
;e3e,tv 6T,Z , RECORDING LIQUID CONTAINER AND INK JET RECORDING APPARATUS
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 20 above will be
described. Hereafter, the upward, downward, forward, and rearward
directions mean the directions indicated by the arrow marks in Figure 9.
This ink jet printer 1 comprises the main assembly (unshown) and an ink
cartridge 2. The ink cartridge 2 25 is removably mountable W the main
assembly of the printer 2. The ink cartridge 2 has a box-shaped main   



-2 structure 4. This main structure 4 contains ink (unshown). The main
structure 4 also has an ink outlet 5, which is attached to the front
portion of the bottom wall, that is, the w all which will be at 5 the
bottom after the proper mounting of the ink 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 1I1 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 recess
12. With the front projection 13 of the carriage 11, the   -3 projection r
of the ink cartridge 2 engages, whereas with the rear projection 14, the
locking claw 9 of the ink cartridge 2 engages. The carriage 11 has an ink
inlet 15, which is 5 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 he connected or disconnected. With the provision of
the above described i0 structural arrangement, as the ink cartridge 2 is
mounted onto the carriage 11 of the printer main assembly, ink is supplied
from the ink cartridge 2 to 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 cart ridge 2 engages with the projection 13
o f the carriage 11 diagonally, from behind, as shown l11 Figure 9(b).
Next, the rear side of the ink cartridge 2 is to be pushed doom, 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 Figure
9(d). The moment the locking claw 9 of the ink cartridge 2 locks with the
projection 14 of the 5 carriage 11, the person 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 IO 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 it easy to removably mount
the ink cartridge 2 onto the carriage 11. Further, When the locking clay 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 just 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 



a11 the way into the recess of the carriage 11 ,   -5 causing the ink
cartridge 2 to end up in the state shown in )figure 9(c) . 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 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 I~l 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 is Wastefully consumed. In addition,
air is sucked, along with ink, into the ink jet head, making it necessary
to carry out an operation for removing the 2a 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 bottom wall of the recess 12 of the carriage 11, so that it
becomes possible for the printer main assembly to electrically confirm
whether or not the electrical terminal on the ink cartridge side is in 5
contact with the electrical terminal on the carriage side (unshown) .
Japanese Laid-open Patent Application 2000d37880) for example, discloses a
printing apparatus (unshown), which employs an ink cartridge having an 10
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 electrical terminals such as 20
those described above become shorted, it is possible that the information
storage medium is subjected to a large amount of electrical load) resulting
in the erasure of the information stored therein, or the destruction
thereof. 



25 The same patent application also discloses the wireless transmission of
information from an ink cartridge to the printer main assembly) with the
use   _7_ of radio waves. This arrangement, however, has not taken into
consideration the relationship between the mounting of an ink container
onto the printer main assembly and the wireless communication. Therefore) 5
it 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 he satisfactory, making it difficult to
accurately judge whether or not the 10 ink cartridge has been properly
mounted in the printer main assembly. SUMMARY OF THE INVENTION The present
invention vas 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, said recording liquid   _g_ container comprising all
information memory medium storing predetermined information; and wireless
sending means which is capable of sending the predetermined information
stored in said information 5 memory medium within 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 10 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 wireless receiving the predetermined information
from said wireless sending means when said recording liquid container is
substantially completely mounted 20 to the mounting portion. According to a
further aspect of the present invention, there is provided a container
wherein said recording device includes electric power supplying means for
supplying electric power through 



25 electromagnetic induction, and said recording liquid container has
electric power generating means for generating electric power by said
electromagnetic   _g_ induction and supplying the electric power to said
wireless sending means. According to a further aspect of the present
invention, there is provided a container wherein said 5 information memory
medium renewable stores the predetermined information and has information
accommodating means, and wherein said wireless communicating means
wirelessly receives radio wave and converts the radio ,lave t0 information
which is i0 accommodated in said information accommodating means. According
to a further aspect of the present invention, there is provided an ink jet
recording apparatus having a11 111k cartridge mounting portion for mounting
an ink cartridge 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 2U predetermined information stored in said information memory
medium within a predetermined limited range: wherein said mounting portion
of said recording device is provided with wireless communicating means for
wireless 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   -10 cartridge
is mounted properly to said mounting portion. According to a further aspect
of the present invention, there is provided an apparatus further 5
comprising electric power supplying means for supplying electric pourer to
said ink cartridge through electromagnetic induction) and said ink
cartridge includes electric power generating means for generating electric
power through the electromagnetic IO 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
is supplied thereto. According to a further aspect of the present
invention, there is provided an apparatus wherein said wireless
communicating means is positioned outside the predetermined limited range
before said ink cartridge 25 is mounted to said mounting portion, and is
positioned inside the predetermined limited range after said ink cartridge
is mounted to said mounting portion.   -11 According to a further aspect of
the present invention, there is provided an apparatus wherein said mounting
portion is capable of mounting a plurality of such ink cartridges) and
there are provided a 5 plurality of such wireless 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 10 device for detachably moounting a cartridge. wherein an
apparatus in accordance with the present invention, which comprises the
main assembly and a single or plurality of cartridges, 1S such a11
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 1'111C11 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   -12 that tile wireless communicating means will be
within the wireless communication range of the wireless transmitting means
of the cartridge only after the proper mounting of the cartridge in the
cartridge 5 holding means. 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 10 in which a single or plurality of ink cartridges are
removably mountable; and a single or plurality of 1I115 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
predetermined 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   -13 communicating means holding
means capable of assurW g that the ~~~ireless communicating means will be
v,~ithin the ~,~ireless communication range of the ~,rireless transmitting
means of the ink cartridge only after the 5 proper mounting of the ink
cartridge in the ink cartridge holding means. In the case of a printing
apparatus 111 accordance with the present invention, as an ink cartridge is
mounted in the cartridge holding means of lfl 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 inlc to be supplied
from the ink cartridge to the printer main assembly. I5 In addition, the
information stored in the information storage means of each ink cartridge
is wirelessly transmitted to the ~t~ireless communicating means of the
printer main assembly by the wireless transmitting means of the ink
cartridge. The wireless 20 transmitting means of the in)c cartridge,
hov,~ever) 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 ~,~ireless communicating means will be ~,~ithin the
range of the W reless transmitting means of the ink cartridge only after
the proper   -14 mounting of the inlc cartridge in the cartridge holding
means. Therefore, the information from the ink cartridge is ~,~i_relessly
received by the a.~ireless communicating means of the printer main assembly
only 5 after the proper mounting of the ink cartridge in the cartridge
holding means. Further, it is possible to provide each ink cartridge with a
power generating means in v,~hich the electric poaaer to be supplied to the
~,~ireless IO transmitting means of the ink cartridge is 



electromagneti_cally induced) and to provide the printer main assembly
z~~ith a pov,~er supplying means for electromagnetically inducing electric
pot,~er in the electric pov,~er generating means of the ink container. 15
In such a case, the printer main assembly supplies its po~,~er supplying
means with electric po~~rer, ~,~ith a predetermined timing, through the
pov,~er controlling means, and if the wireless communication is not
estab7_ished bet~,~een the wireless communicating means 20 of the printer
main assembly and t,~ireless transmitting means of the ink cartridge
~,~hile the po~,~er 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, 25 t,~hich are received by the ~,~ireless
communicat5_ng means of an ink cartridge may be converted into electrical
signals and stored in the information storage means of   -15 the ink
cartridge. Further, it is possible to design the wireless communicating
means holding means of the printer main assembly so that before the
connection of the ink supplying means and .Ilk receiving means, the 5
wireless communicating means will remaiIl Olltside the 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
v~ireless communicating means ~~~ill be within the range i0 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 15 ~~~ith a plural9 ty of v~ireless communicating means for
wirelessly communicating one fcsr one with the plurality of inlc cartridges
in the cartridge holding means. Regarding the various means mentioned in
the 20 above description of the present invention, all that is required of
them is to be able to function as described above. Thus, they may be in the
form of, for example, a dedicated hard~,~are capable of performing
predetermined functions, a computer 25 programmed to perform predetermined
functions, predetermined functions realized in a computer with the use of
programs, or the combinations thereof, etc.   -16 Further, it is not
mandatory that they are independent from each other. For example, two or
more of the above described various means may be integrated into a single
component. One means 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 inventi011 will become more i0
apparent upon consideration of the following description of the preferred
embodiments of the present invention, taken in conjunction with the
accompanying dra~,lings . 15 BRI EF DESCRI PT I Oi~,r OF THE DRAW I NGS
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 follo~~~ed ~~~hen 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 vie~,~ of an ink cartridge. Figure 3 is a vertical
sectional vie~~~ of the 25 ink cartridge, showing the internal structure
thereof. Figure 4 is a block diagram sho~~~ing the structure of the
circuitry chip.   _17_ Figure 5 is a schematic sectional view of a printing
apparatus, sho~~~ing the internal structure thereof. Figure 6 is a front
plan view of the 



5 carriage, as a cartridge holding means, holding a plurality of ink
cartridges. Figure r is a flowchart S110L,'ing the initialization process
of the printing apparatus. Figure 8 is a schematic vertical sectional IO
vie~.~ of the ink container and its adjacencies, at a plane parallel to the
front surface of the printing apparatus, during the mounting of the inlc
container into the main assembly of the printing apparatus, showing the
steps follo~~~ed during the mounting of the 15 ink container into the main
assembly of the printing apparatus. Figure 9 is a schematic vertical
sectional of the combination of an ink container in accordance with the
prior art) and a printing apparatus in accordance 20 with the prior art,
showing the steps follocaed 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 he described. Hereafter, the preferred embodiments of the present
-18 invention will be described ~,~ith reference to the directions with
respect to the Snlc cartridge 2, that is, the front, rear, right, and left
directions of the ink cartridge 2. The usage of the ink container 2 as 5
the directional reference is for the simplification of 



the description, and has nothing to do ~s~ith the positioning of the ink
cartridge 2 during the production, usage, etc., of the apparatuses in
accordance s,~ith the present 111Ve11tlOIl. 10 Referring to Figures 1 and
2, this embodiment of a cartridge 100 in accordance ~~~ith the present
invention is 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 1S 111 COIlIleCtion v,~ith 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   -19 outlet
103 is attached to the bottom portion of the negative pressure generation
chamber 103, whereas the air vent 107 is in the top G~~all of the negative
pressure generation chamber 103. Further, the 5 negative pressure
generation chamber 103 is filled with a porous member 108, and the ink
outlet is filled <<~ith 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 i0 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) v,~hich 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 l.01 and protrudes diagonally
(up and back~,~ard) from the 2fl rear bottom edge of the cartridge main
assembly 101. The cartridge locking lever 112 is elastically movable in the
frontv,~ard or backward of the cartridge main assembly 101, and has a
cartridge locking clav~ 113) which is on a predetermined portion of the
rear 25 surface of the cartridge locking lever 1_12. This embodiment of an
ink cartridge 100 in accordance with the present inventi0I1 has a circuitry



-20 chip 130, in the form of a ppece of sheet, ~.~hich is embedded in the
rear portion of the bottom v,~all of the cartridge main assembly 101.
Referring to Figure 4, this circuitry chip 130 has a flash memory 735 as an
5 information storage means, a ~~~ireless communication circuit 136 as both
a ~,~ireless transmitting means and an information storing means, and a
pou.~er source circuit 137 as a part of the po~,~er generating means. The
flash memory 135 stores in an updatable i0 fashion, the cartridge
identification information (unsho~~~n) regarding the cartridge type, types
of the compatible printers, production date, expiration date, remaining
amount of ink, etc. Referring to Figure 4) to the pov,~er source 15 circuit
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 poG~~er source circuit 137 20 generates electric power, based on
electromagnetic induction. The generated electric pov.~er is supplied from
the power source circuit 137 to the wireless communication circuit 136)
v~hich uses the electric power to transmits the predetermined type of 25
informatl017 l11 the flash memory 135, in the form of radio waves, and also
to receive radio v,~aves, extract predetermined type of information carried
b5~ the   -21 received radio a~~aves, and store the informatlOll 1I1 the
slash memory 135. This ink cartridge 100, hov.~ever, is not provided with
an antenna (unshown) for e~:tending the 5 communication range R of the
i,~ireless 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 10 (mm)", as shown in Figures 1 and 6. It should he noted here that
the communication range R can be adjusted to an optimal value ~,~ith the
use of an antenna. Referring to Figure 6, the printing apparatus 15 200 is
a full-color inlc jet printer, and employs one 



carriage 202, and four inlc 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 S_n the left-right
direction, on the carriage 100. Referring to Figure 1, the carriage 202 is
provided with a recess 203, ~,~hich has a projection 204 25 and a locking
claw 205. The projection 204 protrudes rearv~ard from the bottom portion of
the front surface of the recess 203. The locking clav,~ 205 is for   -22
locking an inls container in the proper position, and projects frontward
from a predetermined point on the rear surface of the recess 203. Vith the
projection 204) which is on the front side of the carriage 202, 5 the
projection 1l1 of the inlc cartridge 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 portion of the bottom wall of the
recess 203, and to which the ink inlet 106 of the ink cartridge 100 is
removably connect.ible. 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. Thtls, as the ink
cartridge 100 is properly mounted into the recess 203 of the carriage 202,
the porous member 109 in the inlc outlet 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 20l from the inlc cartridge 100.
Referring to Figure 5, to the bottom surface 25 of the carriage 202, an
inlc jet head 211 is attached. This combination of the carriage 202 and ink
jet head 211 is supported by a primary scan mechanism ~L111s110V'I7)   -23
as a cartridge moving means so that the combination can be freely moved in
the left-right direction. The primary scan mechanism comprises a sW gle or
plurality of gu9_de rails, a driver motor, etc. 



5 In the bottom portion of the internal space of the printer main assembly
201, there is disposed a secondary scan mechanism ~ 1I11ShO4v11 )
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. RText, referring to rigure 6, four communication units
214, as both a po~,~er supplying means and a G~~ireless communicating
means, are attached to the rear portion of the bottom surface of the 15
carriage 202, in alignment, one for one, with the four locations of the
carriage 202, to which the four ink cartridges 100 different in the color
of the inl~ therein are mounted. Although not shown, not only does each of
the 20 four communicatl011 lllllts 214 electromagnetically induce electric
current in the corresponding inducti0ll coil 138 of the ink cartridge 100)
but also it v~irelessly exchanges predetermined types of information with
the corresponding wireless 25 communication circuit 136 of the ink
cartridge 10U. however, the radius of the communication range R of the
circuitry chip 130 of the ink cartridge   -24 100 employed by this printing
apparatus 200 9_n accordance with the present invention is "0.3 mm". Thus,
each communication unit 219 is disposed so that when the ink cartridge 100
is in the proper position 5 in the printiIlg apparatus 200, the distance
bet~,'eell 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, ~~'111C11 is connected to the primary scan
mechanism, secondary scan mechanism, ink jet head 211, communication units
2l4, 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 at~ith the present invention, which
is structured as described above, will be concretely described. In the
final stage of inlc cartridge 20 production, various types of information,
for example, data for identifying ink cartridge type, is stored iIl 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, iIl 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   



-25 portion is higher than the front portion, as in the case of the
printing apparatus 1 in accordance with the prior arts. Then, the ink
cartridge 100 is to be mounted into the carriage 202 diagonally downward
from 5 the rear side so that the projection 11l of the ink cartridge 100 is
engaged with the projection 204 of the carriage 202, as shov,m in Figure 1
( b ) , Next, referring to Figure 1(c), the rear portion of the ink
cartridge 100 is to he pushed doa,ln, ID while elastically bending the
locking lever 112 of the ink cartridge 100, in contact with the locking
clav,~ 205 of the carriage 202, until the locking cla~,~ 113 of the locking
lever 112 engages with the locking cla~,~ 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 printiIlg apparatus 200,
however) the communication unit 214 of each inlc 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 inlc 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 v,~ords, only as the
ink cartridge 100   -26 i_s properly mounted into the carriage 202) it
becomes possible for the printer main assembly 201to wirelessly communicate
with the ink cartridge 100; unless the ink cartridge 100 is properly
mounted into 5 the carriage 202, the printer main assembly 201 cannot
communicate ~~~ith 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 pril7ting
apparatus 200 hegira sequentially and v,~irelessly communicating ~.~ith the
four inlc cartridges 100, one for one (Steps S1 - S4). 15 If a given
communication unit 214 does not receive radio waves (Step S5), the printing
apparatus 200 determines that there is no ink cartridge in the location
corresponding to the given communication unit Z14, and sends signals to the
host computer, informing 20 it of the ink cartridge mount error (Step S8).
As the given communication unit 214 receives radio waves from an ink
cartridge 100 (Step S5), it is confirmed, based on the data carried by the
received radio ~~~aves, ~,~hether or nol, the ink cartr3_dge l00 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, 



-27 the color of the ink therein, amount of the inlc remaining therein,
expiration date, etc. (Step S6). If a single or plurality of improprieties
are detected in this step, error messages corresponding to the 5
improprieties are sent to the host computer (Step S8). On the other hand)
if the printing apparatus 200 determines that the four ink cartridges 100
all have been properly mounted, it sends a ready signal indicating the
completion of the preparatory process i0 to the 1105t 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 inlc 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 communicatl011 Lllllt 214 of each inlc 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 inlc cartridge 100 into
25 the carriage 202, as described above. In other ~,aords, the
communication tilllt 214 of the printer main assembly is in the
communication range of the   -28 corresponding circuitry chip 130 only
during and after the final stage of the proper and complete mounting of the
ink cartridge 100 into the carriage 202. Therefore) ~,~hether or not the
ink cartridge 100 has 5 been properly mounted can be confirmed through the
wireless communication bet~,~een the circuitry chip 130 and communicati011
Lllllt 214. In addition, since the circuitry chip 130 and communicatl011
Lllllt 214 wirelessly communicate ~,rith 10 each other, with the use of
radio ~~~aves, it is assured that even if the surface of the ink cartridge
100 and/or carriage 202 is contaminated with, or damaged by, Lhe ink 104,
it is al~,~ays satisfactorily confirmed whether or not the ink cartridge
100 is in the proper 15 posy t1011 111 the carriage 202. Further, the
carriage 202 of the printing apparatus 200 is enabled to hold four inlc
cartridges 100, and is provided with four communication units 214 disposed
so that they v~ill be within the communicat70I1 20 ranges R of the four ink
cartridges 100, one for one, only when the four inls 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 COIlflrmed, independently from the other ink cartridges loo. Further,
the radius of the communication   -29 range R of the v,~ireless
communication circuit 136 of this ink cartridge 100 in accordance with the
present invention is limited to "0.3 mm" by not connecting it to a radio
antenna. In other words, the communication 5 range R is limited to a
desired value v~ith the use of the simple structural arrangement. As
described above) each ink cartridge 100 is limited in the communication
range R. Therefore, even if four ink cartridges 100 are disposed on a
single 10 carriage 202, there is no interference among the communications
betv,~een the four ink cartridges 100 and the corresponding communication
units 214, Moreover, IlOt only can the above described wireless
communication he used to confirm whether or 15 not a given inl~ cartridge
100 is in the proper location of the carriage 202, but also it can be used
far the various data communication between the printer main assembly 201
and the given ink cartridge 100. In 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
i_ts simplicity. >Jven though the present invention was described above
with reference to the embodiments of 25 the present inventi017 1I1 the form
of the combination of an i_nk cartridge and an ink jet printer, the
application of the present. inventi_OIl 1.S 110t 1 invited to   -30 -l.he
above described embodiments. In other words, the present invention can be
variously modified withal the scope of its essence. That is, the present
invention can he applied to various apparatuses, which employ a 5 single or
plurality of cartridges, and in the main 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 20 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 lilce to read the
predetermined information from the flash memory 135 of the ink cartridge
100) and also to write information lllto 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   -31
communicating apparatus 209 can read the predetermined information from the
ROM of the ink cartridge 100. Further, this embodiment demonstrates such a
structural arrangement that the inlc cartridge 100 is 5 provided with a
flash memory as an information storage medium. Ho~,~ever, 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 1Q flash memory, as the information storage
medium of the lllk cartridge etc. Further) this embodiment demonstrates
such a structural arrangement that the inlt cartridge 100 is provided with
the poi.~er generating means comprising 15 the induction coil 138 and
povler source circuit 13r, and electric power is generated by
electromagnetic l.IldLlCtlOn. However, it is possible to provide the ink
cartridge 100 with a battery. Further, this embodiment shoa,~s such a 20
structural arrangement that as the porous member pn the ink inlet 206 of
the main assembly 201 of the printing apparatus 200 comes into contact
v,~ith, 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 1.04 to be
supplied from the ink cartridge 100 to the printer main assembly 20i.
However, a structural arrangement other than this one   -32 may be
employed. Further) this embodiment provides various concrete numerical
values. Ho~t~ever, the numerical values given in this embodiment may be
variously 5 modified. For example, although the communication range It of
the circuitry chip 130 in this embodiment is "0.3 mm", this value may be
changed to the optimum value for determining v.~hether or not the ink
cartridge 100 is in the proper location in the printer main 10 assembly
200. [embodiment 2] 



i~Text, referring to Figure 8L the second embodiment of the present
lIlVeIltl.oll ~t~ill be described. The components, members, parts thereof,
etc., of this 15 embodiment, v~hich 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
~t117S110~V11) of this 20 embodiment of a printing apparatus in accordance
with the present 111Velltion, that is, a printing apparatus 300, is
provided with a sharply pointed hollo~e needlelike member 30~, as an inlc
receiving means. The needle-like memher 302 has an opening 302, ~,rhich is
25 located a predetermine distance from the tip of the member 302 ) and
t,~hich leads to the hollo~~~ (unshov,~n) of the needle-like member 302.
-33 There is not a porous member in the internal space main structure 303
of an inlc cartridge 302; it .is simply filled with 11111 104. To the left
portion of the bottom wall of the cartridge main structure 303, 5 an ink
outlet 304 as an ink SLlpplylllg means is attached, and is hermetically
sealed v.~ith a soft sealing member 305. In the right portion of the bottom
wall of the main structure 303 of the inls cartridge 302, there 10 is
embedded a circuitry chip 130, whereas in the printer main assembly, there
~s disposed a communication unit 214 on the right side of the needle-like
member 30l. Referring to Figure 8(e), the communication unit 214 of this
printing apparatus 300 15 is disposed so that only when the OpeIllllg 3O2
of the needle-like member 301 of the printer main assembly is in the
lllternal space of the cartridge main assembly 303 of the ink cartridge
302, the communication unit 214 krill be within the communication range R
of the 20 circuitry chip 130. Referring to Figures 8(a) - 8(d)) as the illk
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 i_s pushed into the sealing member 305 of the ink
cartridge 302. By the time the ink cartridge 302 is disposed in the proper
position 1I1 the cartridge main   -34 assembly 303, the opening of the 302
of the needlelike member 30l_ reaches the predetermined position in the
cartridge main assembly 303, making it ready for the ink 104 to be supplied
from the ink cartridge 302 5 to the printer main assembly, As described
above, the communication unit 214 of this printing apparatus 3U0 v,~ill he
witl1i11 the communication range R of the circuitry chip 130 of the inlc
cartridge 302 only v~hen the ink cartridge 302 is 10 in the proper position
in the printer main assembly. 



Therefore, v,~hether or not the inlc cartridge 302 has been properly
mounted in the printer main assembly can be confirmed based on the
initiation (or presence) of the radio communication bet~.~een the
circu5_try 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 lllk cartridge 302. Therefore, an end user is
prompted to iceep on pushing down the ink cartridge 302 until 25 the ink
cartridge 302 reaches the point at LS~hiC1 the ink 104 is reliably supplied
to the printer main assembly. Thus, even if there are small errors in the
-35 shapes of the printer main assembly and/or ink cartridge 302, or a
small amount of play between the printer main assembly and ink cartridge
302, it is assured that the inlc 104 is al~~~ays satisfactorily 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 betv.~een the radio transmitting means of
the inlc 10 cartridge and the radio communicating means of the printer main
assembly. Therefore, it is possible to satisfactorily confirm ~~~hether or
not the ink cartridge is in the proper position lIl the printer main
assembly. 15 tvhile the inventi0ll has been described with reference to the
structures disclosed herein, it is not confined to the details set forth,
and this applicati0ll 7_s 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   -36 lh~I~AT I S CLA I MED I S 1. A record9ng liquid
container for containing liquid for recording to be supplied to recording
means, said recording liquid container being 



5 detachably mountable to a mounting portion of a recording device, said
recording liquid container comprising: an information memory medium storing
predetermined information; and 10 wireless sending means which is capable
of sending the predetermined information stored in said information memory
medium within a predetermined limited range. I5 2. A container according to
Claim 1, wherein said mounting portion is capable of mounting a plurality
of such recording liquid containers mounted adjacent to each other, and
wherein the predetermined limited range is such that wireless sending means
is 20 incapable of sending t1e predetermined informatloIl to the adjacent
one. 3. A container according to Claim 1, wherein said mounting portion is
provided with receiving means 25 for 4vll"elessly receiving the
predetermined information from said wireless sending means when said
recording liquid container is substantially completely mounted   -37 to the
mounting portion. 4. A container according to Claim 1, wherein said
recording device includes electric pov~er 5 supplying means for supplying
electric power through electromagnetic induction, and said recording liquid
container has electric po~~~er generating means for generating electric
poc,~er by said electromagnetic induction and supplying the electric pov~er
to said 10 wireless sending means. 



5. A container according to Claim l, v~herein said information memory
medium renev.~ably stores the predetermined information and has information
15 accommodating means, and wherein said <<rireless communicating means
~~~irelessly receives radio crave and converts the radio wave to
information, v,~hich is accommodated in said information accommodating
means. 20 6. An ink jet recording apparatus having an ink cartridge
mounting portion for mounting an ink cartridge for containing ink to be
supplied to an ink jet head, said inlc cartridge is detachably mountable to
said ink jet head, 25 v~herein said inlc cartridge includes an information
memory medium storing predetermined informatloll, and wireless sending
means ~,~hich is   -38 capable of sending the predetermined information
stored in said information memory medium within a predetermined 7_imited
range; v~herein said mounting portion of said 5 recording device is
provided with v,~ireless communicating means for v~irelessly receiving the
information sent from said ~~~ireless sending means of said ink cartridge;
and ~~~herein said u~i_reless communicating means is 10 disposed in said
predetermined limited range ~~~hen said inlc cartridge is mounted properly
to said mounting portion. 7. An apparatus according to Claim 6, further 15
comprising electric pouter supplying means for supplying electric power to
said inh cartridge through electromagnetic induction, and said ink
cartridge includes electric pov,~er generating means for generating
electric power through the electromagnetic 20 induction and supplying the
electric power to said wireless sending means. 



8. An apparatus according to Claim 7, further comprising electric po~,~er
control means for permitting 25 supply of the electric pourer to said
electric po~,rer supplying means at predetermined timing, and error
discriminating means for discriminating mounting error   -39 upon failure
of wireless reception of t information by said ~,~ireless communicating
means when the electric power is supplied thereto. 5 9. An apparatus
according to Claim 6) wherein said wireless communicating means is
positioned outside the predetermined limited range before said ink
cartridge is mounted to said mounting portion) and is positioned inside the
predetermined limited range 10 after said ink cartridge is mounted to said
mounting portion. 10. An apparatus according to Claim 6, v~herein said
mounting portion is capable of mounting a 15 plurality of such ink
cartridges, and there are provided a plurality of such wireless
communicating means which are capable of communication with respective ink
cartridges. ~a 25 .Ay.A5
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