
1  LIQUID CONTAINER AND INK JET RECORDING APPARATUS  FIELD OF THE INVENTION
AND RELATED ART: 5 The present invention relates to a liquid  container,
more particularly to a liquid container  usable with a structure wherein a
state of liquid  container such as a remaining ink amount in the ink
container is notified by light emitting means such as  10 LED. 



With recent wide use of digital camera or the  like, there is increasing
demand for the printing  through direct connection between the digital
camera  and a recording device without a personal computer 15 (PC) (non-PC
printing) The printing with direct  connection of the digital camera with a
printer is  called "camera direct printing" Another increasing  demand is
for the printing by direct mounting of an  information memory medium of a
card type on a printer, 20 the information memory medium being detachably  



mountable on the digital camera (non-PC printing).  This is called "card
direct printing" In addition, a  so-called multi- function printer
integrally having a  printer mechanism and a scanner mechanism and 25
therefore having a copying function without use of a  PC, and further having
the direct printing function  without use of a PC. 2  In an ink jet printer,
it may desirable or is demanded by a user that information on the state of  



the ink container such as a mounting state or remaining ink amount of the
ink container, for example,  5 is notified to the user. For example, if the
user is  aware of shortage of the remaining ink amount in the  ink container
in use, the user can exchange the ink  container with a fresh one before the
user starts  printing. By doing so, the trouble that printing is 10
deffective due to the ink container becoming empty  during a printing
operation with the result of waste  of the recording material can be avoided
beforehand. 



Heretofore, such information is transmitted too  a PC connected with the
printer, and the event is 15 displayed on the computer display, thus
notifying the  user of the event. When the so-called non-PC printing  is
used, it would be considered that display is  provided on the main assembly
of the printer to  display the event or information. However, the 20
provision of the display results in increase in cost  and size of the
printer, and in addition, the design  of the printer would be adversely
affected, and for  



this reason, it is not always desirable to provide a  display on the main
assembly of the printer. Even if a 25 display is provided, it does not mean
that user can be  given a very clear indication. Use of LED is known to
notify the user of a 3  state of the ink container. Japanese Laid-open
Patent  Application Hei 4-275156 discloses the provision of  two LEDs on an
ink container which is integral with  the recording head, wherein the LEDs
are lit on in two 



5 patterns indicative of two levels of the remaining ink  amount. More
particularly, the use is made with means,  provided on the ink cartridge
which is integral with  the ink container, for counting the number of
electric  power supplies to the ink jet head. Further, the use 10 is made
with means for storing the count, a LED for  near end display which is lit
on when an integrated  count reaches a predetermined near end discrimination
value and an ink empty LED which is lit on when the  ink empty
discrimination value is reached. With this 



15 structure, the state of the ink container can be  notified to the user.
Similarly, Japanese Laid-open Patent  Application 2002-301829 discloses that
lamp is  provided on an ink container or on a carriage for 20 carrying it
and the lamp which lights on in accordance  with the remaining ink amount.
It also discloses that  of four ink containers is provided with a lamp. On
the other hand, in order to meet the demand  for a higher image quality,
light magenta ink and/or  



25 light cyan ink are used in addition to the conventional four color inks
(black, yellow magenta  and cyan) . Furthermore, use of so-called particular
4  color ink such as red ink, green ink or blue ink. In  such a case, seven
to nine ink containers are mounted  on the ink jet printer. Then, a
mechanism for  preventing the ink containers from being mounted at 5
erroneous positions is desired. US Patent No. 6302535  discloses that
engaging configurations of the carriage,  



the ink containers are made different from each other,  so that erroneous
mounting (incorrect position) is  prevented, when the ink containers are
mounted on the  10 carriage. Above-discussed Japanese Laid-open Patent
Application Hei 4-275156 discloses a structure of the  ink cartridge wherein
a LED for display is mounted on  a print circuit board for electrical
communication 15 with the main assembly of the printer. However, with  such
a structure, in order to place the LED at a  



position allowing easy observation by the user, the PC  plate has to be
placed at the same to position. Since  the PC plate includes electrical
connecting portion 20 for electrical communication with the main assembly of
the printer, the latitude of the arrangement is  limited. It would be
considered the use is made with a  large area PC plate to cover both the
preferable  position of the electrical connecting portion and the 25
preferable portion of the LED. However, doing so  increases the cost. If the
structure disclosed in  



Japanese Laid-open Patent Application Hei 4-275156 is 5  incorporated in a
printer which carries a plurality of  independent ink containers for the
respective colors,  the structure for mounting the ink container to the
printer is limited, and therefore, the substantive 5 capacity of the ink
container has to be reduced, or  the printer has to be upsized. On the other
hand, Japanese Laid-open Patent  Application 2002-301829 simply discloses
that ink  



warning lamp is provided at such a position that user 10 easily recognizes
it. However, it does not disclose a  preferable structure for supplying the
electric power  or the signal to the ink warning lamp. From Figure 6 -
Figure 8 of Japanese Laid-open Patent Application  2002-301829, a lead wire
connecting the ink jet 15 recording apparatus and the ink warning lamp is
suggested. But a number of wiring leads corresponding  to the number of ink
warning lamps are necessitated  with the result of complicated wiring and
therefore  



cost increase, and in addition, the wiring lead and 20 the connecting
portion will deteriorate the easy  observation. With this structure,
however, a number of  wiring leads corresponding to the number of ink
warning lamps are necessitated with the result of  complicated wiring and
therefore cost increase, and in 25 addition, the wiring lead and the
connecting portion  will deteriorate the easy observation. In addition,
Japanese Laid-open Patent Application 2002-301829 6  



discloses in its Figures 6 and 8 that ink warning lamp  is provided on a
fixed lever which is a movable member  for fixing the ink container on the
carriage for  carrying the ink container. However, with such a 5 structure,
the arrangement of the lead wire is  complicated, and therefore, the cost is
high, and in  addition, the operationality in the mounting and  demounting
of the ink container may be poor. These problems are more significant
recently as  10 a result of the tendency toward downsizing and  



multi-function. Particularly in the case of a multi- function printer in
which a scanner is placed  at the top of the printer, the position for the
display is more limited, and therefore, it is desired 1s to satisfy both of
viewability and operationality. The display is used not only to notify the
user  of the information but also to permit proper control  of the main
assembly side of the apparatus. The consideration will be made as to the
case  20 wherein a lamp is provided on an ink container as  



disclosed in Japanese Laid-open Patent Application  2002-301829. The main
assembly side controller has to  identify the ink container which is
recognized as  containing less ink. To do this, it is necessary to 25
identify the ink container to which the signal for  turning the lamp on is
to be sent. If, for example,  the ink container is mounted on a wrong
position, 7  there is a liability that information of the small  amount of
the remaining ink is displayed for another  



ink container which contains a sufficient amount of  the ink. Therefore, for
the emission control of the 5 displaying device such as a lamp or the like,
it is a  premise that positions of the ink containers are  correctly known.
As for the structure for specifying the mounted  positions of the ink
containers, U.S. Patent No. 10 6302535 discloses that configurations of the
engaging  positions of ink containers are made different  depending on the
colors of the ink containers. However,  



in such a case, it is required that ink containers  having configurations
depending on the colors of the 15 ink to contain have to be manufactured,
with the  result of disadvantage in the manufacturing cost which  is more
significant with the increase of the number of  the colors of the ink. It
would be possible that light emission 20 control is carried out for each of
the LEDs of the ink  containers, and the emitted light is received by a
photoreceptor fixed in the printer, wherein on the  



basis of the state of the output, the position of the  ink container is
identified. With such a structure, 25 the LED of the ink container has two
functions, namely,  to emit the light to the photoreceptor to notify the
user of the state of the ink container and to emit the 8  light to specify
the position of the ink container. Here, the user possibly looks at display
portion of the ink container in the printer in various  directions. In view
of the fact, it is desirable to 



5 emit the light in a wide range. On the other hand, the  photoreceptor
provided fixed in the printer, and  therefore, the positional relation
relative to the  display portion of the ink container at the time of
detection is substantially predetermined. From this 10 standpoint,
therefore, the display portion desirably  directs the light in the range as
small as possible  although the range has to cover the mounting tolerance
of the photoreceptor in the printer, since then the  light intensity is high
to assure a light quantity 



15 enough for the photoreceptor. Thus, the display  portion is required to
satisfy these contradictory  functions. Accordingly, it is a principal
object of the  present invention to provide an ink container, a 20 recording
or printing apparatus and a recording or  printing system wherein both of
the operationality and  the viewability are satisfactory. It is another
object of the present invention  to provide an ink container, a recording or
printing  



25 apparatus or a recording or printing system wherein both of the
viewability by the user and the stability  of the light quantity received by
the light receiving 9  portion are satisfied. According to an aspect of the
present invention,  there is provided a liquid container for accommodating
liquid for use with an ink jet recording apparatus, 5 said container
comprising a light emitting portion; an  electric contact for receiving a
signal for actuating  



said light emitting portion from the ink jet recording  apparatus ; and a
light guide portion for guiding the  light from said light emitting portion
to a display 10 portion which displays information by the light from  said
light emitting portion emerging therefrom.  According to another aspect of
the present invention, said bending portion is an inclined surface  of said
light guide portion provided at an end thereof  15 opposite from an end for
receiving the light from said  light emitting portion. 



According to a further aspect of the present  invention, said light guide
portion comprises a part  extending in a predetermined direction and a part
20 extending in a direction different from the  predetermined direction.
According to a further aspect of the present  invention, said ink jet
recording apparatus includes  means for imparting a relative movement
between said 25 liquid container and a light receiving portion for
receiving the light emergent from said display portion,  



and wherein the scanning direction is the same as the 10  predetermined
direction. The liquid container of the present invention  is usable to
liquid ink, and the present invention is  also directed to an ink jet
recording apparatus 5 capable of printing using the liquid container as an
ink supply source. According to the present invention, the light  emission
source and the display portion are separated,  



and they are interconnected through a light guide 10 which is provided on
the liquid container. This  eliminates wiring lead or the like for-the
purpose of  electric power supply or signal exchange, which  adversely
affects the viewability and the  operationality. According to this feature,
the light 15 emission source and the display portion can be  disposed
inexpensively at respective positions which  are optimum, respectively. By
doing so, the latitude  of the position of the display portion is assured,
and  



therefore, the user can easily and assuredly notified 20 of the
predetermined information relating to the  liquid container. In addition, by
bending the optical axis by  reflecting the light by an inclined surface of
the  light guide portion, for example, the emerging 25 direction of the
light can be controlled so that light  can be assuredly directed to the
display portion  positioned for the viewing convenience. 11  



The feature that the light guide portion comprises a part extending in a
predetermined  direction and a part extending in a direction  different from
the predetermined direction, is 5 effective to accomplishes a structure
which satisfies  both the viewability by the user and the stability of  the
light quantity received by the light receiving  portion. These and other
objects, features and 10 advantages of the present invention will become
more  



apparent upon a consideration of the following  description of the preferred
embodiments of the  present invention taken in conjunction with the
accompanying drawings. 15 BRIEF DESCRIPTION OF THE DRAWINGS: Figure 1 is a
side view (a), a front view (b)  and a bottom view (c) of an ink container
according to  a first embodiment of the present invention. 20 Figure 2 is a
schematic side view (a) and an  



enlarged view (b) of a major part thereof,  illustrating functions of light
guide portion and the  like provided on the ink container according to the
first embodiment of the present invention. 25 Figure 3 is a side view (a)
and a front view  (b) of an example of a controller substrate mounted on
the ink container of the first embodiment, and a side 12  view (c) and front
view (d) of another example of a  controller substrate. 



Figure 4 is a schematic side view illustrating  a modified example of the
first embodiment. 5 Figure 5 is a schematic side view illustrating  another
modified example of the first embodiment.  Figure 6 is a schematic side view
illustrating another modified example of the first embodiment.  Figure 7 is
a schematic side view illustrating  10 another modified example of the first
embodiment. Figure 8 is a schematic side view illustrating  another modified
example of the first embodiment.  



Figure 9 is a schematic side view illustrating another modified example of
the first embodiment. 15 Figure 10 is a schematic side view illustrating
another modified example of the first embodiment.  Figure 11 is a
perspective view of an example of a recording head unit to which the ink
container  according to the first embodiment is detachably 20 mountable.
Figure 12 illustrates mounting operations (a) - (c) of the ink container to
the recording head  



unit. Figure 13 is a perspective view (a) of a  25 recording head unit for
receiving ink from the ink  container to effect a recording operation
according to  another example, and a perspective view of a carriage 13
usable therewith, and a perspective view (b) showing a  state in which they
are connected with each other. Figure 14 is a perspective view of an outer
appearance of an ink jet printer usable with the ink  



5 container. Figure 15 is a perspective view of the  recording device of
Figure 14 with the main assembly  cover omitted. Figure 16 is a schematic
side view illustrating  10 function of the light guide portion provided on
the  ink container according to the second embodiment of  the present
invention. Figure 17 is a schematic side view of a  modified example of
Figure 16. 



15 Figure 18 a side view (a), a front view (b) and  a bottom view (c) of an
ink container which is a  liquid container according to another example of
the  second embodiment. Figure 19 is a schematic side view (a) and an  20
enlarged view (b) of a major part of the light guide  portion to illustrate
the function of the light guide  portion. Figure 20 is a side view (a) and a
front view  (b) of the side view according to a modified example  



25 of the structure of Figure 18. Figure 21 is a side view (a), a top plan
view  (b), a bottom view (c) and a front view (d) of an ink 14  container
which is a liquid container according to a  third embodiment of the present
invention. Figure 22 is a schematic top plan view (a) of a  recording device
on which a plurality of ink container  5 1 shown in Figure 21 are carried,
and a schematic view (b) illustrating the ink containers facing the light  



receiving portion provided at a lower position of the  printer, while the
carriage is moving. Figure 23 a schematic side view illustrating  10
functions of a light guide portion of an ink container  described in Figure
22. Figure 24 is a schematic top plan view  illustrating another example of
a configuration of the  light guide portion. 15 Figure 25 is a schematic top
plan view  illustrating a further example of the configuration of  



the light guide portion. Figure 26 is a side view (a), a top plan view  (b),
a bottom view (c) and a front view (d) of an ink  20 container which is a
modified example of the embodiment of Figure 21. Figure 27 is a schematic
front view (a) of a  recording device which carries a plurality of ink
containers 1 shown in Figure 24, and a schematic view 25 (b) illustrating
the ink containers facing the light  receiving portion provided at a lower
position of the  



printer, while the carriage is moving. 15  Figure 28 is a schematic side
view illustrating behavior of the beam from the incidence onto the light
guide portion to the emergence from the light guide  portion shown in Figure
26, (a). 5 Figure 29is a schematic side view of a modified  example of an
ink container shown in Figure 26, (a).  Figure 30 is a perspective view (a)
of an ink container (liquid container) according to a fourth  



embodiment of the present invention, a side view (b)  10 and a front view
(c) of an example of a controller  substrate 100 mounted on an ink
container. Figure 31 is a side view (a), a top plan view  (b), a bottom view
(c) and a front view (d) of the ink  container shown in Figure 28, and a top
plan view (e) 15 and a front view (f) of the ink container with the cap
member omitted. Figure 32 is a front view (a), a partly broken  side view
(b), a bottom view (c) and a rear view (d)  



of an example of an ink container according to a 20 further embodiment of
the present invention.  DESCRIPTION OF THE PREFERRED EMBODIMENTS: The
description will be made as to the  preferred embodiment of the present
invention in  25 conjunction with the accompanying drawings. 1. First
embodiment: 1.1 description of the first embodiment: 16  Figure 1 is a side
view (a), a front view (b) 



and a bottom view (c) of an ink container according to  a first embodiment
of the present invention. In the  following descriptions, the front side of
the ink 5 container is the side which is faced to the user who  is
manipulating the ink container (mounting and  demounting operation of the
ink container), which  provides the user with information (by light emission
from a display portion which will be described 10 hereinafter). In Figure 1,
the ink container 1 of this  



embodiment has a supporting member 3 supported on the  lower portion at the
front side thereof. The  supporting member 3 is made of resin material 15
integrally molded with an outer casing of the ink  container 1, and the ink
container 1 is displaceable  about a portion of the ink container to be
supported  when the ink container 1 is mounted to the container  holder. The
ink container 1 is provided on its rear 20 side and front side with a first
engaging portion 5  and second engaging portion 6, respectively, which are  



engageable with locking portions provided in a  container holder. In this
embodiment, they are  integral with the supporting member 3. By engagement
25 of the engaging portion 5 and the engaging portion 6  with the locking
portions, the ink container 1 is  securedly mounted in the ink container 1.
The 17  operation during the mounting will be described  hereinafter
referring to Figure 12, (a) - (c). The bottom surface of the ink container 1
is  



provided with an ink supply port 7 for ink supply, 5 which port is
connectable with an ink introduction  opening of the recording head which
will be described  hereinafter, by mounting of the ink container 1 to the
container holder. A base member is provided on the  bottom side of the
supporting portion of the 10 supporting member 3 at a position where the
bottom  side and the front side intersect with each other. The  base member
may be in the form of a chip or a plate. In the following description, it is
called "substrate"  



100. 15 Referring to Figure 2, (a) and (b) and Figure 3,  (a)- (d), the
description will be made as to a  structure and a function of a major part
of this  embodiment. Figure 2 is a schematic side view (a) and  an enlarged
view (b) of a major part thereof, 20 illustrating functions of light guide
portion and the  like provided on the ink container according to the  first
embodiment of the present invention. Figure 3 is  a side view (a) and a
front view (b) of an example of  



a controller substrate mounted on the ink container of 25 the first
embodiment. Figure 3, (c) and (d) are a side  view and a front view of a
controller substrate 100 of  another example. 18  As shown by (a) in Figure
2, (a), the ink container 1 is securedly mounted in or to the holder  150
which is integral with the recording head unit 105  having the recording
head 105', by engagements of the  5 first engaging portion 5 and the second
engaging 



portion 6 of the ink container 1 with a first locking  portion 155 and a
second locking portion 156 of the  holder 150, respectively. At this time, a
contact  (connector) 152 provided in the holder 150, and a to contact in the
form of an electrode pad 102 ((b) of  Figure 3) provided on a surface of the
substrate 100  facing to outside, are electrically contacted to  establish
electrical connection therebetween. An inside of the ink container 1 is
divided  15 into an ink reservoir chamber 11 which is provided  



adjacent the front side c, and a negative pressure  generating member
accommodating chamber 12 which is  provided adjacent the rear side and which
is in fluid  communication with an ink supply port 7. The ink 20 reservoir
chamber 11 and the negative pressure  generating member accommodating
chamber 12 are in  fluid communication with each other through a
communication port 13. The ink reservoir chamber 11  contains the ink alone
in this embodiment, whereas the 25 negative pressure generating member
accommodating  



chamber 12 accommodates an ink absorbing material 15  (negative pressure
generating member which is a porous 19  member in this embodiment) made of
sponge, fiber  aggregate or the like for retaining the ink by  impregnation.
The porous member 15 functions to  generate such a negative pressure as is
sufficient to 5 provide balance with the force of meniscus formed in  the
ink ejection nozzle of the recording head to  prevent ink leakage from the
ink ejection portion to  



the outside and to permits ink ejection by actuation  of the recording head.
10 The internal structure of the ink container 1  is not limited to such a
partitioned structure in  which the inside is partitioned into the porous
member  accommodating chamber and the reservoir containing the  ink alone.
In another example, the porous member may 15 occupy substantially the entire
inner space of the ink  container. The negative pressure generating means is
not limited to the one using the porous member. In  



another example, the ink alone is contained in a  bladder-like member made
of elastic material such as 20 rubber or the like which produces tension in
the  direction of expanding the volume thereof. In such a  case, the
negative pressure is generated by the  tension in the bladder-like member to
retain the ink.  In a further example, at least a part of the ink 25
accommodation space is constructed by a flexible  member, and the ink alone
is accommodated in the space,  wherein a spring force is applied to the
flexible 



20  member, by which a negative pressure is generated. As shown in Figure 3,
(a) and (b), the surface  of the substrate 100 facing toward the ink
container 1,  is provided with an emitting portion 101 for emitting 5
visible light such as a LED, and a control element 103  for controlling the
emitting portion. The control  element 103 controls emission of light of the
emitting  portion 101 in response to an electric signal supplied  through a
pad 102 from a connector 152. 



10 Figure 3, (a) and (b) shows a state in which  after the control element
103 is mounted on the  substrate 100, it is coated with a protecting
sealant.  When a memory element for storing information such as  a color or
the remaining amount of the ink contained 15 in the ink container is
employed, it is set at the  same place, so that it is coated with the
sealant. As  shown in Figure 3, (c) and (d), the control element  104 in the
form of a package may be mounted. With such  a structure, the light emission
element and the 



20 control element are simultaneously mounted on the  substrate, so that
manufacturing step can be  simplified. As shown in Figure 2, (a) and (b), a
light  guide portion 121 extends upwardly with a clearance  25 from a front
side wall of the outer casing of the ink container from a position where it
is faced to the  emitting portion 101, and is effective to guide the 21
light. The free end portion thereof constitutes a  



display portion 122 which is easily seen by the user.  In order to suppress
attenuation of a light quantity  in the travel of light from the emitting
portion 101 5 to the light guide portion 121, the emitting portion  101 is
disposed on the substrate 100 so as to face a  light incident surface 123 of
the light guide portion  121 at a position close thereto (Figure 2, (b)).
The light emitting portion and the display  10 portion are separated from
each other, and the light  guide portion 121 is provided on the ink
container 101  



to connect them optically, so that electric wiring  leads or the like for
the electric power supply and for signal exchange is not necessitated, and
therefore,  15 the possible deterioration due to the wiring leads to  the
viewability and the operationality can be avoided.  In addition, the light
emitting portion 101 and the  display portion 122 can be disposed at
respective  optimum positions at low cost. Thus, the latitude is 20 provided
for the disposition of the display portion  122 to meet the user's
conveniences, so that user can  



easily observe the light emission, by which the user  can be given
predetermined information relative to the  ink container 1. By employing an
integral molding of 25 the light guide portion 121 with the outer casing of
the ink container 1, the manufacturing cost is not  increased significantly
by the provision of the light 22  guide portion 121. In this embodiment, an
air layer (space) exists  between the light guide portion 121 and the front
side  



wall of the outer casing of the ink container forming 5 the ink reservoir
chamber 11. It would be considered  that light guide portion is fully
integral with the  front side wall of the outer casing of the ink
container, in other words, the front side wall of the  outer casing of the
ink container is utilized as the 10 light guide portion. However, the
structure of this  embodiment is advantageous in that light guide to the
display portion 122 is efficient. The description will  be made as to this
point. 



In this embodiment, as shown in Figure 2, (a)  15 and (b), the light guide
portion 121 is integrally  connected with the outer casing of the ink
reservoir  chamber 11, but is independent of the front side wall.  Namely,
with the structure of this embodiment, there  is provided an air layer
between the light guide 20 portion 121 and the ink reservoir chamber 11. The
outer casing of the ink container is made of  polypropylene material. If the
light guide portion 121  is completely integral with the outer casing of the



ink reservoir chamber 11, the material of the light 25 guide portion 121 has
to be polypropylene. As shown in Figure 2, (b), in this embodiment,  the
light emitted by the emitting portion 101 is 23  incident on the light
incident surface 123 which is an  end surface of the light guide portion
121, and the  light travels through the light guide portion 121 to  the
display portion 122 for display to the user. The 5 emitting portion 101, as
described hereinbefore, emits  



visible light, which is scattering light. Therefore,  there are a plurality
of light rays as shown by arrows  Al - A3. Here, it is assumed that light
guide portion  10 121 has a refractive index of 1.49 (= nl) of
polypropylene. Since the air has a refractive index of  1.00 (= n2), the
critical refraction angle from the  polypropylene to the air is determined
by the  following Snell law of refraction: 15 Nl sin(c)l= n2sin02. 



That is, the critical refraction angle is  approx. 43. Therefore, the light
rays which are incident at  the incident angle O which is 43 or larger at
the 20 point (i) in (b) of Figure 2, are totally reflected by  the interface
between the polypropylene (light guide  portion 121) and the air, and the
light rays travel in  the light guide portion 121 while repeating total
reflection as indicated by arrow Al or A3 to the 25 display portion 122.
When the incident angle 81 is  



not more than 43, the light ray transmits to the air  and does not reach the
display portion 122. 24  The predetermined information of the ink container
(liquid container) 1 mentioned in the  foregoing, includes the information
as to whether or  not the mounting state of the ink container 1 is 5 proper
(whether or not the mounting is complete), the  information as to the
properness of the mounting  position of the ink container (whether or not
the ink  



container is mounted at a correct position on the  holder determined on the
basis of the color of the ink 10 contained therein). Furthermore, it
includes the  information concerning the ink remaining amount  (whether or
not the ink remaining amount is enough).  Such types of information can be
displayed by presence  or absence of the light emission, state of light 15
emission (flickering or the like), and so on.  1. 2 Modified examples
(Figure 4 - Figure 8). The foregoing structures are examples and can  



be modified as long as the predetermined information  relating to the ink
container 1 can be given to the 20 recording device and to the user by the
first light  emitting portion 101. The description will be made as  to some
modified examples. Figure 4 is a schematic side view illustrating  a
modified example of the first embodiment. In this  25 embodiment, the light
guide portion 121 ' is integral with the front side wall forming the ink
reservoir  chamber 11. In this modified embodiment, the light 














