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[0001] INK CARTRIDGE AND RECORDING APPARATUS

BACKGROUND OF THE INVENTION
[0002] The present invention relates to an ink cartridge, for supplying ink, that is
removably mouated on a carriage mounting 2 recording head for ejecting ink droplets from
nozzle apenings to print data such as an image, and to an ink jet recording apparatus.
[0003] An ink cartridge that is removably mounted on a carriage in fluid
gommunication with a recording head must have a secure liquid-tight refationship with a
flow path forming member, such as an ink supply needle, that itself communicates with the
recording head. At the same time, the ink cartridge is required to be easily mountable and
removable for replacement. In the case of an ink cartridge carrying a memory unit storing
ink information therein, the ink cartridge is provided with an electrode for contact with a
recording apparatus, and is required to be housed in a cartridge holder 50 as 1o enable
secure cantact with a contact unit of the recording apparatus.
(0004} For example, as taught by International Patent Publication No. 01/54910,
an ink supply port is formed on a wall surface defining an ink container. At the same time, a
memory unit and an electrode group (a plurality of electrodes) are provided on one of
plural opposing wall surfaces facing this wall surface, and two first projections are provided
across this electrode group. Also, a lever biased in the hinging-open direction is provided
on the ather wall surface. That is, this document teaches involves an ink container having,
on a container wall, an electrical storage device that contains information about ink in the
container and which container is installed in 3 receiving station. Projections extend outward
from the container wall having the electrical storage device and the projections are located

on the sides of the storage device. The memory device, which is flush with the wall, lies



between the two projections. Projections on the sides of the container extend cutwards
beyond the width of the ink container.

[0005] Also, an ink container receptacle of the recording apparatus for cooperating
with the irk container is provided with two second projections for engaging the first
projections at the upper surface and side portions théreoﬂ and a recessed portion for
engaging the lever.

[0006] By using such a configuration, the container can be joaded obliquely onto
the ink container receptacle such that the first projections are first engaged with the second
projections, and subsequently the other side is pushed in. In this process, an ink supply port
abuts a flow path forming member for ink supply. Also, the lever engages the recessed
portion, Accordingly, the ink container is fixed to the ink container receptacle in the state
where ink can be supplied.

[0007] In the state where the ink cartridge has been fixed to the ink container
receptacle, the ink container is always pressed upward by a spring provided on the ink
cantainer receptacie. Therefore, the two first projections of the ink container and the two
second projections of the ink container receiver are engaged with each other in two
up-and-down and right-and-left directions. Thus, the upper-and-lower and right-and.left
positions of the ink container are maintained in a predetermined reference position, so that
an electrode group of the ink container securely contacts a contact group of the ink
container receptacie.

[0008] | However, two positioning projecting portions are needed an both sides of
an electrode group of the ink container. The need for these projecting portions is creates 3
problem in that the ink container and ink container receptacle are complicated in stricture
and are increased in width,

[6009] Also, there is a problem that, since the lever is flexed open away from the



cartridge body by its own clastic force, a strong elastic force cannot be exerted, that is, ina
case where the lever is deformed toward the container side and compactly housed tn a box
or the like, the outward engaging force of the lever will be reduced and the cartridge will
not be held as securely as is desirable.

[06010] Further, since the ink container must be pivoted about a point when the ink
container is attached to the ink container receptacle, .there is also a problem in that, when
the flow path forming member for engaging the ink supply port is long in length, a large
bending force is applied to the flow path forming member, which can break or damage the

flow path forming member and damage a packing located in the ink supply port.

[06011] U.8. Patent Application Publication No. 2002/0085075 discloses an ink
container having a parallelepipedal shape in which ar electrode group is disposed on a side
surface. The ink container is fixed at a predetermined position of a holder by using a
Ioading lever. According to the disclosure of this publication, since the ink cartridge is held
at the predetermined position of the holder by the pressing force of the loading lever, the
structure of the loading lever must be devised in order to establish reliable contact of the
electrode group, resulting in a complicated structure.

[00012] U.S. Patent No. 6,276,780 discloses an ink jet cartridge and carriage in
which, during cartridge installation, a projection at a rear, lower corner of the ink cartridge
i§ received in an opening under a retainer bar in the carriage, The cartridge is pivoted about
the projectio;x until the upper corner of the cantridge, diagonally across from the projection,
fully dispiaces and slips under 2 larch. The ink cartridge does not have any intelligence in
the form of an electronic memory device,

{00013] U.S. Patent No. 6,460,984 describes an ink cartridge with a latching arm

having a projection that cooperates with structure on the printer's carriage to secure the



cartridge. In addition, during installation, a projection on the cartridge is received by 2
corresponding hole in the carriage. Again, the ink cartridge does not have any intelligence
in the form of 2 electronic memory device.

{00014} European Patent Appin. No. 0 822 084 depicts several embodiments of an
ink jet recarding head, ail of which have 2 holder member that receives ink tanks, as well as
the recording device substrate, which itself includes recording elements driven through
electrical contacts. The ink tanks are mounted in the holder member by a combination of a
movable arm which engages an opening in the holder member and one or more projections
whicl are received in corresponding openings in the holder member. The refecence does
not specifically explain how the assembled ink jet recording head is mounted on the

carriage of the ink jet recerding apparatus, nor is there mention of a memory device.

SUMMARY OF THE INVENTION
{G0015] The invention has been made in view of and with the intent ta overcome
such problems, and ap ebject of the invention is to provide an ink cartridge that enables
simplification of the position regulating structure of an electrode group and reduction in
size.
(00016] Also, another object of the present invention is to provide an ink cartridge
that can be mounted by moving an ink supply port parallel to a flow path {orming member
at ieast at mounting time,
[0Qo!17] Further, yet another object of the invention is to provide an ink jet recording

apparatus suitable for receiving the aforesaid ink cartndge.



According 1o a first aspect of the present invention, there is provided an ink
cartridge for mounting on a recording apparatus having a pressing member and a
receiving part, said ink cartridge comprising:

an ink container having an upper wall, a bottom wall, a first side wall intersecting
the bottom wall and a second side wall intersecting the bottom wall and facing the first
side wail;

an ink supply port digpgsed on the bottom wall at an offset position closer to the
first side wall than to the second side wall;

a first projecting portion disposed on the second side wall and located closer to
the bottom wall than to the upper wall, the first projecting portion having at least two
side portions for being restricted in position when the ink cartridge is mounted on the
recording apparatus;

a press portion disposed on the second side wall, the press portion having an
upper surface for be{ng pressed by the pressing member of the recording appararus;

a retaining member disposed on the first side wall and engagable with the
receiving part of the recording apparatus when the ink cartridge is mounted on the
recording apparatus; and

a plurality of electrodes disposed on the first projecting portion, and electrically

connected to a memory unit disposed on the ink container.



According to a second aspect of the present invention, there is provided a
recording apparatus, for receiving an ink cartridge including: an ink supply port formed
at a position, offset to one side, of a bottom wall defining in part an ink container; a
projecting portion, formed on a lower portion of a second side wall out of two opposing
side walls adjacent to the bottom wall, the projecting portion having an upper surface and
side portiops that have specific.and predetermined positions when the cartridge is
mounted on the recording apparatus, wherein the second side wall is located r'ﬁ.lrthcr from
the ink supply port than the first side wall; a retaining member comprising an elastically
deformable lever formed on the first side wall, the lever extending upwardly from the
first side wall to be spaced apart from the first side wall, and having an engaging portion
tocated at an intermediate position, said engaging portion for engaging a corresponding
part of the recording apparatus when the ink cartridge is mounted on the recording
apparatus; and a plurality of electrodes formed on the projecting portion and electrically
connected to a memory unit disposed on the ink container, the recording apparatus
comprising:

a flow path forming member communicating with 2 recording head, and formed
at a position which is adapted to oppose the ink suppiy port of the ink cartridge when
recetved by the recording apparatus,

a width direction regulating projecting portion for abutting the side portions of the
projecting portion, and

a position regulating elastic piece for abutting the upper surface of the projecting

portion.



According to a third aspect of the present invention, there is provided a recording
apparatus, for receiving an ink cartridge including: an ink container having a bottom wall
surface, first side wall surface and second side wall surface, the first and second side
wall surfaces being adjacent to the bottom wall surface and opposing each other; an ink
supply port disposed on the bottom wall surface closer to the first side wall surface than
the second side wall surface; a retaining member disposed on the first side wall surface,
the retaining member having an engagement portion for elastically engaging a part of a
recording apparatus as the ink cartridge is mounted thereon; a lever-press portion which
is disposed on the second side wall surface and is for being pressed by a cartridge
mounting lever of the recording apparartus as the ink cartridge is mounted thereon; 4
projecting portion disposed on the second side wall surface closer than the lever-press
portion to the ink supply port; and a plurality of electrodes which are disposed on the
projecting portion, and which are electrically connected to a memory unit disposed on the
ink container, the recording apparatus comprising:

a flow path forming member communicating with a recording head, and formed
at a position which is adapted to oppose the ink supply port of the ink cartridge when the
ink cartridge is mounted on the recording apparatus,;

wherein the cariridge mounting lever has a rotation fulcrum on a side of the lever-
press portion, and

when the engagement portion of the retaining member engages with the part of
the recarding apparatus, the mounting {ever is able to rotate about the rotation fulcrum,
to press the lever-press portion to a lever-press portion's predetermined position and be

retained in a mounting lever's predetermined position.



According to a fourth aspect of the present invention, there is provided an ink
cartridge for mounting on a recording apparatus having a first receiving portion and a
second receiving portion, said ink cartridge comprising:

an ink container having first to fourth side walls, an upper wall, and a bottom
wall;

an iok supply port located on the bottom wall, the ink supply port being located
closer to the first side wall than the second side wall;

an outwardly-extending first positioning member comprising a first projecting
portion having a face and side surfaces, said first positioning member being located on
the second side wall and proximate to the bottom wall;

an outwardly-extending second positioning member shaped to cooperate with the
first receiving portion of the recording apparatus, and which is located on the first side
wall with at least a portion proximate to the bottom wall;

a third positioning member comprising a retaining member mounted on the first
side wall af a position between 3 first poiat where the first side wall meets the upper wall
and a second point where the first side wall meets the bottom wall, the retaining member
having a projection shaped to cooperate with the second receiving portion of the
recording apparatus; and

a plurality of electrodes located on the face of the first positioning member and

lying in a plane substantiaily parallei to an axial direction of the ink supply port.



According to another aspect of the present invention, there is provided an ink jet
recording apparatus which receives an ink cartridge as described above, the ink jet
recording apparatus COmprising:

a carriage having

the second receiving portion shaped to cooperate with the projection of the
clongated member, o

a receptacle for accommodating the first positioning member, the receptacle
having a downwardly projecting cantilever having a free end and dimensioned and
disposed so that when the ink cartridge is mounted on the carriage the free end of the
cantilever contacts the top surface of the first positioning member, and

the first receiving portion dimensioned and disposed to accommodate the second
positioning member; and

a plurality of contacts disposed in the receptacle, the contacts being arranged so
that, when said ink cartridge is mounted in the carriage, the contacts are in electrical

communication with respective said electrodes.
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According to another aspect of the present invention, there is provided ink
cartridge, comprising:

an ink container having an upper wall, a bottom wall, a first side wall and a
second side wall;

an ink supply port disposed on the bottorn wall closer to the first side wall than
the second side wall, the ink supply port having an axis;

a retaining member disposed on the first side wall, the retaining member having a
protruding engagement portion;

a projecting portion located in a region where a plane of the second side wall and
a plane of the bottom wall intersect, and extending away from the first side wall, the
projecting portion having a surface lying in a plane that is substantially parallel to the
axis; _

a memory unit disposed on the ink jet cartridge; and

a plurality of electrodes disposed on the surface and which are in electrical

cornmunication with the memory unit.



11

According to another aspect of the present invention, there is provided an ink cartridge
for mounting on a recording apparatus having a contact structure, said ink cartridge
comprising:

an ink container having a first side wall, a second side wall, an upper wall and a
bottom wall, the first side wall intersecting the bottom wall at a first edge, the second
side wall intersecting the bottom wall at a second edge, the upper wall intersecting the
first side wall at a third edge, and the upper wall intersecting the second side wall at a
fourth edge;

an ink supply port formed on the bottom wall closer to the first side wall than the
second side wall, the ink supply port having an axis;

a retaining member extending from the first side wall at a position between the
first edge and the third edge toward the upper wall, the retaining member having a
protruding engagement portion;

a raised rib disposed on the first side wall, the rib extending substantially from
the first edge toward the upper wall in a direction parallel to the axis;

a projecting portion located in a region of the second edge and extending away
from the first side wall, the projecting portion having a surface lying in a plane that is
substantially parallel o the axis;

a memory unit disposed on the ink jet cartridge;

a plurality of electrodes disposed on the surface and in electrical communication
with the memory unit;

a protuberance extending from the second side wall, the protuberance being
located between the fourth edge and the projecting portion, the protuberance having a flat
surface positioned so that when the ink jet cartridge is mounted in the ink jet priater, the
contact structure of the ink jet printer can contact the flat surface and press the flat
surface toward the bottom wall; and

an identification protrusion extending outward from the second side wall at a

position locuted between the second edge and the fourtl edge.
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[(0008%)] The present disclosure relates ta the subject matter contained in Japanese
patent application Nos. 2002341826 (filed on November 26, 2002), 2003-76890 (fited on
March 20, 2003), 2003-76891 (filed on March 20, 2003), 2003-128049 (filed on May 6,
2003} and 2003-204804 (Gled on July 31, 2003}, each of which is expressly incorporated

herzin by reference in its entirety.

BRIEF DESCRIFTION OF THE DRAWINGS
{00090] Figs. LA and 1B are perspective views, each showing different portions of a
first embodiment of an ink cartridge in accordance with the present %nvention;'
[0o091] Fig. 2 is 3 cross-sectional view showing an embodiment of an ink supply
port from the ink cartnidge depicted in Figs. 1A and 1B;
[C0092] Figs. 3A and 3B are perspective views showing, respectively, the structure

of the front and rear of a circuit board having clectredes and which can be mounted on 2
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projecting portion of the ink cartridge depicted in Figs. 1A and 1B, and Fig 3Cis2
schematic view showing the locations of contacts which are to be contacted with the
clectrodes;

[00093] Fig. 4 is a perspective view showing an embodirnent of a carriage of 2
recording apparatus suitable for receiving the ink caxiridge shown in the preceding Figures;
[00054] Fig. 5 is a side elevational view showing a state in which the ink cartridge is
mounted on the carriage;

[00095] Fig. 6A is a top plan view showing the state in which the ink cartridge of
Figs. 1A and 1B is mounted on the cammiage, and Fig. 6B is an enlarged view showing the
proximity of a projecting portion defining a ¢ircuit board fixing surface;

[00096] Fig, 7A is a perspective view showing an embodiment of a built-in portion
for a contact forming member and a elastic piece umt, and Fig. 7B is an enlarged
perspective view showing a upper end portion of a rib from Fig. 7A,

{00097] Figs. 8A and 8B are perspective views showing embodiments of the contact
forming member and the elastic piece unit, respectively;

[00098] Fig. 9 is a side elevational view showing a state in which the ink cartridge is
aligned with a predetermined position of the carriage;

[00099] Fig. 10 is 2 side elevational view showing a state in which an ink cartridge is
pushed in by its projecting portion until an elastic piece is deformed;

(600100] Fig. 11 is a side elevational view showing a procedure for removing the ink
cartridge;

[00g101] Fig, 12 is a schematic view showing a locus of rotation during removal of
the ink cartridge,

[000102] Fig. 13 is a perspective view showing 2 modification of the ink cartridge in

accordance with one embodiment of this mvention;
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[000103] Figs. 14A-14H are perspective views showing an ink cartridge in
accordance with a second embodiment of this invention;

[000104] Fig. 15 i a perspective view showing the exterior of an embodiment of a
carriage of a recording apparatus, which is suitable for receiving the ink cartridge of the
second embodiment;

[000105] Fig, 16 is ¢ top plan view, showing the ink cartridge of the second
embadiment mounted on the carriage with a mounting lever being removed;

[C00106] Fig. 17 is a side elevational view showing the ink cartridge of the second
embodiment mounted on the carriage and fixed in place by the mounting lever,

[000107] Fig. 18 is a side elevational view showing the ink cartridge of the second
embodiment placed into the carriage with the ink supply port abutting the ink supply
needle;

{o00108] Fig. 19 isa side elevationa] view showing the ink cartridge of the second
embodiment pushed into a position at which the ink cartridge is retained by a lever, and the
ink cartridge is released from the mounting lever;

[000109] Fig. 20 is a side elevational view showing a state in which the ink cartridge
of the second embodiment engages the ink supply needie and the lever is disengaged from
the carriage;

000110} Figs. 21A and 21B sre perspective views showing modifications of the
sscond embadiment;

[000111] | Figs. 22A and 22B are perspective views showing a color ink cartridge in
accordance with a third embodiment of this invention;

[000112] Figs. 23A, 23B and 23C ars side elevational views and a bottom plan view
of the color ink cartridge of the third embadiment;

[000113) Figs. 24A and 24B are perspective views showing 2 black ink cartridge in



accordance with the third embodiment of téuis invention;

[000114] Figs. 25A, 25B and 25C are side elevational views and a bottom plan view
of the black ink cartridge of the third embodiment;

f0001135] Figs. 26A, 26B, 26C and 26D are a top plan, front, side and rear elevational
views, respectively, of an embodiment of a block to be mounted onto the color ink
cartridge depicted in Figs, 22 and 23;

[000116] Figs. 27A, 278, 27C and 27D are a top plan, front, side and rear slevational
views, respectively, of another embodiment of the block to be mounted onto another one of
the color ink cartridge;

[000117] Figs 28A, 288, 28C and 28D are a top plan, front, side and rear elevational
views, respectively, showing an embodiment of a block to be mounted onto the black ink
cartridge of the third embodiment; and

[000118) Figs. 294 and 29B are perspective views showing an embodiment of a fixing

system formed in each of the calor ink cartridge and the black ink cartridge to fix the block

therean,

DESCRIPTION OF THE PREFERRED EMBODIMENTS
[000119] Now, the details of the invention will be described below based on
illustrated embodiments.
[600120]) Figs. 1A and 1B each show an embodiment of an ink cartridge according to
this invention. In this embodiment, an ink cartridge | includes a flat container including a
containes body 2a and 2 lid body 2b {which also could be referred to as first and second
sides), and an ink supply port 4 that is provided on a wall surface (the bottom wall) 3 of the
container body 2a and that engages an ink supply needle, which is part of 2 flow path

forming member of a recording head, for supplying ink to the recording head. In addition,
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the ink supply port 4 is disposed at a position offset from the central plane of the cartridge
toward one side, int the longitudinal direction, (i.e. on the side of a wall surface ("side wall")
formed with a lever 9 serving as a retaining member). The ink cartridge 1 also has a top
surface (top wall). The ink supply port 4 is configured to define an ink flow path passing
through the bottom wall 3 and to engage the ink su;}piy needle for fluid communication via
the ink flow path between the ink supply needle and an ink chamber of the ink cartridge 1.
In this embodiment, a part of the ink supply port 4 is  protruded outward from the wall
surface 3 of the container body 2a as illustrated, but the ink supply port according to the
present invention is not limited to this design.

[000121] As shown in Fig. 2, the ink cartridge 1 includes a valve body 6 normally
kept closed by a spring 5, which exerts a biasing force on the valve body. The vaive body 6
and spring 5 are arranged at the leading end side of the ink supply port 4. An annular efastic
seal member 6z for sealingly engaging the flow path forming member (not shown) is loaded
onthe outer side, i.¢. the leading end side, of the valve body 6.

[000122] With reference again to Figs. 1A and 1B, the lever 9 serving as the
elastically deformable retaining member is formed on a wall surface 7 on the side closer to
the ink supply port 4 out of the two opposing wall surfaces 7, 8 that are substantially
orthogonal to the wall surface 3 having the ink supply port 4, The wall surface 7 can be
considared the front wall, and the wall surface 8 can be considered the rear wall (those
skilled in the art will appreciate that this terminology also couid be reversed). The lever 9
extends upwardly such that its lower end is located at the wall surface 7, and its upper
portion is spaced apart from the wall surface 7. A guide projecting portion 10 is formed on
the lower portion of the wall surface 7.

[000123] Also, a projecting portion 12 having a surface 123, e.g. 2 flat surface, that

can support an elastic piece or pressing member of the recording apparatus (discussed in
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detail below) is formed on a lower end portion of the other wail surface 8 so asto be
narrower in width than the width of the ink container including the container body 22 and
lid body 2b, As depicted in Fig. 5, the surface 12a of the projecting portion 12 acts as an
upper surface of a pressed portion in this embodiment to be pressed by an elastic piece or
pressing member 40 of the recording apparatus. Tuminé back to Figs. 1A and 1b, 2
recessed portion 2¢ having a size suitable for receiving a user's thumb is formed in the
upper portion of the wall surface 8, A piurality of electrades 14 for making electrical
contact with elastic contacts 41 of a recording epparatus (shown in Fig. 5} are formed on a
surface 13 of the projecting portion 12 parallel to the wall surface 8, In this embodiment,
the electrodes 14 are formed in two staggered row (three electrodes in the upper row and
four electrodes in the lower rew) such that a plurality of the electrodes 14 are horizontally
arranged in each row. It will be appreciated that this invention encompasses the use of any
other suitable electrode configuration.

[000124] The electrode disposed at the center of the upper row is focated on a plane
that intersects the central axis of the ink supply port 4 and is also perpendicuiar to the
surface where the electrodes 14 are formed, Other electrodes are arranged with reference
to this centrally-disposed electrode. By this arrangement of the electrodes in this
embodiment, the positional offset of the electrodes can be reduced even when the ink
cartridge shifts about the ink supply port during the mounting of the ink cartridge.
[000125] As shown in Fig. 3A, these clectrodes 14 are formed on the front surface of
a circuit board ISY and are disposed by fixing the circuit board 15 to the surface 13 (lﬁf the
projecting portion 12. In addition, as shown in Fig. 3B, a memory unit 18 suchasa
readable-writable semiconductor memory element, such as an EEPROM, storing
information ahout the ink contained in the ink conrainer, is mounted on the rear surface of

the cireuit board 15, and is electrically connected 1o at least some of the electrodes 14.
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fo00126] Since the memory unit 18 is mounted on the rear surface of the circuit board
15 in this fashion, & recess 13a (see Fig. 1B) can be preliminarily formed in the surface 13
of the projecting portion 12 by utilizing the thickness of the projecting portion 12 to store
the memory unit 18 therein, This arrangement also makes it possible to fully use the entire
surface side of the circuit board 135 as an area over thch the electrodes 14 can be disposed.
Moreover, the electrodes 14 can be formed by a circuit printing technology, while
effectively utilizing the flatness of the circuit board 15, to thereby provide an echanced
contact reiability.

[000127) - With reference now to Fig. 1A, a rotation assisting recessed portion 17 is
provided for assisting in the removal of the ink cartridge from the carriage, as discussed
below. The recessed portion 17 cooperates with a positioning member of the cartiage, and
is formed at the side of the portion where the projection portion 12 is formed. This rotation
supporting recessed portion 17 has an inclined surface 17a, the lower portion of which is
positioned on the wall surface 8 side, and the upper portion of which tapers inward toward
the facing wall surface 7 side of the ink cartridge 1.

[000128] The lever 8 13 provided on the wall surface 7 of the container body 2a with a
fulerum, or pivot point, 9a an the lower portion of the lever 9 and is elastically deformable.
A claw portion, or projection, 19 serving as an engaging portion engageable with and
disengageable from a suitatly-shaped engaging portion 38 of the carriage projects outward
above the fulcrum 92. Another projection 20 is formed between the fulerum 9a and the
claw portion 19’. 50 a5 10 project laterally outward from the lever body, and pref‘el;ably one

such projection is formed on each side of the lever body.

[000139] Figs. 4 and 5 show the carriage structure of an embodiment of a recording

apparatus suitable for receiving the aforesaid ink cantridge. A carriage 30 is configured as a
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cartridge holder and is designed with substantiaily a box shape such that a plurality of ink
cartridges can be inserted therein from above. The side surface in the vicinity of the bottom
portion of the carriage 30 is formed with a recessed portion 31 that engages a guide
member formed by plate-processing a frame of the recording apparatus or the like and that
regulates the moving path of the carriage 30, and a guide surface 32 that slides on the flat
surface of a second guide member {not shown).

[000130] As shown in Fig. 6, an ink cartridge storage portion of the carriage 30 is
partitioned by ribs 33 (seen in Fig. 4), and ribs 34 for separating one cartridge from another,
each of the ribs serving as both a width direction regulating member and a rotation assisting
member, 50 as to store a plurality of ink cartridges. In this embodiment, the carriage
receives three color ink cartridges all formed in the same shape and one black ink cartridge
which is wider than the other ink cartridges, but which is otherwise of the same shape.
Particularly, while the lower portions of the ribs 34 are of the same width, the central
portion side of the upper porticn of each rib 34 is formed with zn inclined surface portion
34a for cooperating with the rotation assisting recessed portion 17 of the cartridge | (this
also can be seen in Fig. 7B). Since the rib 34 has such a structure, the side surface in the
lower portion of the rib 34 abuts the side surface of the positioning projecting portion 12 of
the cartridge to regulate the widthwise position of the cartridge. Also, when the time comes
to remave an ink cartridge, the point around which the cartridge rotates can be controlled
by the shape and position of the inclined surface portion 342 and the rotation assisting
recessed pe;tion 17.

[000131] As shown in Fig. 4, a flow path forming member 36 (in this embodiment, a
hollow needle haviag a conical leading end portion and a continuous cylindrical portion
extending therefrom) for engaging the ink supply port for supplying ink to a recording head

35 provided on the under surface of the carriage is located in each ink cariridge storage
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region, A plurality of fine through-holes, sach of which can maintain a meniscus, are
formed through a conical surface of the conical portion of the hollow needle 36, so that ink
can be supplied from these through-holes ta the recording head via the cylindrical partion
of the hollow needle,

[000132) As shown in Fig, §, the carriage 30 ﬁas 2 wall susface opposite the lever 9 of
the ink cartridge | that is formed with a groove 37 for engaging the projection 20, and also
an engaping portion 38 (a recessed portion in this embodiment) for engaging the claw
portion 19. The groove 37, which can be thought of as a retaining member, is formed with
an inclined surface 373, the upper portion of which widens toward the cartridge side.
During ink cartridge loading into the carriage 30, the inclined surface 372 cooperates with
the ink cartridge as follows, At the initial stage of loading the ink cartridge, the projection
20 at each side assuredly contacts this inclined surface 37a by virtue of the inclined
surface's wide mouth, regardless how far open the lever 9 is. Also, once the ink cartridge
has been mounted, the inclined surface 37a forces the lever 9 to pivot open toward the wall
surface side of the carriage i.e. toward the outside. Particularly when the projection 20 is
formed on cach side, the lever can be securely guided to & preferred position, even when
the lever is twisted.

[0o0133] Alsa, a second groove 39 15 formed beiow the graove 37, This second
groove 39, which can be thought of as a retaining membrer, engages the guide projecting
portion 10 of the ink cartridge just before the end of loading, and prevents the ink cartridge
from shifting iﬁ the widthwise direction as mounting concludes. In addition, in ti;is
embodiment, the guide projecting portion 10 and the groove 37 are provided ¢n the ink
cartridge and in the ink cartridge storage portion, respectively, in order to increase the
volume of the ink cartridge as much as possible. It will be appreciated that the same

benefits in guiding the ink cartndge can be obtained if the groove 37 is formed in the ink
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cartridge and the projecting portion 10 is formed on the ink cartridge storage portion,
although the storage capacity of the ink cartridge may be reduced.

f000134} As shown in Fig. 5, each cartridge storage region on the opposite surface of
the carriage 30 is formed with a positioning elastic piece 40, which also can be thought of
as a pressing member, an upper end 402 of which serves as a rotation fulcrum, and a lower
end 40b of which abuts the flat surface 12a of the ink cartridge's projecting portion 12, The
elastic contact 41 (which may include plural electrical contacts) for electrically contacting
the electrodes 14 formed on the projecting portion 12 is disposed below this elastic piece
40,

[0001353 It should be understood that it is preferable for the ink cartridge to be
mounted to the carriage 30 with only a small amount of rotation, as shown in Figs. 5, 9 and
10, since this will limit the forces being applied to any one portion of the ink cartridge and
recording apparatus.

{000136] Fig. 7A shows an embodiment of the structure in the region of the carriage
30 having the elastic piece 40 and eastic contacts 41, As shown in the enlarged view of Fig.
7B, the region apposite the ink cartridge 1 is formed with an open-topped opening or siot
34c that is defined between the adjacent ribs 34, and each rib has a groove 34b on both of
its sides. A contact forming member 42 has an elasticaily deformable claw (projection) 41a
on each side as shown in Fig. 8A. The contact forming member 42 includes a substrate 41b
mounting the elastic contacts 41 and the contact forming member is inserted into the lower
side of each slot 34c. A plurality of clastic pieces 40, as shown in Fig. 3B, are respectively
mounted on the upper slots of the openings 34c¢. In this embodiment, an elastic piece unit
50 formed with four elastic pieces 40 is mounted thereon. In the elastic piece unit 50, 2
projecting portion 51 for engaging the groove 340 is formed on each side of each elastic

picce 40, and & claw (projection) 52 limits the vertical movement of the elastic picce 40.
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Since these elastic pieces 4C are disposed to respectively cover the contact forming
members 42, each clastic piece 40 also has a function of protecting the contact forming
member 42. In addition, reference numeral 53 depicts a guide projecting portion,

[6006137] In this embodiment, when the ink cartridge 1 is aligned in position with a
predetermined region of the carriage 30, as shown in Fig. 9, the projecting portion 12 abuts
the elastic piece 40, When the ink cartridge 1 is pushed downward in this orientation, as
shown in Fig. 10, the elastic piece 40 is compressed by the prajecting partion 12 and
deformed in the direction shown by arrow B. Thus, the ink cartridge 1 moves past the
elastic piece 40 and continues downward,

[000138] In this process, the projection 20 on each side of the lever 9 of the ink
cartridge 1 contacts the inclined surface 37a forming the widening portion. Also, the guide
projecting portion 10 enters the grocve 39, When the cartridge 1 is further advanced, both
sides of the positioning projecting portion 12 are guided by the ribs 34, and the ink supply
needle 36 enters the ink supply port 4 to raise the valve body 6 against the force of the
spring 5.

[000139] It is preferable that the width of the projection(s) 20, taken together with the
width of the lever 9, be no greater than the distance in the widthwise direction between the
container body 2a and the fid bedy 2b. This way, since this positioning structure is no wider
than the ink cartridge itself, adjacent ink cartridges can be closely arranged, as the
projections of the adjacent ink cartridges will not interfere with ane another.

(000140} | The ink cartridge 1 is thus pushed into a predetermined position. "{‘ben, as
shown in Fig. §, the lever 9 is rotated about a region which serves as a pivot pointto a
predetermined outward position by the action of the inclined surface 372 of the carriage,
and the claw 19 is moved against the engaging portion 38 under a strong applied elastic

force, thus generating a perceptible “click”, which can be heard and/or felt by the user.



23

Thereby, a user can easily determine that the cartridge has been sccurely mounted on the
carriage.

[000141] As depicted in Figs. 1A and 1B, lever 9 is an elongated member attached to
the wall surface 7 by a “living hinge". It will be understood by those skilled in the art that
this structure is shown by way of example only, and r;ot limitation, and that other
attachment schemes 2iso could be used without departing from this invention.

[000142] Also, almost concurrently, the elastic piece 40 is no longer subjected to the
force that had been exerted by the projecting portion 12 and is therefore restored to its
previous state by its own elasticity, Thus, the lower end 40b of the elastic piece 40 abuts
the flat surface 12a in the upper portion of the projecting portion 12, At this time, the ink
cartridge 1 is urged against the elastic contacts 41. Accordingly, the electrodes 14 can be
brought into electrical communication with the elastic contacts 41 without substantial
rubbing between the electrodes 14 and the elastic contacts 41, This eliminates not only
wear of and damage to the electrodes 14 and the elastic contacts 12, but also prevents
damage of data stored in an EEPROM {memory device), which may otherwise result from

inappropriate contact.

[000143) In this state, in the vertical direction, the near side of the ink cartridge 1 is
regulated by the projecting portion 12 and the lower end of the elastic piece 40, and the
back side of the ink cartridge 1 is regulated by the claw 19 and the engaging portion 38,
Also, inthe hoﬁzozﬁai direction (width direction), the location of the near side of ‘the ink
cartridge 1 is regulated by both sides of the projecting portion 12 and the width direction
regulating projecting portion 34, and the position of the back side of the ink cartridge 1 is
regulated by the guide groove 39 and the guide projecting portion 10. Because the position

of the ink cartridge can be precisely controlled, the electrades 14 are properly positioned to
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establish electric contact with each elastic contact 41.

[000144] By virtue of this arrangement, the mounted ink cartridge is held diagonally
by the lower portion on the near side and the upper portion on the back side. Therefore, the
mounted ink cartridge can be held securely at a predetermined §ositicn without reducing
op erutiona]ity.‘ |

[000145] Also, since the strong elastic force acting on the lever 9 urges the ink
cartridge toward the elastic contacts 41, the electrodes 14 firmly press against the elastic
contacts to maintain the electrically conductive relationship therewith. In addition, since the
elastic member 6z of the ink supply port 4 has an opening smaller in diameter than the ink
supply needle 36, owing to its elasticity, the elastic seal member 6a of the ink supply port 4
is elastically deformed to some extent while maintaining an airtight relationship with the ink
supply needle 36 inserted therein, so as to relieve local contact with the ink supply needle
36, thus preventing damage which could otherwise be caused by the action of a local force
applied to the ink supply needie 36. In addition, it is preferable to use the elastic member 6a
having such an automatic alignment ;ability that a portion of the elastic member 6a, which is
elastically contacted with the ink supply needie 36, is movable relative 10 2 portion of the

elastic member 62, which is fixed to the cartridge.

[000146] Also, the projecting portion 12 is formed with a width no greater than that
of the container body 2a. Therefore, even when each gap in the array direction between
adjacent ink c#ﬂridges is reduced to the minimum possible, i.¢., even when the piumlity of
ink cartridges are stored in a substantially contacting arrangement against each other, the
position of the ink cartridges in the array direction can be accurately regulated. In other
words, because the projecting portion 12 is narrower than the ink cartridge itself, adjacent

ink cartridges can be closely arranged, since these positioning projecting portions will not
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interfere with one another.
[000147] Incidentally, the term "array direction” refers to a line along which
successive ink cartridges mounted in the carriage are arranged. As shown in Fig. 6, this line

is paraliel to the scanning direction along which the carriage is reciprocated during printing,

(000148} On the other hand, when the ink cartridge 1 is to be removed from the
carriage 30, the ink cartridge 1 is held, for example, with the operator's forefinger on the
lever 9 and thumb on the pinching recessed portion 2c, and the lever 9 is squeezed and
deformed so as to be moved toward the near side i.e. the container main body side (it
should be understood that other fingers also could be used). As the lever 9 is elastically
deformed, the claw 19 disengages from the engaging portion 38, The ink cartridge, having
lost the support formerly provided by the engaging portion 38, moves slightly upward in
respense 1o the biasing force exerted by the spring § in the ink supply port, and the claw 19
on the lever ¢ is displaced to a position outside the region of the engaging portion 38,
[000149] The ink supply port 4 is disposed at a location offset toward the wall surface
7 where the lever 9 is disposed. Therefore, during cartridge removal, the ink supply port 4
can be disengaged from the flow path forming member, i.e. ink supply needle 36 by turning
the cartridge about a large rotation radius L in the direction shown by arrow G direction
about an abutment point F of the ink cartridge with the lower end of the elastic piece 40, as
schematjcally shown in Fig. 12. This arrangement can reduce the adverse effects of any
bending fcrcé (torque) applied to the ink supply needle 36 in cooperation with a cushioning
fiunction of the elastic seal member 6a that elastically contacts the cylindrical portion of the
ink supply needle 36,

[000150] When the ink cartridge is turned during the cartridge removal, the rib 34, in

particular, the inclined surface portion 34a, attempts to interfere with the side surface of the
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container main body 2a of the ink cartridge, but the presence of the recessed portion 17 at
this portion can avoid the interference of the rib 34 to enable the easy and smooth removal
of the ink cartridge.

[000151) The amount of displacement between the center of the ink supply needle 36
and the center of the ink supply port 4 can be cxpre#se& by AL =L . (H"anB), where L is
the distance between the abutment point F which the elastic piece 40 contacts to restrict a
rotation center, and the lower end of the central axis C of the ink supply port 4, H is the
maximum value of the entering length of the ink supply needle 36, and 8 is the rotation
angle required during removal of the ink cartridge.

[000152] The rotation angle 8 is the rotation angle of the ink cartridge required from
the state in which the ink supply needle 36 is engaged with the ink supply port 4 10 the state
in which the center point of the leading cnd of the ink supply needle 36 is positioned
outside the end face of the ink supply port 4,

[000153] The maximura value for H is defined as approximately the length from the
lower end of the ink supply port 4 to the intersecting point E at which the central axis C of
the ink supply port 4 intersects a line drawn to extend from the abutment point F (shown as
reference numeral F in Fig. 12) and 1o be parallel to the bottom surface of the ink cartridge
{to be perpendicular to the central axis C).

[000154] Since the ink cartridge has an ink sapply needle (36) mounting length H of
about Smm, the rotation radius L is about 28.8mm and the rotation angle 8 is about 10
degrees, the displacement amount AL between the center of the ink supply needle 36 and

the center of the ink supply port 4 can be caleulated to be about 0.4mm.

[000155] In other words, a deformation amount by which the efastic seal member 6a

installed in the ink supply port 4 can be deformed by a force that does not cause damage to
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the ink supply needle 36 is defined as AL, and the rotation radius L can be set asL 2

Hiand + AL,

[000156] Further, since the rotation force is applied to the distal end of the lever 9,
which is the furthest from the projecting portion [ 2 diagonally, the ink cartridge can be
removed easily.

[000157]) Moreover, by rotation in this manner, the electrodes 14 can be brought into
electrical communication with the elastic contacts 41 without substantial rubbing between
the clectrodes 14 and those elastic contacts 41, This eliminates not anly wear of and
damage to the electrodes 14 and the elastic contacts 12, but also damage to data stored in

an EEPROM (the memory device), which could otherwise be caused by improper contact.

[000158} In addition, 2 projecting portion that can easily conform te a user's thumb
may be provided in place of the pinching recessed portion 2¢ in order to provide the same
effect.

{00601359} On the other hand, the opposite side of the ink cartridge 1 is constructed so
that the projecting portion 12 is restricted from moving by the lower end 40b of the elastic
piece 40, Thus, when the lever 9 side is lifted, as shown in Fig, 4, the cartridge is rotated in
the direction of arrow C, a3 shown in Fig. 11, about the upper surface of the projecting
portion 12, which serves as a rotation fulcrum, while at the same time being guided by the
rib 34 serving as the width direction regulating projecting portion. At this time, the rib 34
partitioning the cartridge storage region enters the rotation assisting recessed portion 17
formed in the side surface of the ink cartridge 1 so that the ink cartridge 1 is rotated to a
predetermined angle, i.e., the position where the flat surface 12a of the projecting portion

12 is disengaged from the lower end 40b of the elastic piece 40, Thus, at this stage, the ink
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cartridge 1 has disengaged from the carriage 30 and can be lifted obliquely for removal
from the carriage 30.

[000160] Fig. 13 shows another embodiment of an ink cartridge according to this
invention. Although the container body 2a of this ink cartridge 1° differs in depth D and
therefare in starage capacity from that of the afaresai»d ink cartridge 1, the other structures
such as the lid body 2b of the ink cartridge 1” have the same configuration as those
corresponding structures of the aforesaid ink cartridge 1. Taking this difference in ink
cartridge width into account, the projecting portion 12 is formed at a position offset in the
direction of width to one side of a container body 2a’. The widthwise center of the
electrode group 14 is suitably disposed so as to be positioned on a line C* parallei to a
central axis C of an ink supply port 4° as in the aforesaid ink cartridge 1 (the line C'
corresponding fo a line abtained by projecting the central axis C perpendicularly onto the
surface on which the electrodes 14 are formed).

[000161)  Again, it will be appreciated that in the aforesaid embodiment, the mounting
operation is effective because it employs linear movement of the ink cartridge. When the
projecting portion 12 is positioned first, and then the ink cartridge is mounted by rotating
the lever 9 with the projecting portion 12 serving as a fulcrum, the lower end 40b of the
elastic piece 40 still abuts the flat surface 12a of the projecting portion 12, Then, with this
abutment region serving as a rotation center, in the widthwise direction, the near side is
regulated by the width direction regulating projecting portion 34, and the back side is
resulated by the guide groove 39. By virtue of the precise control of the position of the ink
cartridge, the electrodes 14 establish a proper electrically conductive relationship with the
elastic contacts 41 without substantial rubbiné.

[000162] A further benefit of this invention is that the ink supply port 4 is located on

the lever § side at a position spaced apart from the projecting portion 12, which serves asa
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rotation fulcrum, Owing to this arrangement, during cartridge mounting and removal the
ink supply port 4 moves as parallel 35 possible to the axis of the ink supply needle 36, thus
preventing the generation of undesirable forces that would tend to deform undesirably the
glastic seal member 6a disposed in the ink supply pori 4.

[000163) Next, the structures of an ink cartridge according to a second embodiment
of the present invention, and a carriage adapted for use with the ink cartridge of the second
embodiment will be discussed.

[000164] Figs. 14A and 14B each show 2 second embodiment of an ink cartridge
according to this invention. The ink cartridge 101 is constructed in a manner substantially
simtlar to the first embodiment. That is, the ink cartridge 101 includes 2 flat container
including a container body 162a and a lid body 102b (which also could be referred to as
first and second sides), and an ink supply port 104 that is provided on a wall surface (the
bottom wall) 103 of the cantainer body 102a and that engages an ink supply needle,
configuring a flow path forming member of a recording head, for supplying ink to the
recording head.

[000165] In more detail, the ink cartridge 101 is dimensioned such that the width W1
in the direction perpendicular to the direction in which a plurality of cartridges are arrayed
is the longest, the cartridge height HI is slightly shorter than the width W1, and the
thickness {depth) D1 in the direction parallel to the arraying direction of the cartridges is
set at about 1/5 of the height H1, This dimensioning of the ink cartridge 101 is meant to
make the entire length in the arraying direction as minimal as possible when a plurality of
ink cartridges are arrayed.

[000166] In addition, the ink supply port 104 is disposed at a positiont offset from the
central plane of the cartridge toward one side, i the longitudinal direction, (i.e. on the side

of a wal) surface (side wall) formed with a lever 109 serving as a retaining member). The
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ink cartridge ] also has a top surface (1op wall). The ink supply port 104 is configured to
define an ink flow path passing through the bottom wall 103 and 1o engage the ink supply
needle for fluid communication via the ink flow path between the ink supply needle and an
ink chamber of the ink cartridge 101,  In this embodiment, a part of the ink supply port
104 is protruded outward from the wall surface 103; of the container body 102a as
illustrated, but the ink supply port according to the present invention is not [imited to this
design.

[oco167] As discussed with reference to Fig. 2 in the first embodiment, the ink
cartridge 101 includes a valve body 6 normally kept closed by a spring 5, which exerts a
biasing force on the valve body. The valve body 6 and spring 5 are arranged at the leading
end side of the ink supply port 104, An annular clastic seal member 6a for sealingly
engaging the flow path forming member (not shown) is leaded on the outer side, i.e, the
leading end side, of the valve body 6.

[000168] With continued reference to Figs. 14A and 14B, the lever 109 serving 25 the
elasticatly deformable retaining member is formed on a wall surface 107 on the side closer
to the ink supply port 104 of the two opposing wall surfaces 107, 108 that are substantiaily
orthogonal to the wall surface 103 having the ink supply port 104. The lever 109 is
provided on the wail surface 107 of the container body 24 so 15 to have a fulcrum, or pivot
point, 1092 on the lower portion of the lever 109 and to be elastically deformable. A claw
portien, or projection, 119 serving as an engaging portion engageable with and
disengageable from a suitably~-shaped engaging portion 136 of the carrage pm}c;:ts
outward above the fulerum 109a. A pair of projections 120 is formed between the fulcrum
109a and the claw portion 119, 50 as to lateraily project out from a lever body, and
preferably one such projection is formed on each side of the lever body. A projecting

portian 170 having a guide function and which prevents widthwise shifting of the cartridge
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is formed on the lower portion of the wall surface 107 below the lever 109.

[000169] A lever receptacle portion, a projecting portion 111 in this embodiment, is
formed on the other wall surface 108 at a location where a mounting lever of the carriage
(discussed in detail below) can depress the [ever receptacle portion. A projecting portion
112 having surfaces, e.g. flat face surface 113 and flat side surfaces 112a and 112b, is
formed on a lower end portion of the other wall surface 108 below the projecting portion
111. The projecting partion 112 is arranged to protrude from the wall surface 108 of the
cartridge, and to be restricted at its both sides by the recording apparatus when mounted
thereon. The surfaces 113, 112a and 112b of the projecting portion 112 are parallel to the
insertion direction of the ink cartridge into the recording apparatus (the axial direction of
the ink supply port). A plurality of electrodes 114 for making electrical contact with an
elastic contact member 140 of the recording apparatus are formed on this surface 113 of
the projecting portion 112. In this embodiment, the clectrodes 114 are formed in two
staggered row, an upper row and a lower row, such that 2 plurality of the electrodes 174
are horizontally arranged in each row along a line.

[600170] The flat side surfaces 112a, 112b of the first projecting portion 112 and the
receiving structure of the printing apparatus can be dimensioned so that there is a clearance
space between these structures, since this may help facilitate mounting of the ink cartridge
101 in the carriage of the recording apparatua. This clearance can be made of any suitable
size, as long a8 it is not o great that the ink cartndge 181 can shift in position to an extent
such that electrical contact between the electrodes on the ink cartridge and the contacts on
the printing apparatus is Jost (that is, too large a clearance will Jead to misalignment).
[000171] Optionally, as shown in FIGS. 14C-D, the flat side surfaces 112a, 112b of
projecting portion 112 czn be provided with surface structure shaped in a manner which

further facilitates accurate and secure mounting of the ink cartridge 101, By way of
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non-limiting example, sides 112a and | 12b can have, respectively, suitably-shaped
projections 112a’, 112’ formed thereon. As shown in FIGS. 14C.D, each of these
projections 112a', 112b', could be hemispherical in shape. Any other suitable shape, such as
oval or rectangular, also could be used. By way of further alternative, sides 1123, [12b can
have raised ribs or ridges 112a", 112b” extending alone their length; as depicted in FIG.
14E-F, those ribs or ridges can be triangular in shape. Any other suitable cross-sectjonal
shape, such as hemispherical, oval or rectangular, also could be used. And, further, as
shown in FIGS. 14G-H, the projecting portion 112 could be formed with recesses or
grooves 112a", 112b™ formed on the sides 112a, 112b. As above, any suitable recess shape,
such as hemispherical, oval or rectangular, could be employed.

[000172] The carriage of the printer apparatus {not shown) may be constructed to
accommadate the projections, ridges or grooves formed on the projecting portion 112 of
the ink cartridge 101, as discussed above, For example, the projections 112a°, 112b' and
ridges 112a", 112b" can be received in suitably-dimensioned slots (not shown), and the
grooves 112a", 112b"™ can engage with suitably dimensioned projections or ribs (not
shown). Alternatively, a distance between the side surfaces 112a and 112b of the lower
projecting portion 112 may be set slightly smaller than D2 so that a distance between apices
of the projections 112&" and 112b' (the ridges 112a" and 112b") js set equal 10 D2,  Figs.
14D and 14F show the latter case in which a distance between apices of the projections
1124 and 112V’ (the ridges 112a* and 112b") is set equal to D2,

{000173] Again, it will be appreciated that some clearance space may be provided
between the printing apparatus structure and the side portions 112a, 112b, projections
1124, 112b, ridges 112a", 112b", or grooves 112a", }12b™ of the ink cartridge 101, as
long 25 this clearance aliows for proper electrical contact between the electrodes on the ink

cartridge and the contacts on the printing apparatus (too large a clearance will lead to
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misalignment).

[000174] Since the wall surface 108 is narrow in the widthwise (thickness) direction,
the electrodes 114, each having a vertically elongated shape to ensure a required area, are
disposed vertically and laterally in plural columns and rows, whereby the electrodes 114 can
be disposed concentrically at a region that is in the vicinity of the surfaces 112a and 112b
serving as a right-and-left-direction positioning portion of the ink cartridge 10] and that is
precisely controlled in position with high accuracy. This arrangement enhances the reliable

contact between the electrodes 114 and the elastic contact members 140,

[000175] Much like the circuit board 15 and the electrodes 14 formed thereon as
discussed with reference to Fig. 3A, electrodes 114 are formed on the front surface of a
tircuit board 115 and are disposed by fidng the circuit board 115 to the surface 113 of the
projecting portion 112. In addition, as shown in Fig, 3B, a memory unit 18 suchasa
readable-writable semiconductor memory element, such as an EEPROM, storing
information about the ink contained in the ink container, is mounted on the rear surface of
the circuit board 115, and is electrically connected to at least some of the electrodes 114,
[000176] The projecting portion 111 is arranged to receive an applied Jownward
positioning exerted on the ink cartridge 101 at a location that is not largely offset from
(that is substantially located on) an imaginary surface extending upward from the surface of
the circuit board 115 on which the plurality of electrodes 114 are disposed. This
arrangement eliminates the positioning error of the electrodes 114, which could otherwise
because caused by torsion of the ink cartridge during mounting of the ink cartridge, and
realizes the precise contact between the electrodes 114 and the elastic contact members
140,

[000177] Figs. 15 to 17 show the carriage structure of an embodiment of a recording
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apparatus suitable for receiving the aforesaid ink cartridge. Fig. 15 shows the external
appearance of the carriage, and Figs. 16 and 17 show a state in which the ink cartridges are
properly mounted, A carriage 130 is configured by a cartridge holder main portion 131 and
a mounting lever 132, The cartridge holder main portion 131 is formed in substantially 2
box shape such that a plurality of ink cartridges can be inserted therein from above. The
mounting lever 132 is formed substantially as a frame structure having an opening at its
upper pc;tien. The mounting lever 132 is pivotably supported by a shaft 133 (separate
hinges alsc could be used) on the halder main body portion 131 such that one end side of
the holder main body portion 131, i.e a gide facing the projecting portions 111 of the
cartridges 101, is located at a lower portion.

(000178} The cartridge holder main body 131 is partitioned by ribs 134 so as to
accommodate a plurality of ink cartridges. A wall surface opposite the lever 109 of the ink
cartridge 101 is formed with grooves 135 for receiving and engaging the projections 120
located on both sides of the lever 109, and an engaging portion 136 (a recessed portion in
this embodiment) for receiving and engaging the claw portion 119.

[000179] The groove 135 is formed with an inclined surface 135a, the upper portion
of which widens toward the cartridge side. During ink carfridge loading, the inclined
surface 135a cooperates with the ink cartridge as follows. At the initial stage of loading the
ink cartridge, the projections 120 at cagh side assuredly contact this inclined surface 135a
by virtue of the inclined surface’s wide moutls, regardless how far open the lever 109 is.
Also, once the ink cartridge has been mounted, the inclined surface 1352 forcés the lever
109 to pivot open toward the wall surface side of the carriage i.e. toward the outside of the
ink cartridge 101. Particularly when the projections 120 are formed on both sides, the lever
109 can be securely guided to a preferred position, even when the fever 109 is twisted.

[000180) Also, a second groove 137 is farmed beiow the graove 135, This groove



35

137 receives and engages the guide projecting portion 110 of the ink cartridge just before
the end of loading, and prevents the ink cartridge from shifting in the width direction as
mounting concludes. In addition, in this embodiment, the guide projecting portion 110 and
the groove 137 are provided on the ink cartridge and on the ink cartridge storage portion,
respectively, in order to increase the volume of the ink cartridge as much as possible. It will
be appreciated that the same benefits in guiding the ink cartridge can be obtained if the
groove 137 is formed in the ink cartridge and the projecting portion 110 is formed on the
ink cartridge storage portion,

[000181] The other wall surface of the cartridge holder is formed, at each cartridge
storage region, with elastic contacts 140 that electrically contact electrodes 114 formed on
the circuit board 115 fixed to the projecting portion 112 when the mounting lever 132 is
closed to a predetermined position.

[000182] In this embodiment, when the ink cartridge 101 is aligned in position with 2
predetermined region of the carriage 130, as shown in Fig, 18, the ink cartridge 101 is
stopped at a predetermined position at which the ink supply port 104 of the ink cartridge
101 abuts the ink supply needle 138 of the carrnage 130. When the ink cartridge 101 is
moved further downward in this orientation, as shown in Fig. 19, the projections 120 on
each side of the lever 109 of the ink cartridge 101 contact the inclined surface 135a forming
the widening portion. Also, the guide projecting portion 110 enters the groove 137, Also,
the ink supply needle 138, serving as an ink supply member communicating with the
recording head 139, enters the ink supply port 104 to raise the valve body 6 against the
action of the spring 5.

[000183] When the ink cartridge 101 is thus pushed into a predetermined position
(Fig. 19), the lever 109 is rotated about a region which serves as a pivot poiat or a fulerum

to a predetermined outward position by the action of the inclined surface 1352 of the
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carriage 130, and the claw 119 is moved against the engaging portion 136 under a strong
applied elastic force. In this state, since the other side of the ink cartridge 101, i.e. a side
where the wall 108 exists, is free to same extent, the ink cartridge 101 pressed by the

spring $ may rotate slightly by 4@ about the filcrum, i.e. a contact point of the claw 119

with the engagement portion 138,

1000184} In this state, when the mounting lever 132 is rotated and closed, as shown in
Fig. 20, the pivotably supported side of the mounting lever 132 moves downwardly to 2
predetermined position and then depresses the projecting portion 111 so that the electrodes
114 and the elastic contacts 140 establish a proper electrically conductive relation as shown
in Fig. 17. At the same time, in this condition, both sides (both side surfaces) of the lower
projecting portion 112 are restricted by ribs 134 disposed on the carriage as shown in Fig.
16 (and, if the side surfaces have projections, ribs or grooves, by the associated structure of
the carriage of the recording apparatus), and movement in the orthogonal direction, i.e. the
vertical direction in this embodiment, is restricted by the mounting lever 132 via the
projecting portion 111. Consequently, precise and reliable contact can be maintained
between the plurality of electrodes 114 and the plurality of elastic contacts 140, In
addition, in a case in which the side surfaces of the lower projecting portion 112 have
projections, if 3 distance between apices of the projections 112a’ and 112% is set equal to
D2 (that is, a distance between the side surfaces of the Jower projecting portion 112 is set
slightly smaller than D2) as shown [n Fig. 14D, flat surfaces of the ribs 134 as shown in Fig,
16 can cooperate with and restrict the projections 1122'and 112" That is, the flat
surfaces of the ribs 134 as shown in Fig, 16 without having suitably-dimensioned slots can
seTve as the associated structure of the carriage of the recording apparatus in this

modification.  Similarly, in a case in which the side surfaces of the lower projecting
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portion 112 have ribs, if a distance between apices of the ribs 112a” and 112b” is set equal
to D2 (that is, o distance between the side surfaces of the lower projecting portion 112 is
set slightly smaller than D2} as shown in Fig. 14F, the flat surfaces of the ribs 134 as shown
in Fig. 16 can cooperate with and restrict the ribs 112a" and 112b".  That is, the flat
surfaces of the ribs 134 as shown in Fig. 16 without having suitably-dimensioned slots can
serve as the associated structure of the carriage of the recording apparatus in this
modification. In a case in which the side surfaces of the lower projecting portion 112
have graoves, the flat surfaces of the ribs 134 as shown in Fig, 16 can cooperate with and
restrict parts 112aa and 112bb of the side surfaces 112a and 112b, the parts 11222 and
112bb being adjacent to the grooves 112a" and 112b" and having a distance D2
therebeween as shown in Fig. 14H. That is, the flat surfaces of the ribs 134 as shown in
Fig. 16 without having suitably-dimensioned projections or ribs can serve as the associated
structure of the carriage of the recording apparatus in this inodification.

[000185) On the other hand, when the ink cartridge 101 is to-be removed from the
carriage 130, the mounting lever 132 is released from the main body portion 131 as shown
in Fig. 19. This action puts the other side of the ink cartridge 101, i.¢. the side where the
wall 108 exists, into a slightly free state in the vertical direction since the projecting portion

111 on the wall 108 is released from the depression of the mounting lever 132.

1000136] In this state, the ink cartridge 101 is held, for example, with the operator's
forefinger on the lever 109 and thumb on the pinching recessed portion 102c, and the lever
109 is squeezed and deformed so as to be moved toward the cartridge side {other fingers
also could be used to grasp the ink cartridge 101). As the lever 109 is elastically deformed,
the claw 119 is disengaged from the engaging portion 136 of the holder main body portion

131, The ink cartridge, having lost the support formerly provided by the engaging portion
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136, moves slightly upward by a distance AL in response to the biasing force exerted by

the spring 5 (not shown) in the ink supply port 104, and the claw 119 on the lever 109 is
displaced to a position outside the region of the engaging portion 136, At this stage, the ink
cartridge 101 can be lifted upwardly and removed from the carriage 130.

[000187] Therefore, during replacement of one cartridge, other cartridges are also
released from the depression of the mounting lever 132. That is, each one of the ink
cartridges is rotated by a slight angle 48 by being pressed by the spring 5 in each one of
the ink supply ports 104, and the ink cartridges are again pressed and moved in the reverse
direction by the mounting lever 132 when the mounting is complete. Consequently, the
phurality of electrodes 114 are moved against respective contacts 140 to prevent a contact
error that otherwise could be caused by dust and rust.

[000188] In a case where the ink cartridge is not properly mounted, i.. ina statein
which the projection 119 of the lever 109 does not engage with the engagement portion
136, if the user attempts to closs the mounting lever 132, the mounting lever 132 collides
with the cartridge 101 as shown in Fig. 20, so that the mounting lever 132 can not be
moved to a position at which the lever 132 can be retained. That is, in a case where the
projection 119 of the lever 109 is engaged with the engagement portion 136, the mounting
lever 132 can be brought inte engagement with the carriage by rotation of stight angle 6,

but in a case where the lever 109 is disengaged, the ink cartridge is lifted by 4L and

therefore the mounting lever 132 attempting to rotate the ink cartridge in this state cauges a
large shifi in position of the ink cartridge with respect to the carriage, resulting i!.f'f abutment
of the ink cartridge wall surfaces 107 and 108 striking against the carriage. For this reason,

the mounting lever 132 cap not be moved with a normal depressing force, Consequently,

the user notices the fact that the ink cartridge i not mounted in the proper position, and so
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remounts the ink cartridge by shifting it to a position where a ciick 15 neara or tet,

[000185] In the aforementioned embodiment, the projecting portion 111, L.e. the lever
receptacle portion to be pressed by the mounting lever 132 for holding the ink cartridge, 1s
constructed as 3 separate member from the projecting portion | 12 serving as the electrode
forming portion, in order to save material and reduce the weight, However, as shown in Fig.
21A, the projecting portion 112 serving as the electrode forming portion can be

constructed so that its upper surface 111" is located &t a position where the upper surface

111" receives the pressure of the mounting lever 132, in order to provide the same effect,

[000190] According to this embodiment, the projecting portion 112 can extend to the
upper portion as shown in Fig. 21B so as to increase the size of the surface 113 where the
electrodes 114, etc. are formed, and arrange the electrodes 114 with greater space. This
can ehminate short-circuits that might be caused by the presence of ink or the fike, and can

provide a reliable contact with the elastic contact members 140 of the recording apparatus.

{000191] Features of the aforementioned ink cartridges according to the first and
second embodiments will be discussed in more detail.

[000192] With continued reference to Figs. 14A-B, the ink cartridge 1, 101 is
constructed such that the side surface 8, 108, which is to be substantially paralilel to the
arraying direction when the ink cartridge 1, 161 is mounted on the cartridge holder, is
elongated vertically in the cartridge mounting direction. The color ink cartridge according
to each of the first and second embodiments is dimensioned so that the height H1 is about
five times as large as the cariridge width (thickness) D1. By this structure, the width of the
cartridge holder for mounting a plurality of ink cartridges can be made small in the

cartridge arraying direction as shown in Figs. 6 and 16. Again, other proportions also could



40

be used

[000193] Further, the circuit board 18, 115 is disposed on the vertically elongated side
surface 8, 108 at a location as close to the bottom surface 3, 103 as possible, and the
electrodes 14, 114 of the circuit board 15, 115 are disposed on the surface of the circuit
board 15, 115 at a location {(a lower portion side) close to the bottom surface 3, 103 inan
offset fashion. The electrodes 14, 114 are further arranged at this location to be close to
each other. In each of the first and sccond embodiments, the plural electrodes 14, 114 (the
second electrades 14, 114 in each of the first and second embodiments) are disposed
concentrically and in a staggered manner such that the lower row of the electrodes 14, 114
at the bottom surface is longer in length than the upper row of the clectrodes 14, 114, Since
the plural electrodes 14, 114 are disposed in a staggered manner, when the elastic contacts
41, 140 of the recording apparatus abut against the electrodes 14, 114, the elastic contacts
41, 140 to be contacted with the upper side electrodes 142 {the electrodes 41, 140 of the
upper row being referred to as the electrodes 142) pass through clearances or gaps between
the Jower side electrodes 141 (the electrodes 41, 140 of the lower row being referred 10 as
the electrodes 141) as shown by loci R in Fig, 3C. That is, even when the elastic contacts
41, 140 of the recording apparatus are moved along the circuit boerd 15, 115 while
contacting the circuit board 15, 115 until the proper electric connection is established, the
elastic contacts 41, 140 for contact with the electrodes 142 can be prevented from
contacting the electrodes 141 during the movement of the elastic contacts 41, 140.
Accordingly, it is possible to efiminate the damage of the data stored in the memory device
18, which may be otherwise caused by an improper contact of the elastic contact 41, 140
with the electrode 41, 140. Further, each of the electrodes 14, 114 is designed to have an
elongated shape longer in the cartridge insertion direction in order to prevent short circuit

between the adjacent clectrodes 14, 114 and to establish reliable electric communication.



41

[000194] In each of the first and second embodiments, a Jarge number of electrodes
14, 114 are efficiently disposed to be close to each other on the side surface 8, 108 having
the narrow cartridge width (thickness) D1, and the circuit board 135, 115 is to be positioned
at the deepest location side of the cartndge holder where shifting of the ink cartridge in the
cartridge insertion direction is reduced. Accordingly; the electrodes 14, 114 can be
precisaly positioned. In this arrangement, since the bottom surface of the cartridge is
located at the deepest location side and the ink supply port 4, 104 is disposed on the
bottom surface, it is preferable to dispose the electrodes 14, 114 on one of the side surfaces
in order to prevent ink from adhering thereto from the ink supply port 4, 104, More
preferably, the electrodes 14, 114 are disposed on the side surface 8, 108 away from the ink
supply port 4, 104, not on the side surface 7, 107 cioser to the ink supply port 4, 104 in
view of eliminating the ink adhering problem.

[000195] The side walls 12b, 12¢, 112a, 112b of the projecting portion 12, 112 are
respectively located as close to the cartridge widthwise left and right ends of the circuit
board 15, 115 a8 possible, and preferably are located close to the ends of the electrode row.
By this arrangement, the electrodes 14, 114 can be precisely positioned against the elastic
contacts 41, 140 of the cartridge holder 30, 130.

[000196] In the second embodiment, the projecting portion 11) serving as the lever
receptacle portion is disposed at least above the projecting portion 112 (at the rear side of
the projecting portion 112 in the cartridge insertion direction) on which the electrodes 114
are disposed, so as to precisely pasition the electrodes 114 without spplying a rotational
force to the electrodes 114. The projecting portion 111 is preferably located within the
width of the electrode row, and more preferably located on the center of the electrode row
and symmetrically with respect to the center of the electrode row.

[000197; The projecting portion 111 serving as the lever receptacle portion is
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dimensioned such that the projecting height h! from the side surface of the cartridge is
smaller than the projecting height h2 of the projecting portion 112, as can be seen in Fig.
14B. This arrangement makes it possible to design a portion of the cartridge holder in the
vicinity of the projecting portion to be closer to the cartridge, to thereby prevent size
increase of the cartridge holder. Further, the rigidity of the projecting portion 111 can be
increased to insure that the projecting portion 111 is not unduly deformed when the ink
cariridge is positioned by the lever of the cartridge holder. Moreover, the projecting
portion 111 is formed integral with the case main body, thereby increasing its rigidity and
enabling the formation of the projecting portion 111 with high positionat accuracy, This
arrangement also contnbutes to the secure connection between the electrodes and the
elastic contacts.

1600158} At least the surface of the projecting portion 111 to be contacted with the
iever is formed to extend in the direction perpendicular to the surfice on which the
electrodes 114 are formed. By this arrangement, the cartridge pressing direction of the
lever can be set parallel to the surface on which the electrodes 114 are formed, so that the
secure connection between the electrades 114 and the elastic contacts 140 can be realized,
In the cartridge according to the second embodiment, the surface of the projecting portion
111 to be contacted with the lever is set substantially paralie to the bottom surface or
substantially perpendicular to the surface on which the projecting portion 111 is formed,
and the surface on which the electrodes 114 are formed is set substantially perpendicular to
the bottom surface or substantially paralle} to the side surface on which the projecting
portion 111 is formed.

[000199) In each of the first and second embodiments, the width D2 of the projecting

portion 12, 112 is smaller than the width D1 of the cartridge main body, and a space bqi
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(see Figs. 6B and 14B) between the projecting portion 12, 112 and the sice surface of the
cartridge is used as a region for inserting therein a rib 34, 134, formed in the cartridge
holder 30, 130, for positioning the electrodes 14, 114 of the cartridge as shown in Figs. 6A
and 16. This makes it possible to form a member for precisely positioning the electrodes 14,
114 to the cartridge holder 30, 130 without unnecessarily increasing a distance L between
the adjacent ink cartridges, as shown in Fig. 6B.

{000200] Preferably, the projecting portion 112 is offset to one side in the widthwise
direction of the cartridge 1, 101. This makes is possible to set one side surface 12¢, 112 of
the projecting portion 12, 112 substantially flush with the side wal] of the cartridge main
body, and therefare the side wall facing the adjacent ink cartridge can be also used to
position the ink cartridge, Further, by this arrangement, in case of the ink cartridge
constructed by the container main body 2a, 102a and the lid 2b, 102b joined together
according to the first and second embodiments of the present invention, a fixing portion for
fixing the projecting portion 12, 112 ¢an be formed on the container main body 2a, 102a,
and therefore the projecting portion 12, 112 can be jointed to or fixed to the container main
body 2a, 102a with high precision.

[000201] In the second embodiment, preferably, the location of the projecting portion
111 is substantially the same level in the cartridge insertion direction as the location of the
claw portion 119 of the lever 109 formed on the side wall opposite from the side wall on
which the projecting portion 111 is formed. By this arrangement, the ink cartridge is not
subjected to unnecessary force in the rotational direction or the like, especiaily the ink

supply port 104, and so this aveids damaging the ink supply needle of the cartridge holder,

[000202) Figs. 22A, 22B, 23A and 23B show 2 third embodiment of a color ink

cartridge according to the present invention, which adopts generally the same structure as
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that of the ink cartridge discussed in the second embodiment with reference to Fig. 14. A
feature of the third embodiment is an identification piece 60 provided to prevent erroneous
mounting of the ink cartndge.

[000203} The erroneous mounting preventive identification piece 60 prevents
erroneous insertion in cooperation with a groove formed in an ink cartridge insertion
opening side of the carriage. Were a user to attempt to mount the incorrect ink cartridge,
the identification piece(s) 60 could not enter the groove(s), and thereby would prevent the
ink supply port of the ink cartridge from moving to 2 position engaging the ink supply
needle. Also, the electrodes 114 could not establish contact with the elastic contact
members 140.

[000204] These identification pieces 60 preferably extend beyond the surface 113 en
which the electrical contacts are disposed. This way, if the ink cartridge 101 is placed
against another surface, the identification pieces 60 prevent that other surface from striking
the electrical contacts, and so by projecting beyond the plane of the clectrical contacts the
identification pieces help to prevent objects from striking and damaging the electrical
contacts.

[000205] Another benefit to having one or more identification pieces 60 is that they
can be arranged 1o lie in planes approximately parallel to the sides of the projection 112 of
the ink cartridge 101 (these are the sides parallel to the large sides of the ink container),
and so they alse can help to secure the ink cartridge 101 in a desired position and prevent
sideways shifting thereof. This effect is remarkable when plural identification pieces 60 are
provided,

[000206] Figs. 24A-B and 25A-C show another embodiment of the ink cartridge of
the invention. Similarly to the black ink cartridge 1' discussed with reference to the first

embodiment, the container body 102a' of this black ink cartridge 101" differs in depth
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{thickness) d3 and thereby capacity from that of the aforesaid ink cartridge 101, but the
other structures such as the lid body 102b of the ink cartridge 101" have the same
configuration as those of the aforesaid ink cartridge 101, Taking this difference in ink
cartridge width into account, the projecting portion 112 is formed at a paosition offset in the

direction of width to one side of a container body 1022° by 4 d2, The widthwise center of

the electrode group 114 is suitably disposed so as to be positioned on a line C' that is
parallel to a central axis C of an ink supply port 104” as in the aforesaid ink cartridge 101,
[000207] Since the shape of the container body used in the black ink cartridge 100’
differs from the shape of the container body used in the color ink cartridge 101, it is not
essential to use the identification piece 80 for preventing erronecus insertion of the black
ink cartridge 101" and so this structure can be omitted. However, it is preferable to retain
the identification piece(s) 60 on the black ink cartridge 101" because the identification
piece(s) serves as a guide member operating in a manner similar to the projecting portion
110, and so does not just have an identification function.

[000208] Further, in order to realize hiéh quality printing, it is possible to use two
kinds of black inks, dark black ink and light black ink. In this case, the identification
piece(s) 60 can be used as a member that identifies whether the ink in the cartridge is dark
or light black ink.

f000209] In this embodiment, the erroneous mounting preventive identification
piece(s) 60 and the projecting portion 112 having the surface 113 onto which the
aforementioned circuit board 115 is fixed are formed as an integral block 61. The block 61
preferably is a separate member discrete from the ink cartridge (101) components, Le. the
container main body 102a, the lid member 103, the ink supply port 104, the lever 109 and

the projecting portion 111. The block 61 is mounted onto the ink cartridge below the
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projecting portion 111 that is pressed by the cartridge holding mounting lever 132,
{000210] Since the projecting portion 112 for fixing the circuit board 115 and the
identification piece 60 are formed as a block 61 which is a discrete member from the ink
cartridge in this fashion, an ink cartridge corresponding to an ink color can be constructed
by simply mounting, onto the container main body 1022, 2 suitable block 61 selected from
an existing collection of different blocks 81 prepared to correspond to the different ink
colors even when the ink cartridge components, such as the container main body 102a, the
lid member 103, the ink supply port 104, the {ever 109 and the projecting portion 111, are
formed with standardized shapes by injection moiding using the same molding dies,
[000211] The projecting portion 112 on which the circuit board 115 is fixed is formed
on the blotk 61 which is the discrete member. Therefore, the block 61, which is easily held
in comparison to the container main body constructing the ink cartridge, can be et onan
automated assembly device, and the circuit board 115 can be attached to the block 61 inan
automated fashion,

{o00212] Further, 1t 18 possible to check ink color information and 50 on to be written
into the memory element of the circuit board, while confirming the erronecus insertion
preventive identification picce, thereby eliminating non-conformity between the
identification piece and the data of the memory element.

[000213] Figs. 26A-D show an embodiment of the block 61 for the aforementioned
color ink cartridge. One end of the block 61 is formed with the identification pieces 60 at
predetermined positions, i.e. positions corresponding to grooves formed in the éafriagc 1o
designate a particular ink color. The other end of the block 61 is formed with a projecting

portion 62 defining the surface onto which the circuit board 15 is to be fixed,

[000214] A rear surface 63 of the block 61 is formed with a positioning protrusion
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63a which is to be inserted into a corresponding positioning recess formed at a
predetermined position in the contamer main body 102a. Recessed portions 64 are formed
in a front surface of the block 61, which are respectively provided with engagement holes
f4a through which protrssions 102e (shown in Figs. 29A and 29B) of the container main
body 1022 can pass.

[000215) With this arrangement, the block 61 is fixed in place by mserting the
positioniing protrusion 63z into the positioning recess 102d (Figs. 29A and 29B) formed in
the container main body 102a and by thermally bonding the protrusions 102e of the
container main body 102 protruding through the through-holes 644, In addition, the sane
effect can be obtained even if the joining of the block is carried out using an adhesive, or by
press-fitting of the protruded and recessed portions.

[600216] To designate the color of ink in a cartridge, the number of the identification
pieces 60 muy be changed color-by-color. Alternatively, as shown in Figs. 27A-D, a
distance between the two identification pieces 60 may be changed color-by-color, so that
each color ink has 2 particular arrangement of the identification pieces, even through the
number of the identification pieces 60 is the same.

[000217] As shown in Figs. 28A-D, the block 61 for the black ink cartridge differs in
the number of the identification pieces 60 formed on the one end thereof, and because the
identification piece 60 has a greater width w than the identification piece 60 shown in Figs.
27A-D. Qther structures are constructed similarly to those of the color ink cartridge, that is,
the projecting portion 62 forming the surface 113 onto which the circuit board 115 is fixed,
the protrusion 632 formed on the rear surface 63 and the through-holes 64a into which the

protrusions [02e of the container main body 102a are fitted,

foo0218] The number of ink cartridges that can be identified ¢an be increased by
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changing the width of the identification piece 60 per se, changing the number of the
identification pieces disposed thereon, and changing the distance between mutually adjacent
identification pieces 60 to correspond fo the different kinds of inks. .

{000219] In the aforementioned embodiment, the biock is constructed while taking
into account the fixing of the circuit board thereon. In case of an ink cartridge that does not
requirs the circuit board, the block can be constructed to only have the identification
piece(s). [t is clear that this construction also provides the same benefits.

[000220)] Although the present invention has been described and illustrated in detal, it
is cleatly understood that the same is by way of illustration and example only and is not to
be taken by way of limitation, the spirit and scope of the present invention being defined

only by the terms of the accompanying claims.
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Claims

1. An ink cartridge for mounting on a recording apparatus having a pressing
member and a receiving part, said ink cartridge comprising:

an ink comtainer having an upper wall, a bottom wall, a first side wall intersecting
the bottom wall and 2 second side wall intersecting the bottom wall and facing the first
side wall; - -

an ink supply port disposed on the bottom wall at an offset position closer to the
first side wall than to the second side wall:

a first projecting portion disposed on the second side wail and tocated closer to
the bottom wall than to the upper wall, the first projecting portion having at least two
side portions for being restricted in position when the ink cartridge is mounted on the
recording appararus;

a press port%t:;n disposed on the second side wall, the press portion having an
upper surface for being pressed by the pressing member of the recording apparatus;

a retaining member disposed on the first side wall and engagable with the
receiving part of the recording apparatus when the ink cartridge is mounted on the
recording apparatus; and

a plurality of electrodes disposed on the first projecting portion, and electrically

connected to a memnory unit disposed on the ink container,

2, The ink cartridge according to claim 1, wherein the press portion is formed by or

on an upper surface of the first projecting portion.

3. The ink cartridge according to claim 1, wherein the pressing mermber of the
recording apparatus has a position restricting elastic piece formed, and the upper surface
of the press portion includes an upper surface of the first projecting portion, and when
the tnk cartridge is mounted on the recording apparatus, said upper surface of the first
prajecting portion is pressed toward the bottom wall by the positon restricting elastic

picee,
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4. The ink cartridge according to claim 1, wherein the pressing member of the
recording apparatus has & cartridge mounting lever, wherein the press portion includes a
lever receptacle portion, and the lever receptacle portion 15 adapted to be pressed toward

the bottomn wall by the mounting lever,

5. The ink cartridge according to claim 4, wherein the lever receptacle portion
includes a second projecting partion disposed closer to the npper wall than the first

projecting portion.

6. The ink cartridge according to any one of the preceding claims, further

comprising 2 guide projecting portion extending in a loading direction of the container

and which is located below the retaining member.

7. The ink cartridge according to any one of the preceding claims, further
comprising a recessed portion formed in another wall adjacent to the wall that is formed

with the first projecting portion.

8. The ink cartridge according to any one of claims 1 to 6, further comprising a

recessed portion formed in the second side wall.

9. The ink cartridge according to claim 8, wherein the recessed portion is formed

between the upper wall and the first projecting portion.

10.  The ink cartridge according to any one of the preceding claims, further
comprising a valve body that is normally maintained in a closed valve state by a biasing
member, and an elastic sealing member that abuts the valve body and is for elasticaily
contacting an outer circumference of an ink supply member formed in the recording
apparagus, the valve body and the etastic sealing member being housed in the ink supply

port.
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11, The ink cartridge according to any one of the preceding claims, wherein the
retaining member includes a lever having an engagement portion engagable with the
receiving part of the recording apparatus, and the lever has at least one projection for
biasing an upper portion of the lever outward as the cartridge is mounted on the

recording apparatus.

12.  The ink cartridge according to claim 11, wherein the at least one projection of the
lever includes two side projections, said side projections being respectively provided on

side surfaces of the lever.

13, The ink cartridge according to any one of the preceding claims, wherein a width

of the first projecting o ) o ‘ner.

14, The ink cartridge according to any one of the preceding claims, wherein a region
serving as the upper surface of the press portion when the cartridge is rounted on the

recording apparatus includes a flat surface.

15, The ink cartridge according to any one of the preceding claims, wherein the
electrodes are arranged in at least two rows, and the rows are perpendicular to an axis of

the ink supply port.

16.  The ink cartridge according to any one of the preceding claims, wherein the
retaining member inciudes a lever having an engagement portion engageable with the
receiving part of the recording apparatus, and the lever comprises an elastic member for

urging the ink container in a direction from the first side wall (o the second side wall.

17.  The ink cartridge according to any one of the preceding claims, further
comprising an clastic sealing member, housed in the ink supply port, for engaging an ink
supply member of the recording apparatus when the ink carteidge is mounted on the

recording apparatus. '
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18.  The ink cartridge according to any one of the preceding claims, wherein the

second side wall hias at least one of a pinching recess and a protruded portion,

15.  The ink cartridge according to any one of the preceding claims, wherein the
second side wall is elongated in a direction between the upper wall and the bottom wall
so that a length of the second side wall in said direction is longer than a length of the

second side wall in a direction perpendicular to said direction.

20.  The (nk cartridge according to any one of the preceding claims, wherein the first
projecting portion has a circuit board with a surface substantially parallel to the second

side wall, and the electrodes are located on said surface.

21.  The ink cartridge according to any one of claims 1 to 19, wherein the electrodes
and the memory unii are disposed on a circuit board mounted on a surface of the first
projecting portion, the surface of the first projecting portion is paralle! to an insertion
direction of the ink cartridge into the recording apparatus, and the electrodes are formed

on an exposed surface side of the circuit board.

22, The ink cartridge according to any one of the preceding claims, wherein each of
the electrodes has an elongated shape in a direction between the bottom wall and the
upper wall so that a length of each of the electrodes in said direction is longer than a

length of each of the electrodes in 2 lateral direction perpendicular to said direction.

23, The ink cartridge according ic any one of the preceding claims, wherein the
electrodes and the memory unit are formed on a circuit board, and the electrodes are
disposed 0n the circult board at an offset position closer to the bottom wall than to the

upper wall.

AT LR ey 4
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24,  The ink cartridge according to claim 5, wherein the secand projecting portion is
located within a region defined by and between the outermost electrodes in a direction
that is perpendicular to an insertion direction of the ink cartridge into the recording

apparatus and that is on or substantially parallel to the second side wall.

25.  The ink cartridge according to claim § or claim 24, wherein a height of the
second projecting portion frqm the second side wall is smaller than a height of the first

projecting portion from the second side wall.

26.  The ink cartridge according to claim 5, 24 or 25, further comprisiag
an erroneous insertion prevention identification piece disposed between the first

projecting portion and the second projecting portion.

27.  The ink cartridge according to claim 26, wherein the erroneous insertion
prevention ideatification piece is constructed as a block, and the block is fixed to the ink

container by a fixing member.

28.  The ink cartridge according to claim 26, wherein the erroneous insertion
prevention identification piece and the first projecting portion are constructed as a unitary

block, and the unitary biock is fixed to the ink container by a fixing member.

29.  The ink cartridge according to claim 27 or 28, further comprising a positioning
system that is disposed on a back surface of the block and the second side wall of the ink

conrtainer.

30.  The ink cartridge according to any one of claims 5 and 24 to 29, wherein the
upper surface of the second projecting portion at least partially extends perpendicular to a

surfiuce on whiclt the electrodes are formed.
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31.  The ink cartridge according to any on¢ of the preceding claims, further
comprising at least one of a projection, a ridge and a groove formed on at least one of

the side portions of the first projecting portion.

32.  The ink cartridge according to any one of the preceding claims, further
comprising a first one of a projection, a ridge and a groove formed on a first said side
portion and a second one of a projection, a ridge and a groove formed on a second said

side portion of the first projecting portion.

33, The ink cartridge according to any one of the preceding claims, wherein the side
portions of the first projecting portion respectively define side surfaces parallel to an

insertion direction of the ink cartridge into the recording apparatus.

34, The ink cartridge according to any one of claims 3, 4 and 20 to 28, wherein the
lever receptacle portion is integral with the first projecting portion on which the

electrodes are disposed.

35 The ink cartridge according to any one of claims 26 to 29, wherein a distal end of
the erroneous insertion prevention identification piece is protruded outward beyond a

surface on which the elecirodes are formed.

36.  The wnk cartridge according to any one of claims 26 1o 29 and 33, wherein a

plurality of the erroneous insertion prevention identification pieces are disposed.

37.  The ink cartridge according to any one of the preceding claims, wherein the side
portions of the first projecting portion and the upper surface of the press portion have
specitic and predetermined positions when the caciridge 1s mounted on the recording

apparatus.
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38,  The ink cartridge according to any one of ciaims 1 to 25, 30 to 34 and 37,
comprising a block disposed on the second side wall, the block including:

a block body having a pair of parallel sides, a back surface intersecting the
parallel sides, and a flat face intersecting the parallei sides; and

at least one projection: having a tip and extending outward from the block body in
the direction from the back surface toward the flat face, the tip of the projection being

disposed further from the back surface than the face,

39.  The ink cartridge according to claim 38, the block comprising at least two said

projections.

40.  The ik cartridge according to claim 38 or 39, wherein the projections lic in

parallel planes.

41,  The ink cartridge according to any one of claims 38 to 4¢, wherein the

projections and the parallel sides all lie in parallel planes.

42.  The ink cartridge according to any one of claims 38 to 41, wherein the electrodes

are disposed on the flat face.

43.  The ink cartridge according to any one of claims I to 10, 13 to 15 and 17 o0 42,

wherein the retaining member is a lever,

44.  The ink cartridge according to any one of claims 1 to 10, 13 to 15 and 17 to 43,

wherein the press portion is a lever-press portion.

45, The ink cartridge according to any one of claims 1 to 10, 13 to 15 and 17 to 43,
wherein the pressing member of the recording apparatus is a position restricting elastic

prece which presses the press portion toward the bottom wall of the ink container.
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46.  The ink cartridge according 1o any one of claims 1 to 10, 13 to 15 and 17 to 43,
wherein the pressing member of the recording apparatus is a cartridge mounting lever

which presses the press portion toward the bottom wall of the ink container.

47.  The ink cartridge according to any cne of claims 1 to 5, wherein the first
projecting portion is disposed on the second side wall at a position offset to one side of

the ink container in the widthwise direction,

48. A recording apparatus, for receiving an ink cartridge including: an ink supply
pert formed at a position, offset to one side, of a bottom wall defining in part an ink
container; a projecting portion, formed on a lower portion of a second side wali out of
w0 opposing side walls adjacent to the bottom wall, the projecting portion having an
upper surface and side portions that have specific and predetermined positions when the
cartridge is mounted on the recording appararus, wherein the second side wall is located
further from the ink supply port than the first side wall; a retaining member comprising
an elastically deformable lever formed on the first side wail, the lever extending
upwardly from the first side wall to be spaced apart from the first side wall, and having
an engaging portion located at an intermediate positicn, said engaging portion for
engaging a corresponding part of the recording apparatus when the ink cartridge is
mounted on the recording apparatus; and a piurality of electrodes formed on the
projecting portion and electrically connected to a memory unit disposed on the ink
container, the recording apparatus comprising:

a flow path forming member communicating with a recording head, and formed
at a position which is adapted to oppose the ink supply port of the ink cartridge when
received by the recording apparatus,

a width direction regulating projecting portion for abutting the side portions of the
projecting portion, and

a position regulating elastic piece for abutting the upper surface of the projecting

POMDIL.
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49, The recording apparatus according to claim 48, wherein the position regulating
elastic piece is arranged to be pressed and elastically deformed by a lower portion of the
ink cartridge's projecting portion as the ink cartridge is mounted on the recording
apparatus, and the elastic piece is arranged to return to its original position and to abut
the upper surface of the projecting portion thereafter, when mounting of the ink cartridge
is completed.

$0.  The recording apparatus according to claim 48 or claim 49, further comprising 2
projecting portion formed at a position of the width direction regulating projecting

portion corresponding to a rotation assisting recessed portion formed in the ink cartridge.

51.  The recording apparatus according to any one of claims 48 to 50, further
comprising a plurality of contacts for electrical communication with respective said

electrodes when said ink cartridge is mounted on said recording apparatus,

52.  The recording apparatus according to any one of claims 48 to 51, wherein the ink
container includes a container body and a lid body, the lever has one end fixed to the
container body and a projection disposed on a side surface of the lever, and the recording
apparatus further comprises a guide groove for engaging the projection of the lever to

guide an upper portion of the lever outward as the ink cartridge is mounted.

53, The recording apparatus according to any one of claims 48 to 52, wherein the

recording apparatus satisfies the equation:
L 2 Hhanb+ AL

where L is a distance from a portion of the position regulating elastic piece that
wbuts the upper surface of the projecting portion (o a center of the ink supply port,
wherein the portion of the position regulating elastic piece that abuts upper surface of the

projecting portion serves as a rofuion center whea the ink cartridge s cemoved trom the
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recording apparatus, 8 is a rotation angle required when the ink cartridge is removed
from the recording apparatus, H is an entering length of the flow path forming member
and AL is a positional displacement allowable range of an elastic sealing member housed

in the ink supply port.

54. A recording apparatus, for receiving an ink cartridge including: an ink container
having a bottom wall surface, first side wall surface and second side wall surface, the
first and second side wall surfaces being adjacent to the bottom wall surface rand
opposing each other; an ink supply port disposed on the bottom wall surface closer to the
first side wall surface than the second side wall surface; a retaining member disposed on
the first side wall surface, the retaining member having an engagement portion for
elastically engaging a part of a recording apparatus as the ink cartridge is mounted
thereon; a lever-press portion which is disposed on the second side wall surface and is
for being pressed by a cartridge mounting lever of the recording apparatus as the ink
cartridge is mounted thereon; a projecting portion disposed on the second side wall
surface closer than the lever-press portion to the ink supply port; and a plurality of
electrodes which are disposed on the projecting portion, and which are electrically
connected to a memory unit disposed on the ink container, the recording apparatus
comprising:

a flow path forming member communicating with a recording head, and formed
at a position which is adapted to oppose the ink supply port of the ink cartridge when the
ink cartridge is mounted on the recording apparatus;

wherein the cartridge mounting lever has a rotation fulcrum on a side of the lever-
press portion, and

when the engagement portion of the retaining member engages with the part of
the recording apparatus, the mouating lever is able to rotate about the rotation fulcrum,
1o press the lever-press portion to a lever-press portion's predetermined position and be

retained in a2 mounting lever's predetermined position.
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55.  The recording apparatus according to claim 54, wherein when the ink cartridge is
not mounted properly, the mounting lever is inhibited from moving to the mounting

lever’'s predetermined position.

56. A recording apparatus according to claim 54 or claim 55, wherein the projecting
portion has side surfaces and the recording apparatus has corresponding surfaces for
preventing substantial movemept of the ink cartridge relative to the recording apparatus,

and wherein the cartridge is mounted in a direction between the corresponding surfaces.

37. Anink cartridge for mounting on a recording apparatus having a first receiving
portion and a second receiving portion, said ink cartridge comprising:

an ink container having first to fourth side wails, an upper wall, and a bottom
wail; :
an ink supply port located on the bottom wall, the ink supply port being located
closer to the first side wall than the second side wall;

an outwardly-extending first positioning member comprising a first projecting
portion having a face and side surfaces, said first positioning member being located on
the second side wall and proximate to the bottom wall;

an outwardly-extending second positioning member shaped to cooperate with the
first receiving portion of the recording apparatus, and which is located on the first side
wall with at feast a portion proximate to the bottom wall;

a third positioning member comprising a retaining member mounted on the first
side wall at a position between a first poini where the first side wall meets the upper wall
and a second point where the first side wall meets the bottom wall, the retaining member
having 2 projection shaped to cooperate with the second receiving portion of the
recording apparatus; and

a plurality of electrodes located on the face of the {irst positioning member and

Iying in a plune substantially paratlel o an axial direction of the ink supply port.
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58.  Anink cartridge according to claim 57, wherein the first positioning member has
a circuit board and the face of the first positioning member is a surface of the circuit
board,

59.  Anink cartridge according to claim 57 or claim 58, wherein said first positioning
member has a width that is not greater than a distance between the third and the fourth

side walls of the ink container._

60.  An ink cartridge according to any one of claims 57 to 59, wherein the elongated
member further comprises a guide projection, the guide projection extending outward in
a generally widthwise direction, a width of the elongated member, including the guide

projection, not being greater than a distance between the third and the fourth side walls
of the ink container

61.  An ink cartridge according to any one of claims 57 to 60, wherein the ink
container has an elongated and flaring notch formed at an edge where one of the third

and the fourth side walls meets the second side wall.

62.  Anink cartridge according to claim 61, wherein the notch flares away from the

hottorn wall toward the upper wali.

63.  Anink cartridge according to any one of claims 57 to 62, further comprising an
elastic sealing materiai, housed in the ink supply port, for engaging a flow path forming
member of the recording apparatus when the ink cartridge is mounted on the recording

apparatus.

64, The ink cartridge according to any onc of claims 57 to 63, wherein the first
positioning member s a projection portion disposed on the second side wall at a position

oflset o ene side of the 1k comainer in the widthwise direction.
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65.  The ink cartridge according to any one of claims 57 to 64, {urther comprising an
identification piece to prevent, in co-operation with a groove formed in an ink cartridge
insertion opening side of a carriage of the recording a2pparatus, erroneous mounting of

the ink cartridge.

66.  The ink cartridge according to any one of claims 57 to 65, wherein the retaining

member is pivotally mounted op the front wall.

67.  The ink cartridge according 1o any one of claims 57 to 68, wherein the retaining

member is an elongated member.

68.  The ink cartridge according to any one of claims 57 o 67, wherein the side

surfaces are substantially paralle] to the axial direction of the ink supply port.

69.  The ink cartridge according to any one of claims 57 to 68, wherein the first
positioning member has a top surface, the face and the top surface lying in intersecting

planes.

70.  The ink cartridge according to any one of claims 57 to 69, wherein the first
positioning member has at least one of a projection, a ridge and a groove formed on at

ieast one of the side surfaces,

71.  Anink jet recording apparatus which receives an ink cartridge according to any
one of claims 57 0 70, the ink jet recording apparatus comprising;

a carriage having

the second receiving portion shaped to cooperate with the projection of the
elongated member,

a receptacle for accommodating the first positioning member, the receptacle

aving a downwardly projecting cantilever havisg a free end and dimensioned and
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disposed so that when the ink cartridge is mounted on the carriage the free end of the
¢cantilever contacts the top surface of the first positioning member, and

the first recetving portion dimensioned and disposed to accommodate the second
positioning member; and

a plurality of contacts disposed in the receptacle, the contacts being arranged so
that, when said ink cartridge is mounted in the carriage, the contacts are in electrical

communication with respective_said electrodes,

72.  Anink jet recording apparatus according to claim 71, wherein said carriage

receives a plurality of ink cartridges.

73.  An ink cartridge, comprising:

an ink container having an upper wall, a bottom wall, a first side wall and a
second side wall;

ar ink supply port disposed on the bottom wall closer to the first side wall than
the second side wall, the ink supply port having an axis;

a retaining member disposed on the first side wall, the retaining member having a
protruding engagement portion;

a projecting portion located in a region where a plane of the second side wall and
a plane of the bottom wall intersect, and extending away from the first side wall, the
projecting portion having a surface lying in a plane that is substantially parallel to the
axis;

a memory unit disposed on the ink jet cartridge; and

a plurality of electrodes disposed on the surface and which are in electrical

communication with the memory unit.

74, Anink cartridge according to claim 73, further comprising side surfaces in a
fixed position relative to the ink container for preventing substantial movement of the ink
cartridye relative woan apparatus in which the cartridge s mounted i direction

hetweett the side surbees,
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75.  Anink cartridge according to claim 74, wherein the projecting portion forms the

side surfaces,

76.  An ink cartridge according to claim 74 or claim 75, wherein the electrodes are
arranged in at least one row, the direction of each row being substantially parallel to said
direction between the side surfaces in which substantial movement of the ink cartridge

relative to an apparatus is prevented.

77.  Anink cartridge according to any one of claims 74 to 76, wherein each of the

side surfaces is flat.

78.  Aniok cartridge according to any one of claims 74 to 76, wherein at least one of

the side surfaces has at least one of a projection, a ridge and a groove formed thereon.

79.  Anink cartridge according to any one of claims 73, 75 or 78, wherein the
projecting portion has a circuit board and the surface of the projecting portion is a

surface of the circuit board.

80.  Anink cartridge according to any one of claims 73 to 79, wherein when the
cartridge is mounted in an ink jet printer the retaining member biases the plurality of

electrodes towards a corresponding plurality of electrodes of the ink jet printer.

81.  An ink cartridge according to any oue of claims 73 to 80, further comprising:

a flat surface,

wherein the flat surface is positioned so that when the ink jet cartridge is mounted
in an ink jet printer, a structure of the ink jet printer is able to contact the flat surface and

press toward the bottom wall.
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82.  Anink cartridge according to claim 81, wherein the flat surface lies in a plane

that is substantially parallel to the bortom wall and/or that is substantiaily perpendicuiar

to the axis.

83.  An ink cartridge according to claim 81 or claim 82, wherein the flat surface is
located on the projection.

84.  An ink cartridge according to claim 83, wherein the structure of the ink jet printer
has a position restricting elastic piece formed, and when the ink cartridge is mounted in
the ink jet printer said flat surface is pressed toward the bottom wall by the position

restricting elastic piece.

85.  Anink cartridge according to claim 81 or claim 82, further comprising:
a protuberance extending from the second side wall, the protuberance being
located closer to the upper wall than is the projecting portion,

wherein the flat surface is located on the protuberance.
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86.  An ink cartridge according to claim 85, wherein the structure of the ink jet printer
has a cartridge mounting lever, and the flat surface is adapted to be pressed toward the

bottom wail by the mounting lever.

87.  Anink cariridge according to any one of claims 73 to 86, further comprising a
guide projecting portion extending in a loading direction of the container and which is

located below the retaining member.

88.  An ink cartridge according to any one of claims 73 to 87, further comprising a
recessed portion formed in another wall adjacent to the wall that is formed with the first

projecting portion.

89.  Anink cartridge according to any one of claims 73 to 88, further comprising a

recessed portion formed in the second side wall.

90.  An ink cartridge according to claim 89, wherein the recessed portion is formed

between the upper wall and the projecting portion.

91, Anink cartridge according to any one of claums 73 to 90, further comprising a
valve body that is normally maintained in a closed valve state by a biasing member, and
an elastic sealing member that abuts the valve body and is for elastically contacting an
outer circumference of an ink supply member formed in the recording apparatus, the

valve body and the elastic sealing member being housed in the ink supply port.

62.  Anink cartridge according to any one of claims 73 to 91, wherein the retaining
member includes a lever having an engagement portion engagable with the receiving part
of the recording apparatus, and the lever has at least one projection for biasing an upper

portion of the lever outward as the cartridge is mounted on the recording apparatus.
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93.  Anink cartridge according to claim 92, wherein the at least one projection of the
lever includes two side projections, said side projections being respectively provided on

side surfaces of the lever.

94,  Anink cartridge according to any one of claims 73 to 93, wherein a width of the
projecting portion is narrower than a width of the ink container.

95,  An ink cartridge according to any one of ¢claims 73 to 94, wherein the electrodes
are arranged in at ieast two rows, and the rows are perpendicular to an axis of the ink

supply port.

96.  An ink cartridge according to any one of claims 73 to 95, wherein the retaining
member includes a lever having an engagement portion engageable with the receiving
part of the recording apparatus, and the lever comprises an elastic member for urging the

ink container in a direction from the first side wall to the second side wall.

97.  Anink cartridge according to any one of claims 73 to 96, further comprising an
elastic sealing member, housed in the ink supply port, for engaging an ink supply
member of the recording apparatus when the ink cartridge is mounted on the recording

apparatus.

98.  Anink cartridge according to any one of claims 73 to 97, wherein the second side

wall has at least one of a pinching recess and a protruded portion.

99.  Anink cartridge according to any one of claims 73 to 98, wherein the second side
wall is elongated in a direction between the upper wall and the bottom wall so that a
length of the second side wall in said direction is longer than a length of the second side

wall i a direction perpendicuiar to said direction.
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100.  An ink cartridge according to any one of claims 73 to 99, wherein the projecting
portion has a circuit board with a surface substantially parzllel to the second side wall,

and the elecirodes are located on said surface.

101. An ink cartridge according to any one of claims 73 to 99, wherein the electrodes
and the memory unit are disposed on a circuit board mounted on a surface of the
projecting portion, the surface of the projecting portion is parallel to an insertion
direction of the ink cartridge into the recording apparatus, and the electrodes are formed

on an exposed surface side of the circuit hoard.

102.  An ink cartridge according to any one of claims 73 to 101, wherein each of the
electrodes has an elongated shape in a direction between the bottom wall and the upper
wall so that a length of each of the electrodes in said direction is fonger than a length of

each of the electrodes in a lateral direction perpendicular to said direction.

103.  Anink cartridge according to any one of claims 73 to 102, wherein the electrodes
and the memory unit are formed on a circuit board, and the electrodes are disposed on

the circuit board at an offset position closer o the bottom wall than to the upper wall.

104.  An ink cartridge according to claim 85, wherein the protuberance is located
within a region defined by and between the outermost electrodes in a direction that is
perpendicular to an insertion direction of the ink cartridge into the recording apparatus

and that is on or substantially parallel to the second side wall.

105.  The ink cartridge according to claim 85 or ctaim 104, wherein a height of the
protuberance from the second side wall is smaller than a height of the projecting portion

from the second side wall.
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106.  An ink cartridge according to any one of claims 73 to 105, further comprising at
least one of a projection, a ridge and a groove formed an at least one side portion of the

projecting portion.

187.  An ink cartridge according to any one of ciaims 73 to 105, further comprising a
first one of a projection, a ridge and a groove formed on a first side portion of the
projecting portion and a secand one of a projection, a ridge and a groove formed on a

second side portion of the projecting portion.

108.  An ink cartridge according to any cne of claims 73 to 105, wherein side portions
of the first projecting portion respectively define side surfaces parallel to an insertion

direction of the ink cartridge into the recording apparatus.

109.  An ik cartridge according to any one of claims 85, 104 and 105, wherein the

protuberance is integral with the projecting portion on which the electrodes are disposed.

110.  An ink cartridge according to any one of claims 73 to 109, further comprising:
an identification protrusion extending outward from the second side wall at a

position located between the upper wall and the projection,

{11, An ink cartridge according to claim 110, wherein the identification protrusion

extends outward past the plane in which the surface lies.

112.  Anink cartridge according to claim 110 or claim [11, wherein at least one of a
shape, a width and a length of the identification protrusion is selected to correspond to a

propertly of an ink carried in the ink container.
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113.  An ink cartridge according to any one of claims 73 to 112, wherein the projecting
portion is located at a position offset to one side of the ink container in a widthwise

direction.

114, An ink cartridge according to any one of claims 73 to 113, wherein the projecting
portion is disposed on the second wall proximate the bottom wall,
115.  Anink cartridge according to any one of claims 73 fo 114, wherein the retaining

member extends from the first side wall towards the upper wall.

116. An ink cartridge for mounting on a recording apparatus having a contact
structure, said ink cartridge comprising:

an ink coumiqer having a first side wall, a second side wall, an upper wall and a
bottom wall, the first side wall intersecting the bottom wall at a first edge, the second
side wall intersecting the bottom wall at a second edge, the upper wall intersecting the
first side wall at a third edge, and the upper wall intersecting the second side wall at a
fourth edge;

an ink supply port formed on the bottom wall closer to the first side wall than the
second side wall, the ink supply port having an axis;

a retaining member extending from the first side wall at a position between the
first edge and the third edge toward the upper wall, the retaining member having a
protruding engagement portion;

a raised rib disposed on the first side wali, the rib extending substantially from
the first edge toward the upper wall in a direction parallel to the axis;

a projecting portion located in a region of the second edpe and extending away
from the first side wall, the projecting portion having a surface lying in a plane that is
substantially parallel to the axis;

a memory unit disposed on the ink jer cartridge;

a pluratiy of clectrodes disposed on the surtuce and in electrical communication

with the metwry wnit;
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a protuberance extending from the second side wall, the protuberance being
located between the fourth edge and the projecting portion, the protuberance having a flat
surface positioned so that when the ink jet cartridge is mounted in the ink jet printer, the
contact structure of the ink jet printer can contact the flat surface and press the flat
surface toward the bottom wall; and

an identification protrusion extending outward from the second side wall at a

position located between the second edge and the fourth edge.

117.  An ink cartridge according to claim 116, wherein the projecting portion has a

circuit board and the surface of the projecting portion is a surface of the circuit board.

118.  An ink cartridge according to claim 116 or claim 117, wherein the protrusion

extends outward past the plane in which the surface lies.

119.  Anink cartridge according to claim 116 or 118, wherein at least one of a shape, a
width and 2 length of the identification protrusion is selected to correspond to a property

of ap ink carried in the ink container.

120.  An ink cartridge according to any one of claims 116 to 119, wherein the
projecting portion is located at a position offset to one side of the ink container ina

widthwise direction.

121.  An ink cartridge as described in relation to and as illustrated in figures 14A to

14H of the accompanying drawings.

122. A carriage as described in relation to and as illustrated in figure 15 of the

accompanying drawings for an ink cartridge as claimed in claim 121,
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123, An ink cartridge and carriage therefor both of them being as described in relation

to and as illustrated in figures 16 to 20 inclusive of the accompanying drawings.

124.  The ink cartridge of ¢laim 123 modified in accordance with one of figures 21A
and 21B of the accompanying drawings.

125. A colour ink cartridge as described in relation to and as illustrated in figures 224,
228, 23A, 238 and 23C of the accompanying drawings.

126. A black ink cartridge as described in relation to and as illustrated in figures 24A,
24B, 25A, 25B and 25C of the accompanying drawings.

127, 'The colour ink cartridge of claim 125 as further described in relation to and as

illustrated in figures 26A to 26D inclusive of the accompanying drawings.

128,  The colour ink cartridge of claim 125 as further described in relation to and as

illustrated in figures 27A to 27D inclusive of the accompanying drawings.

129.  The black ink cartridge of claim 126 as further described in relation to and as

iltustrated in figures 28A to 28D inclusive of the accompanying drawings.

130,  The colour ink cartridge as claimed in any of claims 125, 127 and 128 and as
further described in relation to and as illustrated in figure 29A of the accompanying

drawings.

i31. A black ink cartridge as claimed in claim 126 or 129 and as further described in

refation to and as iltustrated in figure 298 of the accompanying drawings.



