
200200742-5  0 8 FE61301 S CT  - 1 - CFO 16161 US  Liquid Container, Liquid
Supply System And Ink Jet  Recording Apparatus Utilizing The Same, And
Method  Of Mounting Liquid Container On Recording Apparatus  5 BACKGROUND
OF THE INVENTION Field of the Invention The present invention relates to a
liquid  container detachably mounted on an ink jet recording  apparatus,
and a recording apparatus utilizing such  10 liquid container. Related
Background Art The liquid container mounted on an ink jet  recording
apparatus, for executing recording by  discharging liquid droplet onto a
recording sheet, is 15 generally classified into two types, namely a type
detachably mounted in the recording apparatus but  used in a fixed state,
and a type used in a moving  state together with a recording head in the
transversal direction of the recording sheet in a  20 recording apparatus
of so-called serial scan type.  The serial scanning means-a system in which
the  recording head is moved in a.direction crossing the  conveying
direction of the recording sheet. In the so-called on-demand ink jet
recording 25 which is a currently prevailing system among various  



ink jet recording methods and forms a recorded image  by discharging a
liquid droplet onto a sheet (such as 2  paper) in response to a recording
signal, it is  essential to maintain a somewhat negative pressure  relative
to the atmospheric pressure at the nozzle  end (also called orifice) of the
recording head, in 5 order to discharge the liquid droplet always in a
stable manner in response to the recording signal.  The liquid container of
the latter type moving together with the recording head of serial scan type
is also called an on-carriage tank and is-employed  10 widely, because the
recording head and the liquid container, containing liquid to be
supplied-to-the  recording head, are positioned close whereby the ink
supply path can be made shorter and the recording  apparatus can be
realized compact. 15 Also as a configuration capable of retaining the
liquid therein and supplying the liquid to the  exterior, there is commonly
used a liquid container  utilizing a foamed member such as urethane foam or
an  entangled fibrous member such as of polypropylene 20 fibers as a
capillary force generating member.  However, in case of the latter
on-carriage tank,  the liquid container mountable together with the
recording head on the carriage has a certain  limitation in size. More
specifically, if a large 25 liquid container is employed in order to reduce
the  



frequency of replacement of the liquid container,  there is required an
enormous space in order not to 3  hinder the movement of such liquid
container, so that  the recording apparatus itself becomes large. This
drawback becomes more serious in a 4-color or 6-color.  recording
apparatus. 5 In consideration of such fact, there .is  increasingly
employed the recording apparatus having  the ink tank in detachable manner
in a fixed position  in the apparatus instead of mounting the ink tank on
the carriage supporting the recording head, 10 particularly in case of a
wide format printer  utilizing a very wide-recording sheet (liquid supply
amount per sheet being accordingly large) or a  network printer which is a
recording apparatus of a  very high working rate. The liquid container in
such 15 recording apparatus corresponds to the former and,  particularly in
case of the recording apparatus of  serial scan type, is called an
out-carriage tank or  an off-carriage tank because the liquid container-is
fixed in the recording apparatus independently from  20 the movable
carriage. However, such conventional liquid containers have  been
associated with drawbacks to resolve. Such  issues will be explained in the
following by the  examples of the prior art. 25 Fig. 22 shows a liquid
container 101 having two  



fluid connection ports 102, 103 with the exterior,  approximately at the
center of an upper face 101a of 4  the liquid container. The connection
port 102 is  exclusively for deriving liquid 105 from the upper  face 101a
through an internal supply pipe 104 so  provided as to reach the bottom
101b, in order to 5 securely extract the liquid while the liquid level is
lowered by the liquid extraction, until the container  becomes almost
empty. The other connection port 103  is exclusively for opening to the
external air and is  so constructed as to directly communicate with the 10
air present above the liquid level in the container.  In --such liquid
container 101, the liquid level ..  open to the air therefore varies from
the upper part  101a of the container to the bottom 101b thereof.
Consequently such liquid container, if directly 15 connected to the ink jet
recording head, shows a wide  range in the supplied negative pressure, so
that the  liquid container cannot be made very large  (particularly in the
direction of gravity). Also, if there is employed a supply system which  20
once transfers the liquid from the liquid container  to the exterior
and-stabilizes the negative pressure  by a relaying tank, there will be
required additional  components such as a transfer pump and a relaying
tank. Furthermore, the connection pipe 103 open to 25 the air is not in
contact with the contained liquid  



105 in the liquid container and cannot therefore be  used as a conductive
electrode for detecting the 5.- remaining ink amount in combination with
the other  connection pipe 102, so that there is required  another method
such as forming a hole in the  container bottom lOib and inserting an
electrode for 5 detecting the remaining amount of the contained  liquid.
Such method inevitably leads to additional  drawbacks of an increase in the
cost and possible  liquid leakage. Fig. 23 shows a liquid container 201 of
lateral  10 mounting type, in which a connection port 202 for  liquid
extraction is formed on a lateral face close  to the bottom 201b of the
liquid container 201 and a  connection port for opening to the air is
formed on a  lateral face close to the upper part 201a of the 15 liquid
container 201. Such liquid container does not  require the internal supply
pipe but other drawbacks  are same as those of the liquid container shown
in  Fig. 22. In the ink jet recording technology, there are  20 being
required clarity, water resistance, light  fastness etc. of the print, and
it is proposed to use  pigment as the coloring agent of the ink as one of
the methods for meeting such requirements. In the  pigment-based ink, the
pigment is dispersed in ink 25 solvent, and the pigment, having a specific
gravity  



larger than that of the solvent, tends to precipitate  after a prolonged
standing. For this reason, the 6  pigment concentration becomes different
between the  upper part and the lower part of the ink contained in  the ink
tank, thereby generating fluctuation in the  print density. 5 An ink tank
disclosed in the Japanese Patent  Applications Laid-open Nos. 9-164698,
11-348308 etc.  is provided, on the bottom of the container, with a
connection port which is positioned close to a  lateral wall of the
container, but such arrangement 10 of the connection port is determined by
the position  of an ink supplying pump and does not provide any  solution
to the pigment precipitation in case pigment  is used in the ink. Also an
ink tank disclosed in the Japanese Patent  15 No. 2,929,804 is provided at
the bottom thereof with  a connection port into which a connection needle
communicating with the air and a connection needle  for liquid derivation
are to be inserted and which is  positioned at the center of the tank. Such
container 20 configuration is not suitable for a replaceable  container
since a strong force is required at the  connecting operation and the
inserting positions of  the needles cannot be fixed at each insertion.
However there are not taught the issue of pigment 25 precipitation and the
position for ink extraction.  



Also an ink tank disclosed in the Japanese Patent  Application Laid-open
No. 10-337879 and the U.S. 7  Patent No. 6,074,042 has a complex
configuration in  which an ink chamber is composed of a flexible bag  that
can. be flattened.in order to use up the ink  contained therein and such
flexible bag is 5 pressurized in a casing. Consequently the ink  containing
space is generally small within the ink  tank casing and such configuration
is difficult to  use for the purpose of providing a tank of a high
containing. efficiency within a limited space. 10 Also an ink tank
disclosed in the Japanese Patent  Application Laid-open No. 10-286972 (cf.
Figs. 10- 6,  7 etc. therein) is provided on the bottom thereof with plural
joint points each of which is a free  joint composed of an elastic seal
member impinging on  15 a substantially flat portion of the tank bottom and
an ink supply pipe (with a filter on top) contacting  a capillary member
contained in the tank for  retaining ink therein,-wherein an ink supply
pipe is  positioned at the center of the elastic member. 20 There is thus
disclosed a joint portion for an  independent ink chamber. Also an ink tank
disclosed in the Japanese Patent  Application Laid-open No. 10-95129 (cf.
Fig. 6  therein) is provided with plural joint portions for 25 an ink
chamber,.and such plural joint portions are  



all for ink derivation. Also the joint portion is  composed of an ink
absorbent member. 8  Also an ink tank disclosed in the Japanese Patent
Application Laid-open No. 8-132635 (cf. Figs. 1 and 7  therein) is also
provided on the tank bottom with  plural joint portions, each of which is
so 5 constructed that a plastic ink supply pipe (having a  small hole in
the tapered portion) penetrates and is  pinched by an elastic seal member
provided in a port  on the tank bottom. Also a portion where the elastic
,seal member is provided constitutes a small ink 10 'chamber directly
containing ink, above which provided,  across a filter, is-a-chamber
containing a capillary  member for retaining ink. Thus, there is disclosed
a  joint portion for an independent small ink chamber. Also an ink tank
disclosed in the Japanese Patent  15 Publication Nos. 2000-218817 (cf. Fig.
7 therein) and  2000-218824 (cf. Figs. 6 and 22 therein) is provided  with
a memory medium for memorizing the tank interior  information,. but such
memory medium is provided on a  lateral face of the tank and is fixed in
position. 20 An ink tank disclosed in the Japanese Patent  Application
Laid-open No. 9-85962 (cf. Fig. 1  therein) is provided in the lower part
of the tank  with two connection ports for air introduction and  for liquid
derivation, but there is not taught the 25 issue of pigment precipitation
in case of using  



pigment in the ink. The illustrated tank has two  connection ports
respectively on both ends, but there 9  is not mentioned the positional
relationship of the  connection port for liquid derivation and that for
air introduction. On the other hand, in a tank having the 5 connection port
downwards, the elastic member  employed for sealing the connection port is
always in  contact with the ink and is therefore not only  susceptible to
deterioration by the ink but also has  to achieve the closing action by
wiping off the 10 needle with the elastic member so as to cut off the  ink.
Particularly in case of employing a needle--of--a-- diameter of 1.5 mm or
larger in order to improve the  ink supplying ability, ink dripping may
result before  the elastic member completes the sealing action even 15 with
the commonly adopted ink properties (specific  gravity 1 to 2.2, viscosity
2 to 4 cp, surface  tension 25 to 50 mPas). Also in a configuration of
detecting the presence  or absence of remaining ink by providing the tank
20 bottom with two independent conductive connection  needles and applying
a voltage therebetween, though  the casing need not be newly provided with
a  penetrating portion for the electrode, ink dripping  may still result
because two needles are constantly 25 immersed in the ink until the ink
tank becomes empty  



and also because one of the needles communicates with  the external air. 10
In addition, in the ink jet recording, there is  being introduced
pigment-based ink superior in water  resistance and color development in
comparison with  the dye-based ink as explained in the foregoing, and  5
there is also used ink containing fine resinous particles in order to
improve fixation to the  recording sheet. In the aforementioned
conventional off-carriage  ink tank system, since the ink tank is fixed in
10 position even during the recording operation and the  pigment or-fine
resinous particles contained in the  ink are insoluble in solvent water,
such pigment or  fine resinous particles precipitate tothe tank bottom with
the lapse of time under the influence of  15 gravity. Such precipitation of
pigment or fine  resinous particles results in a difference in
concentration between the upper part and the lower  part of the ink tank,
thereby affecting the density  or fixability of the formed record or
eventually 20 leading to the clogging of the nozzles of the  recording
head, resulting from the supply of  concentrated ink thereto. For avoiding
such drawbacks, it is conceivable to  provide the ink tank with an
agitating mechanism for  25 forcedly agitating the ink in the ink tank.
However, 



it is not desirable to add an agitating mechanism to  the ink tank since
the ink tank is so-called - 11  consumable to be replaced by a new one when
the ink  contained in the ink tank is depleted. In the foregoing, there
have been explained the  drawbacks of the prior technologies by taking ink
5 tanks as examples, but the aforementioned drawbacks  resulting from
precipitation may occur not only in  the ink tank but also in a liquid
container which  contains liquid containing an insoluble substance in  a
dispersed state and is required to supply such 10 liquid to the exterior
without causing concentration  -change therein:- . SUMMARY OF THE INVENTION
In consideration of the foregoing, an object of  15 the present invention
is-to provide a novel liquid  container provided with a connection port at
the  bottom and with, inside the connection port, a common  chamber
directly containing ink without employing a  capillary member for ink
retaining, capable of stably 20 supplying the ink to the exterior until the
container  is almost, depleted and also capable of achieving  simple
detection of remaining ink amount and  resolving the uneven distribution of
the ink  component in standing over a prolonged period. 25 Another object
of the present invention is to  provide a liquid container and a liquid
supply system  



capable of supplying liquid to the exterior with a 12  stable concentration
by a simple structure, and a  method of agitating the liquid in such liquid
container. Still another object of the present  invention is to provide an
ink jet recording 5 apparatus capable of supplying the recording head  with
ink of stable concentration, thereby achieving  recording of high quality.
The above-mentioned objects can be attained,  according to an embodiment of
the present invention,  10 by a liquid container to be detachably mounted
on a  vertically upward port, having a flat shape and provided at the
bottom with two independent fluid  connection ports for communicating the
liquid chamber  .with the exterior of the container wherein the two 15
connection ports are provided close to an end of the  bottom. In the
above-mentioned liquid container, the  external shape and the internal
space thereof are  preferably pointed toward the bottom of the container.
20 Also, the aforementioned two fluid connection  ports are preferably
positioned on a line passing  through the approximate center of the shorter
side of  the flat shape of the-liquid container. Also, the fluid connection
port closer to the end  25 of the bottom of the liquid container is
preferably  used for allowing derivation of the liquid in the  



liquid chamber. As the liquid is derived from such 13  fluid connection
port, the liquid itself flows in the  liquid chamber whereby the pigment
can be diffused  and homogenized in case the pigment is used as a
component of the contained liquid. In the fluid 5 connection port closer to
the end of the bottom of  the liquid container of flat shape, the nearby
space  is surrounded by three walls directed to the ceiling  of the
container, the liquid in the vicinity is moved  and is easily agitated even
with a low derivation 10 amount of the liquid. Also there is'preferably
provided a member for  filtering the derived liquid, so as to cover the
fluid connection port closer to the aforementioned  end. 15 Also the fluid
connection port closer to the  center of the bottom of the liquid container
is  preferably used for allowing air introduction. In  case the contained
liquid employs the pigment as a  component thereof, since the internal
space (liquid -20 chamber) of the container is pointed toward the  bottom
and the fluid connection port is provided  closer to the center of the
bottom of the container,  when air is introduced in an amount matching the
derived amount of the contained liquid, bubbles float 25 at the approximate
center, where the pigment tends to  be concentrated, in the pigment
precipitation area at  



the bottom of the liquid chamber thereby agitating 14  the contained liquid
to achieve diffusion and  homogenization thereof. Also, a tubular member is
preferably provided  protruding toward the ceiling part of the liquid 5
chamber so as to surround the aforementioned fluid  connection port closer
to.the center of the liquid  chamber. 'The lateral face of such tubular
member  serves as-a wall to the fluid connection port closer  to the'end of
the bottom of the liquid container of 10 flat shape, the bubbles from the
fluid connection  port'closer to the center do not easily move to the
fluid connection port closer to the end, and, in case  of liquid derivation
from the aforementioned fluid  connection port closer to the end, the
contained 15 liquid is moved and is agitated more easily even at a  low
liquid derivation amount, in comparison with a  case where the tubular
member is absent. Also in the  presence of such tubular. member, by forming
two  connection needles, to be respectively connected to 20 the two fluid
connection ports on the bottom of the  container, with a conductive
material and maintaining  the connected needles at a position.lower than
the  upper end of the tubular member, it is rendered  possible to easily
judge the remaining amount of the 25 contained liquid'by the conductive
state between the  connection needles. 



Also, by providing a structure disturbing the 15  rising movement of the
bubbles in an upper space in  which the air bubbles rise from the bottom
portion of  the tubular member along with the liquid derivation,  it is
rendered possible suppress and recover the 5 uneven distribution or
precipitation of the pigment  or specified component. Also, such structure
may  serve also as a rib, which connects the two opposed  faces of largest
area of the liquid container of flat  shape and prevents crushing or
inflation of the 10 liquid container. Also the aforementioned two fluid
connection  ports are preferably provided with elastic members  for sealing
the liquid chamber. Also there is preferably provided an 15 identification
information structure for mechanically  memorizing the identification
information of the  liquid container, in such a manner as to  substantially
perpendicularly protrude from a face  continued to and crossing the
longitudinal end of the 20 oblong bottom of the liquid container. In this
manner, in case of using several liquid containers  containing different
liquids as a set in a liquid  supply system or a recording apparatus, it is
rendered possible to securely prevent erroneous 25 mounting, in the
specified mounting position of each  liquid container, of a wrong liquid
container. 



Also, in an area of the bottom of the liquid 16  container where the fluid
connection ports are not  provided, there is preferably provided an
information  memory element based on an electric, magnetic, -  optical or
combined system and capable of holding 5 identification information for the
liquid container.  Such information memory element is preferably  capable,
in addition to readout of the memorized  information from the exterior of
the liquid container, of alteration, deletion or additional writing of the
10 memorized information. According to'another embodiment of the present
invention, there is provided a liquid supply system  employing
the-aforementioned liquid container,  wherein an air introducing connection
needle and. a 15 liquid deriving connection needle are respectively
connected to the two connection ports in the bottom  of the liquid
container. According to still another embodiment of the  present invention,
there is provided a liquid supply  20 system employing the aforementioned
liquid container,  wherein the system is provided with an air introducing
connection needle and a liquid deriving  connection needle to be
respectively connected to the  two connection ports in the bottom of. the
liquid 25 container, the air introducing connection needle is  so
positioned as to remain within the aforementioned  



tubular member and the liquid deriving connection 17  needle is provided at
a height approximately same as  that of the air introducing connection
needle. Also, in the liquid supply system of these  embodiments, there is
preferably provided a liquid  5 discharge head which is connected, through
a liquid  supply tube, to an end of the liquid deriving connection needle
opposite to the connection end  thereof to the liquid container. Such
liquid  discharge head is preferably an ink.jet head for 10 causing a
liquid droplet to fly by pushing out the  liquid in a nozzle by 'thermal or
vibration energy.  According to still another. embodiment, there is
provided an ink jet recording apparatus on which the  aforementioned liquid
container is detachably 15 mountable. There is furthermore provided a
method of  mounting on an ink jet recording apparatus  comprising: a step
of guiding the liquid container 20 principally utilizing the external shape
portion in  the projection plane in the inserting direction until  the
front end portion of a connection member of the  recording apparatus enters
a connection member  introduction guide member of the liquid container, 25
which enables smooth connection to the two fluid  connection ports in the
bottom of the liquid  



container; 18  a step of relaxing the positional defining by the
aforementioned external shape portion after the front  end portion of the
connection member enters the guide  portion of the fluid connection port in
the bottom of  5 the liquid container; a succeeding step of executing entry
of the  connection member into the fluid connection port; and  a succeeding
step of starting the connection of a connector corresponding to
an-information memory  10 element with the information memory element.
Furthermore, - 'the aforementioned objects can be attained, according to
the present invention, by a  liquid container comprising: a liquid chamber
containing liquid; 15 a liquid supply portion provided in the bottom
portion of the liquid chamber for supplying the  liquid in the liquid
chamber to the exterior; an air introducing portion provided in the bottom
portion of the liquid chamber and adapted to 20 introduce air into the
liquid chamber so as to  maintain a constant pressure in the liquid chamber
along with the liquid supply by the liquid supply  portion; and a liquid
agitating structure provided inside the  25 liquid chamber and adapted to
agitate the liquid in  the liquid chamber, utilizing liquid flow generated



in the liquid chamber by the air introduction from 19  the air introducing
portion into the liquid chamber.  As the liquid agitating structure, there
can be  utilized at least a rib structured member provided  protruding from
the internal wall of the liquid 5 chamber. In the liquid container of the
present invention,  when air is introduced from the air introducing
portion into the liquid chamber, the introduced air  rises as bubbles in
the liquid. The movement of the 10 bubbles generates a liquid flow in the
liquid chamber,  in the vicinity of the air introducing portion; Such  flow
collides with the liquid agitating structure and  is thus disturbed,
whereby the agitation of the liquid in the liquid chamber is accelerated to
15 achieve supply of the liquid of a stable  concentration from the liquid
supply portion to the  exterior. The liquid agitating structure can be
realized by  an extremely simple structure such as a rib 20 protruding from
the internal wall of the liquid  chamber. In order to effectively agitate
the liquid  flow, the rib is preferably provided higher than the  air
introducing portion. Also by forming the rib between the air introducing
portion and the liquid  25 supply portion, the liquid to be agitated in the
vicinity of the air introducing portion is prevented  



from gathering in the vicinity of the liquid supply' 20  portion. Also by
forming ribs on mutually opposed  positions on the mutually opposed two
internal walls  of the liquid chamber, the liquid flows respectively
directed to the lateral walls and deflected by the 5 ribs mutually collide
to further stimulate the liquid  agitation. In case it is difficult to
direct the liquid flow  in the liquid chamber to the lateral wall, the rib
may be formed as a pillar-shaped member connecting 10 the mutually opposed
two internal wall of the liquid  chamber. In suchcase,..the pillar-shaped
member may  be provided-in a position to be collided by the  rising liquid
flow generated in the liquid chamber or  .in a position above the air
introducing portion and 15 between the liquid supply portion and the air
introducing portion, thereby achieving more efficient  liquid agitation.
Also the liquid supply system of the present  invention comprises: 20 an
aforementioned liquid container of the present  invention; liquid supply
means connected with the liquid  supply portion of the liquid container for
supplying  the liquid in the liquid chamber to the exterior of  25 the
liquid chamber; and air introducing means connected with the air  



introducing portion of the liquid container thereby 21  causing the
interior of the liquid chamber to  communicate with the air. Presence of
the. aforementioned liquid supply  means and air introducing means allows
effective 5 exploitation of the functions of the aforementioned  liquid
container of the present invention, thereby  enabling supply of the. liquid
of stabilized  concentration to the exterior. Also the ink jet recording
apparatus of the 10 present invention is an ink jet recording apparatus
for recording on a recording medium by discharging  liquid ink, comprising:
holding means for detachably holding a recording  head for executing
recording by discharging ink; 15 the aforementioned liquid container of the
present invention for containing ink to be supplied  to the recording head;
a liquid supply unit for connecting the recording  head and the
aforementioned liquid supply portion of  20 the liquid container thereby
supplying ink in the aforementioned liquid chamber to the recording head
along with the ink discharge from the recording head  and communicating the
interior of the liquid chamber  with the air through the aforementioned air
25 introducing portion of the liquid container; and  suction for forcedly
sucking the ink in the  



recording head. 22  In the ink jet recording apparatus ofthe present
invention, prior to the recording by the recording  head, the suction means
forcedly sucks the ink in the  recording head thereby sucking the ink in
the liquid 5 container through the liquid supply system, whereby  the ink
in the liquid container is agitated as  described in the foregoing. In this
manner ink of  stable concentration is used for recording, thereby
enabling formation of a satisfactory image with 10 stable density. The
liquid agitating method of the present"  invention is to agitate the liquid
in a liquid  container comprising a liquid chamber containing  liquid; a
liquid supply portion provided in the 15 bottom portion of the liquid
chamber for supplying  the liquid in the liquid chamber to the exterior; an
air introducing portion provided in the bottom  portion of the liquid
chamber and adapted to  introduce air into the liquid chamber; and a rib 20
provided on the internal wall of the liquid chamber,  the method
comprising: a step of supplying the liquid in the liquid  chamber from the
liquid supply portion to the  exterior; and 25 a step of introducing air
from the air  introducing portion into the liquid chamber so as to  



maintain constant the pressure in the liquid chamber, 23  decreasing by the
liquid supply from the liquid  supply portion to the exterior, and
generating a flow  in the liquid in the liquid chamber directed directly
or indirectly toward the rib. 5 By introducing air into the liquid chamber
along  with the supply of the liquid from the liquid chamber  to the
exterior thereby generating aliquid flow  toward the rib in the liquid
chamber, the flow  generated in the liquid chamber is disturbed by the 10
rib whereby the liquid in the liquid chamber is  effectively agitated. In
the present invention, words upper , lower  and bottom used for indicating
the position or  direction means upper, lower and bottom of the 15
container in the state of use thereof.  BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an external view of a liquid container  of the present invention
prepared by direct blow 20 molding, seen from diagonally below; Fig. 2 is
an external view of a liquid container  of the present invention prepared
by injection  molding, seen from diagonally below; Figs. 3A and 3B are
views of a liquid container  25 of a substantially flat shape of the
present  invention, shown in two forms which are different in  the width in
the substantially vertical direction of 



24 - a face with largest area; Fig. 4 is an exploded perspective view
showing  components constituting an embodiment of the liquid:.:  container
of the present invention; 5 Fig. 5A is a cross-sectional view of an
embodiment of the liquid container of the present  invention shown in Fig.
4, along a line passing  through the center in the shorter side of the flat
shape, and Figs. 5B, 5C and 5D are end views of such 10 liquid container in
different states; Fig. 6 is an exploded perspective view showing
components constituting an embodiment of the liquid  container of the
present invention; Fig. 7 is cross-sectional view of an embodiment  15 of
the liquid container of the present invention  shown in Fig. 6, along a
line passing through the  center in the shorter direction of the flat
shape; Figs. 8A and 8B are respectively an external view  seen from the
face of largest area and an external 20 view seen from the container
bottom, of an embodiment  of the liquid container of the present invention;
Fig. 9 is a view showing an example of connection of an air. introducing
connection pipe and a liquid  deriving connection pipe to connection ports
of an  25 embodiment of the liquid container of the present  invention;
Figs. 10A and 10B are respectively a cross 



25  sectional view of the liquid container along a line  passing through
the center of the shorter side of the  flat shape and an end view thereof,
showing a part of  the mounting process of the liquid container in a 5
station base shown in Fig. 9, in a state immediately  before the entry of a
tank ID portion of the liquid  container into a main body ID portion of a
slot; Figs. 11A and 11B are respectively a cross- sectional view of the
liquid container along a line  10 passing through the center of the shorter
side of the flat' shape and an end view thereof, showing a part of  the
mounting process of the liquid container in a  station base shown in Fig.
9, in a state during the  passing of the tank ID portion of the liquid 15
container through the main body ID portion of a slot;  Figs. 12A and 12B
are respectively a cross- sectional view of the liquid container along a
line  passing through the center of the shorter side of the  flat shape and
an end view thereof, showing a part of 20 the mounting process of the
liquid container in a  station base shown in Fig. 9, in a state after the
passing of the tank ID portion of the liquid  container through the main
body ID portion of a slot; Figs.13A and 13B are respectively a cross 25
sectional view of the liquid container along a line  passing through the
center of the shorter side of the  flat shape and an end view thereof,
showing a part of 



26  the mounting process of the liquid container in a  station base shown
in Fig. 9, in a state where an air  introducing connection needle and a
liquid deriving  connection needle fixed on the internal bottom of the 5
slot start to impinge on an introducing portion on  the bottom of the
liquid container; Figs. 14A and 14B are respectively a cross-
sectional-view of the liquid container along a line.  passing through the
center of the shorter side of the 10 flat shape and an end view thereof,
showing a part of  the mounting process of the liquid container in a
station base shown in Fig. 9, in a state where the  air introducing
connection needle and the liquid  deriving connection needle fixed on the
internal 15 bottom of the slot start to enter elastic members  provided in
the connection ports on the bottom of the  liquid container; Figs. 15A and
15B are respectively a cross- sectional view of the liquid container along
a line  20 passing through the center of the shorter side of the flat shape
and an end view thereof, showing a part of  the mounting process of the
liquid container in a  station base shown in Fig. 9, in a state where the
air introducing connection needle and the liquid 25 deriving connection
needle fixed on the internal  bottom of the slot penetrate the elastic
members in  the connection ports on the bottom of the liquid 



27  container and an identification information memory  medium holder is in
a position corresponding to an  electrical signal connector fixed.on the
internal  bottom of the slot thereby initiating equalization; 5 Figs. 16A
and 16B are respectively a cross- sectional view of the liquid container
along a line  passing through the center of the shorter side of the  flat
shape and an end view thereof, showing a part of  the mounting process of
the liquid container in a 10 station base shown in Fig. 9, in a state upon
completion of the mounting of the liquid container- into the slot; Fig. 17
is a view showing an example of the  liquid supply system to an ink jet
recording head, in  15 which an embodiment of the liquid container of the
present invention is applicable; Fig. 18 is a view showing agitation of the
contained liquid by a rising bubble flow generated by- the introduced air,
when the liquid container of the 20 present invention is applied to the
liquid supply  system shown in Fig. 17; Fig. 19 is a view showing agitation
of the  contained liquid by ink derivation from the  connection port closer
to the end of the container 25 bottom, when'the liquid container of the
present  invention is applied to the liquid supply system  shown in Fig.
17; 



28  Fig. 20 is a schematic view showing the  configuration of an ink supply
system of the present  invention; Fig. 21 is a cross-sectional view of an
ink tank  5 unit, along a plane parallel to a lateral face of the  largest
area; Fig. 22 is a view showing ink flow in the ink  container, in the
cross section shown in Fig. 21;  Fig. 23 is a cross-sectional view showing
a 10 variation of the arrangement of agitation stimulating  ribs; Fig. 24
is a cross-sectional view showing another  variation of the arrangement of
agitation stimulating  ribs; 15 Fig. 25 is a view showing ink flow
generated by  the agitation stimulating ribs shown in Fig. 24; Fig. 26 is a
cross-sectional view showing another  variation of the agitation
stimulating ribs; Fig. 27 is a view showing ink flow generated by  20 the
agitation stimulating ribs shown in Fig. '26;  Fig. 28 is a view showing
ink circulating flow generated by the agitation stimulating ribs shown in
Fig. 26; Fig. 29 is a cross-sectional view showing still  25 another
variation of the agitation stimulating ribs;  Fig. 30 is a partially
cut-off perspective view of the ink container, showing an example of
agitation 



29  stimulating ribs in a cubic ink container; Fig. 31 is a partially
cut-off perspective view  of the ink container, showing another example of
the  agitation stimulating ribs in a cubic ink container; 5 Figs. 32A, 32B,
32C and 32D are views showing  another effect in the positional definition
of a  tubular member; Fig. 33 is a view showing an ink jet recording
apparatus advantageously employing the liquid supply  10 system embodying
the present invention; Fig.'34 is a view showing the relationship  between
another ink jet recording apparatus and a*  station base; Figs. 35A, 35B,
35C and 35D are views showing 15 comparison with embodiments of the present
invention;  and Figs. 36 and 37 are views showing examples of the
conventional liquid container. 20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Now the present invention will be clarified in  detail by embodiments
thereof, with reference to the  accompanying drawings. At first there will
be explained the 25 configuration of the liquid container with reference
to Figs. 1, 2., 3A, 3B, 4, 5, 6, 7, 8A and 8B. The liquid container of the
present invention has, 30  



as shown in Figs. 1, 2, 3A and 3B, an approximately  flat shape so as to be
arranged in plural units in  mutually adjacent manner. The liquid container
is  composed of a liquid containing portion Ila by blow 5 molding as shown
in Fig. 1 or a liquid containing  portion 12b by injection molding as shown
in Fig. 2.  Also the liquid container 11 may be prepared as a  large
container 11A as shown in Fig. 3A or as a small  container 11B as shown in
Fig. 3B. 10 Figs. 4, 5A to 5D, 6 and 7 show components of the  liquid
container of the present embodiment, wherein  Figs. 4 and 5A to 5D show an
example of the small  container 11B by blow molding shown in Figs. 1 and
3B,  and Figs. 6 and 7 show an example of the large 15 container 11A by
injection molding shown in Fig. 2  and 3A.. The following description will
be made  principally with reference to Fig. 6. As shown in  Fig. 6., the
liquid container is composed of a liquid  containing portion 14, a cover
15, elastic members 16, 20 a memory medium holder 17, a memory medium 18,
a.  double-sided adhesive tape 19, a fixing member 20 and  a bottom cover
21. Such composition of the  components is similar also in the small
container 11B  shown in Fig. 3B. 25 It is also similar in the embodiment
shown in Fig.  4, which in particular shows a configuration composed  of a
liquid containing portion 14 integrally 31  



containing the liquid containing portion and the  cover by blow molding, a
housing 1107 (including a  port guide portion 14c) independent from a
bottom  portion 14b, a memory medium holder containing member 5 14d, an
absorbent member 1104 provided below elastic  members 16 and penetrated by
a connection member from  the exterior, and an absorbent member cover 1103.
The liquid containing portion 14 has an aperture  at a top face 14a and has
a flat shape for directly  10 containing the liquid therein. A cover 15
closes the aperture on the top face 14a of the liquid containing  portion
14. On an external bottom portion 14b of the liquid  containing portion 14,
there is provided a port guide  15 portion 14c for forming communication of
an unrepresented liquid deriving connection needle and  an unrepresented
air introducing connection needle  with the internal space of the liquid
containing  portion 14 through the elastic members 16. Two 20 apertures
(connection ports 27, 28) of the port guide  portion 14c for passing the
liquid deriving  connection needle and the air introducing connection
needle are provided on a center line in the shorter  side of the flat shape
of the liquid container and 25 are both positioned close to an end of the
flat  container bottom. More specifically, a connection  port for a
connection needle is positioned closer to 32  



the end of the container bottom, while the other  connection port is
positioned close to the end of the  container bottom but closer to the
center thereof.,.  In the two apertures of the port guide portion 14c, 5
the elastic members 16 are respectively inserted and  fixed by the fixing
member 20. The port guide portion 14c is provided closer to  the end of an
area among two areas divided in the  longitudinal direction of the bottom
14b. In the 10 other area there is provided the memory medium holder
containing portion 14d. -In the memory medium holder  containing portion
14d, there is contained a memory  medium holder 17, with a gap therearound,
on which an  electric wiring board 26 having a memory medium 18 15
electrically storing the identification information.  (ID) of the liquid
container is fixed with the  double-sided adhesive tape 19. On the bottom
portion 14b, a bottom cover 21 is  mounted to cover the port guide portion
14c in which  20 the elastic members 16 are fixed and the memory medium
holder containing portion 14d containing, with  a gap, the memory medium
holder 17 holding the memory  medium 18. After the assembly of the liquid
container, the memory medium holder 17, being 25 contained with a gap in
the bottom cover 21, can move  therein without deformation within a
predetermined  range. 33  



The space containing the memory medium holder 17  is closed except for an
aperture formed on the bottom  of the liquid container for accepting a
connector to  the memory medium 18, and is so constructed that the 5
leaking liquid, in case of a breakage or a leak in  the vicinity of the
elastic members 16 fixed in the  port guide portion 14c, does not reach the
memory  medium holder 18. Such structure is also same in the  configuration
shown in Fig. 4 where the memory medium 10 holder containing member is
independent.  Also'in.the space constituting the gap between  the memory
medium holder 17 and the memory medium  holder containing portion 14d,
there are provided  capillary grooves 40 capable of absorbing the liquid 15
which may eventually enters the memory medium holder  17 from the bottom of
the liquid container through  the external wall thereof, thereby allowing
to  prevent entry of the liquid into the memory medium  holder 17. Such
grooves also serve to prevent entry 20 of the liquid droplets around the
connection port on  the container bottom into the memory medium holder 17
even in case the liquid container is inverted to a  position where the
bottom there is positioned above. The identification information memory
medium 18 25 can be any medium such as of magnetic, magnetooptical,
electric or mechanical type capable of identification  information by
information acquiring means, such as a 34  



flash memory or a write-once magnetic medium. In  case the liquid container
of the present embodiment  is employed as an ink tank for an ink jet
recording  apparatus, the memory medium 18 can be composed of an 5 EEPROM
which is capable not only of the holding of  the identification information
and the information  reading from the ink jet recording apparatus but also
of the addition of memorized information from the ink  jet recording
apparatus and the alteration or 10 deletion of the memorized information.
The electric  wiring board 26, supporting the memory medium 18, is
provided with a contact portion with an electrical  connector fixed on the
ink jet recording apparatus.  However, the above-described configuration is
not 15 restrictive, and it is also possible to provide the  ink tank with
an electronic medium having an antenna  on the electric wiring board having
no power source  but capable of non-contact information exchange by
electromagnetic power generation and to provide the 20 recording apparatus
with a connector-shaped proximity  antenna, and it is also possible to
employ a  combination of an optical writing head and a  recording medium.
In the liquid container 11 composed of such 25 components, there is formed,
as shown in Fig. 7, a  closed liquid chamber 13 for containing ink 12 for
recording a color for example on an ink jet recording 35  



apparatus. When the liquid container 11 is mounted  on the ink jet
recording apparatus (of. Fig. 33), the  liquid chamber 13 is positioned at
the upper side of   the liquid container 11. 5 Also the external shape of
the flat liquid  container 11 is pointed toward the bottom of the-
container. The wall constituting the liquid chamber  13 has a
substantially-uniform thickness, so that the  space itself inside the wall
is also pointed toward 10 the container bottom. Consequently, as the liquid
level is lowered by the consumption of the ink, the  ink smoothly gathers
to the container bottom while  maintaining a flat liquid surface. On the
bottom portion lie of the liquid container  15 11, there are provided a
first connection port 27a  and a second connection port 28a for connecting
the  liquid deriving connection needle and the air  introducing connection
needle (not shown) to the  liquid chamber 13. The entrances of the first 20
connection port 27a and the second connection port  28a are form as a first
introducing portion 27c and a  second introducing portion 28c of a tapered
shape for  facilitating introduction of the connection needles. Also, as
shown in Figs. 8A and 8B, the liquid  25 container 11 of flat shape has two
continuous faces  lid sandwiched between and connected to two faces lic  of
largest area. On the two continuous faces lid, in 36  



the vicinity of the tank bottom 11c, there are  respectively provided a
first tank ID portion 22 and  a second ID portion 23 which perpendicularly
protrude  from the respective faces and extend partially toward  5 a
ceiling portion 11f of the container. The protruding portion is in a
position slightly  displaced from the bottom lic of the container toward
the container ceiling lif. The information  identified by such mechanical
identification 10 information unit overlaps with the information  memorized
in the electrical identification  information memory medium, but is
particularly  limited to the information specific to the type  (color) of
the ink. 15 On the two largest area faces 11c and the two  continuous faces
lid of the liquid container 11, in  the vicinity of the ceiling portion llf
thereof,  there are provided projections 24 or recesses 25 to  be used as
holding portions for attaching or 20 'detaching the liquid container ii to
or from the ink  jet recording apparatus. In the present embodiment,  the
recesses 25 are provided on the largest area  faces iic while the
projections 24 are provided on  the continuous faces l1d, but the present
invention 25 is not limited to such configuration. In the following there
will be explained, with  .reference to Figs. 9, 10A, 10B, 11A, 11B, 12A,
12B, 37  



13A, 13B, 14A, 14B, 15A, 15B, 16A and 16B, a process  for connecting the
liquid deriving connection needle  and the air introducing connection
needle  respectively to the two connection ports of on the 5 bottom lie of
the liquid container 11. The liquid deriving connection needle and the air
introducing connection needle are provided on the  bottom of a slot 32 in a
station base 31 as shown in  Fig. 9, into which the liquid container 11 is
to be 10 inserted from the bottom portion lie thereof. The  station base is
provided with slots 32 having  apertures substantially vertically upwards,
for  accommodating the liquid containers 11 of respective  colors. 15 The
liquid deriving connection needle and the air  introducing connection
needle have a same length and  a same shape, and the front ends thereof are
tapered  so as to respectively penetrate the two elastic members (for
example rubber stoppers) provided at a  20 substantially same height in the
bottom of the liquid  container 11. Inside each connection needle, there
is formed a tubular path closed at the front end of  the needle, and
slightly below the tapered portion at  the front end of the connection
needle, namely in the 25 vicinity of the starting part of the straight
portion,  there is provided a-longitudinally oblong hole  communicating
with the tubular path inside the 38  



connection needle (cf. Figs. 13A, 13B, 14A, 14B, 15A,  15B, 16A and 16B).
The liquid deriving connection  needle and the air introducing connection
needle are  fixed on the bottom of the slot 32 in such a manner 5 that the
front ends of the needles are at  substantially same-heights, and the
needle holes are  also at substantially same height. When the liquid
container 11 starts to be  inserted into the slot 32, the first tank ID
portion  10 22 and the second tank ID portion 23 formed on the external'-
lateral faces of the liquid tank 11 can pass  through a first main body ID
portion 33 and a second  main body ID portion 34 formed on the internal
lateral faces of the slot 32 as shown in Figs. 10A, 15 10B, 11A, 11B, 12A
and 12B, only in case the slot 32  is a proper one for receiving the liquid
container 11.  The structure of the first tank ID portion 22 and the second
tank ID portion 23-, representing the  mechanical identification
information (ID) of the  20 container, are so determined that the plural
liquid containers containing respectively different inks  become
non-interchangeable, but, within a single  recording apparatus, the tank ID
portion of either  side, namely the first tank ID portion 22 or the 25
second tank ID portion 23 alone is so constructed that the liquid
containers become non-interchangeable.  Such structure allows to avoid a
situation where, in 39  



case of erroneously mounting a liquid container in a  wrong position, if
the user has a feeling that the ID  portion of even a side can be passed,
the user  believes that the container can be mounted and 5 continues the
mounting operation thereby resulting in  a breakage in the main body of the
recording  apparatus. (Figs. 5B to 5D show examples of such  structure, in
which a circle mark (0) indicates a  notched recess.) Also for a similar
reason, the 10 liquid containers having a same shape and of a same  color
but containing inks of different compositions  to be regarded as
non-interchangeable are so  constructed as to become non-interchangeable in
the  first tank ID portion 22 or the second tank ID 15 portion 23 only even
between the different ink jet  recording apparatuses. Thereafter, as the
liquid container 11 is brought  closer to the internal bottom of the slot
32, the  external shapes of the first and second tanks ID 20 portions 22,
23 of the liquid container 11 are  defined in position by a first
positioning portion 35  and a second positioning portion 36 on the internal
lateral faces of the slot 32, as shown in Figs. 13A  and 13B, whereby the
liquid container proceeds 25 without the positional. aberration in the
horizontal  direction (X-direction shown in Fig. 13A and Y- direction. (For
example, clearances 81, 82 in the X 40  



direction and a clearance 83 in the Y-direction are  defined as dimensional
tolerance.) Then, as shown in  Fig. 13B when the introducing portions 27c,
28c'on  the lower face of the liquid container 11 reach the 5 front ends of
the connection needles 38, 39, the  liquid deriving connection needle 38
and the air  introducing connection needle 39 protruding on the  bottom
face of the slot 32 respectively impinge on  the first introducing portion
27c of the first 10 connection port 27a and the second introducing  portion
38c of the second connection port 28a, on the  bottom face of the liquid
container 11. Thereafter,  before the connection needles 38, 39 reach the
elastic members 16a, 16b, the external,shape portions 15 of the tank ID
portions 22, 23 are released from the  positional definition by the
positioning portions 35,  36. Thereafter the container moves in the X- and
Y  directions with reference to the connection needles.  20 Consequently
the liquid container 11 released from the engagement so moves that the
connection  .ports 27a, 28a are respectively guided to the  positions of
the connection needles 38, 39 (in a  specific illustrated example in Fig.
13A, the liquid 25 container 11 so moves as to resolve the aberration in
the central positions of the introducing portion 28c  and the connection
needle 29), whereby the connection 41  



needles 38, 39 start to substantially simultaneously  enter the elastic
members 16a, 16b provided in the  connection ports 27a, 28a as shown in
Figs. 14A -and  14B. Such.needle insertion in a state where the 5 liquid
container is released from positionally  limited state, it is-rendered
possible to avoid  damaging the two connection needles 38, 39 by the
liquid container and also to reduce the error in  mounting. 10 In the
course of insertion of the connection  needles 38, 39 into the-elastic
members 16a, 16b, the  front end of the electrical connector 37 on the
internal bottom of the slot 32 starts to enter the  memory medium holder 17
of the liquid container 11. 15 Since the memory medium holder 17 is movably
mounted,  even if the memory medium holder 17 is displaced  relative to the
connector 37 (cf. aberration 85 in  Fig. 14A), the memory medium holder 17
moves along  the tapered front end portion of the electrical 20 connector
37, whereby it can be securely inserted  into the memory medium holder 17
without hindrance or  uncomfortable feeling in the mounting. Thereafter, as
shown in Figs. 16A and 16B, the  electrical connector 37 completely enters
the memory  25 medium holder 17 and the liquid deriving connection needle
38 and the air introducing connection needle  39 substantially
simultaneously penetrate the first 42  



elastic member 16a and the second elastic member 16b.  Then the bottom face
of the liquid container impinges  on a Z-direction positioning impingement
portion 90  provided on the bottom of the station base, whereby 5 the
mounting is completed. Thus the liquid chamber  13 in the liquid container
11 and the external  apparatus (for example ink-jet recording head)
utilizing the liquid in the liquid chamber 13  mutually communicate through
the needle holes and the 10 paths in the needles. For achieving securer
positional relationship  between the liquid container 11 and the connection
needles 38, 39, it is desirable to provide the  station base with a lever
for pushing down the top 15 face of the liquid container 11 and to form an
action  point of such lever above the impinging portion  between the two
connection needles (on a vertical  line 2003). In the following there will
be explained the  20 relationship between the positions of the two
connection ports on the bottom of the liquid  container 11 and the
component of the liquid  contained in the liquid container 11. In the
following there will be explained an ink jet 25 recording apparatus as an
example. The ink employed in ink jet recording is  available in dye-based
ink and pigment-based ink, and 43  



the latter has certain types, such as self dispersion  type employing a
pigment provided with a hydrophilic  radical in order to have affinity to
the ink solvent,  dispersion type stabilized with a surfactant, and 5
resinous dispersion or microcapsule type employing  resin of a low
molecular weight. In any case, pigment-based ink is not a solution  but a
dispersion. Therefore, in the ink jet  recording apparatus of serial scan
type in which the 10 recording head is moved in a direction crossing the
conveying direction of the recording medium, it is  becoming known that the
pigment precipitation  phenomenon is unnegligible depending on the
frequency  and internal of use of the ink jet recording 15 apparatus and
the print number thereof, particularly  in case of'so-called out-carriage
tank in which the  ink tank is statically fixed, through such phenomenon
is not so conspicuous in case of so-called on- carriage tank in which the
ink tank (liquid 20 container) moves with the ink jet recording head.
Furthermore, in case of the out-carriage tank in  which the ink tank is
positioned separately from the  ink jet head, the ink tank capacity is
often made  large'in order to reduce the frequency of ink 25 replacement
even in the user of a high frequency of  use, so that the pigment
precipitation is  unnegligible in certain users. 44  



Since the macroscopic ink composition in the ink  chamber is constant
except for slight evaporation of  the ink solvent, the pigment
precipitation phenomenon  generates a pigment rich area toward the tank
bottom 5 and a pigment poor area in the upper part (though the  ink liquid
level lowers by the remaining ink in the  ink chamber). However, in a
configuration of deriving the ink  of the ink chamber from the tank bottom,
such ink is  10 derived from the pigment rich area so that there is
supplied ink of increased pigment concentration. Also in the course until
the ink is depleted in the  ink tank, there is sometime derived ink in
which the  pigment concentration is significantly lower from 15 that in the
initial concentration of manufacture.  In case of employing pigment ink for
black (Bk)  only and employing dye inks for three colors (cyan  (C),
magenta (M) and yellow (Y)), the black ink. is  principally used for
recording a black character' 20 while the blackish image, including gray,
in the  color image is principally formed by composite black  (synthesized
from C/M/Y), so that such concentration  change did not become conspicuous
and did not much  affect the liquid discharging performance of the ink  25
jet recording apparatus. However, as the color image is becoming formed
with pigments in all colors for the purposes 45  



requiring light fastness and weather resistance such  as an outdoor poster,
it has become evident that the  relationship between the ink deposition
amount.on the  recording sheet such as paper and the image density 5 shifts
significantly. Also in an application in  which granularity is an important
factor, the image  formation is being executed with smaller ink droplets.
in order to reduce granularity, and,-in such  recording head, it has been
made clear that the 10 change in the pigment concentration may affect
evidently the liquid droplet discharging  characteristics. In consideration
of the foregoing, in the liquid  container of the present invention, the
first 15 connection port 27a, 27b and the second connection  port 28a, 28b
enabling liquid derivation are  positioned, on the bottom of the liquid
container 11,  close to an end in the longitudinal direction thereof,  and
the second connection port 28a, 28b is positioned 20 close to the end in
the longitudinal direction of the  bottom of the liquid container 1.1 but
closer to the  center than the first connection port 27a, 27b. The liquid
container 11 having such arrangement  of the connection ports provide the
following effects  25 when employed in a liquid supply system shown in
Figs.  17 to 19. In a liquid supply system shown in Fig. 17, the 46  



liquid deriving connection needle 38 is inserted  through the elastic
member 16a of the connection port  27a closer to the end of the bottom of
the. liquid:...  container 11 of the aforementioned configuration, 5 while
the air introducing connection needle 39 is  inserted into the elastic
member 16b of the  connection port 28b positioned close to the. bottom of
the liquid container 11 but closer to the center than  the connection port
27b, an ink jet head 42 is 10 connected to the liquid deriving connection
needle 38  through a-liquid supply pipe 41 and an air  introducing pipe 44
directed upward at an end is  .connected at the other end to the air
introducing  connection needle 39. A face 43 having ink discharge 15 port
of the ink jet head 42 is positioned higher than  the lowest point of the
liquid derivation path from  the liquid container 11 to provide the liquid
path in  the ink jet head 42 with a negative pressure, thereby  forming a
stable meniscus at the ink discharge port. 20 In such liquid supply system,
along with the ink  discharge from the ink jet head 42, the ink in the
liquid container 11 is derived to the ink jet head 42  through the liquid
deriving connection needle 38 and  the liquid supply pipe 41. Since the
liquid 25 container 11 is composed of a casing which is not  deformed by
the derivation of the ink 12 contained  therein, air of an amount
corresponding to the ink 47  



derivation amount is introduced into the liquid  container 11 through the
air introducing pipe 44,  thereby enabling ink supply to.the ink jet head.,
under  a constant negative pressure. The ink discharge is 5 executed by
pushing out the liquid ink the nozzle by  thermal or vibration energy of a
heat generating  element or a vibration element (not shown) provided  in
the vicinity of a discharge port of a liquid path  (nozzle), and the nozzle
after discharge is filled 10 again with the ink by the capillary force of
the  nozzle, so that the ink-is from time to time taken in from the liquid
container 11. Such liquid supply system can be realized by the  mounting
structure for the liquid container, 15 explained in the foregoing with
reference to Figs. 9,  10A, 10B, 11A, 11B, 12A, 12B, 13A, 13B, 14A, 14B,
15A,  15B, 16A and 16B. In the ink chamber in the liquid container 11.of
the present invention, since the connecting portion  20 for liquid
derivation and that for air introduction  are mutually close, the air
introduced into the container forms bubbles to agitate the ink in the
vicinity of the ink deriving portion and thereabove,  whereby even the ink
containing a component which 25 tends to become uneven by the precipitation
etc. can  be supplied to the exterior in stable manner. Also since the
container is pointed from the 48  ceiling thereof toward the bottom and the
bottom is  



provided at an.end area thereof with the connection  port 28b,-for the air
introducing connection needle 39,  at the above-described ink supply,
bubbles 45 float 5 in a left-hand area shown in Fig. 18 and the rising
bubbles 45 cause a slow clockwise convection in the  ink. Such bubble flow
and ink convection 91 agitate  the ink 12 thus diffusing and homogenizing
the pigment. Thus the configuration having the air 10 introducing
connection port close to the end of the  container bottom.hinders the
proceeding of the  pigment precipitation. In order to achieve more
effective ink agitation,  namely diffusion of dispersed pigment, there are
15 preferably provided ribs 71 protruding the internal  walls of the ink
container and to interfere with the  rising bubbles 45 coming out from the
air introducing  connection needle 39. Such ribs can be relatively  simply
formed particularly in case of forming the 20 liquid containing portion 14.
by blow molding, and are  also effective in prevent the container from
crushing  or inflation under an environmental change. On the other hand,
from the liquid deriving  connection port 28b provided closer to-the bottom
end  25 of the liquid container 11 of the present embodiment, there is
derived liquid in an amount matching the air  introducing amount into the
ink chamber, whereby the 49  ink itself flow as shown in Fig. 19 to diffuse
and  



homogenize the pigment. Particularly since the first connection port .
27b.,,  provided close to the bottom end of the liquid 5 container 11 is
immediately surrounded by three wall  faces extending toward the ceiling
portion of the  container, the ink in the vicinity can be easily  moved and
agitated even under a small ink derivation amount.  10 Also in the bottom
portion inside the liquid  container 11, in order to provide the
wall-effect-in  a direction lacking the wall close to the first  connection
port 27b, there may be provided a tubular  member surrounding the second
connection port 28b. 15 Thus, in case a tubular portion 45 is provided in
the  second connection port, there is formed an area  enclosed in every
direction, including the bottom  face but excluding the upper direction.
Also in  order to enhance such effect, it is also desirable to 20 provide
the first connection port in a position lower  than the principal internal
bottom face of the liquid  chamber 14. The configuration of the present
invention in which the two connection ports are both  deviated provides
means for resolving the drawbacks 25 in the prior technology, regardless of
the flatness  or dimension of the liquid container, liquid level  height or
ink derivation speed (and corresponding air 50 - introducing speed). 



In the configuration having the tubular portion  45, since the air rises in
vibrating motion upwards  from an upper end position 301 of the tubular
portion 5 45, the ink present in a lower area 302 from the  position 301 to
the internal bottom face is not  directly agitated by the air. However the
effect of  the present invention can also be exhibited even in  the
presence of the tubular portion 45, since the ink 10 in the area 302 is
agitated by an ink flow 303  resulting-from the uprising air. In the
following there will be explained another  configuration effective for ink
agitation in the ink  tank. 15 Fig. 20 is a schematic view showing the
configuration of an ink supply system constituting an  embodiment of the
present invention. The ink supply  system shown in Fig. 20 serves to supply
ink 12  contained in an ink tank unit 11 to an ink jet head 20 42 through a
supply tube 41 constituting a supply  unit 60, and is preferably applied to
an ink jet  recording apparatus. The ink tank unit 11 is mounted.
detachably on a  supply unit 60, which is provided with an ink supply  25
needle 38 and an air introducing needle 39, with the front ends thereof
upward, to be respectively  inserted into a first connection port 27b
formed on 51  the bottom of the ink tank unit 11 and serving to  



supply the ink 12 in the ink tank unit 11 to the  exterior and a. second
connection port 28b.for....  introducing air into the ink tank unit 11. 5
The ink supply needle 38 is hollow and is  provided with a needle hole 38a
on the lateral face  close to the front end. The lower end of the ink
supply needle 38 is connected to an end of an ink  supply path 62 provided
in the supply unit, and the 10 other end of the ink supply path 62 is
connected to  the ink jet head 42 through the ink supply tube 41.  The air
introducing needle 39 is also hollow and is provided with a needle hole 39a
on the lateral  face close to the front end. The lower end of the 15 air
introducing needle 39 is connected through an air  introducing path 63 to a
buffer chamber 64 provided.  in the main body of the supply unit 60. The
buffer  chamber 64 constitutes a space for receiving the ink  flowing back
from the ink tank unit 11 through the 20 air introducing needle 39 in case
air in the ink tank  unit 11 inflates for example by an environmental
change. From the upper end of the buffer chamber 64,  there extends a tube
44 opened at the end thereof.  Below the end of the tube 44, there is
provided an 25 ink absorbent member 65 for absorbing the ink .12  flowing
back into the buffer chamber 64 and  overflowing therefrom. 52  The ink jet
head 42 is provided with plural  



nozzles (not shown) opening on a lower face. The ink  ...12 supplied from
the ink tank. unit 11 through... the ink supply needle 38, ink supply path
62 and ink supply  5 tube 41 fills the nozzles in a state forming a
meniscus. In each nozzle there is provided energy  generating means (not
shown) for providing ink in the  nozzle with discharge energy. The energy
generating  means is driven to provide the ink in the nozzle with 10
energy, thereby discharging from the nozzle. As the  energy
generating.means, there may also be employed  an electrothermal converting
element such as.a heat  generating resistor for rapidly heating the ink in
the nozzle to induce film boiling therein, thus 15 generating a bubble in
the nozzle and discharging ink  by the pressure of such bubble generation.
In  addition, there may also be employed an  electromechanical converting
member such as a piezo  element, an electromagnetic wave-mechanical 20
converting member or an electromagnetic wave-thermal  converting member
utilizing electromagnetic wave or  laser light. The ink jet head.42 is
provided in a position  higher than the ink tank unit 11. Thus the interior
25 of the ink jet head 42 has a desired negative pressure state, whereby
the ink can be maintained in  the nozzle without being attracted into or
leaking 53 - from the nozzle. 



Under the ink jet head 42, there is provided a cap 66...: for. capping the.
ink. discharge face, having the...... .  apertures of the nozzles, of the
ink jet head 42 in a 5 non-operated state of the system. The cap 66 is
connected to a suction unit 67, which is activated,  in a state where the
ink discharge face of the ink  jet head 42 is covered by-the cap 44, to
forcedly  suck the ink in the nozzle,-thereby eliminating 10 abnormal
substance or viscosified ink from the nozzle  and-stably maintaining the
discharge characteristics  of the ink jet head 30. The ink tank unit 11 is
provided with an ink  container for containing the ink 12 and a bottom  15
cover which also serves as a joint in mounting the ink tank unit 11 to the
supply unit 60. The ink unit 11 has a substantially rectangular  shape
having four lateral walls 11a to lid, an upper  wall lie and a bottom wall
11f, and ink 12 is 20 contained in a liquid chamber composed of these six
walls. Among these lateral walls, the mutually  opposed two lateral walls
11b, lid have the largest  area, and the distance therebetween is shortest
within the liquid chamber. Thus, in the present 25 embodiment, the liquid
chamber has a substantially  flat shape. The bottom wall 11f is provided
with an  ink supply port 27a and an air introducing port 28a 54  arranged
in a direction parallel to the largest area  



lateral walls lib, lid. The ink supply port 27a and  the air- introducing
port 28a are formed, in the..;.:  direction parallel to the largest area
lateral walls 5 lib, 11d, in a position offset from the center of the  ink
container 11, and the ink supply port 27a is in  the vicinity of the
lateral wall Ila. The ink supply port 27a and the air introducing  port 28a
are respectively sealed by seal members 16a,  10 16b whereby the interior
of the ink chamber is tightly closed. The -seal members 16a, 16b are
composed of a material which can be penetrated by a  needle but can close
the interior of the ink unit 11  when the needle is extracted, such as a
rubber 15 stopper. On the internal face of the ink unit 11, there  are
provided plural agitation stimulating ribs 117a  to 117f, respectively in
three units in mutually  opposed positions on the largest area lateral
walls 20 llb, lid, extending toward the upper wall lie from  the bottom
wall llf.. Also, among the agitation  stimulating ribs 117a to 117f, at
least one (117a,  117d in the illustrated example) is positioned  between
the ink supply port 27a and the air 25 introducing port 28a. In the
following there will be explained the  function of the aforementioned ink
supply system. 55  In the state where the ink tank unit 11 is  



mounted on the supply unit 60, as shown in Fig. 21,  the ink.. supply.
needle 38.... penetrates the seal member....  16a to position the needle
hole 38a inside the ink 5 tank unit 11, and the air introducing needle 39
penetrates the seal member 16b to position the needle  hole 39a inside the
ink tank unit 11. In the non- operated state of the ink supply system, the
ink  discharge face of the ink jet head 42 is capped by 10 the cap 66. If
the ink tank unit is left standing  for a. . long. period in. a state
mounted on the supply  unit 60, the dispersed particles such as pigment in
the ink 12 gradually precipitate by the influence of  gravity, thereby
generating a difference in the ink 15 concentration between the upper and
lower parts of  the ink unit 11. More specifically the ink  concentration
becomes higher in the upper part of the  ink unit 11 and lower in the lower
part thereof. When the ink supply system is operated in such  20 state, at
first there is executed the aforementioned  sucking operation of the ink
jet head 42, thereby  sucking the ink 12 of a predetermined amount from the
ink jet head 42 and a matching amount of ink is  sucked from the ink unit
11 through the ink supply 25 needle 38, ink supply path 62 and ink supply
tube 41.  In such operation,-since the ink supply needle 38 is  positioned
at the bottom of the ink unit 11 where the 56  concentration of the ink 12
is higher, the ink unit  



11 discharges the ink of higher concentration in the  -vicinity of the ink
supply needle 38. The suction.  operation of the ink jet head 42 is
executed until 5 the ink 12 of such higher concentration is discharged
therefrom. Also, the ink suction from the ink unit  11 generates therein an
ink flow toward the needle  hole 38a of the ink supply needle 38 (indicated
schematically by a white arrow A in Fig. 20). 10 On the other hand, the ink
suction from the ink  unit 11 generates-a reduced pressure therein,but,
since the interior thereof communicates with the air  through the air
introducing needle 39, air  introducing path 63, buffer chamber 64 and tube
44, 15 air is introduced into the ink unit 11 through the  tube 44 etc. so
as.to maintain a constant pressure in  the ink unit 11 and maintaining
balance with the  atmospheric pressure, along with the suction of the  ink
12 from the ink unit 11. The introduced air 20 rises as a bubble 45 in the
ink 12. The rising  bubble 45 generates an upward ink flow above the air
introducing needle 39. Such upward ink flow brings  the ink of higher
concentration in the bottom portion  of the ink unit 11 to the upper area
of ink of lower 25 concentration, thereby achieving mixing of the both.
Such flow of the ink 12 will be explained in more  details with reference
to Fig. 22. 57  As explained in the foregoing, the air  



introducing needle 39 is provided with two needles  holes
39.a,-respectively opposed to the lateral walls  lib, lid of the ink -unit
11. Therefore, when the 5 bubbles are emitted from the needle holes 39a,
there  are generated ink flows toward the lateral walls lib,  lid around
the needle holes 39a. Since the distance  between the lateral walls lib,
lid is shortest within  the liquid chamber, the ink flows collide with the
10 lateral walls 11b, lid and are separated into a flow  toward the
-lateral wall 11a at the side of the ink  supply needle 38 and a flow
toward the lateral wall  ilda at the opposite side. The ink flows along the
lateral walls llb, lid collide with the ribs li7a, 15 117b, 117d, 117e
formed thereon, and change direction  again. In this manner, by the air
emission from the  needle holes 39a, the ink around the air introducing
needle 39 rises along with the rise of the bubbles, 20 while changing
direction by the agitation stimulating  ribs 117a, 117b, 117d, 117e. As a
result, the rising  ink flow above the air introducing needle 29 is
perturbed to further'stimulate the ink agitation in  the ink unit 11. 25
Also the agitation stimulating ribs 117a, 117d  present between the air
introducing needle 29 and the  ink supply needle 38 also serve that, among
the ink 58  flows along the lateral walls lib, lid, that directed  



toward the ink supply needle 38 does not join the ink  flow sucked from the
needle hole 38a of the... ink  supply needle 38. This effect prevents the
rising 5 ink of higher concentration from gathering in the  vicinity of the
ink supply needle 38. The ink agitation is executed in order that,  after
the suction operation of the ink jet head 42,  the ink of higher
concentration is not supplied 10 thereto from the ink unit ii.
Consequently, in such  ink agitation, it is not necessary to agitate the
entire ink in the ink unit 11 but enough to agitate  adjust the ink
concentration in the vicinity of the  ink supply needle 38. 15 In the
present embodiment, the ink supply port  27b (cf. Fig. 21) is so provided
that the ink supply  needle 38 is positioned in the vicinity of the
lateral wall 11a of the ink unit 11, namely in the  corner portion, and the
ink supply needle 38 is 20 surrounded by walls in three directions. It is
rendered possible to efficiently discharge the ink of  higher concentration
present around the ink supply  needle 38, by inserting the ink supply
needle 38 in a  position surrounded by as many walls as possible. 25 Also
by positioning the air introducing port 28b (cf.  Fig. 21) in such a
position that the air introducing  needle 29 is inserted in a position
adjacent to the 59  ink supply needle 39, the ink derivation from the ink  



supply needle 38 and the bubble emission from the air  introducing
needle-39 have more enhanced effects.....,  thereby further stimulating the
ink agitation. 5 In the foregoing there has been explained the  function of
the agitation stimulating ribs 117a to  117f at the suction operation of
the ink jet head 42,  but, even after such suction operation, the
aforementioned ink derivation from the ink supply 10 needle 38 and the
bubble emission from the air  introducing needle 39 take-place in the ink
unit 1.1  along with the ink consumption in the ink jet head 42.
Consequently, the ink in the ink unit 11 is constantly agitated during the
ink supply therefrom  15 to the ink jet head 42. The needle holes 39a of
the air introducing  needle 39 are opened toward the lateral walls lib,
lid in the present embodiment, but the direction of  such needle holes is
not restricted as long as the 20 direction of the ink flow generated by the
bubble  emission from the needle holes 39a can be changed by  the agitation
stimulating ribs and may be formed  upwards. Also the number of the needle
hole 39a may  be one, three or more as long as the agitation 25 stimulating
effect for the ink flow can be attained.  Also in the present embodiment
there has been shown a  structure where the ribs 117a to 117c on the
lateral 60  wall lid and those 117d to 117f on the lateral wall  



lib are mutually opposed, but the agitation  stimulating ribs. need not .be
mutually opposed on.,the..  mutually opposed lateral walls 11b, lid but can
be 5 arranged in a mutually staggered manner as shown in  Fig. 23. In the
following there will be explained certain  variations of the position of
the needle hole of the  air introducing needle and the form of the
agitation  10 stimulating ribs. In-an-example shown in Fig. 24, the air
introducing needle 39 is provided with two needle  holes 39a toward two
lateral walls 211a, 211c  defining the distance of two lateral walls of
largest 15 area 211d (the other one not shown) in an ink  container 211.
The ink supply needle 38 is also  provided with two holes 38a. On the other
hand, the  ink container 211 is provided, at the bottom side  thereof and
above the air introducing port 28b in 20 which the air introducing needle
39'is inserted, with  two agitation stimulating ribs 217a, 217b, which are
pillar-shaped ribs connecting the largest area  lateral walls 211d (the
other one not shown) and are  provided in positions collided by the rising
ink flow 25 generated by the bubble emission from the two needle  holes 39a
of the air introducing needle 39. Other  configurations are similar to
those shown in Fig. 20 61 - and will not be explained further. 



In the configuration shown in Fig. 24, in the  suction. operation. of the
ink jet head (not. shown),  the ink in the ink container 211 is sucked
through 5 the needle holes 38a.of the ink supply needle 38 and  air is
introduced through the air introducing needle  39 into the ink container
211 and is emitted as  bubbles from the needle holes 39a of the air
introducing needle 39. The bubble emitted from the 10 two needle holes 39a
respectively generates two  rising ink flows 251, 252 from the needle holes
39a. .  of the air introducing needle 39, as shown in Fig. 25.  The ink
flows 251, 252 collide with the agitation stimulating ribs 217a, 217b thus
being perturbed to  15 generate further rising perturbed ink flows 251a,
251b, 252a, 252b. As a result, the ink flow  influences a wider area, thus
effectively agitating  the ink in such area. In an example shown in Fig.
26, the ink container  20 311 is provided with three agitation stimulating
ribs  317a to 317c, in which the agitation stimulating rib  317a is
provided in a middle area in the vertical direction of the ink container
311 and between the  ink supply port 27b and the air introducing port 28b.
25 Other ribs 317b, 317c are positioned at the bottom side of the ink
container 311 and above the ink  supply port 27b. The agitation stimulating
ribs 317a 62  to 317c are formed, as in those shown in Fig. 24, as  



pillar-shaped ribs connecting the two largest area  lateral walls.
311d.(the..other being. not shown) of the  ink container 311. 5 In the
configuration shown in Fig. 26, in the  suction operation of the ink jet
head (not shown),  there is generated an ink flow as shown in Fig. 27..
More specifically, in the ink container 311,-there  are generated an ink
flow 351 toward the ink supply 10 needle 38 by ink derivation therefrom and
an upward  ink flow 352...from the air .introducing needle. 39 by  the
bubble emission from the air introducing needle  39. Since the agitation
stimulating rib 317 is 15 positioned between the ink supply port 316a and
the  air introducing port 28b', the two ink flows 351, 352  are rectified
in such a manner that the ink flow 351  toward the ink supply needle 38 is
present at a side  of the agitation stimulating rib 317a and the upward 20
ink flow 352 from the air introducing needle 39 is  present at the other
side. The ink flows 351, 352  eventually forms, as shown in Fig. 28, a
circulating  flow rising from the air introducing needle 39, then
trespassing the agitation stimulating rib 317a and 25 descending toward the
ink supply needle 38. Such  circulating flow 353 effectively replaces the
ink of  higher concentration in the bottom side of the ink 63  container
311 and the ink of lower concentration in  



the upper part thereof. As the agitation stimulating rib 317a is
positioned in the middle portion of the ink container  5 311, the bubble
emission from the air introducing needle 39 also generates, under the
agitation  stimulating rib 317a, an ink flow in the lateral  direction,
through limited in amount. Such ink flow,  if united with the ink flow
toward the ink supply 10 needle 38, hinders the sufficient ink agitating
effect since the ink of higher concentration is - sucked from the. ink
supply needle 38. Therefore, the  agitation stimulating ribs 317b, 317c are
provided in  the vicinity of the ink supply needle 38 for 15 preventing the
ink of higher concentration from  gathering in the vicinity of the ink
supply needle 38.  The agitation stimulating rib-317a, having the
aforementioned ink flow rectifying effect, is not  limited in the number
thereof or in the vertical 20 position in the ink container 311, and, as
shown in  Fig. 29, there may be provided plural agitation  stimulating ribs
417a to 317c with gaps therebetween  in the vertical direction of the ink
container 411.  By the ink supply from the ink container 411 to the 25
exterior, the ink level therein varies from L1 to L2  and then to L3. The
presence of the plural agitation  stimulating ribs 317a to 317c securely
generates a - 64  circulating flow as shown in Fig. 28 even when the  



ink liquid level reaches a position L1 or L2, thereby  obtaining sufficient
ink agitation stimulatng.effect  even when the ink in the ink container 411
is 5 decreased. Fig. 30 shows, different from the ink containers  explained
in the foregoing, an example of a  substantially cubic ink container 511.
Also the ink  supply port 27b and the air introducing port 28b are 10
positioned in an approximately central area of a -bottom wall 51-1f-
of.--the ink container 511. In such . .  configuration, it is difficult to
achieve ink agitation utilizing the lateral walls of the ink  container
511, as explained in Fig. 22. In the 15 present embodiment, as in the
configuration shown in  Fig. 24, agitation stimulating ribs 517a, 517b are
provided in a position above the air introducing port  2"8b and to be
collided by the rising ink flow  generated by the bubble emission from the
needle hole 20 (not shown) of the air introducing needle 39 inserted  into
the ink container 511 through the air  introducing port-28b. Thus, even in
the ink  container 511 of cubic shape, the ink therein can be  effectively
agitated as in the example shown in Fig.  25 24. Fig. 31 shows, as in the
example shown in Fig. 30',  a substantially cubic ink container 611 in
which the 65  ink supply port 27b and the air introducing port 28b  



are positioned in an approximately central area of a  bottom. wall 611f and
which ..is difficult to achieve..,,.  ink agitation utilizing the lateral
walls of the ink  5 container 511. In such a structure, the present
embodiment stimulates ink agitation by a  configuration different from that
shown in Fig. 30.  In the present embodiment; a wall-shaped agitation
stimulating rib 617a is provided extending from the 10 bottom wall 611f of
the ink container 611, in the  vicinity of the air introducing port 28b and
in a.  position to be collided by the ink flow generated by  the bubble
emission from the air introducing needle  39 inserted'into the ink
container 611 through the 15 air introducing port 28b. The collision of the
ink flow toward the  agitation stimulating rib 617a therewith changes the
direction of the ink flow, thus perturbing the ink  flow. Thus, even in the
ink container 611 of cubic 20 shape,. the ink therein can be effectively
agitated.  In case the air introducing needle 39 is provided  with plural
needle holes, the agitation stimulating  rib 617a is preferably formed in
an arc shape when  seen from above, as shown in Fig. 31. Thus the ink 25
flows generated by the bubble emission from the  needle holes and flowing
toward the agitation  stimulating rib 617a collide with and flow along the
66  agitation stimulating rib 617a, thus colliding each  



other and generating larger perturbation of the ink  flow,. whereby the ink
agitation is further stimulated.. In the foregoing, there have been
explained 5 examples of the ink container provided internally  with
agitation stimulating ribs. The ink container  is preferably formed by a
plastic material, which is  not particularly limited as long as the
properties of  the contained ink are not affected even under a 10 prolonged
storage. Also it can be formed by various  plastic-molding methods such as
injection molding or  blow molding. In case of injection molding, the ink
container can be formed, for example, by molding the  main body of the
container and the cover thereof 15 separately and then adhering these
parts. The blow  molding is often employed for forming containers and  is
also preferable for forming the liquid container  of the present invention.
In the blow molding,  however, since the thickness becomes almost equal in
20 various portions, the agitation stimulating rib  appears as a recess on
the external surface of the  ink container. In the present invention, as
explained in the  foregoing, the liquid container having the liquid 25
supply portion and the air introducing portion in the  bottom is provided
with a liquid agitating structure  for agitating the liquid flow generated
in the liquid 67  chamber by the air introduction thereinto from the  



air introducing portion, whereby the liquid in the  liquid -chamber can be
of fect.ively agitated by a  simple operation of liquid supply from the
liquid 5 supply portion to the exterior, even in case the  liquid shows a
difference in the concentration  between the upper and lower parts by a
prolonged  standing of the liquid container. After such  operation, the
liquid having a stable concentration 10 by the agitation can be supplied to
the exterior.  Particularly the ink jet recording apparatus of-the.....-
present invention can utilize the ink of stabilized  concentration for
image recording, thereby capable of  forming an image of high quality even
after a 15 prolonged pause. The liquid agitating structure can  be formed
by a rib protruding from the internal wall  of the liquid chamber and is
therefore is quite- simple. As a reference, there will be explained
reference  20 examples of the configuration incapable of exhibiting  the
effect of the present invention, with reference  to Figs. 35A to 35D. A
configuration shown in Fig.  35A cannot exhibit sufficient function in
executing  ink supply under strong agitation in the immediate 25 vicinity
of the ink deriving area, since the ink  deriving port 29 and the air
introducing port 30 are  separated. Also a configuration shown in Fig. 35B
68  can exhibit the aforementioned function because the  



two connection ports are mutually close, but the  bubble flow rising from
the center of the bottom  divides the convection as indicated by 93, 94
whereby 5 an ink flow capable of sufficient agitation may not  be induced.
Also a configuration shown in Fig. 35C  have two connection ports both
positioned close to  the end respectively achieving a function of the
present invention, but cannot exhibit sufficient 10 function in executing
ink supply under strong  agitation in the immediate vicinity of the ink
deriving area, as in the case of Fig. 35A. Also a  configuration shown in
Fig. 35D having the air  introducing port 28 at the center and the ink 15
deriving port at the end generates divided convection  flows 96, 97 as in
the case of Fig. 35B, but may not  be able to generate an ink flow for
sufficient  agitation for the ink deriving port 29 positioned at  the end.
20 However, even in'such arrangements of the ink  deriving port 29 and the
air introducing port 28,  there can be expected an improvement by forming
an  agitation stimulating structure such as a rib. Naturally, as explained
in the foregoing, there  25 is preferred the arrangement of the ink
deriving port  and the air introducing port deviated to the end with
respect to the ink tank because of the expected 69  agitation effect, and
there is further preferred a  



configuration in which the agitation stimulating  structure is additionally
provided. Also,..as  explained in the foregoing,'the presence of the 5
agitation stimulating structure relaxes the  limitation on the arrangement
of the ink deriving  port and the-air introducing port. In the following
there will be given an  explanation on the tubular member. 10 Referring to
Figs. 7, 16A and 16B, a funnel- shaped tubular member 45 extends
vertically. so as to.  surround the entire periphery of the second
connection port 28 for air introduction. In a state  where the liquid
container is mounted in the slot 32, 15 the needle hole of the air
introducing connection  needle 39 penetrating the second connection port 28
opens in a position lower than the upper end of the  tubular portion 45.
Also in the liquid supply system  to the ink jet head shown in Figs. 17 to
19, this 20 needle hole is positioned lower than the ink  discharge face of
the ink jet head 42. The air introduced from the needle hole of the  air
introducing connection needle 39 forms  discontinuous bubbles because the
ink meniscus formed 25 at the needle hole repeats destruction and
formation,  and a sufficient clearance is formed between the  external
periphery of the needle.39 and the internal 70  periphery of the tubular
portion 45 in order to  



achieve prompt rising of the bubbles without staying  inside.. the.,.
tubular portion 45.. Also, as the.. lateral  face of the tubular portion 45
functions as a-wall to 5 the first connection port 27, the bubbles from the
second connection port 28 cannot easily move to the  first connection port
27 and cannot be derived  therefrom.  The upper end of the tubular portion
45 is 10 rounded in order to promptly separate the ink inside  and outside
the tubular portion 45 when the-.liquid  level is lowered from a position
slightly above the  upper end of the tubular portion 45. It is thus
rendered possible to judge whether the remaining ink 15 amount is over or
under a threshold value, by forming  the connection needles 38, 39 with a
conductive  material and utilizing the electroconductivity of the  ionic
component in the ink. More specifically, the  ink container can be so
formed that the ink amount 20 remaining in the liquid chamber 13 is 10% or
larger  of the initial amount when the ink 12 in the liquid  container 11
covers the upper end of the tubular  portion 45 to enable electric
conduction between the  connection needle 39 inside the tubular portion 45
25 and the connection needle 38 outside the tubular.  portion 45 but the
remaining ink amount is 10 % or  less when such electric conduction is
lost. Also the 71  tubular portion 45 serves as an agitation stimulating  



structure for eliminating the precipitation in the  pigment ink as
explained in the foregoing. As explained in the foregoing, it is preferable
5 to position the two connection ports in mutual  proximity and in an end
portion of the flat bottom  and more preferable to position the ink
deriving  connection port closer to the end and the air  introducing
connection port slightly closer to the 10 center. In the following there
will be explained,  with reference to Figs. 32A to 32D, another effect.in
case the air introducing connection port closer to  the center. Figs. 32A
to 32D show cases where the two 15 connection ports are positioned close to
an end of  the bottom of a flat container, but the recording  apparatus
with the liquid container 11 is somewhat  inclined from the horizontal
plane or a desired angle, or the ink tank is inclined with respect to the
main  20 body. In case the tubular portion 45 is provided at  the end of
the longitudinal cross section of the flat  ink, the remaining ink amount
becomes significantly  different depending on the rotational position about
the shorter side of the flat shape as shown in Figs 25 35A and 35B, but
such difference can be made smaller  by positioning the air introducing
connection port,  among the two connection ports at the end, closer to' 72
the center as shown in Figs. 35C and 35D. 



it is thus rendered possible to avoid a situation  where the ink remains in
the ink tank in an  unexpectedly large amount or the ink in the supply 5
path from the ink tank to the recording head is  unexpectedly consumed
(resulting in air introduction  toward the recording head), in the course
of .  continued in consumption from an ink low point (when  the liquid
level in the ink tank passes the upper end 10 position of the tubular
portion 45) to an ink end  point (ink tank being empty), by a process of
judging  the ink end point by electrically counting the ink  amount
required in the printing or in resolving the  clogging of the recording
head., 15 Such effect can also be obtained in case the  station base SB is
slightly inclined from the  vertical position in the recording apparatus.
It is also possible to form a tubular portion and  a filter around the
aperture of the first connection  20 port 27 on the bottom of the liquid
chamber 13 so as to cover the liquid deriving connection needle 38,
whereby the ink guided from the ink chamber 13 passes  through such filter.
Such filter can be composed of  a fibrous member, a fibrous sheet, a foamed
member, a .25 member formed from beads or a foamed member formed by
dissolution, of a material same as that constituting  the tank. 73  In the
following there will be explained a  



recording apparatus provided with a liquid supply  system suitable for the
liquid container.of the  aforementioned configuration with reference to
Fig. 5 33, which shows an ink jet recording apparatus as an  example of the
apparatus in which the liquid  container of the present invention is
applicable. The ink jet recording apparatus shown in Fig. 33  is a
recording apparatus of serial type,.capable of  10 repeating the
reciprocating motion (main scanning) of an ink jet head (corresponding to
the ink jet head 42  as shown in Fig. 17 etc.) 1 and the conveying (sub
scanning) of a recording sheet (recording medium) S  such as an ordinary
recording paper, a special paper, 15 an OHP film sheet etc. by a
predetermined pitch and  causing the ink jet head 1 to selectively
discharge  ink in synchronization with these motions for  deposition onto
the recording sheet S, thereby  forming a character, a symbol or an image.
20 Referring to Fig. 33, the ink jet head 1 is  detachably mounted on a
carriage 2 which is slidably  supported by two guide rails 8, 9 and is
reciprocated  along the guide rails 8, 9 by drive means such as an
unrepresented motor. The recording sheet S is 25 conveyed by a-conveying
roller 3 in a direction  crossing the moving direction of the carriage 2
(for  example a perpendicular direction A), so as to be 74  opposed to an
ink discharge face of the ink jet head  



1 and to maintain a constant distance thereto. The ink jet head 1 is
provided with plural nozzle  arrays for discharging inks of respectively
different  5 colors. Corresponding to the colors of the inks discharged
from the ink jet head 1, plural  independent ink tanks 4 (corresponding to
the liquid  containers 11 of-the present invention) are  detachably mounted
on an ink supply unit 5 10 (corresponding to the station base 31 in Fig.
9). The ink supply unit 5 and.the ink jet head 1 are .  connected by plural
ink supply tubes 6 respectively  corresponding to the ink colors, and, by
mounting the  ink tanks 4 on the ink-supply unit 5, the inks of 15
respective colors contained in the ink tanks 4 can be  independently
supplied to the nozzle arrays in the  ink jet head 1. In a non-recording
area.which is within the  reciprocating range of the ink jet head 1 but
outside  20 the passing range of the recording sheet S, there is provided a
recovery unit 7 so as to be opposed to the  ink discharge face of the ink
jet head 1. The  recovery unit 7 is provided with a cap portion for
capping the ink discharge face of the ink jet head 1, 25 a suction
mechanism for forced ink suction from the  ink jet head 1 in the capped
state of the ink  discharge face, a cleaning blade for wiping off the 75
smear on the ink discharge face etc. The  



aforementioned suction operation is executed by the  recovery unit 7 prior
to the recording operation.....of.- the ink jet recording apparatus. 5 When
the ink jet recording apparatus is operated  after a long pause, the
recovery unit 7 sucks ink of  higher concentration present in the ink
supply tube 6,  and the ink of which concentration is stabilized by
agitation is used for actual recording. 10 Also in case the ink jet
recording apparatus has  not been used for a long period whereby the
pigment  component in the ink and the fine resinous particles  for
improving the fixation on the recording sheet S  are precipitated in the
bottom portion of the ink 15 tank 4,*the configuration of the present
invention  allows toresolve such precipitation or deviated  distribution to
obtain an image of high quality in  which the concentration of such pigment
component and  fine resinous particles is thus stabilized, thus 20 avoiding
the conventional deterioration in the image  quality or the trouble of
causing the user to detach  the ink tank 4 and to shake it for resolving
the  precipitation. In the foregoing there has been explained an ink  25
jet recording apparatus of serial type, but the  present invention is
likewise applicable to an ink  jet recording apparatus employing a
line-type ink jet 76  head in which the nozzle arrays are formed over the  



entire width of the recording medium. As explained-in the foregoing, the
present  invention assumes a container configuration having  5 two fluid
connection ports on the container bottom, positioning both fluid connection
ports close to the  end of the container bottom and directly containing
the liquid in the liquid chamber in the container,  thereby providing a
liquid container capable of 10 stable liquid supply to the exterior until
the  contained liquid is almost depleted, easy replacement  without
drawbacks such as liquid leakage and simple  detection of the remaining
amount and also of  deviated distribution of the liquid component by a 15
simple structure. It is more effective to form.the  container in a pointing
form toward the bottom and to  position the fluid connection aperture
communicating  with the air closer to the center. 77 - WHAT IS CLAIMED IS:
1. A liquid container detachably mountable. on a  vertically upward
aperture, which comprises having a  flat shape and being provided on the
bottom thereof  5 with independent two fluid connection-ports for
communicating a liquid chamber with the exterior of  the container, wherein
said two connection ports are  provided close to an end portion of the
bottom. 10 2. A liquid container according to claim 1,  wherein
the.external shape and the internal space of  



the liquid container are pointed toward the bottom  thereof. 15 3. A liquid
container according to claim 1,  wherein the two fluid connection ports are
positioned  on a line passing through the approximate center of  the
shorter side of the flat shape of the liquid  container. 20 4. A liquid
container according to claim 1,  wherein a fluid connection port closer to
the end of  the bottom of the liquid container is used for  enabling
derivation of the liquid of the liquid 25 chamber. 5. A liquid container
according to claim 4, I IOIIIj 1111[1111111111 ll 1111 L n s 78  wherein a
member for filtering the derived liquid is  so provided as to cover the
aperture of said fluid  connection port close to the end'portion of said
liquid chamber. 5 6. A liquid container according to claim 1,  wherein a
fluid connection port closer to the center  of the bottom of the liquid
container among the fluid  connection ports positioned in the end portion
of the.  10 liquid container bottom is used for enabling air introduction.



7. A liquid container according to any of claims  1 to 6, wherein a tubular
member protrudes in said 15 liquid chamber toward the ceiling thereof, so
as to  surround the periphery of the aperture of said fluid  connection
port closer to the center, except for the  direction toward the ceiling. 20
8. A liquid container according to claim 1,  comprising a structure for
perturbing the rising  motion of bubbles in an upper space'where-air
bubbles rise from the internal bottom of the tubular member  along with the
liquid derivation in a state where 25 said liquid container is connected
with a recording  apparatus. Ilillll lllill 1111111111 ll !II * ~ L M S 79
9. A liquid container according to claim 8,  wherein said structure is a
rib connecting two faces  of largest area mutually opposed in said liquid
container of flat shape. 5 10. A liquid container according to claim 8,
containing recording liquid which contains pigment.  11. A liquid container
according to claim 1, 10 wherein the two fluid connection ports are
provided  with elastic members for sealing the liquid chamber.  12. A
liquid container according to claim 1, comprising an identification
information structure  



15 for mechanically holding identification information  of the liquid
container, so as to substantially  perpendicularly protruding from a.face
continuous to  and crossing the longitudinal end of the oblong  bottom of
the liquid container. 20 13. A liquid container according to claim 1,
wherein an area in the container bottom. not provided  with the fluid
connection ports includes an  information memory element capable of holding
the 25 identification information of the liquid container  and composed of
an electric, magnetic, optical or  combined system. I IOII 1111111111111111
ll 1111 C L M S 80  14. A liquid container according to claim 13,  wherein
said information memory element is capable,  in addition to the readout of
the memorized  information from the exterior of the liquid container, 5 of
alteration, deletion or additional writing of the  memorized information.
15. A liquid supply system utilizing the liquid  container according to any
of claims 1to 6, 8 to 14,  10 wherein an air introducing connection needle
and a liquid deriving connection needle are respectively  connected to the
two connection ports in the bottom  of the liquid container. 



15 16. A liquid supply system utilizing the liquid  container according to
any of claims 1 .to 6, 8 to 14,  comprising: an air introducing connection
needle and a liquid  deriving connection needle to be respectively 20
connected to the two connection ports in the bottom  of the liquid
container; wherein said air introducing connection needle is  so positioned
as to remain within said tubular member  and the height of said liquid
deriving connection 25 needle is approximately same as that of said air
introducing connection needle. 1111111111111 IIIII 11111 II IIII * C L M S
81  17. A liquid supply system according to claim 16,  wherein said liquid
supply system is to supply a  liquid discharge head with liquid, and said
liquid  discharge head is an ink jet head for pushing out the 5 liquid in a
nozzle by thermal or vibration energy  thereby causing a liquid droplet to
fly. 18. An ink jet recording apparatus capable  detachably mounting the
liquid container-according to  10 any of claims 1 to 6, 8 to 14. 19. A
mounting method for a liquid container  according to any of claims 1 to 6,
8 to 13, and  detachably mountable on an ink jet recording 15 apparatus in
which a connection member with said  



liquid container extends in a direction opposed to,  the mounting direction
of said liquid container, the  method comprising: a step of guiding the
liquid container 20 principally utilizing the external shape portion in
the projection plane in the inserting direction until  the front end
portion of a connection member of the  recording apparatus enters a
connection member  introduction guide portion provided at the entrance 25
of the fluid connection port of the bottom of the  liquid container; a step
of relaxing the positional defining by IIIIIII IIIIII IIIII IIIII II IIII *
C L M S - 82  said external shape portion after the front end  portion of
the connection member enters the guide  portion-of the fluid connection
port in the bottom of  the liquid container; 5 a succeeding step of
executing entry of the  connection member into the fluid connection port;
and  a succeeding step of starting the connection of a -connector
corresponding to. an information memory  element with the information
memory element.. 10 20. A liquid container comprising:  a liquid chamber
containing liquid; a liquid supply portion provided in the bottom  



portion of said liquid chamber for supplying the  15 liquid in said liquid
chamber to the exterior; an air introducing portion provided in the bottom
portion of said liquid chamber and adapted to  introduce air into said
liquid chamber so as to  maintain a constant pressure in said liquid
chamber 20 along with the liquid supply by said liquid supply  portion; and
.a liquid agitating structure provided inside said  liquid chamber and
adapted to agitate the liquid in  said liquid chamber, utilizing liquid
flow generated 25 in said liquid chamber by the air introduction from  said
air introducing. portion into said liquid chamber. I Illllll Illlli "'ll
Ill~l II I'll .  * C L 83  21. A liquid container according to claim 20,
wherein said liquid agitating structure is composed  of at least a rib
provided protruding from the  internal wall of said liquid chamber in a
position 5 collided directly or indirectly by a liquid flow  generated in
said liquid chamber. 22. A liquid container according to claim 21,
.wherein said rib is positioned higher than said air  10 introducing
portion. 23. A liquid container according to claim 21,  wherein said rib is
provided between said liquid  supply portion and said air introducing
portion.  



15 24. A liquid, container according to claim 21,  wherein said rib is
provided on mutually opposed  positions of mutually opposed two internal
wall faces of said liquid chamber.  20 25. A liquid container according to
claim 21,  wherein said rib is a pillar-shaped member connecting  the
mutually opposed two internal wall faces of said  liquid chamber. 25 26. A
liquid container according to claim 25,  wherein said pillar-shaped member
is provided in a IIIIIIII Illill 11111 11111 li iill 84  position collided
by a rising liquid flow generated  in said liquid chamber. 27. A liquid
container according to claim 21, 5 wherein said pillar-shaped member is
provided higher  than said air introducing portion and between said  liquid
supply portion and said air introducing  portion. 10 28. A liquid container
according to claim 27,  wherein said pillar-shaped member is provided in
plural units with a gap therebetween in the vertical  direction of said
liquid chamber. 15 29. A liquid container according to claim 20,  wherein
said liquid supply portion is provided at a  



corner portion of said liquid chamber. 30. A liquid container according to
claim 20,  20 wherein said liquid supply portion and said air  introducing
portion are provided in mutually adjacent  manner. 31. A liquid supply
system comprising: 25 a liquid container according to any of claims 1  to
6, 8 to 11; liquid supply means connected with said liquid
11111111111111111111111111101 +k C L M S 85  supply portion of said liquid
container for supplying  the liquid in said liquid chamber to the exterior
of  said liquid chamber; and air introducing means connected with said air
5 introducing portion of said liquid container thereby  causing the
interior of said liquid chamber to  communicate with the air. 32. A. liquid
supply system according to claim  10 31, further comprising suction means
for forcedly  sucking the liquid in said liquid chamber through  said
liquid supply means. 33. A liquid supply system according to claim  15 31,
wherein said liquid chamber is closed by sealing  said liquid supply
portion and said air introducing  portion, respectively with seal members;
and said liquid supply means and said air introducing  



means respectively include needle-shaped members for  20 penetrating said
seal members. 34. A liquid container comprising: a liquid chamber directly
containing liquid; a liquid supply portion provided in the bottom  25
portion of said liquid chamber for supplying the  liquid in said liquid
chamber to the exterior; an air introducing portion provided in the bottom
IIIIIII IIIIII Iliji IIIII II IIII *': C L S 86  portion of said liquid
chamber and adapted to  introduce air into said liquid chamber so as to
maintain a constant pressure in said liquid chamber  along with the liquid
supply by said liquid supply  5 portion; and at least a rib provided
protruding from the  internal wall face of said liquid chamber; wherein
said liquid supply portion and said air  introducing portion are provided
mutually close and  10 in a deviated manner-close to an end of the liquid
chamber. 35. A liquid container according to claim 34,  wherein said rib is
positioned higher than said air  15 introducing portion. 36. A liquid
container according to claim 34,  wherein said rib is provided between said
liquid  supply portion and said air introducing portion.  



20 37. A liquid container according to claim 34,  wherein said rib is
provided on mutually opposed  positions of mutually opposed two internal
wall faces  of said liquid chamber. 25 38. A liquid container according to
claim 34,  wherein said rib is a pillar-shaped member connecting JIJII1 III
1111111 I!Ii * C L M S 87  the mutually opposed two internal wall faces of
said  liquid chamber. 39. A liquid container according to claim 38,  5
wherein said pillar-shaped member is provided in a  position collided by a
rising liquid flow generated  in said liquid chamber. 40. A liquid
container according to claim 38, 10 wherein said pillar-shaped member is
provided higher  than said air introducing portion and between said  liquid
supply portion and said air introducing  portion. 15 41. A liquid container
according to claim 40,  wherein said pillar-shaped member is provided in.
plural units with a gap therebetween in the vertical  direction of said
liquid chamber. 20 42. An ink jet recording apparatus for  discharging
liquid ink for recording on a recording  



medium, comprising: holding means for detachably holding a recording  head
for executing recording by discharging ink; 25 a liquid container according
to any of claims 1  to 6, 8 to 14, 17, 20 to 23 for containing ink to be
supplied to said recording head; 111111111110 Ii11111111 Ii IIII * C L N S
88  a liquid supply unit for connecting said recording head and said liquid
supply portion of said  liquid container thereby supplying ink in said
liquid  chamber to said recording head along with the ink 5 discharge from
said recording head and communicating  the interior of said liquid chamber
with the air  through said air introducing portion of said liquid
container; and suction means for forcedly sucking the ink in  10 said
recording head. 43. A liquid agitating method for agitating the  liquid in
a liquid container including a liquid  chamber containing liquid; a liquid
supply portion 15 provided in the bottom portion of said liquid chamber
for supplying the liquid in said liquid chamber to  the exterior; an air
introducing portion provided in  the bottom portion of said liquid chamber
and adapted  to introduce air into said liquid chamber; and a rib 20
provided on the internal wall of said liquid chamber,  



the method comprising: a step of supplying the liquid in said liquid
chamber from said liquid supply portion to the  exterior; and 25 a step
of-introducing air from said air  introducing portion into said liquid
chamber so as to  maintain constant the pressure in said liquid chamber,
11111111111111111111liii 111111 C L M 89  decreasing by the liquid supply
from said liquid  supply portion to the exterior, and generating a flow  in
the liquid in said liquid.chamber directed  directly or indirectly toward
said rib. 5 44. A liquid agitating method according to claim  43, wherein
said step of supplying liquid from said  liquid supply portion to the
exterior includes a step.  of forcedly sucking the liquid in said liquid
chamber. I I I l l l l l 111111 fill, Ill j  1111111 




