of L information by   _57_ said wireless
communicatinb meai~,s when the el~etric power is supii.iicd thereto. 23.
urn apparal,us accoz~di~ig to Claim 20, whFrei.n said wireless
communicating m~:ans i.s hositiozred c~ntsid~ the predetermined limited
range before said ink cartridge i.s mounted to said mounting por'Cion, arid
is positioned inside the predeturmincd limited range after said :inlc
cartridge is mounted to said mounting lU portion. 2~, Air apparatus
~~c~nrdi.ng ~lo Claim 20) whPrefn sai ~l moL~fi i i~g rortion i5 capable of
movnt.ing a plurality of such ink cartridges, and there are: 15 prnvirlPd a
plurality of such wirelPSS Communicating 



means which are (:zpabl.c of communication with respective ink cartridges.
25. A cartridge cnll~rli.ng apparatus for 2(1 c:nl tPCting an ink
cartridge, comprising: col.( ecting means for recea.ving an inns r:artridge
including an int'ormat_ion memory medium sl;oring predetermined
;information; wireless sen~litig means capable of wireless sending of a
predetermined z5 information in Said information memory medium wittzin a
predr~t<~rmi.ned range; a wireless communication antQnn~ for wirel.essly
SCIrd,lll~ radio wave; and communication   -5$ prof>erty changing m~azis
for changing a ~:ommranirai,ion property ~f thQ wireless sending; and
wireless communicating means for wireless communication with the antenna,
said wireless 5 communicating means being disposed within a sendzhle rage
of, the wireless sending when the iUll~ cartridge is disposable. A process
cartridge detachahly mouxttable to a ll! mounti.ng portion of a prU<:css
cartridge mounting pnrtion of an electropho tographic image tormiry
apparai;us, said T~rocess cartridge curaprising: an iirfurmatlon memory
m~df~im sl.ocing 



predetermined infr~rmati.on; 15 wire~.c:ss sending moans capable of
wzreless sending of predetermined information in said information memory
medium wl.thin a predetermined range; a wireless communication antenna for
20 wlrCles5ly sending radio wave; and c:nmmuni canon prUperty changing,
means far clanging a communic:at3on groperty of the wireless sPndi.ng. 25
l7. A developer cozatainer detac,hably mountahl.e to a mounting portion of
a developer container mounting portion of an olectrophotographic image
forming   -59 apparatus, said develvpPr container comprising: an
information memory medium string , predetermined i nformal;ion; wireless
sending means capable o! wS.reless 5 sending of predeLermiued
.i.ufc~rmation in said irrformation memory mc~dinm wi lhin a Ifredetermined
range; a wireless communication anl.enna for wi.relessly sending radio
wave; and 1i1 communication property changing means for changing a
communication property of Lhe w:ireles5 sending , 2:3_ A develop er
container detac;habiy mountable tv a 



15 mVUIltizy portion of a developer container mounting portion of a process
cartridge wn.ich is in turn detachably mountab.tc to a mounting portion of
an clectrophotographic image forming apharatu5, Said developer container
compr,i s~.zy 20 an information memory medium storing predeterm9neri
infurmat.ion; wireless sending means capable of w:i.rcless sending of
predetermined information in said information memory medium within a
predetermined 25 range; a wireless c:ammunication antenna for wirelessly
sending radio wave; anti   -60 communicai.iun properly changing means for
changing a communication property of the wireless sc~nd9ng. 5 29. A
developing device detachab7.y mountable to a developing dcvi.ce mounting
porti,ox~ o:F an electrophotographic image forming a,ppara.tus) said
developing device comprising; an information memory medium storing 10
prcrlotPrmlned iufurmation; wireless sending means capable of wl_reless
sc~n~ling of nredctermined information in said information memory medium
within a predetermined range; 15 a w.ircless communication antez'na for
wirelessl.y Sending radio wave; and rommuxiiCation properly cr~ang.i_ng
means for 



c~~angiz'y a communicat i pn proper ry of tk~e wireless sending. 20 25
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