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DESCRIPTION

[TITLE OF THE INVENTION] INK CARTRIDGE AND INK JETPRINTER

[0001] The present invention relates to an ink cartrigige an ink jet printer

capable of printing on a print medium using ink@igrl from the ink cartridge.

[BACKGROUND ART]

[0002] The ink cartridge detachably mountable to a rexgjcartridge

mounting portion) of a main assembly of the inkgenter is provided with a
cartridge side interface portion connectable withrderface portion provided in
a main assembly side of the printer (Internatidhablication No. 2012 - 054050).
In International Publication No. 2012 - 054050 réhare provided an electrical
contact, an ink supply opening (ink discharge opgniube inserting opening), a
cartridge side locking portion as the cartridgeesiderface portion. As for the
interface portion of the main assembly side ofgheter, a receiver is provided
with an electrical connecting portion electricatlynnectable with the electrical
contact, an ink receiving tube to be inserted th&ink supply port, a locking
mechanism of the main assembly side of the prinoteengaging with the
cartridge side locking portion. When the ink ddgde is inserted into the
receiver, the electrical contact of the ink cageds connected with the electrical
connecting portion of the receiver, and the inlereing tube of the receiver is
inserted into the supply opening of the ink cageid In addition, the cartridge
side locking portion is engaged with the lockingtfmm of the main assembly
side of the printer, by which the ink cartridgdasked with the receiver. By
this, the connection between the ink cartridge thednain assembly of the

printer is completed.
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[0003] As will be understood from Figures 6 - 9 of Im&tional Publication No.
2012 - 054050, the electrical contact is providégeent to a right-hand surface
of a cartridge parallel with a cartridge mountingedtion (Y axis direction).
The cartridge side locking portion for fixing thartridge to the receiver is

provided on a cartridge bottom surface far fromeleetrical contact.

SUMMARY OF THE INVENTION:

[The problem to be solved by the invention]

[0004] The cartridge side interface portion disclosethternational
Publication No. 2012 - 054050 involves a point vilhean be improved. For
example, in International Publication No. 2012 4050, the cartridge side
locking portion is provided on the bottom surfad@ah is relatively remoter
from the electrical contact, and therefore, a pastl deviation of the electrical
contact may be large even if the locking positiemidtion provided by the
locking portion is small. Thus, in the prior afte structures and arrangements
of the parts in the cartridge side interface paortio/olves a point which can be
improved.

[Means for solving the problem]

[0005] The present invention provides an ink cartridgeinable to a cartridge
mounting portion provided with an ink receiving &ylan electrical connecting
portion and a locking lever, in a mounting direntmrossing with a direction of
gravity, said ink cartridge comprising a casingudng an ink accommodating
chamber configured to accommodate ink to be suppli¢he ink receiving tube,
said casing including a front surface at a leadidg with respect to the
mounting direction, an upper surface and a bottorfase; a tube inserting
portion into which the ink receiving tube is insdafe and which is provided at

said front surface in a position closer to saiddratsurface than to said upper
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surface; an electrical contact electrically conabl to the electrical connecting
portion and provided in a position above said tmiserting portion, said
electrical contact including an area crossing \hth mounting direction; and an
engaging portion provided in a position closerdm ®lectrical contact than to
said tube inserting portion, said engaging portieing engageable with the
locking lever to maintain a inserted state in whiah ink receiving tube is
inserted in said tube inserting portion and a cotetestate in which said
electrical contact is connected with the electramainecting portion.
[Advantageous effect of the invention]

[0006] An improved ink cartridge is provided. In additj a novel ink jet
printer with which a satisfactory connection is@oplished between the ink

cartridge and the cartridge mounting portion isvated.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0007]

Figure 1 illustrates a schematic structifran ink jet printer.

Figure 2 is a perspective view of an oafgrearance of the ink
cartridge.

Figure 3 illustrates an outer appearatfi@substrate of the ink
cartridge.

Figure 4 is an exploded view of the inkicdge.

Figure 5 illustrates a internal structafehe ink cartridge, in which a
part (a) is a view of the ink cartridge as seemfeoright-hand surface side along
a X axis direction, and part (b) is a view of thi cartridge as seen from a rear
side along the Y axis direction.

Figure 6 is a perspective view illustrgtastate before the ink

cartridge is mounted to the mounting portion o&etridge mounting unit.
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Figure 7 is a perspective view illustrgteamounting completed state
in which the ink cartridge has been mounted tatleeinting portion of the
cartridge mounting unit.

Figure 8 is a sectional view of the cadg mounting unit.

Figure 9 is a perspective view illustrgtanconnection relation
between the ink cartridge and a joint unit takehajuhe cartridge mounting unit.

Figure 10 illustrates a process of insartf the ink cartridge into the
mounting portion, in which a part (a) shows aniahistate of the insertion, and
part (b) shows a completed state of the insertion.

Figure 11 is a schematic view of an inkrodge 1BK applicable to a
first embodiment of the present invention.

Figure 12 illustrates an example of a fiasiof an electrode pad on
the substrate.

Figure 13 illustrates an example of thamgement and the mounting
method of the substrate.

Figure 14 illustrates an internal struetaf the ink cartridge
applicable to a second embodiment of the preseeniion, in which part (a) is a
view of the ink cartridge as seen from the rightdhaurface side along the X axis
direction, and part (b) is a view of the ink caltye as seen from the rear side
along the Y axis direction.

Figure 15 shows a process of insertingrikeartridge into the
mounting portion in the second embodiment, in whgah (a) shows the initial
state of the insertion, and part (b) shows a coraeglstate of the insertion.

Figure 16 illustrates a schematic strietifrthe ink cartridge 1801
applicable to a third embodiment of the presengimion, in which part (a) is a
perspective view of an outer appearance of theankidge 1801, and part (b)

illustrates an internal structure of the ink caige 1801.
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Figure 17 is a perspective view illustigta connection relation
between the ink cartridge 1801 and a joint unité#&n out of the cartridge
mounting unit in the third embodiment.

Figure 18 illustrates a process of insgrthe ink cartridge 1801 in the
third embodiment, in which part (a) shows an ihiate of the insertion, and
part (b) shows a completed state of the insertion.

Figure 19 is a schematic view illustratangink cartridge 1BK
applicable in the third embodiment.

Figure 20 is a schematic view illustratangchematic structure of the
ink cartridge 201 applicable in the fourth embodime

Figure 21 illustrates a schematic strietafrthe ink cartridge 301
applicable in a fifth embodiment, in which part (®p perspective view of an
outer appearance of the ink cartridge 301, and(paghows an internal structure
of the ink cartridge 301 as seen from the rightehsurface side along the X axis
direction.

Figure 22 illustrates a process of insgrthe ink cartridge 301 in the
fifth embodiment, in which part (a) shows an idigtate of the insertion, and part
(b) shows a completed state of the insertion.

Figure 23 illustrates a schematic strietafrthe ink cartridge 401
applicable in a sixth embodiment, in which partigag perspective view of an
outer appearance of the ink cartridge 401, and(paghows an internal structure
of the ink cartridge 401 as seen from the rightehsurface side along the X axis
direction.

Figure 24 illustrates a process of insgrthe ink cartridge 401 in the
sixth embodiment, in which part (a) shows an ihgiate of the insertion, and
part (b) shows a completed state of the insertion.

Figure 25 illustrates a schematic strietafrthe ink cartridge 501
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applicable in a seventh embodiment, in which pariq a perspective view of an
outer appearance of the ink cartridge 501, and(paghows an internal structure
of the ink cartridge 501 as seen from the rightehsurface side along the X axis
direction.

Figure 26 illustrates a process of insgrthe ink cartridge 501 in the
seventh embodiment, in which part (a) shows arairstate of the insertion, and
part (b) shows a completed state of the insertion.

Figure 27 illustrates a schematic strietafrthe ink cartridge 601
applicable in an eighth embodiment, in which pajti§ a perspective view of an
outer appearance of the ink cartridge 601, and(paghows an internal structure
of the ink cartridge 601 as seen from the rightehsurface side along the X axis
direction.

Figure 28 illustrates a process of insgrthe ink cartridge 601 in the
eighth embodiment, in which part (a) shows anahgiate of the insertion, and
part (b) shows a completed state of the insertion.

Figure 29 illustrates a schematic strietafrthe ink cartridge 701
applicable in a ninth embodiment, in which partiad perspective view of an
outer appearance of the ink cartridge 701, and(paghows an internal structure
of the ink cartridge 701 as seen from the rightehsurface side along the X axis
direction.

Figure 30 illustrates a process of insgrthe ink cartridge 701 in the
ninth embodiment, in which part (a) shows an ihgtate of the insertion, and
part (b) shows a completed state of the insertion.

Figure 31 illustrates a schematic struietafrthe ink cartridge 801
applicable in a tenth embodiment, in which partiga perspective view of an
outer appearance of the ink cartridge 801, and(paghows an internal structure

of the ink cartridge 701 as seen from the rightehsurface side along the X axis
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direction.

Figure 32 illustrates a schematic strietafrthe ink cartridge 901
applicable in an eleventh embodiment, in which fayis a perspective view of
an outer appearance of the ink cartridge 901, anid(p) shows an internal
structure of the ink cartridge 901 as seen fronritjig-hand surface side along
the X axis direction.

Figure 33 illustrates a process of insgrthe ink cartridge 901 in the
eleventh embodiment, in which part (a) shows atmairstate of the insertion, and
part (b) shows a completed state of the insertion.

Figure 34 illustrates a schematic struietafrthe ink cartridge 10701
applicable in a twelfth embodiment, in which pa} ic a perspective view of an
outer appearance of the ink cartridge 1001, and(pashows an internal
structure of the ink cartridge 1001 as seen froarifpht-hand surface side along
the X axis direction.

Figure 35 illustrates a process of insgrthe ink cartridge 1001 in the
twelfth embodiment, in which part (a) shows aniahistate of the insertion, and
part (b) shows a completed state of the insertion.

Figure 36 illustrates a schematic strietifrthe ink cartridge 1101
applicable in a fourteenth embodiment, in whicht faY is a perspective view of
an outer appearance of the ink cartridge 1101 panid(b) shows an internal
structure of the ink cartridge 1101 as seen froaripht-hand surface side along
the X axis direction.

Figure 37 illustrates a schematic strietfrthe ink cartridge 1201
applicable in a thirteenth embodiment, in whichtay is a perspective view of
an outer appearance of the ink cartridge 1201 panid(b) shows an internal
structure of the ink cartridge 1201 as seen froaripht-hand surface side along

the X axis direction.
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Figure 38 illustrates a schematic strietifrthe ink cartridge 1301
applicable in a fourteenth embodiment, in whicht faY is a perspective view of
an outer appearance of the ink cartridge 1301 panid(b) shows an internal
structure of the ink cartridge 1301 as seen froaripht-hand surface side along
the X axis direction.

Figure 39 illustrates a structure of aifp@sing portion applicable in a
fifteenth embodiment.

Figure 40 illustrates a schematic strietifran ink cartridge
applicable in a sixteenth embodiment, in which gaYtllustrates a second casing
member 41 which is a constituent-element of a gg@jrand part (b) is a
perspective view of an ink cartridge 1701 having ¢bcond casing member 41.

Figure 41 illustrates a schematic striectafran ink cartridge 1901
applicable in a seventeenth embodiment and shanevament of the engaging
portion 1924 in accordance with a movement of ajagement lever 1926.

Figure 42 illustrates a process of insgrthe ink cartridge 1901 in the
seventeenth embodiment, in which part (a) showsitial state of the insertion,
and part (b) shows a completed state of the imserti

Figure 43 illustrates a schematic struetfrink cartridges 2001, 2101,

2201, 2301 applicable in an eighteenth embodiment.

[DESCRIPTION OF THE EMBODIMENTS]

[0008] An ink cartridge and an ink jet printer accordiogembodiments of the
present invention will be described in detail imgmction with accompanying
drawings. The embodiments are preferable onesrip¢ment the present
invention which is not limited to these embodiments

[0009]

[First embodiment]
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<Ink jet printer>

Figure 1 illustrates a schematic structfréhe ink jet printer as an
image forming apparatus. Figure 1 shows a statéioh an ink cartridge 1 as
an ink reservoir is mounted on a main assembl®@fprinter (main assembly A)
30.
[0010] The printer main assembly 30 comprises a car@dgan ink jet head
32, a mounting portion 33, a feeding means 34 néralter 35 and an
input/output portion 36, and in addition, an opgnamd closing outer cover, a
feeding means, a feeding cassette, a dischargiggan operating portion and so
on which are unshown. The printer main assemblig 8dnnectable with an
external device (unshown) such as a computer,itadagamera, a memory card
or the like, through the input/output portion 36.
[0011] The controller 35 carries out overall controlptrol of information
communication with the ink cartridge 1, analysid @nocessing of the
information inputted from the external device thybuhe input/output portion 36,
and outputting of information to the input/outpatrfpon 36. For example, the
controller 35 produces instructions for actuatiegides such as the carriage 31,
the ink jet head 32, the feeding means 34 andebairig means and for
controlling the devices. In addition, the conteolB5 can control the devices for
reading ink colors, initial ink filling amounts,krconsumption amounts and other
individuality information of the cartridges out afstoring element provided in
the ink cartridge 1, and for writing the informatiof the ink consumption
amounts in the storing element provided in thecakridge 1. Furthermore, the
controller 35 can analyze and process print instyas and/or image data
inputted through the input/output portion 36 frdme £xternal device, and can
output the information such as the remaining inloamn to the input/output

portion 36.
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[0012] The carriage 31 is provided with a mounting mortfcartridge mounting
portion or cartridge holder) 33 to which the inklpead 32 and ink cartridge 1 are
detachably mountable. In this embodiment, a hedtd cartridge mounting

unit) 38 integrally including the ink jet head 32dathe mounting portion 33 is
detachably mounted to the carriage 31, as showigure 6 and Figure 8 which
will be described hereinafter. The carriage 3hawvable along an X axis
direction which is perpendicular to a feeding dil@t of a print medium 37.
[0013] On the mounting portion 33 of the carriage 3k,dartridges 1C, 1BK,
1M, 1Y containing cyan (C) ink, black (BK) ink, maga (M) ink and yellow (Y)
ink, respectively can be detachably mounted. Tnhkecartridge 1Bk has a larger
capacity than those of the other three ink cargsdgC, 1M, 1Y. In addition,
the ink jet head 32 is provided with respectiveoctlead portions for ejecting the
cyan (C), black (Bk), magenta (M) and yellow (Yksnsupplied from the ink
cartridges 1.

[0014] When a user mounts and dismounts or exchangeskicartridge 1
relative to such a carriage 31, the user opensuter cover (unshown) covering
the carriage 31 and the feeding means 34. Wheprihier main assembly
detects the opening state of the outer cover,dhgage 31 moves to a cartridge
exchange position (unshown). The user can inBerink cartridge 1 into the
carriage 31 placed in the cartridge exchange positind can take the ink
cartridge 1 out of the carriage 31 placed in théricge exchange position.

[0015] After the mounting and dismounting or the excleaafjthe ink cartridge
1, the user closes the outer cover, and then tsedlIstate of the outer casing is
detected. When the closed state is detectedptiteotier 35 of the printer main
assembly reads the ink color information from ttogisg element of the ink
cartridge 1 mounted to the carriage 31. The cdatr85 discriminates whether

or not the ink cartridges for all colors (four aaon this example) to be mounted
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to the carriage 31 are mounted, on the basis akte ink color information.  If
the result of the discrimination indicates thairdncartridge for a particular
color is not mounted to the carriage 31, the cdietr85 produces error display
instructions to the operating portion and/or thieemal device to display an error
message on the display panel of the operatinggroftinshown) and/or the
display portion of the external device (unshown@n the other hand, if the
result of discrimination indicates that all thearaink cartridges to be mounted
are mounted to the carriage 31, the ink jet pribemromes operable for printing.
[0016] When the print instructions is inputted to thatcoller 35 from the
external device (unshown) or the operating portiorshown), the controller 35
discriminates whether or not the printer is in diperable state. If itis in the
operable state, the feeding means (unshown) pickbeauprint medium 37
stacked in the feeding cassette (unshown) and teedsicked-up print medium
37 toward the feeding means 34. The feeding m&4ms provided with a
platen for supporting the print medium at the bot&urface thereof, a feeding
roller capable of intermittently feeding the pnmedium, driving means for
rotating the feeding roller and so on, and feedspitmt medium 37 toward the
discharging tray (unshown). In the period betwadjacent the feeding
operations for the print medium 37, the carriager®lzes above the print
medium along the X axis direction perpendiculathi feeding direction of the
print medium 37. During the movement of the cgei&1, the inks are ejected
toward the print medium 37 from the ink jet head 82that an image is formed
on the print medium. In this manner, an imageismed on the print medium
by the repetition of the carriage movement andptitg medium feeding.

[0017] In this embodiment, the head unit (cartridge niimgnunit) 38 is
detachably mounted to the carriage 31, but theeptasvention is not limited to

such a structure. The ink jet head 32 and the thayportion 33 may be
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detachably mounted to the carriage 31, individuallin addition, the mounting
portion 33 may be integral with the carriage 34 anly the ink jet head 32 may
be detachably mounted to the carriage 31. Furtbexnboth of the ink jet head
32 and the mounting portion 33 may be integral whiéncarriage 31. It will
suffice if the carriage 31 is capable of mounting ink jet head 32, and the ink
cartridge 1 is mountable and dismountable thereto.
[0018]
<Ink cartridge>

Referring to Figures 2 - 5, an exampléhefink cartridge usable with
the ink jet printer of Figure 1 will be describedThe four ink cartridges 1C, 1Bk,
1M, 1Y of this embodiment have the same fundamesttattures with the
exception that the kinds of the inks therein, thdradge widths (the cartridge for
the black color is wider than the other color ¢dges) and the discrimination
portions 9 which will be described hereinafter difeerent. Therefore, an ink
cartridge 1M will be taken as a representativecaikridge in the following
description.
[0019]Figure 2 is a perspective view illustrating an oafgpearance of the ink
cartridge 1M according to a first embodiment. Fey8 illustrates an outer
appearance of a substrate provided on the inkidgetiof Figure 2, in which part
(a) is a front view, and part (b) is a side vievirigure 4 is an exploded view of
the ink cartridge of Figure 2. Figure 5 illustan internal structure of the ink
cartridge of Figure 2, in which part (a) is a viefithe ink cartridge as seen from
a right-hand surface side along the X axis directand part (b) is a view of the
ink cartridge as seen from the rear side alongrthis direction.
[0020]
(Casing)

As shown in Figures 2, 4 and 5, the intridge 1 as the ink reservoir
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includes a casing (main assembly of the cartridgmntainer body) 2 of
rectangular parallelepiped shape having an insik@ccommodating chamber
11.

[0021] The casing 2 comprises an upper surface 2a vidigh outer wall
surface of an upper wall thereof, a lower surfdm#tOm surface) 2b which is an
outer wall surface of a lower wall (bottom walletkof, a plurality of side
surfaces 2c - 2f which are outer wall surfacesa# svalls connecting the upper
wall and the lower wall with each other. Thesearppall, the upper surface,
the bottom wall, the bottom surface, the pluratifyside walls and the plurality of
side surfaces are defined on the basis of thetatien (attitude) of the ink
cartridge at the time when the ink cartridge is nted to the mounting portion,
that is, on the basis of the state in use.

[0022] The plurality of the side surfaces include a freurface (front side) 2c
which is a first side surface, a rear surface (s&) 2d which is a second side
surface, a left surface 2e which is a third sid#ase connecting the first side
surface and the second side surface with each, @héra right-hand surface 2f
which is a fourth side surface connecting the ide surface and the second side
surface with each other. The front surface 2aishe leading side with respect
to the mounting direction of the ink cartridge. eTtear surface (rear side) 2d is
on the trailing side with respect to the mountimgction of the ink cartridge and
is at the opposite side of the front surface 2osgthe ink accommodating
chamber 11. The left surface 2e is on the let asglthe ink cartridge is seen
from a front side. The right-hand surface 2f istloa right side as the ink
cartridge is seen from the front side and is abiosite side of the left surface
2e across the ink accommodating chamber 11.

[0023] In this embodiment, the casing 2 is substantiallyre form of a

rectangular parallelepiped including six major aaefs or sides. The left surface
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2e and the right-hand surface 2f of the six suddwve the maximum area, and
the front surface (front side) 2c and the rearam@f2d have the minimum area.
The size relationships are the front surface 2cthedear surface 2d < the upper
surface 2a; and the lower surface (bottom surfabe the left surface 2e and the
right-hand surface 2f.

[0024] In this embodiment, the sizes of the casing Zapprox. 4.7 cm in

height (measured in the Z axis direction), appB84.cm in the depth (measured
in the Y axis direction), and approx. 1.6 mm inwidth (measured in the X axis
direction). Therefore, an area of the left surfaedand the right-hand surface
2f) is approx. 39.48 (=4.7x8.4) cm™2. The arethefupper surface 2a (and the
lower surface 2b) is approx. 13.44 (=1.6x8.4) cm”~Zhe area of the front
surface (front side) 2c (and the rear surface @eha)) is approx. 7.52 (=1.6x4.7)
cm”2. The specific sizes of the height, the deyith the width are merely
examples, and the sizes of the casing 2 of thisoeimient are not limited to
these examples.

[0025] Here, the first side wall having the first sideface which is the front
surface 2c is called "front wall", the second sigdl having the second side
surface which is the rear surface 2d is calledr'wed!", the third side wall

having the third side surface which is the lefface 2e is called "left-hand wall”
or "left wall", and the fourth side wall having tfaurth side surface which is the
right-hand surface 2f is called "right-hand wall'The front wall and the rear
wall are opposed to each other across the ink acamtating chamber 11, and
the left-hand wall and the right-hand wall are aggmbto each other across the ink
accommodating chamber 11.

[0026] In Figure 2, the X axis direction is a widthwidieection of the ink
cartridge 1, and is a moving direction of the iktadge 1 (moving direction of

the carriage) in the state that the ink cartridgerhounted on the carriage. The
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widthwise direction is in the direction from thghi-hand surface 2f of the casing
2 toward the left surface 2e thereof. The Y axiediion is the depth direction
of the ink cartridge, and is the mounting direct{orserting direction) and a
dismounting direction (removing direction) of therttidge. The depth direction
is the direction from the front surface 2c of tlasiog 2 toward the rear surface
2d thereof. The Z axis direction is the heighediron of the ink cartridge, and
is the direction perpendicular to the X axis dil@ttand to the Y axis direction.
The height direction is the direction from the lowsearface 2b of the casing 2
toward the upper surface 2a thereof. 6xAdirection is a rotational moving
direction about the X axis,fy direction is a rotational moving direction about
the Y axis, and &z direction is a rotational moving direction abthe Z axis.
[0027] In this embodiment, the casing has the rectangalellelepiped shape,
and therefore, the X axis direction is perpendictdahe left surface 2e and the
right-hand surface 2f, and the Y axis directiopaspendicular to the front
surface (front side) and to the rear surface 2d,the Z axis direction is
perpendicular to the upper surface 2a and to thersurface (bottom surface)
2b.
[0028] However, as will be described hereinafter, thefigoiration of the
casing usable with this embodiment is not limitedhe rectangular
parallelepiped shape, and all or a part of theased constituting the casing may
be curved surface or inclined surface, for exampM/hen the all or a part of the
surface is a curved surface or an inclined surfdeeX axis, the Y axis and the Z
axis are not necessarily perpendicular to one &noth
[0029]
(Cartridge side interface portion)

As shown in Figures 2, 4 and 5, the fanface 2c of the casing is

provided thereon with a substrate 3 having elegtgontacts 4, a positioning
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hole 6 as a positioning portion, a through-operdigs a penetrated portion, a
tube inserting opening 8 as a tube inserting poyémd a discrimination portion
9. The electrical contact 4, the positioning Hal¢he through-opening 27, the
tube inserting opening 8 and the discriminatiortipar9 function as the cartridge
side interface portion which are connected witlkermgaged with a printer main
assembly side interface portion provided in the miog portion 33.

[0030] The electrical contact 4, the positioning holéh@, through-opening 27,
the tube inserting opening 8 and the discriminagiortion 9 are connected with
or engaged with an electrical connecting portionabpositioning pin 53, an
unsealing pin 51, an ink receiving tube 52 andsar@nination member 60 of the
printer main assembly side interface portion, respely. The details of the
structures of the printer main assembly side iatarfportion will be described
hereinafter in conjunction with Figure 8, Figuraréd so on.

[0031] The structure of the ink cartridge, particulahg cartridge side
interface portion will be described.

[0032] As shown in Figures 2, 4 and 5, the tube insgrdjpening 8 is disposed
adjacent to the bottom side which is a lower par{@ portion closer to the
bottom surface 2b than to the upper surface 2#jeofront surface 2c of the
casing 2. The tube inserting opening 8 is dispasathe end portion of a tube
insertion path 22, and the other end portion ofttibe insertion path 22 is
connected to the ink accommodating chamber 11. tditeinsertion path 22
extends from one end portion to the other end @oriong a cartridge depth
direction (direction parallel with a normal line @surface defining the tube
inserting opening 8 or Y axis direction). In theample shown in Figure 5, the
entire portion of the hollow path from the one @udtion to the other end portion
extends along the cartridge depth direction (dioegparallel with a normal line

of a surface defining the tube inserting openiray 8 axis direction), but this
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embodiment is not limited to such an example. illisuffice if the tube

insertion path 22 is capable of receiving the meiving tube 52 extending
along the Y axis direction. For example, a hollextending portion extending
along the cartridge depth direction from the one paortion having the tube
inserting opening 8 is provided only in a parttué tube insertion path 22.

[0033] As shown in Figures 4 and 5, the tube insertath 22 is provided with
a sealing member 19 as an elastic member. Atraid@end portion of the
sealing member 19 (the side closer to the ink accodating chamber 11 than
the tube inserting opening 8), an opening and ripsiit is provided, and the slit
is closed when the ink receiving tube 52 is notiites]. In the state that the slit
is closed, the tube inserting opening 8 and theasdommodating chamber 11
are in non-fluid-communication state relative tateather. When the ink
reception tube 52 is inserted into the tube insentiath 22, the slit is expanded to
open, so that a fluid communication state is estladétl between the ink reception
tube 52 and the ink accommodating chamber 11, amdner surface of the
sealing member 19 elastically contacts to an queeepheral surface of the ink
receiving tube 52 to prevent leakage of the inky tH insertion of the ink
receiving tube 52 into the tube insertion pathtB&,ink in the ink
accommodating chamber 11 can be supplied intontheeceiving tube 52.

[0034] In the ink cartridge mounted state, the ink réoeptube 52 is in the
tube inserting opening 8, and therefore, the mowvemiethe casing 2 is limited in
the direction perpendicular to the cartridge mautirection (X axis direction
and Z axis direction, for example, which are altimgfront surface 2c). That is,
the tube inserting opening 8 as the tube insedorton functions also to
suppress a positional deviation in a plane of thetfsurface 2c.

[0035] In this embodiment, a tube inserting opening (opg) is employed as

the tube inserting portion, but the tube inserpogion is not limited to an
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opening. It will suffice if the tube inserting pimn 8 permits the insertion of the
ink receiving tube 52, and therefore, it is notessarily open in the state prior to
the insertion of the ink receiving tube 52. Foample, the tube inserting
portion 8 may be closed when the ink receiving tbés not inserted, but is
open only when the ink receiving tube 52 is ingkrte

[0036] From the standpoint of the functions, the tulseition path, the tube
inserting opening and the tube inserting portiam loa called as follows. For
example, the tube insertion path 22 is a portisndoeiving the ink receiving
tube 52, and therefore, it can be called "tubeivetgpath”. The tube inserting
opening 8 is positioned at one end portion of theetreceiving path and
functions to receive the ink receiving tube 52, Hratefore, it can be called "tube
receiving opening”. The tube inserting portiors §ositioned at one end
portion of the tube receiving path and functionsetceives the ink receiving tube
52, and therefore, it can be called "tube receiypiogion”.

[0037] From the standpoint of the functions, the tulseition path, the tube
inserting opening and the tube inserting portiam loa called as follows. For
example, the tube insertion path 22 functions fpluthe ink from the inside of
the ink accommodating chamber 11 to an outsider@nkiving tube 52) of the
cartridge, and therefore, it can be called "ink@ypath". The tube inserting
opening 8 is positioned at one end portion of thesupply passage and functions
to supply the ink from the inside of the ink accoottating chamber 11 to an
outside (ink receiving tube 52), and thereforeai be called "ink supply
opening”. The tube inserting portion 8 is posiédrat one end portion of the
ink supply passage and functions to supply thdrimik the inside of the ink
accommodating chamber 11 to an outside of theidgeti(ink receiving tube 52),
and therefore, it can be called "ink supplying ort.

[0038] From the standpoint of the functions, the tulseition path, the tube
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inserting opening and the tube inserting portiam loa called as follows. For
example, the tube insertion path 22 is a dischgrgath capable of discharging
the ink from the inside of the ink accommodatingrover 11 to an outside of the
cartridge, and therefore, it can be called "inlkcdégging path”. The tube
inserting opening 8 is positioned at one end portibthe ink discharging path
and is an opening capable of discharging the iokfthe inside of the ink
accommodating chamber 11 to an outside of theidgelrand therefore, it can be
called "ink discharge opening”. The tube inserpogion 8 is positioned at the
one end portion of the ink discharging path aral p@rtion capable of
discharging the ink from the inside of the ink aneoodating chamber 11 to a
outside of the cartridge, and therefore, it cacddked "ink discharging portion”.
[0039] As shown in part (a) of Figure 5, in the statioleethe ink cartridge 1 is
mounted to the mounting portion 33, that is, indhesed state of the ink
cartridge 1, a sealing film 18 as a sealing menserounted on the portion
around the tube inserting opening 8 to cover the faserting opening 8. The
sealing film 18 (tube inserting opening sealingfisupply opening sealing film
or tube reception opening sealing film) functiossrik leakage preventing means
for preventing ink leakage before the start of afsene cartridge, that is, during
transportation or the like. The sealing film 1&isrced by the ink receiving
tube 52 when the ink cartridge 1 is mounted.

[0040] The substrate 3 provided with an electrode paghasectrical contact
(cartridge side electrical contact) 4 is providediposition above the supply
opening 8 on the front surface 2c of the casing@ge particularly, in the
neighborhood of the upper surface 2a. As showkigare 3, the substrate 3 is
provided on the front surface thereof with a plityadf electrical contacts 4 and
is provided on the back side thereof with a stoglement 5. The electrical

contact 4 and the storing element 5 are connecitidelectrical lines through a
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through hole of the substrate. Here, the backaiidiee substrate 3 means a
surface facing toward the inside of the casing, thedront surface of the
substrate 3 means a surface facing toward thedeutdithe casing. The
configuration and the structure of the substrater®t limited to particular ones,
but it will suffice if they can properly supportetelectrical contact and the
storing element 5. The substrate 3 may be a dedcglass-epoxy substrate in
the form of a plate comprising a mixture of glabgfs and epoxy resin material
on which wiring patterns are formed, or a so-caflexlible substrate of a film on
which the wiring patterns are formed.

[0041] The storing element 5 is an IC chip provided vaithinformation storing
portion (memory portion) and a control circuit. €limformation storing portion
stores cartridge individuality information. Thetcalge individuality
information is information relating to a color difetink accommodated in the ink
accommodating chamber, information relating toratnall filling amount of the
ink, information relating to an ink consumption amosupplied to the outside
from the ink accommodating chamber, informatiomtial to the date of
manufacturing of the cartridge, and so on, for gd@m The structure of the
information storing portion (memory portion) is divhited to a particular one,
and it may be EEPROM, FeRAM or another element. th@rother hand, the
control circuit can analyze the information supglieom the controller 35 of the
printer main assembly 30, can write informatiorthia information storing
portion, can read the information out of the infatian storing portion, and can
output information to the controller 35. For exdepphe control circuit can
analyze the ink consumption amount information #redink color information
supplied from the controller 35 and can write thle gonsumption amount
information and the ink color information in théarmation storing portion. In

addition, the control circuit can read the ink ecaotdormation and the ink
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consumption amount information out of the inforraatstoring portion and
output the read information to the controller 35.

[0042] The electrode pad as the cartridge side elettraodact 4 is electrically
connectable with an electrical terminal as a masembly side electrical contact
55 (electrical connecting portion), and as showpart (a) of Figure 3, a part of
the electrode pad 4 provides a contact positiorekdive to the electrical
terminal 55. On the surface of the substrate@ulity of electrical contacts
(electrode pads) are provided. The plurality eteical contacts 4 include a
contact to which a clock signal is inputted frore girinter main assembly, a
contact at which the data of the ink consumptioam or the like are inputted
and outputted, a contact to which electric poweiofeerating the storing element
is supplied from the printer main assembly, a atntannected with the ground,
for example. In the example of Figure 3, the nundfe¢he electrical contact is
five, but the number is not limiting, and it canibereased or decreased
depending on the necessity.

[0043] In this embodiment, it will suffice if the eleotte pads 4 are disposed at
the positions at which they are connectable wiéhalectrical terminals 55
provided in the mounting portion 33 as indicatedigure 8 and Figure 9 which
will be described hereinafter. For this reasors fireferable that the electrode
pad 4 is provided on the surface (on the areaen$tibstrate 3 crossing with the
cartridge mounting direction, for example) crosswith the cartridge mounting
direction (Y axis direction).

[0044] It is particularly preferable that the pluraldfelectrode pads 4 are
arranged in a direction crossing with the heightaion (Z axis direction) of the
cartridge on the surface crossing with the aboweeiileed cartridge mounting
direction. Furthermore, it is further preferalilattthe plurality of electrode

pads 4 are arranged in the widthwise directioniglonital direction) of the
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cartridge which is an example of the direction shog with the height direction
(Z axis direction) of the cartridge.

[0045] In the example of part (a) of Figure 3, the pityaf electrode pads 4
are arranged along the cartridge widthwise dirac{)¢ axis direction) on the
front surface 2c which is a XZ surface perpendictdahe cartridge mounting
direction (Y axis direction), but this is merely ewample of the preferable
example. For example, the plurality of electrodd$4 are arranged on a
surface inclined relative to the XZ surface.

[0046] The arrangement of the electrode pad shown in(@pof Figure 3 can
be expressed in various ways. For example, ibeasaid that the plurality of
electrode pads 4 are arranged in the directionZbiotal direction, for example)
crossing with the cartridge height direction (Zsadirection) in an area crossing
with the cartridge depth direction (Y axis direcfio In addition, it can be said
plurality of electrode pads 4 are arranged in ihection (horizontal direction,
for example) crossing with the cartridge heighediion (Z axis direction) in an
area crossing with a direction in which the tuksemion path 22 having the tube
inserting opening 8 extends. In addition, the gity of electrode pads 4 can be
said are arranged in an area crossing with a dreparallel with a normal line
of the formation surface / formation area of thieetinserting opening 8, along a
direction (horizontal direction, for example) criogswith the cartridge height
direction (Z axis direction). Furthermore, thegaly of the electrode pads 4
can be said are arranged in a area crossing véattitbction parallel with a
center line of the tube inserting opening 8, altmgdirection (horizontal
direction, for example) crossing with the cartridgeght direction (Z axis
direction).

[0047] As described, the electrode pad 4 preferablyaes (1) the area

crossing with the cartridge mounting direction, {t® area crossing with the Y
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axis direction, (3) the area crossing with theradge depth direction, (4) the area
crossing with the direction parallel with the noiriae of the formation surface
of the tube inserting opening (ink discharge opgh) (5) the area crossing with
the direction parallel with the direction in whitthe tube insertion path (ink
discharging path) 22 extends, or (6) the areasgrgswith the direction parallel
with the center line of the tube inserting openiimyg discharge opening).

[0048] By the connection between the electrode pad 4tandlectrical

terminal 55, the storing element 5 of the ink ¢dge 1 is electrically connected
with the controller 35 of the printer main assem®ly By this, the controller 35
becomes capable of reading out the information¢tr&idge individuality
information) stored in the storing element 5 bynawn method. Similarly, the
controller 35 becomes capable of writing the infation (information relating to
the ink consumption amount, for example) in theistpelement 5.

[0049] As shown in Figures 2, 4 and 5, a positioningipor6 is provided
between the tube inserting opening 8 and the &attontact 4 in the
longitudinal direction (height direction) of theofit surface 2c of the casing 2,
more particularly in a position closer to the efee contact 4 than to the tube
inserting opening 8. That is, the positioning ort6 is disposed at the position
closer to the electrical contact 4 than to the inerting opening 8 above the
tube inserting opening 8 and below the electricatact 4. The positioning
portion 6 is a portion into which a tapered columpasitioning pin 53 is inserted
and is engageable with the positioning pin 53 hsb the movement of the casing
2 in the direction (X axis direction and/or Z agigsection which are along the
front surface 2c, for example) perpendicular todadridge mounting direction is
limited. In this embodiment, the positioning porti6 may have any structure if
it can limit the movement of the cartridge in theedtion (along the front surface

2c, for example) perpendicular to the cartridge ntimg direction by the
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engagement with the positioning pin 53. For exanible positioning portion 6
may be a through hole portion penetrating the fraait, and a recess formed in
the front wall on the like, and a positioning openfor receiving the positioning
pin 53 is one of preferable examples. By the tnmeiof the ink reception tube
52 into the tube inserting opening 8, the movenoétiie cartridge is limited to a
certain extent, but in this embodiment, the funttd the high precision
positioning of the ink cartridge to the mountingtpomn is effected by the
positioning portion 6 and a position regulationface 10 which will be described
hereinafter.

[0050] As shown in Figures 4 and 5, an air vent 7 aedhihough-opening 27
are between the tube inserting opening 8 and thitiing portion 6 in the
cartridge height direction. That is, the air vérand the through-opening 27 are
disposed above the tube inserting opening 8 arahbigle positioning portion 6.
[0051] Into the air vent 7 and the through-opening Bé&,unsealing pin 51 is
inserted. The through-opening 27 is a through podeided in the front wall,
and the unsealing pin can penetrate it. On therdtand, the air vent 7 is an
opening provided at one end portion of an air ywath 16 in a rear side beyond
the through-opening 27, more particularly, it isyagded in an air vent formation
wall which is an inner wall provided between thenfrwall and the ink
accommodating chamber 11 in the cartridge deptttion. As will be
described hereinafter, when the ink cartridgerhasinted to the mounting
portion 33, the unsealing pin 51 is inserted thhotkge through-opening 27 and is
then inserted into the air vent 7 after penetratimegthrough-opening 27.

[0052] As shown in part (a) of Figure 5, the one endiporof the air vent path
16 is the air vent 7 which is the opening formethim air vent formation wall,
and the other end portion of the air vent pathslénnected with the ink

accommodating chamber 11. In the connecting poligiween the air vent
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path 16 and the ink accommodating chamber 11tex fib having a meniscus
force is provided. When a negative pressure inrtk@ccommodating chamber
reaches a level exceeding the meniscus force diltieby the consumption of
the ink, the ambient air in the air vent path $ideaks the meniscus of the filter
15 to flow into the ink accommodating chamber, tbstblishing the fluid-
communication state. In the fluid-communicatioatet the ambient air is taken
into the ink accommodating chamber 11 through theemt path 16 by the
amount corresponding to the consumption of theounkof the ink
accommodating chamber 11, and therefore, the nvegatessure in the ink
accommodating chamber 11 is prevented from becomimyigh. Therefore, it
can be avoided that the ink supply from the inkoammodating chamber 11 to
the outside is not impeded as a result of the igl hegative pressure inside the
ink accommodating chamber 11, and therefore, midseank can be used up
out of the ink accommodating chamber.

[0053] As shown in part (a) of Figure 5, in the stattboleethe start of use of the
ink cartridge 1, a sealing film 17 as a sealing nencovers the air vent 7. The
sealing film 17 will be called also "air vent segifilm”. As shown in Figure 4,
the air vent sealing film 17 is bent by approx. &€lative to the major surface of
the flexible member 12 and is closely contactetthéoair vent formation wall (the
inner wall of the first casing member 40) so asdwer the air vent 7 provided in
a first casing member 40. When the ink cartridgerhounted, the air vent
sealing film 17 is unsealed by the unsealing pinsgrted into the air vent 7
through the through-opening 27. In this embodimém air vent sealing film
17 is formed integrally with the flexible member, b2it the present invention is
not limited to such a example, but the air ventisgdilm 17 and the flexible
member 12 may be separate members.

[0054] The air vent sealing film 17 functions as meansstippressing ink



10

15

20

25

26

evaporation and/or ink leakage before the statti@iluse of the cartridge such as
during transportation thereof. Therefore, it isfprable that the timing of the
unsealing of the air vent sealing film 17 is imnately before the start of use of
the ink cartridge. To assure this, in this embaitnthe air vent sealing film 17
is unsealed by the unsealing pin 51 of the primtain assembly, so that the air
vent sealing film 17 is unsealed at the time ofrtieunting of the ink cartridge 1
to the printer main assembly.

[0055] In addition, in this embodiment, as shown in gaytof Figure 5, the air
vent sealing film 17 is disposed in a rear sidtheffront surface 2c, more
particularly in the position between the front swd and the ink accommodating
chamber, which cannot be accessed by the user.refohe, it can be avoided
that the air vent sealing film 17 is removed by tiser before the start of use of
the cartridge.

[0056] The discrimination portion 9 mechanically funasato prevent the ink
cartridge 1 from being mounted to a wrong moungogition (the position to
which the cartridge of another ink color is to beunted) and has unique
configurations peculiar to the respective ink cslor As shown in Figure 2 and
Figure 4, the discrimination portion 9 is provideiih a recess at the position
which is different if the color of the ink cartridgs different. Corresponding to
the discrimination portion 9, a cartridge mountpagtion 33 is provided with a
projection as the discrimination member 60 (Figeike The mounting portions
have the projections at different positions scogsrévent mounting of wrong
color ink cartridges. As shown in Figure 2 andureg4, the discrimination
portion 9 is between the tube inserting openingd@the electrical contact 4 in
the longitudinal direction (height direction) oktlfront surface 2c of the casing 2.
More particularly, the discrimination portion 9psovided along the longitudinal

direction, and the arranging range thereof is wilan the distance between the
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positioning portion 6 and the through-opening 27.

[0057] As shown in Figure 2 and Figure 4, a circumfeeeoicthe through-
opening 27 in the front surface 2c of the casiig [@ojected into a cylindrical
shape. The projected portion and the neighbortibe@of function as an
ejection spring contact portion 23 which can betactied by an ejection spring
57 provided in the mounting portion 33, as willdescribed hereinafter (Figure
9). The ejection spring contact portion 23 depidig a broken line in Figure 9
is urged in a cartridge dismounting direction by #jection spring 57 in the state
that the ink cartridge is mounted to the mountingipn. That is, the ejection
spring contact portion 23 functions as a force ik@eg portion for receiving from
the ejection spring 57 an urging force for urgihg ink cartridge 1 in the
dismounting direction or a force (external foraa) foving the ink cartridge 1 in
the dismounting direction. The position of thecéifn spring contact portion 23
is between the electrical contact 4 and the tuberting opening 8 in the
cartridge height direction, more particularly, belthe positioning portion 6 and
above the tube inserting opening 8.

[0058] As described in the foregoing, the front surfacef the casing 2 is
provided concentrically with cartridge side intedgportions including the
electrical contact 4, the positioning portion (pi@siing opening) 6, the through-
opening 27, the tube inserting opening 8, the disoation portion 9, the
ejection spring contact portion (force receivingtfmm) 23 or the like. By the
concentric arrangement of the cartridge side iaterfportions, the printer main
assembly side interface portions can be concefiyri@aanged, so that the
printer main assembly side interface portions camhade as a unit, which can be
downsized.

[0059] The cartridge side interface portion is proviaged only on the front

surface 2c of the casing 2 but also on the uppéasei2a of the casing 2. The
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upper surface 2a of the casing 2 is provided witkeragaging portion 24
engageable with a locking portion 54 of a lockiegdr 58 provided in the
mounting portion 33 shown in Figure 8. As showirigure 2 and Figure 5, the
engaging portion 24 is in the form of a recess gaghle with the locking
projection as the locking portion 54 to retain ithle cartridge 1 in the mounting
completion position against the urging force of éfection spring 57. The
engaging portion 24 functions as a locking porfmmfixing the ink cartridge 1 to
the cartridge mounting portion 33.

[0060] As shown in Figures 5 and 10, in this embodimi recess as the
engaging portion 24 has a side which is an area@%sing with the Y axis
direction, and at least a part of the area 24aactsthe locking projection 54.
The area 24a is a surface crossing with the dmegiarallel with normal line of
the electrical contact 4 or the normal line of éinea on the substrate 3 provided
with the electrical contact 4, more particularltiims embodiment, said area 24a
is perpendicular to the direction parallel with tieemal line. The area 24ais an
area crossing with the direction parallel with tlwemal line of the formation
surface of the ink discharge opening 8 and is aa arossing with the direction
parallel with the direction in which the ink disehag path 22 extends.
Furthermore, the area 24a is an area crossingtiattirection parallel with the
center line (a phantom line passing through theecest the ink discharge
opening 8) of the ink discharge opening 8.

[0061] In the engaged state (locked state) betweennttpageng portion 24 and
the locking portion 54, the connected state betwiertartridge side interface
portions and the printer main assembly side interfzortions (the connected
state between the electrical contact 4 and thereaicconnecting portion 55, the
connected state between the positioning portiondstlae positioning pin 53

(engaged state between the positioning portiondélaa positioning pin 53), the
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connected state between the tube inserting op@&nangl the ink reception tube
52 (the inserted state of the ink reception tubthéntube inserting opening 8), the
fluid-communication state between the ink accomntingachamber 11 and the
ink reception tube 52, or the like, for example araintained to retain the ink
cartridge 1 in the mounting completion position. n Be other hand, when the
engaged state (locked state) between the engagitignp24 and the locking
portion 54 is released, the ink cartridge 1 is ndowethe dismounting direction
by the urging force of the ejection spring 57, #melconnected state between the
cartridge side interface portion and the printemmassembly side interface
portion is also released. In this manner, the gimggportion 24 functions
together with the locking portion 54 as the meamgriaintaining the connected
state between the cartridge side interface pogiwhthe printer main assembly
side interface portion.

[0062] From another standpoint, the engaging portiofuB4tions as a portion
capable of receiving a regulating force for regnimovement of the casing 2 in
the dismounting direction (the direction from thentt surface toward the rear
surface, for example) against the urging forcehefdjection spring 57. In the
case of this embodiment, the area 24a of the engauirtion 24 receives the
regulating force from the locking projection 54tbé locking lever 58. In this
manner, the engaging portion 24 is a regulating begrfor limiting the
movement of the casing 2 caused by the force (exitéorce) received from the
outside of the ink cartridge 1.

[0063] As shown in Figure 2 and Figure 5, the engagmnjgn 24 is provided
on the upper surface 2a of the casing 2. Wittsthecture of this embodiment
in which the engaging portion 24 is provided onupeer surface 2a of the
casing 2, the distance between the engaging pd2#aand the electrical contact

4 is smaller than that in the case where the enggmprtion is provided on the
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bottom surface of the casing, and therefore, efvpasitional deviation occurs
about the engaging portion 24 with the locking agien, the positional deviation
of the electrical contact attributable to the dawiacan be reduced. Therefore,
satisfactory electrical connection can be easibpawplished.

[0064] In this embodiment, the engaging portion 24 spdsed in a position
closer to the electrical contact than to the tuiseiting opening 8, and therefore,
the satisfactory connection between the ink cagéridnd the printer main
assembly can be easily accomplished. That isrdegathe connection
between the ink cartridge and the printer mainrabsg the movement tolerable
range of electrical contact in the front-rear dii@t (Y axis direction) is narrower
than that of the tube inserting opening 8. In ptherds, the tolerance of the
electrical contact 4 is smaller than that of thHeetinserting opening 8, with
respect to the deviation in the front-rear diratt{¥ axis direction) of the
cartridge. On the other hand, upon the engage(luaking) between the
engaging portion 24 and the locking portion 54,rtte/ement may occur in the
front-rear direction with the movement of the cgsihabout the engaging portion
24 in abx direction. It is preferable that the positionglations between the
engaging portion 24, the tube inserting openingd@the electrical contact are
selected such that the movement distance of tlutriekd contact 4 of the casing
2 in the front-rear direction with the movementtod casing 2 in théx direction
about the engaging portion 24 is smaller thanah#te tube inserting opening 8.
In a example to accomplish this, the engaging por@4 is disposed on the upper
surface 2a of the casing 2, by which the engagartign 24 is disposed closer to
the electrical contact than to the tube insertipgrong 8.

[0065] As shown in Figure 2 and Figure 5, the engagomtjgn 24 is disposed
in a position closer to the front surface 2c thathe rear surface 2d in the

longitudinal direction (depth direction) of the @grsurface 2a of the casing 2.
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By disposing the engaging portion 24 in a posititmse to the electrical contact,
the tolerance of the distance between the engauirigpn 24 and the electrical
contact 4 in the Y axis direction can be reduced, therefore, the position
tolerance of the electrical contact 4 relativeh® éngaging portion 24 in the
front-rear direction (Y axis direction) upon thetc@ge mounting can be reduced.
When the position tolerance in the front-rear dimetis small, the movable
distance (stroke) of the electrical terminal 55ha front-rear direction can be
reduced in the design.

[0066] As shown in Figure 2, the position regulationfaces 10 adjacent to the
bottom surface and adjacent to the front surfackareft surface 2e and the
right-hand surface 2f of the casing 2 are contadases contacting to a
positioning wall 56 of the mounting portion 33 shoim Figure 8 and Figure 9
when the ink cartridge 1 is mounted to the moungiagion 33. The left and
right position regulation surfaces 10 functiongasition regulating means for
regulating movement in the X axis direction @ydlirection by contacting to the
positioning wall 56. The ink cartridge of this eotdliment is provided with the
position regulation surfaces 10 in the left surfaeeand the right-hand surface 2f,
but this is not restrictive to the present invemtio For example, two grooves
may be formed extending in the Y axis directiorttoe bottom surface 2b in the
neighborhood of the front surface, and the sidéasas of the two grooves may
function as the position regulation surfaces 10.ha¥is required is that the
position regulation surface 10 is effective to makeeighborhood of the bottom
surface of the ink cartridge contact to the positig wall 56 to limit the
movement in the X axis direction afd direction.

[0067]

(Ink accommodating chamber)

The inside structures of the ink cartriggk be described particularly
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about the structure of the ink accommodating chambEigure 4 is an exploded
view of the ink cartridge shown Figure 2. The ngs2 comprises a first casing
member 40 including the upper surface 2a, the fsarface 2c, the rear surface
2d and the left surface 2e, and a second casingoerefi including the right-
hand surface 2f. The second casing member 4lifmscas a closing member
for closing the opening of the first casing memé@r The ink accommodating
chamber 11 is a chamber for accommodating thenitke inside space defined
by an internal wall surface of the first casing nbem40 and the flexible member
12 (flexible sheet) welded to the inner wall ed§éhe first casing member 40.
[0068] A sealing member unit 20 is a member to be iegdrito the tube
insertion path 22 of the first casing member 40he $ealing member unit 20
includes a cylindrical sealing member 19 havinggpening and closing slit at
one end portion thereof and having an opening erther end and an outer
casing 21 integral with the outer peripheral swgfatthe sealing member 19.
When the sealing member unit 20 is inserted inéatdive insertion path 22, the
opening at the other end constitutes the tubetingespening 8.

[0069] Inside the ink accommodating chamber 11, thexgeovided a negative
pressure generation spring 13 as a negative peepsaniucing member and a
plate member 14 which is slightly smaller thanitireer wall circumference of
the first casing member 40. One end portion ofrigative pressure generation
spring 13 is engaged with the inner wall of the $efrface 2e of the first casing
member 40, and the other end portion of the negatigssure generation spring
13 is engaged with the plate member 14. The negptiessure generation
spring 13 urges the flexible member 12 throughpllhée member 14 in the
direction of expanding the ink accommodating chamitsg which the ink
accommodating chamber is maintained under a pnexdieted range of the

negative pressure. When the ink amount in theodommodating chamber
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decreases by the ink supply to the outside ofrtk@ccommodating chamber 11,
the negative pressure in the ink accommodating blearhl tends to increase, but
the negative pressure generation spring 13 costragtthat the plate member 14
moves in the direction of reducing the inside vatuoh the ink accommodating
chamber 11, thus suppressing the increase of tegine pressure.

[0070] The space (non-ink-accommodating space) betweeimk
accommodating chamber 11 and the second casing enethls in fluid
communication with the outside of the ink cartridgthrough the fluid
communication path (unshown) provided in the realt of the ink cartridge 1
and through the ambient air opening 26 (Figure @jore particularly, the rear
wall of the ink cartridge 1 is provided with a smakgroove (unshown) having
one end portion in fluid communication with the Aok-accommodating space
and the other end in fluid communication with tingbgent air opening 26. The
shaking groove is covered with a label 25 (Figyreafid the groove covered with
the label 25 functions as the fluid communicatiathpfor fluid communication
between the non-ink-accommodating space and thésatrdir opening 26.
Therefore, when the plate member 14 moves in tteetibn of reducing the
inside volume of the ink accommodating chambertid ambient air is
introduced into the space (non-ink-accommodatiragspbetween the ink
accommodating chamber 11 and the second casing enethldrom the ambient
air opening 26 through the fluid communication p@thshown).

[0071] By the movement of the plate member 14, the upply is carried out,
but when the negative pressure in the ink accomtimgdahamber 11 exceeds
the meniscus force as a result of further conswmgf the ink, the air is
introduced into the ink accommodating chamber Iskipg through the filter 15
from the air vent path 16, as described above. s&ylently, the ambient air is

introduced into the ink accommodating chamber thhatine air vent path 16 by
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the amount corresponding to the supply of the amki therefore, the negative
pressure in the ink accommodating chamber is maedawithin a predetermined
range, so that the negative pressure does noasemnecessarily. By the
introduction of the ambient air into the ink accoodating chamber from a
certain stage of the ink supply, the almost allittkein the ink accommodating
chamber can be used up.
[0072]
<Injection of ink>

In this embodiment, the method of injegtihe ink into the ink
cartridge 1 is not limited to a particular methodzor example, an empty ink
cartridge (free of the tube inserting opening seglilm 18) as shown in Figure 4
is prepared, and the ink can be injected throughtuhe inserting opening 8.
After the ink injection, the tube inserting opensegling film 18 is stuck on the
front surface 2c of the casing 2.
[0073] In the case that the air vent sealing film 17 #edflexible member 12
are separate members as described hereinbefoiaktbartridge can be
manufactured through the following steps. Firateepty ink cartridge (free of
the air vent sealing film 17 and the tube insertpgning sealing film 18) as
shown in Figure 4 is prepared. More particulaalgasing 2 comprising (i) the
ink accommodating chamber 11, (ii) the air venhdia capable of introducing
the air into the ink accommodating chamber 11), (iihe through hole formation
wall (front wall 2c¢) provided with the through h@& into which the unsealing
pin 51 can be inserted, (iv) the air vent formatial disposed between the
through hole formation wall (front wall) and th&kiaccommodating chamber 11
and provided with the air vent 7 at the end porbbthe air vent path 16 is
prepared. Then, the air vent sealing film 17 wtdah be unsealed by the

unsealing pin 51 having passed through the thrinadgr 27 is stuck covering the
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airvent 17. Then, the ink is injected, and fipathe tube inserting opening
sealing film 18 which can be unsealed by the irdergng tube 52 is stuck on the
front surface 2c of the casing 2. The ink cartgidgcan be manufactured
through such the steps, too.
[0074]
<Cartridge mounting unit>

Referring to Figures 6 - 9, a cartridgeumiing unit (head unit) 38 to
which the ink cartridge 1 is detachably mountabilélve described.
[0075] Figure 6 is a perspective view illustrating a staéore the ink cartridge
1 is mounted to the mounting portion 33 of thera@dge mounting unit 38 shown
in Figure 1. Figure 7 is a perspective view instege that the ink cartridge 1
has been mounted to the mounting portion 33 ot#midge mounting unit 38
shown in Figure 1. Figure 8 is a sectional vievthef cartridge mounting unit.
Figure 9 is a perspective view illustrating a castios relation between a joint
unit (main assembly side connecting unit) 59 takeinof the cartridge mounting
unit 38 of Figure 8 and the ink cartridge 1. F@@rillustrates the joint unit
corresponding to two color ink cartridges.
[0076] As described hereinbefore, the cartridge mounimg(head unit) 38
integrally comprises the ink jet head 32 and thé&idge mounting portion 33
and is detachably mountable to the carriage 3liqufrE 1. As shown in Figures
6 and 8, the mounting portion 33 comprises a frdtheonstituting a generally
rectangular parallelepiped outer configuration hgwan open front surface and a
joint unit 59 provided in the rear side of the fam The ink cartridges 1 are
accommodated in the inside space of the frame A8.shown in Figures 6 and 7,
the four ink cartridges 1C, 1Bk, 1M, 1Y are arrashgethe X axis direction.
The black ink cartridge 1Bk has a larger width tkt@a other color ink cartridges

1C, 1M and 1Y, and therefore, the mounting reganrtlie black ink cartridge
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has a larger width than the other mounting regions.

[0077] As shown in Figure 6, the ink cartridge 1 is megin(inserted) in the Y
axis direction perpendicular to the moving direst{X axis direction) of the
carriage. A white arrow in Figure 6 depicts theumiing direction (inserting
direction) of the ink cartridge, and the ink cattye dismounting direction is the
opposite. In this embodiment, the cartridge mawndirection (Y axis
direction) is the direction crossing with the diren of gravity (vertical
direction), and in this example, it is inclined &y angle 5° relative to the
horizontal surface crossing with the direction cd\dty, and therefore, it is not
completely horizontal direction, but substantiddlyrizontal direction.

[0078] As shown in Figures 6, 8 and 9, the mountingiponr83 is provided
with the joint unit 59 having the printer main asdxy side interface portion.
The joint unit 59 includes the unsealing pin 51ihg\a pointed free end and
extended from a surface to oppose the front su2aa# the ink cartridge, the
ink reception tube 52 in the form of a taperedrmjical hollow needle having a
opening at the free end, the tapered cylindricaltpming pin 53, an electrical
terminal 55, a positioning wall 56, the ejectiomisg 57 and the discrimination
member 60 in the form of a projection. The unsegfiin 51, the ink reception
tube 52, the positioning pin 53 and the discrimoratember 60 are arranged in
the Y axis direction, and the ejection spring 5€adatractable and expandable in
the Y axis direction.

[0079] The unsealing pin 51 is an unsealing memberrisealing the air vent
sealing film 17 piercing the air vent sealing fili upon the mounting of the ink
cartridge 1. In this embodiment, the unsealingHdins first inserted through
the through-opening 27 and then through the ait sealing film 17 into the air
vent 7.

[0080] The ink receiving needle as the ink receptiorettd is an ink receiving
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member for piercing the tube inserting openingisgdllm 18 to unseal it, and
insertable into the tube inserting opening 8 tonem with the tube insertion path
22, thus receiving the ink through the tube insarpath 22. The ink receiving
tube 52 is in fluid communication with the ink Jetad 32 to supply the ink
received through the tube insertion path 22 ineoitk jet head 32. That is, the
ink receiving tube 52 functions as an ink supplyetdior supplying the ink into
the ink jet head 32. In this example, the ink ndog tube 52 is in the form of a
tapered hollow cylindrical needle having the opgrahthe free end, but the
present invention is not limited to such a confagiom, and it will suffice if it is a
hollow member capable of being inserted throughtube inserting opening 8
and having an opening capable of receiving thdrioi the ink cartridge 1.

The position of the opening is not necessarilyatftee end, and the
configuration is not necessarily a tapered cylinder

[0081] The positioning pin 53 is a position regulatioamber insertable into
the positioning portion 6 to limit the movementtioé casing 2 in the direction (X
axis direction and/or Z axis direction which is thigection along the front
surface 2c, for example) perpendicular to the miagrdirection of the ink
cartridge 1, by engagement with the positioningipor6.

[0082] The electrical terminals 55 are the electricairazcting portions (main
assembly side electrical contacts) electricallynsmable with the electrode pads
4, and the number of the electrical terminals S%esponds to the number of the
electrode pads 4. In this embodiment, five eleatrtonnecting portions
(electrical terminals) 55 are provided correspogdmthe five electrode pads 4,
but the numbers are not limited to five. It wilif§ce if a plurality of electrical
connecting portions (electrical terminals) 55 am@vled corresponding to the
plurality of electrode pads 4. The electrical ceecting portions (electrical

terminals) 55 are electrically connected with tbatoller 35 of the printer main
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assembly 30.

[0083] As shown in Figure 9, the electrical connectiongipns (electrical
terminals) 55 are provided in an electrical conioactinit 47. The electrical
connection unit 47 includes the plurality of elezt connecting portions 55, a
supporting member 46 supporting the electrical esting portions 55, and an
urging spring (unshown) for urging the supportingmmber 46 in the cartridge
dismounting direction. The electrical connectiant 47 constitutes a part of the
joint unit 59. The electrical connecting portids disposed in an upper portion
of the joint unit 59 are provided in the positiapeable of opposing the electrode
pads 4 in the Y axis direction. The electricalmecting portions 55 are
movable in the Y axis direction in interrelationtlvthe expansion and
contraction of the urging spring (unshown). Moaetigularly, when the
electrical connecting portion 55 is not in contaih the electrode pad 4, the
electrical connecting portion 55 is in a first gmsi with respect to the Y axis
direction. When the ink cartridge moves in thdara@dge mounting direction (Y
axis direction) in the mounting operation of thk gartridge, the electrode pads 4
of the ink cartridge contact to the electrical cectimg portions 55 placed in the
first position. Thereatfter, by further insertiohtloe ink cartridge toward the
rear side of the mounting portion, the electricaimecting portions 55 move to a
second position which is in the rear side of th&t fposition while keeping the
contact with the electrode pads 4. Taking the rfaarturing error or the like

into account, the electrical connecting portionmovable to a third position
which is in the rear side of the second positiotheamounting portion. On the
other hand, upon the dismounting of the ink cageidhe electrical connecting
portion 55 returns from the second position tofitst position in the Y axis
direction with the movement of the dismounting diien of the ink cartridge, as

is opposite from that in the mounting case. I8 thanner, the electrical
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connecting portions 55 are movable, and therefbeecontact pressure relative
to the electrode pad 4 does not become unnecegssigtil, thus suppressing the
damage and/or failure of the electrode pad 4 aritiéoelectrical connecting
portion 55.

[0084] As shown in Figure 9, the positioning walls 56 Hre position
regulation members which are contactable to th@ipngegulation surfaces 10
provided in the bottom end portion of the right-ti@urface and the bottom end
portion of the left surface of the ink cartridgéollimit the movement of the ink
cartridge in the X axis direction afg direction. Two positioning walls 56
sandwich the two position regulation surfaces fthmleft and right sides of the
ink cartridge 1, so that the positional deviatidnh@ ink cartridge adjacent to the
bottom surface in the X axis direction ahddirection is suppressed.

[0085] The ejection spring 57 is an urging member fartacting to the

ejection spring contact portion 23 of the frontface 2c of the ink cartridge and
to elastically urge the ink cartridge 1 in the ddge dismounting direction in
order to dismount the ink cartridge 1 from the momportion 33. The
ejection spring 57 is a coil spring provided saaasurround the unsealing pin 51
and expandable and contractable in the Y axistitimec The ejection spring 57
is in the expanded state when it is not contacyetthd ink cartridge, and is
contracted with the mounting of the ink cartridgén the dismounting of the
cartridge, the ink cartridge 1 is moved in therdge dismounting direction by
the expansion of the ejection spring 57. By thas/ement, the connected state
between the electrical contact 4 and the electdeahecting portion 55, the
fluid-communication state between the ink accomntingachamber 11 and the
ink receiving tube 52, the engaged state (connesttdd) between the positioning
portion 6 and the positioning pin 53, the connestiate between the tube

inserting opening 8 and the ink receiving tubeth2 gtate that the ink receiving
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tube 52 is inserted in the tube inserting openingr8 broken, so that the ink
cartridge is placed in a dismountable state.

[0086] In this example, the function of the ejectionisgi57 is to break (1)
connected state between the electrical contacti4renelectrical connecting
portion 55, (2) the fluid-communication state betwéhe ink accommodating
chamber 11 and the ink receiving tube 52, (3) tigaged state between the
positioning portion 6 and the positioning pin S3e(state that the positioning pin
53 is inserted in the positioning portion 6) anfitf® inserted state in which the
ink receiving tube 52 is inserted in the tube iiegropening 8, are broken, in
addition to the movement of the ink cartridge ia thsmounting direction with
the release of the engaged state between the eggagition 24 and the locking
portion 54. It is possible that the ink cartridgelismounted even when a part
of the ink receiving tube 52 remains in the tulsention path 22, or a part of the
positioning pin 53 remains in the positioning pamti6, for example, and the
dismounting operation of the ink cartridge by tlsenis made easy if the ink
cartridge is moved in the dismounting directiont will suffice if the ejection
spring 57 is capable of applying the urging formerhoving the ink cartridge in
the dismounting direction. Therefore, the foragereing portion 23 for
receiving the urging force from the ejection sprisfgpreferably receives from
the ejection spring 57 the force urging the inkridge 1 in the dismounting
direction to break the connected state, the flaiahmunication state, the
engagement and the inserted state, but such @astus not restricted to the
present invention, and it will suffice if the inkartridge 1 is capable of receiving
the force for moving the ink cartridge in the diamting direction.

[0087] The discrimination member 60 is the projectionfguration portion
engageable with the recess which is the discrinanadortion 9 of the ink

cartridge. The positions of the projections ofaint mounting portions are
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different from each other to prevent mounting ofi+oorresponding color ink
cartridges. That is, the discrimination membeeffages with the
discrimination portion 9 only of the correspondtuajor ink cartridge, and does
not engage with a discrimination portion 9 of amotbolor ink cartridge.

[0088] The above-described unsealing pin 51, ink rengitibe 52,
positioning pin 53, electrical terminal 55, positiog walls 56, ejection spring 57
and discrimination member 60 are arranged in tis#tipoal relation shown in
Figures 8 and 9. More patrticularly, the positignwall 56, the ink receiving
tube 52, the ejection spring 57, the positioning%8 and the electrical terminal
55 are arranged in the order named in the diredtam the bottom to the top.
In addition, the unsealing pin 51 is provided ieside ejection spring 57, and
therefore, is disposed below the positioning piraB8 above the ink receiving
tube 52. Furthermore, the discrimination membeis@fisposed above the ink
receiving tube and below the electrical terminal 55

[0089] As shown in Figures 6 and 8, the mounting por88rof the cartridge
mounting unit 38 is provided with the frame 49 ddnting the inside space for
receiving the ink cartridge 1, as well as the jainit 59. The frame 49 is
provided with a plate 48 for partitioning the spatéhe frame, and a locking
lever 58 as a locking mechanism for fixing the aaktridge 1 to the mounting
portion 33. The frame 49 and the plate 48 funcéism mounting guide 50 for
regulating the attitude of the ink cartridge wheis imounted.

[0090] As shown in Figure 6, the upper wall and bottoall wf the frame 49
are provided with respective plates 48 partitiortimginside space. The ink
cartridges 1 are placed in the four spaces provigettie partition plates 48.
The plates 48 are extended from the rear side tb¥harfront surface of the
frame 49. The plates 48 are arranged in paraltél @ach other at

predetermined intervals in the X axis direction.heTinterval between the
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adjacent plates corresponds to the width of inkiclge 1 to receive. The
mounting guide 50 is constituted by the plates@@the bottom wall, the upper
wall and the side walls of the frame 49, and thi¢uale of the ink cartridge is
regulated by the mounting guide 50 in the mountipgration of the ink cartridge.
[0091] As shown in Figure 8, the locking lever 58 extfrom the front

surface toward the rear side of the mounting g6idleand a supporting shaft 78
is provided in the neighborhood of the center tbenmethe extending direction.
The supporting shaft 78 is rotatably supportedheyupper part mounting guide
50 provided by the upper wall of the frame 49, #rallocking lever 58 is
rotatable about the supporting shaft 78. A rede sind portion of the locking
lever 58 is provided with a locking projection as tocking portion 54
engageable with the engaging portion 24 of thecarkridge 1. A push-up
spring (unshown) is provided between the uppermarinting guide 50 and a
lower surface portion of the locking lever 58 ie thpposite side from the locking
projection 54 across the supporting shaft 78. @ush-up spring urges the
locking lever 58 in the direction of pushing-up tbeking lever portion in the
opposite from the locking projection 54 acrossdhpporting shaft 78, so that the
locking projection 54 is in the inside space offitsene. When the locking lever
58 is free of an external force, a lower surfaca part between the locking
projection 54 and the supporting shaft 78 in thekilog lever 58 contacts the end
portion of the upper part mounting guide 50, sd the locking lever 58 is
prevented from rotating. With this attitude, tbeling projection 54 is in a
position (first position) in which it is contact&lo the engaging portion 24 of the
ink cartridge 1 being inserted into the mountingtipn 33. When the ink
cartridge 1 is inserted, the locking projectionceftacts to the ink cartridge 1, by
which the locking lever 58 rotates against the pustiorce of the push-up spring,

so that the locking projection 54 is moved to teeonid position above the first
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position. In the second position, the locking pobjon 54 contacts the upper
surface 2a of the ink cartridge 1. Thereafter, wte engaging portion
(engaging recess) of the recess configuration igehdo the position capable of
contacting to the locking projection 54 as a resfithe further insertion of the
ink cartridge 1, the locking projection 54 is mouedhe first position by the
push-up force to engage with a side surface 24lacoéngaging recess 24. By
this, the ink cartridge 1 is fixed to the mountpgytion 33 against the urging
force of the ejection spring 57, thus completing tmounting of the ink cartridge
1. Inthe engaged state between the locking piojeé4 and the engaging
recess 24, the connected state between the et¢cictact 4 and the electrical
connecting portion 55, the fluid-communication staétween the ink
accommodating chamber 11 and the ink receiving 5Zh¢he engaged state
between the positioning portion 6 and the positigrpin 53 are maintained.
[0092] On the other hand, when the ink cartridge 1ssndiunted from the
mounting portion 33, the user moves the locking@iedB to disengage the
locking projection 54 of the locking lever 58 frdive engaging portion 24 of the
ink cartridge 1. When the engaged state is retedke ink cartridge 1 is moved
in the dismounting direction by the urging forcetlodé ejection spring 57, by
which the ink cartridge becomes dismountable.
[0093]
<Mounting operation and dismounting operation &f¢artridge>

Figure 10 illustrates the process of mmgn{inserting) the ink
cartridge 1 into the mounting portion 33, in wh{ef) shows an initial state of
insertion (initial state of mounting), and (b) shoan insertion completed state
(completion of mounting).
[0094] As shown in part (a) of Figure 10, in the initséhge of the mounting

operation, the ink cartridge 1 is inserted alorgittside of the mounting guide
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50. When the ink cartridge 1 contacts to the &jactpring 57, the ink cartridge
1 receives the urging force of the ejection spbBighereafter, and therefore, if
the insertion is stopped before the mounting ismeted, the ink cartridge 1 is
pushed back.

[0095] When the ink cartridge 1 this is further inserdg@inst the urging force
of the ejection spring 57, the recess of the disicration portion 9 of the ink
cartridge 1 is checked in effect as to whetheratrithmatches the projection of
the discrimination member 60 of the mounting portd3. If the
correspondence (correspondence in the color) bettheeink cartridge 1 and the
mounting position is correct, the recess of therdisnation portion 9 and the
projection of the discrimination member 60 are camentary with each other,
and therefore, the ink cartridge 1 can be furthseited. On the other hand, if
the correspondence (correspondence in the colokelea the ink cartridge 1 and
the mounting position is not correct, the receshefdiscrimination portion 9 and
the projection of the discrimination member 60 rawecomplementary with each
other, and therefore, the ink cartridge 1 cannenliaserted any further. At this
stage, the air vent sealing film 17 or the tubeiitisg opening sealing film 18 are
not yet unsealed. Therefore, if the ink cartridgmserted into a wrong
mounting position, the air vent sealing film 17 dhd tube inserting opening
sealing film 18 are kept unsealed.

[0096] The ink cartridge 1 is further inserted after émgagement between the
discrimination portion 9 and the discrimination nmen60, the tube inserting
opening sealing film 18 is unsealed by the free@rttie ink receiving tube 52,
and the ink receiving tube 52 is inserted intotth®e inserting opening 8. Then,
the positioning pin 53 is inserted into the posiiy portion 6, and two position
regulation surfaces 10 are sandwiched betweemih@asitioning walls 56, so

that the positional deviation is suppressed thegeaf By the two position
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regulation surfaces 10, the position regulatioefiscted at two positions
adjacent to the bottom surface, and by the positgoportion 6, the position
regulation is effected at one position above the pasition regulation surfaces
10, so that the movement of the ink cartridge deiserally limited in the
directions (X axis direction, Z axis direction) atpthe front surface (XZ flat
surface) 2c of the ink cartridge 1 and @yadirection.

[0097] Subsequently, the air vent sealing film 17 isaahsd by the unsealing
pin 51 piercing into the through-opening 27, areluhsealing pin 51 is inserted
into the air vent 7. Then, the ink receiving ti&eis inserted into the slit of the
sealing member 19 provided in the tube insertiadh ga&, by which the ink
accommodating chamber 11 and the ink receiving 5zbare brought into fluid
communication with each other. Thereafter, thetdt=mal contacts 4 are brought
into contact to the electrical connecting porti@n 5

[0098] Finally, the ink cartridge is pushed in until #x@gaging portion 24 is
engaged with the locking projection 54, by which ihk cartridge 1 is fixed, and
the mounting operation is completed, as shown rh(pa of Figure 10. The
position shown in part (b) of Figure 10 is the fpiosi where the mounting is
completed.

[0099] On the other hand, as described hereinbeforen Wieeink cartridge 1 is
dismounted from the mounting portion 33, the logKiewver 58 is rotated to
disengage the locking projection 54 from the engggiortion 24. When the
engaged state is disestablished, the ink cartidgeushed back by the urging
force of the ejection spring 57 to the positionwshan part (a) of Figure 10.
[0100] The connection steps between the ink cartridgetlaa printer main
assembly having been described in conjunction figlre 10 is a preferable
example of this embodiment, and this embodimenobtdimited to the ink

cartridge which is to be mounted through the abdeseribed connecting steps.
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This embodiment is applicable to an ink cartriddgecl is mounted through the
steps different from those described above.
[0101]
<Arrangement of cartridge side interface>

As shown in Figure 2, in this embodiméehg electrical contact 4 is
disposed in a position above the tube insertingnimges, that is, in the position
closer to the upper surface 2a than to the tulsting opening 8 in the cartridge
height direction. With this position in relatiomgheven if the ink leaks from
the tube inserting opening 8, the contact of tlkeanthe electrical contact 4 can
be suppressed. If the relationship between the inderting opening 8 and the
electrical contact 4 is the opposite, that ishd tube inserting opening 8 is
disposed above the electrical contact 4, the inkivéng tube 52 of the printer
main assembly side is also above the electricat@cting portion 55. Then, the
ink draining from the ink receiving tube 52 conttcthe electrical connecting
portion 55¢, and the ink may be transferred ongoellectrical contact 4, but
according to this embodiment, no such a probleseari
[0102] In this embodiment, the electrical contacts 4paiovided on the surface
crossing with the inserting direction of the caigge (XZ surface perpendicular to
the Y axis direction in the example of Figure 2)d d@herefore, the amount of
rubbing between the electrical contacts and thetretal terminals 55 is smaller
than that in the case in which the electrical coistd are provided on the surface
(right-hand surface, left surface, upper surfackattom surface) parallel with
the inserting direction of the cartridge. Therefdhe disadvantages which may
arise significant rubbing between the electricathiaals 55 can be suppressed.
For example, with the structure in which the eleatrcontacts 4 are provided on
the surface parallel with the cartridge insertimgction, the electrical terminals

55 relatively significantly rub the electrical caots 4. Therefore, when the
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mounting and dismounting of the ink cartridge igeated, the electrical terminals
55 may be worn with the possible result of advarfiaence to the electrical
connection therebetween. However, according ®ahibodiment, the amount
of the rubbing between the electrical terminalsab# the electrical contacts 4 is
small, and therefore, the deterioration of theat®lity in the electrical connection
therebetween attributable to the wearing of thetetal terminals can be easily
suppressed.

[0103] As shown in Figure 2 and Figure 5, in this embwafit, the engaging
portion 24 as the locking portion for fixing thekinartridge 1 to the cartridge
mounting portion 33 is provided on the upper swefaa of the casing 2.  With
this structure in which the engaging portion 2gnsvided on the upper surface
2a of the casing 2, the distance between the emgagirtion 24 and the electrical
contact 4 is smaller than that in the case in wthiehengaging portion is
provided on the bottom surface of the casing, aedefore, even if the positional
deviation about the engaging portion 24 with thekiog action occurs, the
positional deviation of the electrical contact tdag from the positional
deviation can be suppressed. Therefore, satisfaetectrical connection can
be easily accomplished.

[0104] In this embodiment, the engaging portion 24 spdsed in a position
closer to the electrical contact than to the tuiseiting opening 8, and therefore,
the satisfactory connection between the ink cagéridnd the printer main
assembly can be easily accomplished. That isrdagathe connection
between the ink cartridge and the printer mainrabsg the movement tolerable
range of electrical contact in the front-rear dii@t (Y axis direction) is narrower
than that of the tube inserting opening 8. Indtieer words, the tolerance of the
electrical contact 4 is smaller than that of tHeetinserting opening 8, with

respect to the deviation in the front-rear diratt{¥ axis direction) of the
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cartridge. On the other hand, upon the engage(luaking) between the
engaging portion 24 and the locking portion 54,rtte/ement may occur in the
front-rear direction with the movement of the cgsihabout the engaging portion
24 in abx direction. It is preferable that the positionalations between the
engaging portion 24, the tube inserting openingd@the electrical contact are
selected such that the movement distance of tlutriekd contact 4 of the casing
2 in the front-rear direction with the movementtod casing 2 in théx direction
about the engaging portion 24 is smaller thanah#te tube inserting opening 8.
In order to accomplish this, it is preferable ttiet engaging portion 24 is
provided on the upper surface 2a, so that the emgagrtion 24 is disposed in
the position closer to the electrical contactsahtto the tube inserting opening 8.
If the engaging portion is provided on the bottanface as disclosed in
International Publication 2012 - 054050, the engggiortion is not closer to the
electrical contact than to the tube inserting opgnand therefore, the above-
described advantageous effects are not provided.

[0105] In addition, in this embodiment, as shown in &R and Figure 5, the
engaging portion 24 is provided in a position ctdsethe front surface 2c than to
the rear surface 2d on the upper surface 2a wsihex to the depth direction.

By disposing the engaging portion 24 in the posititose to the front surface
side on the upper surface 2a, the engaging pa2daran be made closer to the
electrical contacts 4 than in the case that thagng portion 24 is disposed in a
rear side on the upper surface 2a. By disposiagtiyaging portion 24 in a
position close to the electrical contact, the taraof the distance between the
engaging portion 24 and the electrical contact #thénY axis direction can be
reduced, and therefore, the positional variatiothefelectrical contact 4 relative
to the engaging portion 24 in the front-rear diketiY axis direction) upon the

cartridge mounting can be reduced. When the positlerance in the front-
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rear direction is small, the movable distance k&y®f the electrical terminal 55
in the front-rear direction can be reduced in tesigh.

[0106] In this embodiment, the plurality of electrodelpd are arranged in the
horizontal direction (widthwise direction of thertage, X axis direction) on the
surface (preferably XZ surface) crossing with theradge mounting direction (Y
axis direction). As described hereinbefore, whemniihk cartridge is mounted,
the movement of the cartridge in the direction @&alirection or Z axis
direction) along the front surface 2c and @falirection are limited by the
position regulation surface 10 provided adjacerh&bottom surface and the
positioning portion 6 provided thereabove, whenittkecartridge is mounted.
However, the movement in tid& direction occurs to a some extent. When the
movement in thé@x direction occurs, the lower end side of the guaist3 is
farther from the electrical connecting portion B3he Y axis direction than the
upper end side. In other words, the deviation arhotithe substrate 3 is larger
in the lower end side than in the upper end sidéherefore, with the structure in
which the plurality of electrode pads are arrangledag the cartridge height
direction (Z axis direction), the deviation amouotshe different electrode pads
from the electrical terminal 55 are significantifferent, and therefore, the
contact pressures are different correspondingli thie possible result of
difficulty in assuring the stabilized electricalrogection. If the entirety design
is carried out to suit the contact pressure propéween the upper end side
electrode pad of the substrate and the main asgesiala electrical terminal 55,
the contact pressure may be too low between therlewd side electrode pad and
the main assembly side electrical terminal. Onatier hand, if the entirety
design is carried out to suit the contact prespuper between the lower end
side electrode pad of the substrate and the maenddy side electrical terminal

55, the contact pressure may be too high betweengher end side electrode
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pad and the main assembly side electrical terminkiithe main assembly side
electrical terminals are designed to suit the retbpe electrode pads, the part
have to be separate parts with the result in tbieease in cost and design load.
On the contrary, according to this embodiment imcWlthe plurality of electrode
pads are arranged in the horizontal direction (widse direction of the cartridge,
X axis direction), even if the movement in thedirection is produced, the
deviation amounts from the electrical terminalsas® not significantly different
from each other, and therefore, the above-descdiszdivantages will not result.
[0107] With this structure of this example in which thevement in théx
direction may occur, the positional deviation maypooduced in the Z axis
direction. In this case, the size of the electrpae is to be designed, taking the
positional deviation in the Z axis direction intocaunt.  If the electrode pads
are arranged along the Z axis direction, the satessize in the Z axis direction is
relatively large because of the size of the eleletnpad. When the size of the
electrode pad and/or the substrate is large, thsilpiity of deposition of the ink
and/or foreign matter which may be a cause oféailare of the substrate
increases, and in addition, the possibility of tiser contacting the substrate also
increases. Furthermore, the increase in costsaris&ccording to this
embodiment, the substrate size measured in thésAdlarction can be made
smaller than that in the case in which the eleenoads are arranged along the Z
axis direction.

[0108] With the structure of this embodiment in whick &lectrical contacts 4
are arranged in the horizontal direction (widthwdgection of the cartridge, X
axis direction), even if the ink or liquid depositen the main assembly side
electrical connecting portion 55 is transferredodie electrical contacts of the
ink cartridge, the possibility of the short circb#gtween the electrical contacts

due to the bridge of the ink or liquid therebetweelower than in the case in
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which the electrical contacts are arranged in #r&ridge height direction (Z axis
direction).

[0109] For example, when an empty cartridge from whighibk has been used
up is dismounted, and a fresh cartridge is mountedyuser might remount the
empty cartridge erroneously. If the liquid leaksnh the empty cartridge when
the empty cartridge is dismounted, the liquid & mmay be deposited on the
electrical contact of the empty cartridge. Théwe, ltquid and/or ink deposited
on the empty cartridge may be transferred ontortam assembly side electrical
connecting portion 55.  If the fresh cartridge isunted thereafter, the liquid
and/or ink now deposited on the main assemblyealieerical connecting portion
55 may be transferred onto the electrical contaftthe fresh cartridge.

[0110] In another case, in the case of an ink jet priwith which the printing
operation can be carried out under the conditiahdhgreat amount of ink mist is
produced, the ink mist floating in the printer massembly may be deposited on
the printer main assembly side electrical connggbiortion 55.  If this occurs,
when the fresh ink cartridge is mounted to thetprimain assembly, the ink mist
deposited on the electrical connecting portion Bhe printer main assembly
side may be transferred onto the electrical cortaftthe cartridge. And, the
ink transfer amount may be great.

[0111] In such a case, if the electrical contacts 4aar@nged in the cartridge
height direction (Z axis direction), the liquid aeited on the upper side
electrical contact 4 may fall to the lower sidecéiieal contact 4 with the result
of short circuit between the upper and lower eieaticontacts 4. The short
circuit may lead to a malfunction of the electricahtacts. On the other hand,
according to this embodiment, the electrical castdcare arranged in the
widthwise direction (X axis direction) of the cadliye, and therefore, if the liquid

deposited on the electrical contact 4 falls, thesgmlity of the short-circuit
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between the electrical contacts is lower than endhse that the electrical contacts
4 are arranged in the cartridge height directiomXig direction).

[0112] As shown in Figure 9 and Figure 10, in this emimauht, the ejection
spring contact portion 23 is provided between theetinserting opening 8 and
the electrical contact 4 in the height directioritdd front surface 2c.  With this
arrangement, the ejection spring contact portiodi2Bosed in the position close
to the tube inserting opening 8 receives the finm® the ejection spring 57, and
therefore, the ink receiving tube 52 can be easityoved from the sealing
member 19 of annular rubber member provided irtube insertion path 22. In
this embodiment, the sealing member 19 of the ammubber member is
provided in the tube insertion path 22, and whenitlk receiving tube 52 is
inserted in the tube insertion path 22, the inlengng tube 52 is press-contacted
by the sealing member 19. Therefore, the prestacbstate between the ink
receiving tube 52 and the sealing member 19 i®asiy broken than in the other
interface portions. For the purpose of smoothatisection between the ink
receiving tube 52 and the sealing member 19 ptegerable that the ejection
spring contact portion 23 is disposed in the positlose to the tube inserting
opening 8.

[0113] In this embodiment, the ejection spring contawtipn 23 is disposed
between the tube inserting opening 8 and the &attontact 4, more
particularly between the tube inserting opening@® e positioning portion 6,
and therefore, the ejection spring contact por#8rnis not remote from the tube
inserting opening 8, the electrical contact 4 dredgositioning portion 6.
Therefore, in addition to the disconnection betwenenink receiving tube 52 and
the sealing member 19, the smooth disconnectieasgy accomplished as to the
engagement between the positioning portion 6 aagdsitioning pin 53 and as

to the connection between the electrical contatdithe electrical connecting
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portion 55.
[0114] In addition, as shown in Figure 2, in this eminoeint, the electrical
contacts 4 are provided on the front surface 2@/ioich the positioning portion 6
and the tube inserting opening 8 are also provided,therefore, the positional
deviation of the electrical contacts 4 in the plahéhe front surface 2c can be
suppressed.
[0115] Furthermore, as shown in Figure 2, in this eminedit, the positioning
portion 6 is provided between the tube insertingropg 8 and the electrical
contact 4, more particularly in the position clogethe electrical contact than to
the tube inserting opening 8. Of the interfacdipos of the cartridge, the ones
for which the highest positioning accuracy is reediare electrical contacts 4,
and the required positioning accuracy is highghaelectrical contacts 4 than in
the tube inserting opening 8. On the other hamel high precision positioning
for the cartridge is effected by the positioningtjmm 6. Therefore, it is
preferable that the positioning portion 6 is digggbadjacent to the electrical
contact 4. In order to accomplish this, it is prable that positioning portion 6
is provided in a position closer to the electricahtact than to the tube inserting
opening 8. With such an arrangement, the eletitaratact 4 can be positioned
with high precision corresponding to the positignprecision provided by the
positioning accuracy of the positioning portiora@d therefore, the satisfactory
electrical connection can be accomplished betwleerlectrical contacts 4 and
the electrical connecting portions 55.
[0116]
<Wide ink cartridge>

Figure 11 is a schematic view of an inkrodge 1BK according to
the first embodiment. The basic structures ofblaek ink cartridge 1BK

shown in Figure 11 are substantially the sameasdlor ink cartridge 1M (1C,
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1Y) shown in Figure 2. For example, the heights the depths are the same,
and the kinds, the arrangements and the arrangemdthts of the cartridge
interface portions are also the same.

[0117] A major difference between the black ink cartedd3k and the color
ink cartridge is that the width of the black inktcalge 1Bk is larger than those
of the color ink cartridges, and that the cartridgerface portions are offset to
one side (more particularly to the right side)ha# front surface. By the offset
structure, the width of the cartridge interfacetjpms of the black cartridge is the
same as those of the color cartridges. By thessthe and the general structure
of the joint unit 59 can be made common betweerbkhaek and the other colors.
[0118]

<Modified example of the first embodiment>

The specific structures of the ink cadgads merely an example of
this embodiment, and this embodiment is not limttethe exemplary specific
structures. It is possible to modify the structof¢he ink cartridge of this
embodiment in various aspects. Some of such neabé@kamples will be
described.

[0119]
(Arrangement of the electrical contacts on the sate)

The arrangement of the electrical contéaltectrode pads) on the
substrate of this embodiment is not limited to gfadwn in Figure 3. For
example, the arrangement of the electrode padsrshofsigure 12 can be used
in this embodiment.

[0120] In Figure 12, a plurality of electrode pads 61 are arranged in the X
axis direction (horizontal direction) on the XZtfiurface, similarly to Figure 3.
In part (a) of Figure 12, the positions of the &liéint electrode pads 61 are

different in the Z axis direction, and in part @§)Figure 12, the configurations of
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different electrode pads 71 and the positions tiferethe Z axis direction are
different. However, in these examples, the conasttions 61a, 71a relative to
the electrical terminals 55 are arranged in thézbatal direction (X axis
direction), similarly to Figure 3. Therefore, slanly to Figure 3, even if the
movement of the ink cartridge in the direction occurs upon the mounting of
the ink cartridge, the satisfactory electrical cection can be accomplished
between the electrode pads 4 and the electricairiafs 55.

[0121]

(Configuration of the casing)

The configuration of the casing (bodylwod tartridge) 2 of this
embodiment is not restricted to the rectangulaalpgepiped shape shown in
Figure 2. Depending on the internal function, aléer casing, the design or the
structure of the cartridge mounting portion 33aé jr all of the surfaces
constituting the casing 2 (upper surface, bottorfase, side surfaces) may
include at least one of a pit-and-projection, @gé& portion, a cut-away portion,
a bent portion and an inclined portion.

[0122] For example, as shown in part (a) of Figure I3arh of the front

surface 2c may be curved. In the example of parof Figure 13, the electrical
contact 4 is projected toward the front side beyitredopening (positioning
opening) of the positioning portion 6, the througtening 27 and the tube
inserting opening 8, and the positioning openiran@ the through-opening 27
are retracted toward the rear side beyond theihgagting opening 8, and such a
configuration is usable in this embodiment. Iné&xample of part (a) of Figure
13, the substrate 3 is provided on the front serfacof the casing 2, similarly to
Figure 3. In the example of part (a) of Figure th@, plurality of electrical
contacts are provided on the area of the subsirassing with the cartridge

mounting direction (cartridge depth direction), sarly to the example of Figure
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3. Other examples are shown in part (b) and paxf(Figure 13, in which a
cut-away portion and/or recess is provided in & pithe front surface 2c, and
the substrate 3 is provided in the cut-away portiorecess. In the example
shown in Figure 13, the substrate 3 is providedatliy on the front surface 2c
including the tube inserting opening (8) formatregion or indirectly thereon
through a supporting member, and the electricalazis 4 on the substrate
include areas crossing with the direction paraligh the normal line of the tube
inserting opening (8) formation region.

[0123]

(Mounting method of the substrate)

In the mounting method for mounting thestate 3 usable in this
embodiment, the substrate 3 is directly mountethercasing 2 as shown in
Figure 4, but the method is not restrictive to #msbodiment, and the substrate 3
may be mounted to the casing 2 through another reembn a example, the
substrate 3 is mounted on a substrate supportimgb®@e81, and the substrate
supporting member 81 is mounted on the casing &hawn in part (b) and part
(c) of Figure 13. In part (b) of Figure 13, thesicey 2 is cut away at a corner
portion. The substrate 3 is provided on the sabssupporting member 81
having a configuration corresponding to the cutyap@artion, and the substrate
supporting member 81 is engaged with the cut-avealygm to constitute an ink
cartridge. As shown in part (b) of Figure 13, thie-away portion also
constitutes the front surface 2c of the casing. e dit-away portion is not flush
with the front surface 2c provided with the tubserting opening 8, and the
structure is usable. In part (b) of Figure 13,dbbstrate 3 is mounted on the
front surface 2c of the casing 2 through the sabssupporting member 81.
The casing 2 shown in part (c) of Figure 13 isawéay into a rectangular

parallelepiped shape at the part of the front sert# the casing, and similarly to
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part (b) of Figure 13, the substrate supporting tmem81 provided with the
substrate 3 is engaged with the cut-away portiece@s). As shown in part (c)
of Figure 13, the recess also constitutes the Borfaice 2c of the casing.
Similarly, the substrate 3 is provided on the fremtface 2c of the casing 2
through the substrate supporting member 81. Acritbesl, the substrate 3 may
be electrically connected to the casing 2 and neaypdirectly connected to the
casing 2 through another member. In part (b) ant(p) of Figure 13,
similarly to Figure 3, the substrate 3 is providedthe front surface 2c¢ of the
casing 2. In these examples of part (b) and pauf(Figure 13, the plurality of
contacts are provided on the substrate crossirtgtivd mounting direction of the
cartridge (cartridge depth direction), and thithis same as with Figure 3.

[0124]

(Surface on which electrical contacts are arranged)

The examples shown in Figure 2 and Figlifies 3 in which the
electrode pads 4 as the electrical contacts aa@@ed on the surface parallel
with the front surface 2c (XZ surface), are memalgferable examples of this
embodiment, and the surface on which the electpadis 4 are provided is not
limited to the XZ surface.

[0125] As described hereinbefore, in this embodimentjlitsuffice if the
electrode pads 4 are provided in the position depafbconnecting with the
electrical terminals 55 shown in Figure 9 and Fegl®. For this purpose, the
electrode pads 4 as the electrical contacts aferptdy provided on (1) the
surface / area crossing with the cartridge moundiingction, (2) the surface
crossing with the Y axis direction, (3) the surfa@eea crossing with the
cartridge depth direction, (4) the surface / areasing with the direction parallel
with the normal line of the formation surface /rf@tion region of the tube

inserting opening (ink discharge opening) 8, (®) $hrface / area crossing with
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the direction parallel with the extending directimirthe tube insertion path (ink
discharging path) 22, or (6) the surface / areasing with the direction parallel
with the center line of the tube inserting open(iimyg discharge opening). The
above-described (1) surface / area crossing wélcéntridge mounting direction,
(2) surface / area crossing with the Y axis dimtt(3) surface / area crossing
with the cartridge depth direction, (4) surfacedaacrossing with the direction
parallel with the normal line of the formation sagé / formation region of the
tube inserting opening (ink discharge openingb3s(rface / area crossing with
the direction parallel with the extending directimirthe tube insertion path (ink
discharging path) 22, and (6) surface / area angssith the direction parallel
with the center line of the tube inserting open(iimg discharge opening) are not
limited to the XZ surface, but includes a surfaweined relative to the XZ
surface. The electrical contact 4 is preferabbvated with (1) the area
crossing with the cartridge mounting direction, {t® area crossing with the Y
axis direction, (3) the area crossing with theradge depth direction, (4) the area
crossing with the direction parallel with the notirnae of the tube inserting
opening (ink discharge opening) 8 formation surf#Bgthe area crossing with
the direction parallel with the extending directimirthe tube insertion path (ink
discharging path) 22, or (6) the area crossing thi¢ghdirection parallel with the
center line of the tube inserting opening (ink dege opening).

[0126]

[Second embodiment]

Referring to Figure 14 and 15, an ink redge according to a second
embodiment will be described. This embodimentfieent from the first
embodiment mainly in the structure of the tubeiitigie path 22, the structure of
the air vent path 16, the position of the air va&dling film 17 and the structure

of the connecting portion between the air vent d#&tland the ink
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accommodating chamber 11, and the other structdiréss embodiment are
substantially the same as of the first embodimeiitierefore, in the description
of this embodiment, the same reference numerafstae first embodiment are
assigned to the elements having the correspondimgibns in this embodiment,
and the detailed description thereof is omittedsiarplicity.

[0127]Figure 14 shows the internal structure of the iakredge of the second
embodiment, in which (a) is a view of the ink caige as seen in the X axis
direction, and (b) is a view of the ink cartridgeseen from the rear side in the Y
axis direction. Figure 15 shows the process ofmting of the ink cartridge

into the mounting portion in the second embodimentyhich (a) shows the
initial state of the insertion, and (b) shows timalf stage in which the insertion is
completed.

[0128]

<Internal structure of the ink cartridge>

(Structure of the tube insertion path)

As shown in Figure 14, the tube insertipgning 8 is provided on the
front surface 2c of the casing 2 in the neighbodchobthe bottom surface. The
tube inserting opening 8 is disposed at one entiopoof a tube insertion path 22,
and the other end portion of the tube insertioin @&t is connected to the ink
accommodating chamber 11. The tube insertion 22tis provided with a
sealing member 74 of elastic member (annular rubtenber, for example), the
valve 75 movable between a position for contactinthe sealing member 74 and
the position spaced away from the sealing membgan@ a spring 76 for urging
the valve 75 toward the sealing member 74. Therqéripheral surface of the
sealing member 74 is in close contact with therisneface of the tube insertion
path 22. In the state that an ink receiving tubésiot yet inserted into the

tube insertion path 22, the valve 75 contacts théhsealing member 74 to seal
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the opening of the sealing member 74. Thereftiefube insertion path 22 is
isolated from the sealing member 74 by the valvear8l the fluid
communication between the ink accommodating charhbend the outside is
not established. When the ink receiving tube seited into the tube insertion
path 22 through the tube inserting opening 8, #iee/75 is moved in the
direction of compressing the spring 76 to spacevéhee 75 from the sealing
member 74, so that the fluid communication betwiberink receiving tube 52
and the ink accommodating chamber 11 is establjdratithe inner surface of
the sealing member 74 contacts to the outer peaphkarface of the ink
receiving tube 52 to prevent the leakage of the iRy the insertion of the ink
receiving tube 52 into the tube insertion pathtB&,ink in the ink
accommodating chamber 11 can be supplied intontheeceiving tube 52.
[0129]

(Structure of the connecting portion between anty@th and ink
accommodating chamber)

As shown in Figure 14, one end portiothef air vent path 16 is
provided with an air vent 7, and the other endiportf the air vent path 16 is
connected with the ink accommodating chamber 1he dir vent sealing film
17 sealing the air vent 7 is mounted to the fromtage 2c which is an outer wall
surface of the casing 2, and is a member sepaaated flexible member 12. In
the connecting portion between the air vent pataridthe ink accommodating
chamber 11, there is provided an interrelation &dly capable of opening and
closing in interrelation with movement of a platember 14, and when the
interrelation valve 77 is opened, the air vent g&tand the ink accommodating
chamber 11 is brought into fluid communication wetch other. More
particularly, when the ink amount in the ink accoadating chamber 11 is not

less than a predetermined amount, the interrelatbre 77 is in the closed
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position as shown in part (b) of Figure 14, so thatink accommodating
chamber 11 is not in fluid communication with thievent path 16. The plate
member 14 is constituted such that it moves towladeft surface 2e with
consumption of the ink, and the ink amount in tileaccommodating chamber
11 becomes less than the predetermined amourglateemember 14 pushes the
interrelation valve 77 to openit. By this, th& Bccommodating chamber 11
and the air vent path 16 are brought into fluid ommication with each other.
In the fluid communication state, the ambient sintroduced into the ink
accommodating chamber 11 through the air vent pattorresponding to the
amount of the ink consumption from the ink accomatoy chamber 11, and
therefore, the negative pressure in the ink accodativay chamber 11 does not
become too high. Therefore, it can be avoidedttiaink supply from the ink
accommodating chamber 11 to the outside is impadedresult of the too high
negative pressure inside the ink accommodating beatl, and therefore, most
of the ink can be used up out of the ink accomnmindathamber.
[0130]
<Mounting operation and dismounting operation &f¢artridge>

The mounting operation of the ink cartedg this embodiment is as
shown in Figure 15, and it is substantially simitathe mounting operation in
the first embodiment shown in Figure 10.
[0131] As shown in part (a) of Figure 15, the ink caige 1 is inserted along
the inside of the mounting guide 50 to contachiéjection spring 57. When
the ink cartridge 1 is further inserted, the recddke discrimination portion 9 of
the ink cartridge 1 is checked in effect as to Wwhebr not it meets the projection
of the discrimination member 60 of the mountingtipor 33, and if so, the
cartridges is further inserted toward the rear.sidehen, the tube inserting

opening sealing film 18 is unsealed by the free@rttie ink receiving tube 52,
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and the ink receiving tube 52 is inserted intotth® inserting opening 8. The
positioning pin 53 is inserted into the positionpytion 6, and thereatfter, the air
vent sealing film 17 is unsealed by the unsealingb, and the unsealing pin 51
is inserted into the air vent 7. Subsequentlyjnkeeceiving tube 52 is inserted
into the opening of the sealing member 74 providedtie tube insertion path 22
to push the valve 75, so that the ink accommodativagnber 11 and the ink
receiving tube 52 are brought into fluid commurimatwith each other. Then,
the electrical contact contacts to the electricalnecting portion 55, and finally,
the engaging portion 24 is engaged with the lockirgjection 54 of the locking
lever 58, and the mounting operation is complepexdt((b) of Figure 15)
[0132] As described, in the second embodiment, too aityito the first
embodiment, the cartridge side interface portiarspaoperly connected with the
printer main assembly side interface portions.
[0133]
<Modified example of second embodiment>

The structures of this embodiment showRigure 14 is different
from the first embodiment in the four structurdge(structure of the tube
insertion path, the structure of the air vent p#th,position of the air vent
sealing film and the structure of the connectingipo between the air vent path
and the ink accommodating chamber), but this entbedi is not restricted to
such structures. For example, only the structtitbeotube insertion path 22
may be different from that of the first embodimentpnly the structure of the
connecting portion between the air vent path 16thadnk accommodating
chamber 11 may be different from the first emboditne In addition, at least
one of the structures of the four structures (twe,or three of the structures)
may be different from the first embodiment, andrsomdifications are within

the modified examples of this embodiment.
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[0134]
[Third embodiment]

Referring to Figures 16 - 19, a third ewhibment will be described.
The ink cartridge 1801 according to the third embuoht is substantially the
same as the first embodiment except that the $iteecasing is different from
that of the first embodiment. More particularlyetink cartridge 1801
according to the third embodiment is provided vtiité cartridge side interface
portions such as the tube inserting opening 8elbetrical contacts, the
positioning portion 6 and the engaging portionsrilarly to the ink cartridge 1
of the first embodiment. The positional relatioipséimong the cartridge side
interface portions in the third embodiment are camiwith the positional
relationships among the cartridge side interfacgéigres in the first embodiment
at least in the following points (1) - (4). (1ettube inserting opening 8 is
disposed in a position closer to the bottom surthea to the upper surface, on
the front surface of the casing. (2) the electwomtact 4 is disposed in a
position above the tube inserting opening 8. i@)dositioning portion 6 is
disposed in a position above the tube insertingnimge8 and below the electrical
contact 4. (4) the engaging portion 24 is providadhe upper surface of the
casing. In the description of this embodiment,same reference numerals as
in the first embodiment are assigned to the elesieaing the corresponding
functions in this embodiment, and the detailed dpsan thereof is omitted for
simplicity.
[0135]
<Structure of ink cartridge >

Figure 16 shows a schematic structur@eirtk cartridge 1801
according to the third embodiment, in which (a igerspective view of an outer

appearance of the ink cartridge 1801, and (b) steowiaside structure of the ink
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cartridge 1801. Figure 9 is a perspective vieustllating a connection relation
between the ink cartridge 1801 and a joint unité#&n out of the cartridge
mounting unit.  As will be understood from Figurg the joint unit 59 of the
third embodiment is the same as the joint unit B@e first embodiment.
Therefore, the structure, the positional relatiod the size of the cartridge side
interface portions connectable with the joint &8tas the printer main assembly
side interface portions are the same as thoseedfr§t embodiment. More
particularly, the structure, the positional relatend the sizes the electrical
contact, the positioning hole 6, the through-opgr#ii, the tube inserting
opening 8 and the discrimination portion 9 providedhe front surface 1802c of
the ink cartridge 1801 in the third embodimenttheesame as those of the
electrical contact, the positioning hole 6, thetlgh-opening 27, the tube
inserting opening 8 and the discrimination por@oprovided on the front surface
2c of the ink cartridge 1 in the first embodimentherefore, in designing both
of the ink cartridge 1 (Figure 9) of the first endiment and the ink cartridge
1801 (Figure 17) of the third embodiment, the jainit 59 as the printer main
assembly side interface portion may be commontla@adost of the joint unit 59
can be reduced. In addition, the structure, ttetipnal relation and the size of
the cartridge side interface portions such as lénerecal contacts 4, the
positioning hole 6, the through-opening 27, theetitserting opening 8 and the
discrimination portion 9 may be common, and theefthe design load of the
ink cartridge can be reduced.

[0136] As will be understood from Figures 16 and 17, ittkecartridge 1801 is
provided with a rectangular parallelepiped shamingal802 including an ink
accommodating chamber 11 therein. The casing &8d2des an upper surface
1802a, a lower surface (bottom surface) 1802bugality of side surfaces 1802c

- 1802f. The side surfaces include a front sur{&oat side) 1802c as a first
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side surface, a rear surface (rear side) 1802dsasand side surface, a left
surface 1802e as a third side surface connects{rit side surface and the
second side surface with each other, and a righd-sarface 1802f as a fourth
side surface connecting the first side surfacethadecond side surface with
each other.

[0137] The size of the casing 1802 is larger than th#tecasing 2 of the first
embodiment. More particularly, the size (height)he casing 1802 in the Z
axis direction is larger than that of the casingf the first embodiment, and the
size (depth) of the casing 1802 in the Y axis diogcis larger than that of the
casing 2 of the first embodiment. For exampléhaexample of the sizes of
the casing 1802, the height is approx. 7.8 cmdéph is approx. 9.5 cm which
are larger than the height of approx. 4.7 cm aedi#pth of approx. 8.4 cm of
the casing 2 of the first embodiment, respectivel@n the other hand, the size
(width) of the casing 1802 measured in the X akisation is the same as that of
the casing 2 of the first embodiment (approx. I for example). The specific
dimensions are merely preferable examples, ancgthizodiment is not limited to
such dimensions.

[0138] The casing 1802 has a generally rectangularlpbapiped shape having
six major sides. The left surface 2e and the +igintd surface 2f of the 6
surfaces have the maximum area, and the fronteu(feont side) 2c and the rear
surface (rear side) 2d have the minimum area. rélagionship of the areas of
the six sides is the front surface 2c and thesedace 2d < upper surface 2a and
the lower surface (bottom surface) 2b < the leftase 2e and right-hand surface
2f.  The areas of the left surface 2e and thetigimd surface 2f are approx.
74.10 (=7.8x9.5) cm”2  The areas of the uppeaserRa and the lower surface
2b are approx. 15.20 (=1.6x9.5) cm”"2. The aredkeofront surface (front

side) 2c and the rear surface (rear side) is eapioa. 12.48 (=1.6x7.8) cm”2.
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[0139] As described above, the positional relation sn¢hrtridge side interface
portions are the same as that of the first embodlipaad for example, the tube
inserting opening 8, the through-opening 27, th&atmming hole 6 and the
substrate 3 are disposed in the order named frerhdtiom side toward the
upper side. However, as contrasted to the inkidge 1 of the first
embodiment, in the ink cartridge 1801 accordinth®third embodiment, the
electrical contacts 4 are disposed in the neighdmmitof the center of the front
surface 1802c in the height direction. More pattidy, the electrical contacts
are disposed slightly above the center portiohefftont surface 1802c with
respect to the height direction. That is, thetelesd contacts 4 are disposed on
the positions in an upper side of the front surfa®8@2c (the portion above the
center with respect to the height direction) arder to the center portion than to
the upper surface. With such a structure, theivelpositional relationship
between the tube inserting opening 8, the eleticimatact and the engaging
portion 24 are the same as that of the first enthedt. More particularly, even
if the electrical contacts 4 are provided adjaterthe neighborhood of the center
of the front surface 1802c, the engaging portiornt ZAstill disposed in the
position closer to the electrical contacts 4 thathe tube inserting opening 8,
and therefore, the advantageous effects of thieeimbodiment are provided. In
the third embodiment, the engaging portion 24 avjaled on the upper surface
1802a (more particularly, the position closer te fitont surface 1802a than to the
rear surface 1802d on the upper surface 1802ajlar to dispose engaging
portion 24 in the position closer to the electricahtact than to the tube inserting
opening 8, but the structure for disposing the gimgaportion 24 to the position
closer to the electrical contact the than to the tinserting opening 8 is not
limited to the above-described structure.

[0140] In addition, in the third embodiment, the positi@ portion 6 is
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disposed in the position closer to the electricaltact than to the tube inserting
opening 8, similarly to the first embodiment, ahdrefore, the advantageous
effects similar to those of the first embodimenthis respect are provided in the
third embodiment.  Similarly to the first embodineihe electrical contacts 4
are arranged along the X axis direction in thedteimbodiment, and therefore,
the same advantageous effects similar to thedirgiodiment in this respect can
be provided in the third embodiment.
[0141]
<Mounting operation and dismounting operation &f¢artridge>

The mounting operation of the ink cartadi301 in the third
embodiment is shown in Figure 18 and is almost#rae as the mounting
operation in the first embodiment. The ink caged.801 of the third
embodiment is taller than the ink cartridge 1 @& finst embodiment, and
therefore, the locking lever 58 is at a higher posj correspondingly. The
mounting guide and the inside space of the moumtorgon 33 in the third
embodiment are larger than those in the first enmbent, but the functions of the
mounting portions of these embodiments are the santethe detailed
description is omitted for the sake of simplicity.
[0142] As shown in part (a) of Figure 18, the ink caige 1801 is inserted
along the inside of the mounting guide 50 to cantiathe ejection spring 57.
When the ink cartridge 1801 is further inserte@, idcess of the discrimination
portion 9 of the ink cartridge 1 is checked in effas to whether or not it meets
the projection of the discrimination member 60k thounting portion 33, and if
so, the cartridges is further inserted toward & side. Then, the tube
inserting opening sealing film 1801 is unsealedh&yfree end of the ink
receiving tube 52, and the ink receiving tube 52serted into the tube inserting

opening 8. The positioning pin 53 is inserted ith® positioning portion 6, and
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thereatfter, the air vent sealing film 17 is unseéddg the unsealing pin 51, and the
unsealing pin 51 is inserted into the air vent 3ubsequently, the ink receiving
tube 52 is inserted into the slit of the sealingnmher 74 provided in the tube
insertion path 22 to push the valve 75, so thattke@ccommodating chamber 11
and the ink receiving tube 52 are brought intodflcommunication with each
other. Then, the electrical contact contacts éoellectrical connecting portion
55, and finally, the engaging portion 24 is engagét the locking projection 54
of the locking lever 58, and the mounting operatmoompleted (part (b) of
Figure 18)
[0143] As described, in the third embodiment, too, santyi to the first
embodiment, the cartridge side interface portiarspaoperly connected with the
printer main assembly side interface portions.
[0144]
<Wide ink cartridge> <

Figure 19 is a schematic view of an inkrodge 1801BK of the third
embodiment. The basic structures of the blackcarkridge 1801BK shown in
Figure 19 are substantially the same as the cokocartridge 1801 shown in
Figure 16. For example, the heights and the depththe same, and the kinds,
the arrangements and the arrangement widths afattiedge interface portions
are also the same.
[0145] A major difference between the black ink cartedg@01Bk and the
color ink cartridge 1801 is that the width of tHadk ink cartridge 1801BKk is
larger than those of the color ink cartridges, #rad the cartridge interface
portions are offset to one side (more particul&slthe right side) of the front
surface. By the offset structure, the width of ¢heridge interface portions of
the black cartridge is the same as those of the calrtridges. By this, the size

and the general structure of the joint unit 59 lsarmade common between the
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black and the other colors.
[0146]
[Fourth embodiment]

Referring to Figure 20, a fourth emboditmeill be described.
Figure 20 is a schematic view schematically showlgstructure of the ink
cartridge of this embodiment, which is charactetigethe structure of an
engaging portion 224. This embodiment is diffefeotn the first embodiment
only in the structure of the engaging portion, #malother structures are
substantially the same as those of the first emmbedi. Therefore, in the
description of this embodiment, the same referengeerals as in the first
embodiment are assigned to the elements havingptinesponding functions in
this embodiment, and the detailed description thfeseomitted for simplicity.
[0147] In the foregoing embodiments, in order to prowlte engaging portion
24 in the position closer to the electrical conthan to the tube inserting opening
8, the engaging portion 24 is placed on the uppdase of the casing, but the
structure of placing the engaging portion 24 inghbsition closer to the electrical
contact than to the tube inserting opening 8 idinoted to the structures of the
foregoing embodiments. The engaging portion maglisgosed in the position
closer to the electrical contact than to the tuiseiting opening 8, by placing the
engaging portion in a portion different from thepep surface of the casing. In
order to place the engaging portion 24 in the pwsitloser to the electrical
contact 4 than to the tube inserting opening 8, fireferable that the engaging
portion is placed in a position closer to the uppeface than to the bottom
surface.
[0148] As shown in Figure 20, a second casing membesif@y member) 41
constituting a right-hand surface 2f of the cassgrovided with the engaging

portion 224. More particularly, the engaging pmmtR24 is in the form of a
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projection extending from the right-hand surfacen2he X axis direction
(widthwise direction perpendicular to the right-desurface). The projection
224 includes a side which is an area 224a crossithigthe cartridge mounting
direction (Y axis direction), and at least a pdrthe area 224a contacts to the
locking projection 54 of the locking lever 58 satlthe engaging portion 124 and
the locking projection 54 are engaged with eackeroth Similarly to the area 24a
of the engaging recess 24 shown in Figure 5, théacbregion 224a of the
engaging portion 224 is the area crossing withdihection parallel with the
normal line of the electrical contact 4 or the naliine of the area on the
substrate 3 on which the electrical contacts $eseided, and particularly in this
embodiment, the area 224a is perpendicular toitkettbn parallel with the
normal line. The area 224a is an area crossirtytivé direction parallel with
the normal line of the formation surface of the di&charge opening 8 and is an
area crossing with the direction parallel with thection in which the ink
discharging path 22 extends. Furthermore, the222éa is an area crossing
with the direction parallel with the center linetbé ink discharge opening 8 (a
phantom line passing through the center of thediskharge opening 8).

[0149] In this embodiment, the engaging portion is palediin a portion
different from the upper surface of the casingsta®vn in Figure 20, but the
present invention is not limited to such a strueturFor example, the engaging
portion may be provided in the position used iifth Embodiment or a sixth
embodiment which will be described hereinafter. mi&irly to this embodiment,
the engaging portion is disposed in a positionarids the upper surface than to
the lower the surface also in the fifth embodinmemd the sixth embodiment
which will be described hereinafter.

[0150] As will be understood from the description otembodiment, the

engaging portion used in the present inventiorotdimited to the recess
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configuration, but it may be a projected configimatas shown in Figure 20.
[0151]
[Fifth embodiment]

Referring to Figures 21 - 22, a fifth erdlment will be described.
This embodiment is different from the first embodimhonly in the structure of
the engaging portion and the configuration of thgirrg, and the major structures
in the other aspects of this embodiment are sutisligrthe same as first
embodiment. Therefore, in the description of #ngodiment, the same
reference numerals as in the first embodiment ssgaed to the elements having
the corresponding functions in this embodiment, tieddetailed description
thereof is omitted for simplicity. Correspondirmgthe difference in the
configuration of the casing, the internal strucsufte configuration of the ink
accommodating chamber, the configuration of thevexit path, for example) are
different, but the functions are the same despiedifference in the
configuration, and therefore, the description & ithternal structures will be
omitted.
[0152]Figure 21 schematically shows the structure oirtkecartridge 301 of the
fifth embodiment, in which (a) is a perspectivewief the outer appearance of
the ink cartridge 301, and (b) shows the intertralcture of the ink cartridge 301
as seen from the right-hand surface side alon¥ thes direction. As shown in
Figure 21, the configuration of the casing 2 isybec, that is, the upper surface
2a is small, and the rear surface 2d is constityea curved surface and an
inclined surface. An area of a part of the reafase 2d functions as an
engaging portion 324. More patrticularly, the inelil surface or the curved
surface of the rear surface 2d adjacent to theruppéace constitutes the
engaging portion 324. The engaging portion 32Adser to the upper surface

2a than to the bottom surface 2b.
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[0153] The mounting operation of the ink cartridge 3@1he fifth embodiment
is shown in Figure 22, and is almost the sameeasibunting operation in the
first embodiment shown in Figure 10. Therefore, dietailed description is
omitted, but briefly, the engaging portion 324 igaged with the locking
projection 54 of the locking lever 58 as shown iguFe 22. As will be
understood from the foregoing, the engaging pontisetble in the ink cartridge of
the present invention is not limited to the recesssed in the first-third
embodiments or to the projection used in the foarttibodiment, but may be a
curved surface or an inclined surface. In addjttbe position of the engaging
portion is not limited to the upper surface 2alaf tasing 2 as shown in Figure 2
or to the side surface 2f of the casing 2 as shaviAigure 20, but it may be a
rear surface 2d of the casing 2 of this embodirasrghown in Figure 21.

[0154] Similarly to the area 24a shown in Figure 5 @rdhea 224a shown in
Figure 20, the inclined surface or the curved srfeonstituting the engaging
portion 324 crosses with the direction parallehwitie normal line of the
electrical contact 4 or the normal line of the avaahe substrate 3 on which the
electrical contact 4 is provided, and particulanlyhis embodiment, the engaging
portion 324 is perpendicular to the direction patalith the normal line. The
engaging portion 324 crosses with the directioraftelrwith the normal line of
the formation surface of the ink discharge opet@raind crosses with the
direction parallel with the extending directiontbé ink discharging path 22.
Furthermore, the engaging portion 324 crosses théldirection parallel with the
center line of the ink discharge opening 8 (phanliompassing through the
center of the ink discharge opening 8).

[0155]

[Sixth embodiment]

Referring to Figures 23 - 24, a sixth edibwent will be described.
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This embodiment is different from the first embodimhonly in the structure of
the engaging portion and the configuration of thgirrg, and the major structures
in the other aspects of this embodiment are sutisligrthe same as first
embodiment. Therefore, in the description of #ngodiment, the same
reference numerals as in the first embodiment ssgyaed to the elements having
the corresponding functions in this embodiment, tieddetailed description
thereof is omitted for simplicity. Correspondirmgthe difference in the
configuration of the casing, the internal structuftte configuration of the ink
accommodating chamber, the configuration of theveiit path, for example) are
different, but the functions are the same despiedifference in the
configuration, and therefore, the description & ithternal structures will be
omitted.

[0156]Figure 23 schematically shows the structure oirtkecartridge 401 of the
sixth embodiment, in which (a) is a perspectivewad the outer appearance of
the ink cartridge 401, and (b) shows the intertralcture of the ink cartridge 401
as seen from the right-hand surface side alongtheis direction. In Figure 23,
the configuration of the casing 2 is peculiar, #m@lupper surface 2a and the rear
surface 2d a small, and there is provided a coforectgion 2 g connecting the
upper surface 2a and the rear surface 2d. A panmeaconnection region 2 g
functions as the engaging portion 424. More paldity, the connection region
2 g includes a first area which is connected withupper surface 2a and which
extends substantially in parallel with the frontfage 2c, and a second area
which is connected with the rear surface 2d anatlwbktends substantially in
parallel with the bottom surface 2b, in which & #larface portion which is
adjacent to the upper surface and which is a ffdhedfirst area functions as the
engaging portion 424. The engaging portion 424 the position closer to the

upper surface 2a than to the bottom surface 2b.
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[0157] The mounting operation of the ink cartridge 4@1he sixth
embodiment is shown in Figure 24, and is almosttrae as the mounting
operation in the first embodiment shown in Figude 1Therefore, the detailed
description is omitted, but briefly, the engagiragtpn 424 is engaged with the
locking projection 54 of the locking lever 58 a®wim in Figure 242. As will be
understood, the engaging portion of the ink cagidsable in the present
invention is not limited to the recesses used @ittst-third embodiments or to
the curved surface, the projection used in thetfoembodiment or the inclined
surface used in the fifth embodiment. The positbthe engaging portion is
not limited to the upper surface 2a of the casiag 8hown in Figure 2, the side
surface 2f of the casing 2, the rear surface a2detasing 2 as shown in Figure
20, but it may be that connection region 2 g betwtbe upper surface 2a and the
rear surface 2d of the casing 2 of this embodirasrghown in Figure 23.
[0158] Similarly to the area 24a shown in Figure 5 dreldrea 224a shown in
Figure 20, the surface constituting the engagintiggo424 crosses with the
direction parallel with the normal line of the dlécal contact 4 or the normal
line of the area on the substrate 3 on which teetetal contact 4 is provided.
The engaging portion 424 crosses with the direqtieallel with the normal line
of the formation surface of the ink discharge opgr8 and crosses with the
direction parallel with the extending directiontbé ink discharging path 22.
Furthermore, the engaging portion 424 crosses théldirection parallel with the
center line of the ink discharge opening 8 (phantiompassing through the
center of the ink discharge opening 8).
[0159]
[Seventh embodiment]

Referring to Figures 25 - 26, a seventbaiiment will be described.

This embodiment is different from the first embodimhonly in the structure of
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the engaging portion, and the major structurelénother aspects of this
embodiment are substantially the same as first éiment. Therefore, in the
description of this embodiment, the same referengeerals as in the first
embodiment are assigned to the elements havingpiinesponding functions in
this embodiment, and the detailed description thfeseomitted for simplicity.
[0160]Figure 25 schematically shows the structure oirtkecartridge 501 of the
seventh embodiment, in which (a) is a perspectie® wf the outer appearance
of the ink cartridge 501, and (b) shows the intestraicture of the ink cartridge
501 as seen from the right-hand surface side dlmm¥ axis direction. As
shown in Figure 25, the engaging portion 524 inftlm of a projection is
provided on the upper surface 2a of the casing\ore particularly, the
engaging portion 524 is a projection having a pesdaon shape in the form of a
horizontal triangular prism. The projection 524ludes a side which is an area
524a crossing with the cartridge mounting direc{igraxis direction), and at
least a part of the area 524a contacts the logkiogction 54 of the locking
lever 58 so that the engaging portion 124 anddblkithg projection 54 of the
locking lever 58 are engaged. Similarly to thead?éa of the engaging recess
24 shown in Figure 5, the contact region 524a efaihgaging portion 524 is the
area crossing with the direction parallel with tleemal line of the electrical
contact 4 or the normal line of the area on thessate 3 on which the electrical
contacts 4 are provided, and particularly in timbediment, the area 524a is
perpendicular to the direction parallel with themal line. The area 524a is an
area crossing with the direction parallel with tleemal line of the formation
surface of the ink discharge opening 8 and is aa arossing with the direction
parallel with the direction in which the ink disehag path 22 extends.
Furthermore, the area 524a is an area crossingheattirection parallel with the

center line (a phantom line passing through theecest the ink discharge
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opening 8) of the ink discharge opening 8.
[0161] The mounting operation of the ink cartridge 501he seventh
embodiment is shown in Figure 26, and it is alntlkstsame as the mounting
operation in the first embodiment shown in Figude 1Therefore, only the
relationship between the engaging portion 524 heddcking lever 58 will be
described. When the ink cartridge 501 placed énpibisition indicated in part
(a) of Figure 26 further enters in the mountingediron (Y axis direction), the
engaging portion 524 pushes up the locking prajecside of the locking lever
58 by the contact with the locking projection 54NVhen the ink cartridge 701
further enters to the point where the engaging@o&24 is downstream of the
locking projection 54 with respect to the mountdigection, the area 524a of the
engaging portion 524 is engaged with the lockirmjgmtion 54 as shown in part
(b) of Figure 26. Thus, the mounting of the inktedge 501 is completed. As
described above, the engaging portion usable Wwéhrik cartridge of the present
invention is not limited to the recess shown infilst - third embodiments of the
present invention, the projection used in the toernbodiment, the curved
surface or inclined surface used in the fifth emibyaht, the flat surface of the
sixth embodiment, or the like.
[0162]
[Eighth embodiment]

Referring to Figures 27 - 28, an eighttbeciment will be described.
This embodiment is different from the first embodimhonly in the structure of
the engaging portion, and the major structurelénother aspects of this
embodiment are substantially the same as first éiment. Therefore, in the
description of this embodiment, the same referengeerals as in the first
embodiment are assigned to the elements havingpiinesponding functions in

this embodiment, and the detailed description thfeéseomitted for simplicity.
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[0163] Figure 27 schematically shows the structure oiritkecartridge 601 of
the eighth embodiment, in which (a) is a perspectiew of the outer appearance
of the ink cartridge 601, and (b) shows the intestraicture of the ink cartridge
601 as seen from the right-hand surface side dlmm axis direction. An
engaging portion 624 is a movable member providethe upper surface 2a of
the casing 2. More patrticularly, the engagingipar624 includes an elastically
deformable lever supported by the upper surfacef #ae casing 2 so that a
projection 624a extending in the Z axis directismiovable toward the upper
surface 2a of the casing 2. By the projection 62#gaging with a locking
projection 54 of the locking lever 58, the engagaogtion 624 engages with the
locking lever 58. Similarly to the area 24a of #mgaging recess 24 shown in
Figure 5, the projection 624a crosses with a dwagbarallel with the normal line
of the electrical contact 4 or the normal linelu# tirea on the substrate 3 on
which the electrical contact 4 is provided, and engarticularly, in this
embodiment the projection 624a is perpendiculdneadirection parallel with the
normal line. The projection 624a is a portion sing with the direction parallel
with the normal line of the ink discharge openiByformation surface, and is
also a station crossing with the direction paraligh the extending direction of
the ink discharging path 22. Furthermore, thequtapn 624a is a portion
crossing with the direction parallel with the ceniee of the ink discharge
opening 8 (phantom line passing through the cagitdre ink discharge opening
8).

[0164] The mounting operation of the ink cartridge 60taading to the eighth
embodiment is shown in Figure 28, and is almosttrae as the mounting
operation in the first embodiment shown in Figude 1Therefore, only the
relationship between the engaging portion 624 heddcking lever 58 will be
described. When the ink cartridge 601 placed éenpibsition shown in part (a)
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of Figure 28 advances in the mounting directioraf¥s direction), the projection
624a contacts to the locking projection 54 to raisecking projection side of the
locking lever 58. When the ink cartridge 601 fertdvances, and projection
624a becomes downstream of the locking projectibwibh respect to the
mounting direction, the engaging portion 624 ishmasdown by the locking
projection 54 at this position, and as shown int ({@rof Figure 28, the projection
624a of the engaging portion 624 is engaged wigHdbking projection 54 of the
locking lever 58. Thus, the mounting of the inktddge 601 is completed.
As will be understood from the foregoing, the engggportion usable with the
ink cartridge according to the present inventionaslimited to a stationary (non-
movable) engaging portion used in the first-sevemtivodiments.
[0165]
[Ninth embodiment]

Referring to Figures 29 - 30, a ninth edibeent will be described.
This embodiment is different from the first embodimhonly in the structure of
the engaging portion, and the major structurelénother aspects of this
embodiment are substantially the same as first éim@nt. Therefore, in the
description of this embodiment, the same referengeerals as in the first
embodiment are assigned to the elements havingpiinesponding functions in
this embodiment, and the detailed description thfeseomitted for simplicity.
[0166] Figure 29 schematically shows the structure oirtkecartridge 701 of
the ninth embodiment, in which (a) is a perspectiesv of the outer appearance
of the ink cartridge 701, and (b) shows the intestraicture of the ink cartridge
7601 as seen from the right-hand surface side dlmg axis direction. The
engaging portion 724 is a member movable relabvide front surface 2c of the
casing 2a, and is provided on the upper surfacd #tee casing 2. The movable

engaging portion 724 is urged by a spring 725 aslastic portion in -A direction,
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and is movable in the -A and +A directions by tkpansion and contraction of
the spring 725. The spring 725 functions as emgggortion moving means for
moving the engaging portion 724 relative to thergp2. Similarly to the area
24a of the engaging recess 24 shown in Figureeberigaging portion 724
crosses with the direction parallel with the nortireg of the electrical contact 4
or the normal line of the area on the substrate &ich the electrical contact 4
is provided, and particularly in this embodimehg £ngaging portion 724 is
perpendicular to the direction parallel with themal line.
[0167] The mounting operation of the ink cartridge 70&aading to the ninth
embodiment is shown in Figure 30, and is almost#rae as the mounting
operation in the first embodiment shown in Figude 1Therefore, only the
relationship between the engaging portion 724 heddcking lever 58 will be
described. In the state that the engaging poi@#hdoes not contact the
locking projection 54 (non-engagement state), greng 725 is expanded as
shown in part (a) of Figure 30. When the ink d¢dgie 701 advances in the
mounting direction (Y axis direction), the engagpuagtion 724 contacts to the
locking projection 54 so that they are brought ebgagement with each other,
as shown in part (b) of Figure 30. In the engagemstate, the spring 725 is in
the compressed state. The position of the engaugirteon 724 in part (b) of
Figure 30 is closer to the front surface 2c orteleal contact 4 than the position
of the engaging portion 724 in part (a) of Figuée 3
[0168]
[Tenth embodiment]

Referring to Figure 31, a tenth embodinveititbe described. This
embodiment is different from the first embodimentyan the disposition of the
substrate having the electrical contacts, and themstructures in the other

aspects of this embodiment are substantially theesas first embodiment.
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Therefore, in the description of this embodimem, $ame reference numerals as
in the first embodiment are assigned to the elesieaing the corresponding
functions in this embodiment, and the detailed dpsan thereof is omitted for
simplicity.

[0169] Figure 31 schematically shows the structure oiritkecartridge 801 of
the tenth embodiment, in which (a) is a perspectiger of the outer appearance
of the ink cartridge 801, and (b) shows the intestraicture of the ink cartridge
801 as seen from the right-hand surface side dlmm axis direction. As will
be understood from Figure 31, the substrate 3agiged on an inclined surface
2h connecting the upper surface 2a and the frafasai2c. More particularly,
the electrical contact 4 on the substrate 3 has@a crossing with the Y axis
direction so as to be electrically connectabléntorhain assembly side electrical
connecting portion 55, and the area is inclinedtne to both of the upper
surface 2a and the front surface 2c. With thiscstire of Figure 31, the
electrical contact 4 has the area crossing witlc#irgidge inserting direction (Y
axis direction), and therefore, the electrical eoh? is not provided on a surface
parallel with the Y axis direction, and the amoohtubbing between the
electrical contact 4 and the main assembly sidgratal connecting portion 55
upon the insertion of the ink cartridge 801 carsbygpressed. Furthermore,
similarly to the first embodiment, the plurality efectrical contacts 4 are
arranged along the widthwise direction (X axis clii@n) of the ink cartridge
1101, and therefore, the same advantageous effedfthe first embodiment are
provided. As will be understood from the descaptof this embodiment, the
structures of the substrate 3 and the electriqatiaobs 4 of the ink cartridge
according to the present invention are not limteethe structure in which they
are provided on the front surface 2c as in thé-finsth embodiments.

[0170] The electrical contact 4 shown in Figure 31 Has(area crossing with
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the cartridge inserting direction (mounting direal, (2) a area crossing with the
Y axis direction, (3) a area crossing with the ége depth direction, (4) a area
crossing with the direction parallel with the noirnae of the tube inserting
opening 8 (ink discharge opening) the formatioriaag, (5) a area crossing with
the direction parallel with the extending directimirthe tube insertion path (ink
discharging path) 22, and (6) a area crossing thitdirection parallel with the
center line of the tube inserting opening (ink desge opening) 8. The
substrate 3 shown in Figure 31 has (1) a surfaassirg with the cartridge
inserting direction (mounting direction), (2) afwe crossing with the Y axis
direction, (3) a surface crossing with the carteidigpth direction, (4) a surface
crossing with the direction parallel with the noirnae of the tube inserting
opening 8 (ink discharge opening) formation surf#Bga surface crossing with
the direction parallel with the extending directimirthe tube insertion path (ink
discharging path the 22, and (6) a surface crosgitigthe direction parallel with
the center line of the tube inserting opening @Mcharge opening) 8.

[0171]

[Eleventh embodiment]

Referring to Figures 32 - 33, an elevattbodiment will be
described. This embodiment is different from tingt embodiment only in the
structure of supporting the substrate having teetatal contacts, and the major
structures in the other aspects of this embodimensubstantially the same as
first embodiment. Therefore, in the descriptionito$ embodiment, the same
reference numerals as in the first embodiment ssgyaed to the elements having
the corresponding functions in this embodiment, tieddetailed description
thereof is omitted for simplicity.

[0172] Figure 32 schematically illustrates the structurthe ink cartridge 901

of the eleventh embodiment. The substrate 3 pealvigith the electrical
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contacts 4 is urged in the direction indicated Byby a spring as an elastic
member 937, and is movable in the directions +A-#&ndy the expansion and
contraction of the spring 937. The spring 937 fioms as a substrate moving
means for moving the substrate 3 relative to tlsenga The spring 937 is
positioned by a projection 936 provided on the b&idk of the substrate 3 and a
projection 938 provided on the front wall of thesicey 2.  In the state that the
ink cartridge 901 is not mounted to the mountingipa 33 (non-use state of the
ink cartridge), the spring 937 is in the expandatks as shown in part (a) of
Figure 32. On the other hand, in the state thatrtk cartridge 901 is mounted
in the mounting portion 33, the spring 937 is ia tompressed state as shown in
part (b) of Figure 32, and the substrate 3 retrit@etsird the rear side beyond the
front surface 2c correspondingly to the compressiathe spring 937.

[0173] Figure 33 shows of the process in which the inkrickye 901 of the
eleventh embodiment is inserted into the mountimigign 33, in which a (a)
shows an initial state of insertion, and on (b)vesithe insertion completed state.
The mounting operation in this embodiment is shawfigure 33, and is almost
the same as the mounting operation in the firstaghmbent shown in Figure 10.
Therefore, only the expansion and contraction efdpring 937 and the
movement of the substrate 3 will be described. thénstate the electrical contact
on the substrate 3 is not contacted with the msserably side electrical
connecting portion 55, as shown in part (a) of FegeB, the spring 937 is in the
expanded state. When the ink cartridge 901 isteddrom the position shown
in part (a) of Figure 33 to the position shown amtb) of Figure 33, the
electrical contact 4 contacts to the main assemsidly electrical connecting
portion 55. The cartridge 901 is further insetimdard the rear side, then the
electrical contact 4 is pressed by the main assesithé electrical connecting

portion 55, and the spring 937 is compressed, laadubstrate 3 is moved toward
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the rear side beyond the front surface 2c. Thtexeafs shown in part (b) of
Figure 33, the engaging portion 24 is engaged thighocking lever 58, by which
the mounting of the ink cartridge 901 is completed.

[0174] With this structure of Figure 32, the substrate @rged by the spring
937 in the direction of +A (mounting direction),cathe contact between the
electrical contacts 4 and the main assembly silgredal connecting portion 55
is easily stabilized. In addition, the substrate Biovable in the -A direction
using the spring 937, and therefore, when the batttontacts 4 contact to the
main assembly side electrical connecting portidhgitte contact pressure
therebetween does not increase beyond the necessisywill be understood
from the description of this embodiment, the swistB and the electrical
contacts 4 of the ink cartridge of the present miva® is not limited to those
fixed on the front surface 2c.

[0175] The electrical contact 4 shown in Figures 32 3®ithas (1) a area
crossing with the cartridge inserting direction (mbng direction), (2) a area
crossing with the Y axis direction, (3) a area snog with the cartridge depth
direction, (4) a area crossing with the directiangtlel with the normal line of
the tube inserting opening 8 (ink discharge opéning formation surface, (5) a
area crossing with the direction parallel with éx@ending direction of the tube
insertion path (ink discharging path) 22, and (&yea crossing with the direction
parallel with the center line of the tube insertopening (ink discharge opening)
8. The substrate 3 shown in Figures 32 and 331)assurface crossing with
the cartridge inserting direction (mounting direal), (2) a surface crossing with
the Y axis direction, (3) a surface crossing wité tartridge depth direction, (4)
a surface crossing with the direction parallel vifte normal line of the tube
inserting opening 8 (ink discharge opening) formasurface, (5) a surface

crossing with the direction parallel with the exderg direction of the tube
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insertion path (ink discharging path the 22, anda(6urface crossing with the
direction parallel with the center line of the tuhserting opening (ink discharge
opening) 8.
[0176]
[Twelfth embodiment]

Referring to Figures 34 - 35, a twelfthbediment will be described.
This embodiment is different from the first embodimhonly in the structure of
the substrate having the electrical contacts, hedrtajor structures in the other
aspects of this embodiment are substantially theesas first embodiment.
Therefore, in the description of this embodimem, $ame reference numerals as
in the first embodiment are assigned to the elesieaing the corresponding
functions in this embodiment, and the detailed dpson thereof is omitted for
simplicity.
[0177] Figure 34 schematically shows the structure oiritkecartridge 801 of
the twelfth embodiment, in which (a) shows an inéstructure of the ink
cartridge 1001 as seen from the right-hand suatalong the X axis direction,
and (b) is a perspective view of a substrate 1003e substrate 1003 provided
with the electrical contact 1004 is rotatable atmutation shaft 1037. The
substrate 1003 has a L shape including a firsigpod003a and a second portion
1003b substantially perpendicular to the first ot wherein the first portion
1003a and the second portion 1003b are connectaceach other by the rotation
shaft 1037. The rotation shaft 1037 is fixed ® ¢hasing at the opposite ends
thereof. A back side of the second portion 1003ih® substrate 1003 is
provided with a tension spring (unshown) connetveal lower surface of the
upper wall of the casing 2. The tension springearipe second portion 1003b
of the substrate 1003 such that in the non-use efdhe ink cartridge, the

electrical contact 1004 faces substantially dowiayar On the other hand, the
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first portion 1003a of the substrate 1003 functit;meeceive a rotational force
from the mounting portion 33 by being contactedhi®/mounting portion 33 in
the insertion of the ink cartridge 1001. By thmstfiportion 1003a receiving the
rotational force, the entire substrate 1003 istestabout the rotation shaft 1037,
and the electrical contacts 1004 provided on teersz portion 1003b of the
substrate 1003 are electrically connected to the aesembly side electrical
connecting portions 55. In this manner, the elegfcontact 1004 faces
substantially downwardly in the non-use state efitik cartridge, but in the
electrical connection state connecting with themaaisembly side electrical
connecting portions 55, it faces toward the front.

[0178] Figure 35 shows the process in which the ink aig&il001 of the
twelfth embodiment is inserted into the mountingtiom 33, in which (a) shows
an initial state of the insertion, (b) shows theeduring the insertion, and (c)
shows the insertion completed state. As showrarh(@) of Figure 35, when
the ink cartridge 1001 is inserted, the first portil003a of the substrate 1003
contacts to the upper mounting guide 50, so tresthpstrate 1003 is rotated.
As shown in part (b) of Figure 35, the ink carted01 is inserted in the state
that the second portion 1003b of the substrate 18 frontwardly. Thereof,
as shown in part (c) of Figure 35, the electricaitact of the substrate 1003 is
electrically connected to the main assembly sidetgtal connecting portion 55,
and the engaging portion 24 is engaged with thiiihgdever 58, thus
completing the mounting. When the ink cartridg@1L.& dismounted from the
cartridge mounting portion 33, the substrate 180®tated in the opposite
direction by the tension spring (unshown) providedhe back side of the second
portion 1003b of the substrate 1003, by which teetgcal contact 1004 faces
downward as shown in part (a) of Figure 34. Theiten spring functions as

substrate moving means for moving the substrat8 t€lative to the casing.
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[0179] With this structure shown in Figures 34 and B, dlectrical contact the
1004 are placed in the casing at a deep portioohnikiless accessible by the
user before the cartridge is mounted, and withmbenting operation of the ink
cartridge, the substrate 1003 is rotated so tleaelbctrical contacts 1004 are
moved to the positions where they are electricadhynectable with the main
assembly side electrical connecting portion 55, thedefore, the likelihood of
the user touching the electrical contacts 1004rkdfte mounting of the cartridge
mounting can be reduced.

[0180] In the non-use state of the cartridge, the etadtcontact 1004 shown in
Figures 34 and 35 does not have (1) a area crosginghe cartridge inserting
direction (mounting direction), (2) a area crosswith the Y axis direction, (3) a
area crossing with the cartridge depth directidha(area crossing with the
direction parallel with the normal line of the tuipserting opening 8 (ink
discharge opening) the formation surface, (5) a aressing with the direction
parallel with the extending direction of the tubeertion path (ink discharging
path) 22, or (6) a area crossing with the direcpiarallel with the center line of
the tube inserting opening (ink discharge open#&ig) However, in the
mounting completed state of the ink cartridge 160ih the connected state
relative to the main assembly side electrical coting portion 55, the electrical
contact 1004 shown in Figures 34 and 35 has threses 41) - (6).

[0181]

[Thirteenth embodiment]

Referring to Figures 36 and 37, a thirteeambodiment will be
described. This embodiment is different from tingt embodiment only in the
structure and disposition of the substrate havmegeiectrical contacts, and the
major structures in the other aspects of this enmbext are substantially the

same as the first embodiment. Therefore, in tlserg&ion of this embodiment,
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the same reference numerals as in the first emlsdiare assigned to the
elements having the corresponding functions inegm&odiment, and the detailed
description thereof is omitted for simplicity.

[0182] Figure 36 schematically shows the structure ofrikecartridge 1101 of
the tenth embodiment, in which (a) is a perspectiger of the outer appearance
of the ink cartridge 1101, and (b) shows the iraéstructure of the ink cartridge
1101 as seen from the right-hand surface side almn axis direction. As
shown in Figure 36, the substrate 1103 has a suftata L shape including a
first portion 1103a parallel with the upper surfacel a second portion 1103b
substantially perpendicular to the first portiorD34, and a back side of the first
portion 1103a is supported by the upper surfacarda back side of the second
portion 1103b is supported by the front surface ZEhe electrode contact 1104
is supported by the second portion 1103b of thetsate 1103 such that it
includes an area contactable to the main assendayetectrical connecting
portion 55 (area crossing with the Y axis directionThe electrical contact 1104
is connected with a storing element 1105 providethe first portion 1103a of
the substrate 1103 through electric wiring.

[0183] Figure 37 schematically shows the structure ofrikecartridge 1201 of
the tenth embodiment, in which (a) is a perspectiges of the outer appearance
of the ink cartridge 1201, and (b) shows the iraéstructure of the ink cartridge
1201 as seen from the right-hand surface side almni axis direction. As
shown in Figure 37, the substrate 1203 has a suftata L shape including a
first portion 1203a parallel with the upper surfacel a second portion 1203b
bent from the first portion 1203a, and a back sitléhe first portion 1203a is
supported by the upper surface 2a. The back $itteesecond portion 1203b is
spaced from the front surface 2c, as is differesnfthe structure of Figure 36.

The electrode contact 1204 is supported by thenskportion 1203b of the
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substrate 1203 such that it includes an area catiacto the main assembly side
electrical connecting portion 55 (area crossindnwhie Y axis direction). The
electrical contact 1204 is connected with a stoelegnent 1205 provided in the
first portion 1203a of the substrate 1203 throulglsteéc wiring. When the ink
cartridge 1201 is inserted into the mounting por8, the electrical contact
1204 contacts to the main assembly side electmahecting portion 55, and
then the second portion 1203b of the substrate i208formed while keeping
the contact state therebetween and contacts fodhiesurface 2c of the casing 2.
In this state, the engaging portion 24 is engagéul the locking lever 58, thus
completing the mounting operation.

[0184] With this structures shown in Figures 36 andtB& electrical contacts
1104, 1204 have areas crossing with the cartridgeriing direction (Y axis
direction), and are not provided on a surface penaith the Y axis direction,

and therefore, the amount of rubbing between thetrétal contacts and the main
assembly side electrical connecting portions 55bmBuppressed. Furthermore,
similarly to the first embodiment, the plurality efectrical contacts 1104, 1204
are arranged in the widthwise direction (X axisgdiion) of the ink cartridge
1301, and therefore, the same advantageous effeetgth the first embodiment
are provided. As will be understood from the dggiom of this embodiment,
the substrate 3 of the ink cartridge of the preser@ntion is not limited to that
supported by the front surface 2c.

[0185] The electrical contacts 1104 and 1204 shownguress 36 and 37 each
have (1) a area crossing with the cartridge insgirection (mounting
direction), (2) a area crossing with the Y axiediion, (3) a area crossing with
the cartridge depth direction, (4) a area crossiitly the direction parallel with
the normal line of the tube inserting opening & @mscharge opening) the

formation surface, (5) a area crossing with thedalion parallel with the
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extending direction of the tube insertion path (@&charging path) 22, and (6) a
area crossing with the direction parallel with deater line of the tube inserting
opening (ink discharge opening) 8. The substrEt83F, 1203) shown in
Figures 36 and 37 each have (1) a surface (11@88h) crossing with the
cartridge inserting direction (mounting directio(f) a surface (1103b, 1203b)
crossing with the Y axis direction, (3) a surfat&q3b, 1203b) crossing with the
cartridge depth direction, (4) a surface (11033 crossing with the direction
parallel with the normal line of the tube insertmgening 8 (ink discharge
opening) formation surface, (5) a surface (110203b) crossing with the
direction parallel with the extending directiontbé tube insertion path (ink
discharging path the 22, and (6) a surface (110303b) crossing with the
direction parallel with the center line of the tuhserting opening (ink discharge
opening) 8.
[0186]
[Fourteenth embodiment]

Referring to Figure 38, a fourteenth emiyauht will be described.
This embodiment is different from the first embodimhonly in the structure and
disposition of the substrate having the electrraitacts, and the major structures
in the other aspects of this embodiment are sutisligrthe same as first
embodiment. Therefore, in the description of #ngodiment, the same
reference numerals as in the first embodiment ssgaed to the elements having
the corresponding functions in this embodiment, tieddetailed description
thereof is omitted for simplicity.
[0187] Figure 38 schematically shows the structure ofrikecartridge 1301 of
the tenth embodiment, in which (a) is a perspectiger of the outer appearance
of the ink cartridge 1301, and (b) shows the iraéstructure of the ink cartridge

1301 as seen from the right-hand surface side dlmng axis direction. A
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substrate 1303 is provided on a cut-away portiotn@ifpositional connecting the
upper surface 2a and the front surface 2c subaligrith parallel with the upper
surface 2c. Electrical contacts 1304 are provatealfront surface free end of
the substrate 1303, and storing element 1305 i@g®d behind the electrical
contacts 1304, that is, in the rear side on thetsate 1303. The electrical
contacts 1304 and the storing element 1305 areett@th with each other
through electric wiring.

[0188] With this structure of Figure 38, the electricahtacts 1304 have areas
crossing with the cartridge inserting directiondXis direction) and are not
provided on a surface parallel with Y axis direntiand therefore, the amount of
rubbing between the electrical contacts 4 and thm mssembly side electrical
connecting portions 55 during the inserting operatian be suppressed.
Furthermore, similarly to the first embodiment, gerality of electrical contacts
4 are arranged in the widthwise direction (X axiection) of the ink cartridge
1301, and therefore, the same advantageous effeetgth the first embodiment
are provided. With this structure of Figure 3& fubstrate 1303 is provided on
the cut-away portion, but the present inventionaslimited to such a structure,
and the substrate 1303 may be provided on the wuptrce 2a. Even in such a
case, the electrical contacts 1304 are dispostn dtee end of the front side on
the substrate 1303.

[0189] As is different from the substrates 3 shown igukré 2, Figure 31 and
Figure 32, the substrate 1303 shown in Figure 3 dot have (1) a surface
crossing with the cartridge inserting direction (mbng direction), (2) a surface
crossing with the Y axis direction, (3) a surfacessing with the cartridge depth
direction, (4) a surface crossing with the direct@rallel with the normal line of
the tube inserting opening 8 (ink discharge opéning formation surface, (5) a

surface crossing with the direction parallel whie extending direction of the
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tube insertion path (ink discharging path) 22,8)rg surface crossing with the
direction parallel with the center line of the tuhserting opening (ink discharge
opening) 8. However, as will be understood froguiFé 38, the electrical
contacts 1304 on the substrate 1303 each haveafEpacrossing with the
cartridge inserting direction (mounting directio(f)) a area crossing with the Y
axis direction, (3) a area crossing with the cdgei depth direction, (4) a area
crossing with the direction parallel with the noirnae of the tube inserting
opening 8 (ink discharge opening) formation surf#Bga area crossing with the
direction parallel with the extending directiontbé tube insertion path (ink
discharging path the 22, and (6) a area crossitigtive direction parallel with
the center line of the tube inserting opening @dcharge opening) 8.
[0190]
[Fifteenth embodiment]

Referring to Figure 39, a fifteenth emboent will be described.
This embodiment is different from the first embodimhonly in the structure of
the positioning portion, and the major structurethie other aspects of this
embodiment are substantially the same as first éime@nt. Therefore, in the
description of this embodiment, the same referengeerals as in the first
embodiment are assigned to the elements havingpiinesponding functions in
this embodiment, and the detailed description thfeseomitted for simplicity.
[0191] Figure 39 shows a structure of a positioning partised in the fifteenth
embodiment. The ink cartridge 1401 shown in paxf Figure 39 is provided
with a plurality of projections 1406 engageablevatpositioning pin 53, and the
projections 1406 function as a positioning portigi®6. The plurality of
projections 1406 are provided behind the frontazef2c. The opening
surrounded by the projections 1406 are disposemibitle electrical contacts 4

and above the ink discharge opening 8, more péatigun the position closer to
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the electrical contacts than the ink discharge mge®. The positioning pin 53
is inserted into the opening surrounded by thegtilyrof projections 1406 so
that the positioning pin 53 is engaged with thedlity of projections 1406, by
which the movement of the cartridge in a direc{jalong the front surface 2c, for
example) perpendicular to the cartridge mountimgddion is limited.

[0192] In addition, an ink cartridge 1501 shown in gaitof Figure 39 is
provided with a slit formation member 1506 definanglit capable of receiving
the positioning pin 53, and the slit formation m@&mh506 functions as the
positioning portion. The slit formation member 656 provided behind the
front surface 2c. The slit provided by the slinfimtion member 1506 is below
the electrical contacts 4 and above the ink digghapening 8, more particularly
in a position closer to the electrical contact thanink discharge opening 8.
The positioning pin 53 is inserted into the slidlas engaged with the slit
formation member 1506, so that the movement ot#nidge in the direction
(along the front surface 2c, for example) perpemdicto the cartridge mounting
direction is limited.

[0193] The ink cartridge 1601 shown in part (c) of F®G0 is provided with a
C-shape member1606 having an opening capable @ineg the positioning pin
53, and the C-shaped member 1606 functions asoiggming portion. The C-
shaped member 1606 is provided behind the frofdsei2c. The opening
defined by the C-shaped member 1606 is disposeaviibe electrical contacts 4
and above the ink discharge opening 8, more péatigun the position closer to
the electrical contacts 4 than to the ink dischaqgening 8. The positioning pin
53 is inserted into the opening and is engaged thelC-shaped member 1606,
so that the movement of the cartridge in the dimactalong the front surface 2c,
for example) perpendicular to the cartridge mountirection.

[0194] As described above, the positioning portion efphesent invention is
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not limited to the positioning hole 6 provided hetfront surface 2c of the casing
2 of the first embodiment. The positioning port@®may be any if it can act on
the positioning pin 53 to position the ink cartredg
[0195]
[Sixteenth embodiment]

Referring to Figure 40, the sixteenth edilment will be described.
In this embodiment, a substrate 3, a positionimgio 3 and a penetrated portion
27 are provided in a second casing member 1741hwia constituent-element
of the casing 2, and a tube inserting opening 8aadidcrimination portion 9 are
provided in the first casing member 1740 whichnether constituent-element of
the casing 2. This embodiment is different from finst embodiment only in
that a part of the cartridge interface portiongrsvided in the second casing
member functioning as a closing member, and themsajuctures in the other
aspects of this embodiment are substantially tHesaembodiment. Therefore,
in the description of this embodiment, the sameregfce numerals as in the first
embodiment are assigned to the elements havingpiinesponding functions in
this embodiment, and the detailed description thfeéseomitted for simplicity.
[0196] Figure 40 schematically shows the structure oftkienth
embodiment, in which (a) shows the second casinglmee 1741 which is a
constituent-element of the casing 2, and (b) asrspective view of an ink
cartridge 1701 including the first casing membet@ @nd the second casing
member 1741. As shown in part (a) of Figure 40,9bcond casing member
1741 in this embodiment is similar to the secorsliramember 41 of the first
embodiment shown in Figure 4, but it is additiopaltovided with a second front
wall forming member 1702c2 which is a major partref front wall / front
surface of the casing 2. The second front walhfog member 1702c2 is

provided with the substrate 3 having the electricaitacts 4, the positioning
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portion 6 and the penetrated portion 27. On therdband, the first casing
member 1740 is similar to the first casing memheritos deprived of the
substrate 3, the positioning portion 6 and the patex portion 27, and only a
part of the front wall 2c remains as the first trarall forming member 1702c1.
That is, the first casing member 1740 includes@reu surface 2a provided with
an engaging portion 24, a lower surface 2b, asedace 2d, a left surface 2e
(unshown) and the first front wall forming memb&02c1, which is provided
with the tube inserting opening 8 and the discration portion 9. By mounting
such a second casing member 1741 to the firstgasamber 1740, the ink
cartridge 1701 shown in part (b) of Figure 40 igvidled. As will be apparent
from part (b) of Figure 40, the front wall / frosirface 2c of the casing 2
comprises the first the front wall forming memb&02c1 which is a constituent-
element of the first casing member 1740 and therskthe front wall forming
member 1702c2 which is a constituent-element odm®nd casing member
1741. As will be understood from the above, th&rgqof the ink cartridge of
the present invention is not limited to that fornicthe first casing member and
the second casing member according to the firsbeimient. In addition, the
front wall / front surface 2c of the casing is hotited to that formed by a single
member, but the front wall / front surface 2c af ttasing may be formed by a
plurality of members. In addition, the cartridggesinterface portions to be
provided on the front wall / front surface of thesimg may be distributed in the
members constituting the front wall / front surfade¢he casing.
[0197]
[Seventeenth embodiment]

Referring to Figures 41 - 42 a seventeentbodiment will be
described. This embodiment is different from tingt fmbodiment only in the

structure of the engaging portion of the ink cdgéd and the locking portion of
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the cartridge mounting portion 33, and the majarcstires in the other aspects of
this embodiment are substantially the same asdirdiodiment. Therefore, in
the description of this embodiment, the same rafa@umerals as in the first
embodiment are assigned to the elements havingpiinesponding functions in
this embodiment, and the detailed description thfeseomitted for simplicity
[0198] Figure 41 schematically shows the structure ofrikecartridge 1901 of
the seventeenth embodiment, in which the engaginigop 1924 moves with the
movement of the engagement lever 1926. As shovgure 41, the ink
cartridge 1901 includes a movable engagement [E326 having an engaging
portion 1942. The engagement lever 1926 is rokatout a rotation shaft
1925 supported by the upper surface 2a, and thegamgportion 1924 is
movable toward and away from the upper surface 4 @d2he casing 1902 by
the rotation of the locking lever 1926, so thatdistance between the engaging
portion 1924 and the upper surface 1902a of themgd®02 changes. Part (a)
of Figure 41 shows the state of the engagement lglven the distance between
the engaging portion 1924 and the upper surfac2d 80the casing 1902 is
relatively large, and part (b) of Figure 41 shotes state of the engagement lever
when the distance between the engaging portion &884he upper surface
1902a of the casing 1902 is relatively small. €hgaging portion 1924
provided on the engagement lever 1926 is movahtiegtmeighborhood of the
upper surface 2c, and similarly to the first embwetit, it is disposed in a
position closer to the electrical contact 4 thath®ink discharge opening 8.
Therefore, the same advantageous effects as éifshembodiment are provided.
[0199] Figure 42 shows of the process in which the inkrickye 901 of the
seventeenth embodiment is inserted into the mogipmtion 33, in which a (a)
shows an initial state of insertion, and (b) shdwesinsertion completed state.

When the ink cartridge 1901 is inserted, the engagortion 1924 contacts to the
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upper part mounting guide 50 provided in the cdgei mounting portion 33, by
which the engaging portion 1924 is moved so thaethigagement lever 1926
moves toward the upper surface 2a. Part (a) afrBig2 shows the state in
which the engaging portion 1924 comes close tagper surface 2a. When the
ink cartridge 1901 is further inserted from theipos shown in part (a) of Figure
42, and the engaging portion 1924 passes an etidrpof the upper part
mounting guide 50, the engagement lever 1926 mewdikat the engaging
portion 1924 is away from the upper surface 2a. tHay, the engaging portion
1924 is brought into engagement with the engageablaber 1954 provided at
the end of the upper part mounting guide 50, tlmmspieting the mounting of the
ink cartridge 1901.

[0200] When the ink cartridge 1901 is to be dismountethfthe cartridge
mounting portion 33, the rear side end portion 18Pthe engagement lever 1926
is raised (Z axis direction). By this, the engagtde between the engaging
portion 1924 and the engageable member 1954 asede by which the ink
cartridge 1901 is moved in the dismounting directtiy the urging force of the
ejection spring 57, thus permitting the user tordiant the ink cartridge 1901
from the cartridge mounting portion 33. When tBenoperates the locking
lever 1926 to disengage the engaging portion 1834 the engageable member
1954, the ink cartridge 1901 is moved in the disntimg direction by the spring
force, and at this time, a hand of the user is@rteighborhood of the
dismounting position, and therefore, if the sprioge is strong, the ink cartridge
1901 popped out by the spring force can be eaasilglat by the hand of the user,
and the stronger popping out of the ink cartrid§@1lthan is necessary can be
suppressed.

[0201] As will be understood from the description otembodiment, the

engaging portion usable in the ink cartridge ofghesent invention is not limited
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to the structure engageable with the locking |&&8of the cartridge mounting
portion 33. The engaging portion may be replacid any of various
structures engageable with the element of theidgeirmounting portion 33.
[0202]
[Eighteenth embodiment]

Referring to Figure 43, an eighteenth ediinent will be described.
Figure 43 illustrates a schematic structure ofaakridges 2001, 2101, 2201,
2301 applicable in an eighteenth embodiment. @&mbodiment is different
from the first embodiment only in that the positrapportion 6 and/or the
penetrated portion 27 is not provided on the inkrciye, and the positioning pin
53 and/or the unsealing pin 51 is not provided@dartridge mounting portion
33, and the major structures in the other aspddtssoembodiment are
substantially the same as the first embodiment.erdfore, in the description of
this embodiment, the same reference numeralsthg ifirst embodiment are
assigned to the elements having the correspondimgibns in this embodiment,
and the detailed description thereof is omittedsiarplicity.
[0203] The ink cartridge 2001 shown in part (a) of FegdB is similar to the
ink cartridge 1 of the first embodiment except tthat positioning portion 6 and
the penetrated portion 27 are not provided, andthiaair vent (unshown) and
the air vent sealing film 2017 are provided onupeer surface 2a of the casing 2.
Correspondingly, the cartridge mounting portiomtach the ink cartridge 2001
can be dismountably mounted is not provided withghsitioning pin 53 and the
unsealing pin 51, as compared with the cartridgantiog portion 33 of the first
embodiment. Because of the cartridge mountinggors not provided with
the unsealing pin 51, it is necessary that theexit sealing film is removed by
the user. Therefore, the ink cartridge 2001 shiowpart (a) of Figure 43 is

provided with the air vent sealing film 2017 on tigper surface 2a of the casing
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2 where the user can easily remove the film.

[0204] With such a structure, no positioning portionréositioning pin 53 is
provided, and therefore, the ink cartridge 200dasitioned by the tube inserting
opening 8 and the ink receiving tube 52 and byptstion regulation surface 10
and the positioning wall 56.  For this reason,abeuracy of the positioning is it
not as good as in the first embodiment. However gngaging portion 24 is
disposed in the position closer to the electricaltact 4 than to the tube inserting
opening 8, and the engaging portion 24 is dispaséuke position of the upper
surface 2c or adjacent to the upper surface whiickose to the electrical contact
4, similarly to the first embodiment, and therefdree same advantageous effects
as of the first embodiment can be provided in thiespects.

[0205] With the structure of part (a) of Figure 43, tiser is required to remove
the seal, and therefore, there is a likelihood thatair vent film 2017 is removed
before the cartridge mounting, and the advantageffasts of the first
embodiment in this respect is not provided in #ntodiment. On the other
hand, the air vent sealing film can be more eatilgk than in the first
embodiment, and since the unsealing pin 51 is ratigeed, the number of parts
of the printer main assembly can be reduced. th(paof Figure 43, the air
vent sealing film 2017 may be disposed at any fwsif the user can easily
remove it. For example, the air vent and the ait\sealing film 2017 may be
disposed on the rear surface 2d, the right-harfdsi£f, the left surface 2e or
the like.

[0206] The ink cartridge 2101 shown in part (b) of FEd8 is not provided
with the positioning portion 6, the penetrated por27, the air vent 7, the filter
15, the air vent path 16 and the air vent sealingX7, as compared with the ink
cartridge 1 of the first embodiment, and the strief the inside ink

accommodating chamber 11 is changed from thateofitst embodiment.
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[0207] The ink cartridge 2201 shown in part (c) of F&d8 is not provided
with the penetrated portion 27 as compared withrtkeartridge 1 of the first
embodiment, and the air vent (unshown) and theeait sealing film 2217 is
provided on the upper surface 2a of the casingThe cartridge mounting
portion to which this ink cartridge 2001 can beagdbfibly mounted is similar to
the cartridge mounting portion 33 of the first emimoent but is not provided
with the unsealing pin 51. The user is requirecetoove the seal, and therefore,
there is a likelihood that the air vent film 22E7#eémoved before the cartridge
mounting, and the advantageous effects of thedimdgtodiment in this respect is
not provided in this embodiment. Instead, howether air vent sealing film can
be more easily stuck than in the first embodiment.

[0208] The ink cartridge 2301 shown in part (d) of FEdB is not provided
with the positioning portion 6, as compared wité ihk cartridge 1 of the first
embodiment. The cartridge mounting portion to \tiwe ink cartridge 2301
can be detachably mounted is not provided wittptigtioning pin 53, as
compared with the cartridge mounting portion 33hef first embodiment. With
such a structure, no positioning portion 6 or posihg pin 53 is provided, and
therefore, the positioning of the ink cartridge 238 effected by the tube
inserting opening 8 in the ink receiving tube agdh®e position regulation
surface 10 and the positioning wall 56. For tle@son, the accuracy of the
positioning is it not as good as in the first embueht. However, the engaging
portion 24 is disposed in the position closer ®ékectrical contact 4 than to the
tube inserting opening 8, and the engaging po&rs disposed in the position
of the upper surface 2c or adjacent to the uppgaceiwhich is close to the
electrical contact 4, similarly to the first embodint, and therefore, the same
advantageous effects as of the first embodimenbegrrovided in these respects.

[0209]
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[Preferable aspects of the present invention]

The preferable aspects of the ink car&ridgthe ink jet printer of the
embodiments having been described in the foregaiags follows.
[0210]

(Aspect 1)

According to aspect 1, there is provided:

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube, an electrical connegfoortion and a locking lever, in
a mounting direction crossing with a direction od\gty, said ink cartridge
comprising:

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied to the ink receitutog, said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface;

a tube inserting portion into which th& neceiving tube is insertable
and which is provided at said front surface in aifpan closer to said bottom
surface than to said upper surface;

an electrical contact electrically conabde to the electrical
connecting portion and provided in a position abs&ie tube inserting portion,
said electrical contact including an area crossiitly the mounting direction;

an engaging portion provided in a posititoser to said electrical
contact than to said tube inserting portion, saigbging portion being
engageable with the locking lever to maintain &ites] state in which the ink
receiving tube is inserted in said tube insertiagipn and a connected state in
which said electrical contact is connected witheleztrical connecting portion.

[0211]
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(Aspect 2)

An ink cartridge according to aspect Ifgnably further comprises a
force receiving portion capable of receiving, framurging spring provided in
the cartridge mounting portion, the urging forcedoging said ink cartridge in a
dismounting direction which is opposite to the mimgpdirection, said force
receiving portion being provided in a position ab®@aid tube inserting portion
and below said electrical contact, wherein saichgirgy portion is engageable
with said locking lever to maintain the inserteatstand the connected state
against the urging force.

[0212]

(Aspect 3)

In an ink cartridge according to aspedt B, preferable that said force
receiving portion is capable of receiving the uggiarce to release the inserted
state and the connected state with release ofgaged state between said
engaging portion and the locking lever.

[0213]

(Aspect 4)

An ink cartridge according to aspect Ifgnably further comprises a
positioning portion engageable with a positioningmiber provided in the
cartridge mounting portion to limit movement oféaasing in a direction
perpendicular to the mounting direction, said positg portion being provided
in a position above said tube inserting portion belbw said electrical contact,
and

a force receiving portion capable of rergy, from an urging spring
provided in the cartridge mounting portion, theinggforce for urging said ink
cartridge in a dismounting direction which is opip®$o the mounting direction,

said force receiving portion being provided in @ifion above said tube inserting
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portion and below said electrical contact,

wherein said engaging portion is engagewiith said locking lever to
maintain the inserted state, the connected state @mgaged state between said
positioning portion and the positioning member agaihe urging force.

[0214]

(Aspect 5)

In an apparatus according to aspectig pteferable that said force
receiving portion is capable of receiving the uggiarce to release the inserted
state the connected state and the engaged statednetaid positioning portion
and the positioning member with release of a erdjatpte between said
engaging portion and the locking lever.

[0215]

(Aspect 6)

An ink cartridge according to aspect Ifgnably further comprises a
positioning portion provided in a position abovélgabe inserting portion and
below said electrical contact and engageable wtbsitioning member provided
in the cartridge mounting portion to limit movemefitsaid casing in a direction
perpendicular to the mounting direction, whereiid €mgaging portion is
engageable with the locking lever to maintain agegyed state between said
positioning portion and the positioning member.

[0216]

(Aspect 7)

In an ink cartridge according to aspeot 8, it is preferable that said
positioning portion is disposed in a position clessaid electrical contact than to
said tube inserting portion.

[0217]
(Aspect 8)
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In an ink cartridge according to aspect#at is preferable that said
positioning portion is disposed at said front scefa
[0218]

(Aspect 9)

In an ink cartridge according to aspect&lat is preferable that said
positioning portion includes a positioning opening which the positioning
member is inserted.

[0219]

(Aspect 10)

In an ink cartridge according to aspectSiat is preferable that the
direction perpendicular to the mounting directisraidirection away from said
bottom surface toward said upper surface.

[0220]

(Aspect 11)

In an apparatus according to aspect 4i®preferable that the
direction perpendicular to the mounting directisraidirection along said front
surface.

[0221]

(Aspect 12)

In an ink cartridge according to aspect®at is preferable that a part
of said front surface functions as said force nangimember.
[0222]

(Aspect 13)

In an ink cartridge according to aspeot 12, it is preferable that said

engaging portion is disposed in a position closesaid upper surface than to said

d bottom surface.

[0223]
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(Aspect 14)

In an ink cartridge according to aspeot 12, it is preferable that said

engaging portion is disposed at said upper surface.
[0224]
(Aspect 15)

In an ink cartridge according to aspeot 14, it is preferable that said

engaging portion is a recess engageable with agiron of said locking lever.
[0225]
(Aspect 16)

In an ink cartridge according to aspeot 14, it is preferable that said

engaging portion is a recess engageable with agiron of said locking lever.
[0226]

(Aspect 17)

An ink cartridge according to aspect LLémpreferably further
comprises an elastically deformable elastic portionfigured to move said
engaging portion relative to said casing.

[0227]

(Aspect 18)

An ink cartridge according to aspect L @mpreferably further
comprises a substrate provided with said electdoatact.

[0228]

(Aspect 19)

In an ink cartridge according to aspectitli® preferable that said
substrate is provided at said front surface.

[0229]
(Aspect 20)

In an ink cartridge according aspect L& preferable that said
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substrate is provided on said casing so as todbeed relative to said front
surface and said upper surface.
[0230]

(Aspect 21)

In an ink cartridge according aspect L& preferable that said
substrate is supported on said upper surface ssdlthelectrical contact has an
area crossing with the mounting direction.

[0231]

(Aspect 22)

An ink cartridge according to aspect 1&8f@rably further comprises
moving means configured to move said substratéivelto said casing.

[0232]

(Aspect 23)

In an ink cartridge according to aspedarl®, it is preferable that
said substrate is directory supported by said gasins indirectly supported by
said casing through a supporting member.

[0233]

(Aspect 24)

An ink cartridge according to aspect R8mpreferably further
comprises an air vent path provided on said caaiyconfigured to introduce
ambient air into said ink accommodating chambad, g vent path having one
end portion provided with an air vent and the ottvaat portion connected with
said ink accommodating chamber, and a sealingdéaling said air vent, said
sealing film being unsealable by an unsealing paviped on said cartridge
mounting portion.

[0234]
(Aspect 25)
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An ink cartridge according to aspect 2df@rably further comprises a
through hole into which the unsealing pin is ingkle¢, said through hole is
provided at said front surface, and said sealiing lfieing disposed at such a
position that said sealing film is capable of beimgealed by the unsealing pin
passed through said through hole.

[0235]

(Aspect 26)

An ink cartridge according to aspect 22%rit is preferable that said
casing is provided with an air vent formation walbvided with said air vent,
and said air vent formation wall being providedwesn said front surface and
said ink accommodating chamber.

[0236]

(Aspect 27)

An ink cartridge according to aspect 25mpreferably further
comprises an air vent path provided on said caayconfigured to introduce
ambient air into said ink accommodating chambad, g vent path having one
end portion provided with an air vent and the ottvaat portion connected with
said ink accommodating chamber,

a through hole into which the unsealing miovided on said cartridge
mounting portion is insertable, said through haeg provided at said front
surface so as to be inside said force receivingggrand

a sealing film capable of being unsealgthle unsealing pin passed
through said through hole.

[0237]
(Aspect 28)
In an ink cartridge according to aspectiRig preferable that said

sealing film is provided on air vent formation wdisposed in a position in a rear
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side of said front surface so as to be unsealdddynsealing pin after said force
receiving portion disposed at said front surfaceees the urging force.
[0238]

(Aspect 29)

An ink cartridge according to aspect P8mreferably further
comprises a tube insertion path provided in sasihcgto connect said tube
inserting portion and said ink accommodating chamablh each other, an elastic
member provided in said tube insertion path anstieklly deformable with
insertion of said ink receiving tube into said tubsertion path.

[0239]

(Aspect 30)

In an ink cartridge according to aspecti® preferable that said
elastic member includes a rubber member contactalale outer peripheral
surface of said ink receiving tube inserted in@ftilibe insertion path.

[0240]

(Aspect 31)

According to an aspect 31, there is provided:

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube, an electrical connegfoortion and a locking lever, in
a mounting direction crossing with a direction odigty, said ink cartridge
comprising:

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied to the ink receitirtog and a tube inserting
opening into which said ink receiving tube is inedr said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, and said tube ingespening is disposed in a

position closer to said bottom surface than to sajger surface adjacent to said
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front surface;

a substrate provided at said front surfa@position above said tube
inserting opening;

an electrical contact provided on saidssudte and electrically
connectable to the electrical connecting portion;

an engaging portion provided on said uppeface in a position
closer to front surface than to rear surface, saghging portion is engageable
with the locking lever to maintain an inserted stiat which the ink receiving
tube is inserted in said tube inserting portion amnnected state in which said
electrical contact is connected with the electraainecting portion.

[0241]

(Aspect 32)

According to an aspect 32, there is provided:

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube, an electrical connegfoortion, an urging spring and
a locking lever, in a mounting direction crossinighva direction of gravity, said
ink cartridge comprising:

a casing including an ink accommodatingnaber configured to
accommodate ink to be supplied to the ink receitirtg and a tube inserting
opening into which said ink receiving tube is inedr said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, and said tube ingespening is disposed in a
position closer to said bottom surface than to sajger surface adjacent to said
front surface;

a substrate provided at said front surfa@position above said tube
inserting opening;

an electrical contact provided on saidssudte and electrically
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connectable to the electrical connecting portion;

a force receiving portion provided on daght surface in a position
above said tube inserting opening below said etattcontact and configured to
receive from the urging spring an urging forcedaoging said ink cartridge in a
dismounting direction which is opposite the mougtitirection;

an engaging portion provided on said uppeface in a position
closer to front surface than to rear surface, saghging portion is engageable
with the locking lever to maintain, against theinggforce, an inserted state in
which the ink receiving tube is inserted in saidetunserting portion and a
connected state in which said electrical contacomected with said electrical
connecting portion.

[0242]

(Aspect 33)

According to an aspect 33, there is provided:

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube, an electrical connegfoortion, a positioning member,
an urging spring and a locking lever, in a mountiirgction crossing with a
direction of gravity, said ink cartridge comprising

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied to the ink receitirtg and a tube inserting
opening into which said ink receiving tube is inedr said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, and said tube ingespening is disposed in a
position closer to said bottom surface than to sajger surface adjacent to said
front surface;

a substrate provided at said front surfa@position above said tube

inserting opening;
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an electrical contact provided on saidstudte and electrically
connectable to the electrical connecting portion;

a positioning opening into which the piosiing member is capable of
inserting to limit movement of said casing in aediion along said front side,
said positioning opening being provided at saidtfisurface in a position above
said tube inserting opening and below said eledtdontact in a position closer
to said electrical contact than to said tube imsgrpening;

a force receiving portion provided at Saaht surface in a position
above said tube inserting opening below said etattcontact and configured to
receive from the urging spring an urging forcedaoging said ink cartridge in a
dismounting direction which is opposite the mougtitirection;

an engaging portion provided on said uppeface in a position
closer to front surface than to rear surface, saghging portion is engageable
with the locking lever to maintain, against theinggforce, a inserted state in
which the ink receiving tube is inserted in saideinserting portion, a connected
state in
[0243]

(Aspect 34)

An ink cartridge according to aspect 3B®preferably further
comprises a tube insertion path provided on sathgdo connect said tube
inserting opening and said ink accommodating chamiib each other, an
elastic member provided in said tube insertion paith elastically deformable
with insertion of said ink receiving tube into saitbe insertion path.

[0244]
(Aspect 35)
An apparatus according to aspect 34,pte$erable that said elastic

member includes a rubber member contactable tatan peripheral surface of



10

15

20

25

111

said ink receiving tube inserted into the tuberise path.
[0245]

(Aspect 36)

An ink cartridge according to aspect 3B®preferably further
comprises an air vent path provided on said caayconfigured to introduce
ambient air into said ink accommodating chambad, g vent path having one
end portion provided with an air vent and the ottvaat portion connected with
said ink accommodating chamber, a sealing filnlirsgaaid air vent and
capable of being unsealed by an unsealing pin geavin the cartridge mounting
portion.

[0246]

(Aspect 37)

An ink cartridge according to aspect 3éf@rably further comprises a
through hole into which the unsealing pin is ingll¢, said through hole being
provided at the front surface, said sealing filnmgedisposed at such a position
that said sealing film being capable of being ulegkhy the unsealing pin passed
through said through hole.

[0247]

(Aspect 38)

In an ink cartridge according to aspecbB87, it is preferable that
said casing is provided with an air vent formatreadl provided with said air vent,
and wherein said air vent formation wall is proddeetween said front surface
and said ink accommodating chamber with respeatdivection away from said
front side toward said rear side.

[0248]
(Aspect 39)

According to aspect 39, there is provided:
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An ink cartridge comprising:

a casing including a plurality of sidefages, an upper surface and
bottom surface as defined on the basis of use sta@d ink cartridge and
provided with an ink accommodating chamber andrikelischarge opening
configured to discharge the ink from said ink acomrdating chamber to an
outside, said side surface including a first sigidage and a second side surface
at an opposite side from said first side surfacesscsaid ink accommodating
chamber, said ink discharge opening being provatesid first side surface in a
position closer to said bottom surface than to sgjoker surface;

an electrical contact provided in a positabove said ink discharge
opening;

a substrate provided at said first sidéase and provided with said
electrical contact;

an engaging portion provided at said upgpeface in a position closer
to said electrical contact than to said ink disgeaspening and closer to said first
side surface than to said second side surface.

[0249]

(Aspect 40)

According to aspect 40, there is provided:

An ink cartridge comprising:

a casing including a plurality of sidefages, an upper surface and
bottom surface as defined on the basis of use sta@d ink cartridge and
provided with an ink accommodating chamber andkalischarge opening
configured to discharge the ink from said ink acomrdating chamber to an
outside, said side surface including a first sigidage and a second side surface
at an opposite side from said first side surfacesscsaid ink accommodating

chamber, said ink discharge opening being provatesid first side surface in a
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position closer to said bottom surface than to sgjoker surface;

an electrical contact provided in a positabove said ink discharge
opening;

a substrate provided at said first sidéase and provided with said
electrical contact;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening and belad electrical contact and
configured to receive an urging force for urgingisaasing in a direction away
from said first side surface toward said second sidface;

an engaging portion provided at said uigpeface in a position closer
to said electrical contact than to said ink disgeaspening and closer to said first
side surface than to said second side surfaceanfajared to receive a limiting
force for limiting movement of said casing agaiting urging force in the
direction.

[0250]

(Aspect 41)

According to aspect 41, there is provided:

An ink cartridge comprising:

a casing including a plurality of sidefages, an upper surface and
bottom surface as defined on the basis of use sta@d ink cartridge and
provided with an ink accommodating chamber anch&ardischarge opening
configured to discharge the ink from said ink acomrdating chamber to an
outside, said side surface including a first sugidage and a second side surface
at an opposite side from said first side surfacesscsaid ink accommodating
chamber, said ink discharge opening being provatesid first side surface in a
position closer to said bottom surface than to sajoker surface;

an electrical contact provided in a positabove said ink discharge
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opening;

a substrate provided at said first sidéase and provided with said
electrical contact;

a positioning opening provided at saidtfgide surface in a position
above said ink discharge opening and below sautralal contact and closer to
said electrical contact than to said ink dischamgening;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening and belaiel positioning opening
and configured to receive an urging force for uggsaid casing in a direction
away from said first side surface toward said sdcde surface; and

an engaging portion provided at said upgpeface in a position closer
to said electrical contact than to said ink disgeaspening and closer to said first
side surface than to said second side surfaceafajared to receive a limiting
force for limiting movement of said casing agaiting urging force in the
direction.

[0251]

(Aspect 42)

According to aspect 42, there is provided:

An ink cartridge comprising:

a casing including a plurality of sidefages, an upper surface and
bottom surface as defined on the basis of use sta@d ink cartridge and
provided with an ink accommodating chamber anch&ardischarge opening
configured to discharge the ink from said ink acomrdating chamber to an
outside, said side surface including a first sigidage and a second side surface
at an opposite side from said first side surfacesscsaid ink accommodating
chamber, said ink discharge opening being provatesid first side surface in a

position closer to said bottom surface than to sgjoker surface;
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an electrical contact provided in a positabove said ink discharge
opening;

a substrate provided at said first sidéase and provided with said
electrical contact;

a positioning opening provided at saidtfgide surface in a position
above said ink discharge opening and below sautralal contact and closer to
said electrical contact than to said ink dischamgening;

an engaging portion provided at said uigpeface in a position closer
to said electrical contact than to said ink disgeaspening and closer to said first
side surface than to said second side surface.

[0252]

(Aspect 43)

In an ink cartridge according to aspear3®, it is preferable that
said engaging portion includes a recess.

[0253]

(Aspect 44)

In an ink cartridge according to aspecbB@3, it is preferable that
said side surfaces further including a third sididéagce connected with said first
side surface, said second side surface, said gppce and said bottom surface,
and a fourth side surface opposite from said thitlé surface across said ink
accommodating chamber and connected with saidsiilstsurface, said second
side surface, and said upper surface and saidmbaitioface,

wherein said third side surface has aelaagea than those of said first
side surface, said second side surface, said gppce and said bottom surface,

wherein said fourth side surface has gelaarea than those of said
first side surface, said second side surface, gger surface and said bottom

surface,
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wherein said first side surface has a Enatea than those of said
third side surface, said fourth side surface, sgjoker surface and said bottom
surface, and

wherein said second side surface has #esmagea than those of said
third side surface, said fourth side surface, sgjoker surface and said bottom
surface.

[0254]

(Aspect 45)

An ink cartridge according to aspect 394mpreferably further
comprises an air vent path provided on said caayconfigured to introduce
ambient air into said ink accommodating chambad, g vent path having one
end portion provided with an air vent and the otivaat portion connected with
said ink accommodating chamber, a through holeiged at said first side
surface;

a sealing film sealing said air vent ipasition in a rear side of the
through hole with respect to a direction away freand first side surface toward
the second side surface.

[0255]

(Aspect 46)

In an ink cartridge according to aspectit#s preferable that said
casing is provided with an air vent formation walbvided with said air vent,
and wherein said air vent formation wall is proddeetween said first side
surface and said ink accommodating chamber wifhexdo a direction away
from said first side surface side toward said sdcde surface.

[0256]
(Aspect 47)

According to aspect 47, there is provided:



10

15

20

25

117

An ink cartridge comprising:

a casing including an ink accommodatingneher and including a
first surface provided with an ink discharge opgreonfigured to discharge ink
from said ink accommodating chamber to an outsidecond surface opposite
from said first surface across said ink accommadathamber, a third surface
connecting said first surface and said second seisath each other and having
an area larger than those of said first surfacesartisecond surface, and a fourth
surface opposite from said third surface acrossistiiaccommodating chamber,
said ink discharge opening being disposed in aipostloser to said third
surface than to said fourth surface;

an electrical contact disposed in a positibove said ink discharge
opening in the state in which said third surfaca ottom surface;

a substrate provided at said first surtawe supporting said electrical
contact;

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said electricaltaonthan to said ink discharge
opening and closer to said first surface than iw Sacond surface.

[0257]

(Aspect 48)

According to aspect 48, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher and including a
first surface provided with an ink discharge opgreonfigured to discharge ink
from said ink accommodating chamber to an outsidgcond surface opposite
from said first surface across said ink accommadathamber, a third surface
connecting said first surface and said second seisath each other and having

an area larger than those of said first surfacesartisecond surface, and a fourth
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surface opposite from said third surface acrossistiiaccommodating chamber,
said ink discharge opening being disposed in aipostloser to said third
surface than to said fourth surface;

an electrical contact disposed in a positibove said ink discharge
opening in the state in which said third surfaca ttom surface;

a substrate provided at said first surtawe supporting said electrical
contact;

a force receiving portion provided at st surface in a position
below said substrate and above said ink dischgrgring in a state in which said
third surface is a bottom surface and configuregtt@ive an urging force for
urging said casing in a direction away from saistfsurface toward said second
surface in a state in which said third surfaceb®stom surface;

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said electricaltaonthan to said ink discharge
opening and closer to said first surface than iw Sacond surface, said engaging
portion being capable of receiving a limiting foffoe limiting movement of said
casing in a direction away from said first surfem@ard second surface.

[0258]

(Aspect 49)

According to aspect 49, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher and including a
first surface provided with an ink discharge opgreonfigured to discharge ink
from said ink accommodating chamber to an outsidgcond surface opposite
from said first surface across said ink accommadathamber, a third surface
connecting said first surface and said second seisath each other and having

an area larger than those of said first surfacesartisecond surface, and a fourth
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surface opposite from said third surface acrossistiiaccommodating chamber,
said ink discharge opening being disposed in aipostloser to said third
surface than to said fourth surface;

an electrical contact disposed in a positibove said ink discharge
opening in the state in which said third surfaca ttom surface;

a substrate provided at said first surtawe supporting said electrical
contact;

a positioning opening provided at saidtfgurface in a position above
said ink discharge opening and below said substraestate in which said third
surface is a bottom surface and closer to saidibghan to said ink discharge
opening and configured to limit movement of saidieg in a direction along the
first surface;

a force receiving portion provided at st surface in a position
below said positioning opening and above said isklirge opening in a state in
which said third surface is a bottom surface andigared to receive an urging
force for urging said casing in a direction awagnirsaid first surface toward said
second surface in a state in which said third serfa a bottom surface; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said electricaltaonthan to said ink discharge
opening and closer to said first surface than iw Sacond surface, said engaging
portion being capable of receiving a limiting foffoe limiting movement of said
casing in a direction from said first surface tosvaecond surface.

[0259]

(Aspect 50)

According to aspect 50, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher and including a
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first surface provided with an ink discharge opgreonfigured to discharge ink
from said ink accommodating chamber to an outsidecond surface opposite
from said first surface across said ink accommadathamber, a third surface
connecting said first surface and said second seisath each other and having
an area larger than those of said first surfacesartisecond surface, and a fourth
surface opposite from said third surface acrossistiiaccommodating chamber,
said ink discharge opening being disposed in aipostloser to said third

surface than to said fourth surface;

an electrical contact disposed in a positibove said ink discharge
opening in the state in which said third surfaca ttom surface;

a substrate provided at said first surtawe supporting said electrical
contact;

a positioning opening provided at saidtfgurface in a position above
said ink discharge opening and below said substraestate in which said third
surface is a bottom surface and closer to saidibghan to said ink discharge
opening; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said electricaltaonthan to said ink discharge
opening and closer to said first surface than iw Sacond surface, said engaging
portion having an area crossing with a directioralb@ with a normal line of said
substrate.

[0260]

(Aspect 51)

In an ink cartridge according to aspear0, it is preferable that
said casing further includes a fifth surface comingowith said first surface, said
second surface, said third surface and said faunttace and having an area

larger than those of said first surface, said sesumface, said third surface and
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said fourth surface, and includes a sixth surfagosite away from said fifth
surface.
[0261]

(Aspect 52)

According to aspect 52, there is provided:

An ink cartridge comprising:

a casing having a substantially rectangueaallelepiped shape and
including an ink accommodating chamber, said casiclyding (a) a first surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, (b) a seamface opposite from said
first surface across said ink accommodating chanfbkea third surface crossing
with said first surface and said second surfacetavihg an area larger than
those of said first surface and said second sur{dgea fourth surface opposite
from said third surface across said ink accommadathamber and having an
area larger than those of said first surface amtlsseond surface, (e) a fifth
surface crossing with said first surface, said sd@urface, said third surface and
said fourth surface and having an area larger tihase of said first surface, said
second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoatmodating chamber and
having an area larger than those of said firsteserfsaid second surface, said
third surface and said fourth surface, and (g) s&dlischarge opening being
disposed closer to said third surface than to feaith surface;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a plurality of electrical contacts prowiden said substrate and

arranged in a direction crossing with a directisragp from said third surface
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toward said fourth surface;

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said substrate tbaaid ink discharge opening
and closer to said first surface than to said secomface.

[0262]

(Aspect 53)

According to aspect 53, there is provided:

An ink cartridge comprising:

a casing having a substantially rectangueaallelepiped shape and
including an ink accommodating chamber, said casiolyding (a) a first surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, (b) a seamface opposite from said
first surface across said ink accommodating chanfbea third surface crossing
with said first surface and said second surfacetavihg an area larger than
those of said first surface and said second sur{dgea fourth surface opposite
from said third surface across said ink accommadathamber and having an
area larger than those of said first surface amtlsseond surface, (e) a fifth
surface crossing with said first surface, said sd@urface, said third surface and
said fourth surface and having an area larger tihase of said first surface, said
second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoactmodating chamber and
having an area larger than those of said firsteserfsaid second surface, said
third surface and said fourth surface, and (g) s&dlischarge opening being
disposed closer to said third surface than to feaitth surface;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is

a bottom surface;
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a plurality of electrical contacts prowiden said substrate and
arranged in a direction crossing with a directisragp from said third surface
toward said fourth surface;

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said substrate tbaaid ink discharge opening
and closer to said first surface than to said secomface.

[0263]

(Aspect 54)

According to aspect 54, there is provided:

An ink cartridge comprising:

a casing having a substantially rectangueaallelepiped shape and
including an ink accommaodating chamber, said casiclyding (a) a first surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, (b) a seamface opposite from said
first surface across said ink accommodating chanfbkea third surface crossing
with said first surface and said second surfacetavihg an area larger than
those of said first surface and said second sur{dgea fourth surface opposite
from said third surface across said ink accommadathamber and having an
area larger than those of said first surface amtlsseond surface, (e) a fifth
surface crossing with said first surface, said sd@urface, said third surface and
said fourth surface and having an area larger tihase of said first surface, said
second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoatmodating chamber and
having an area larger than those of said firsteserfsaid second surface, said
third surface and said fourth surface, and (g) s&dlischarge opening being
disposed closer to said third surface than to feaitth surface;

a substrate provided at said first surfageh that said substrate is in a
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position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a plurality of electrical contacts prowiden said substrate and
arranged in a direction crossing with a directisragp from said third surface
toward said fourth surface;

a positioning opening provided at saidtfgurface in a position above
said ink discharge opening and below said substraestate in which said third
surface is a bottom surface and closer to saidliyiiof electrical contacts than
said ink discharge opening and configured to lmmivement of said casing in a
direction along said first surface;

a force receiving portion provided at st surface in a position
above said ink discharge opening below said pegitgpbopening in a state in
which said third surface is a bottom surface andigared to receive an urging
force for urging said casing in a direction awapnirsaid first surface toward said
second surface;

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said substrate tbaaid ink discharge opening
and closer to said first surface than to said sg#comface and configured to
receive a regulating force for limiting movementsaid casing in the direction
away from said first surface toward said seconthseragainst the urging force.
[0264]

(Aspect 55)

According to aspect 55, there is provided:

An ink cartridge comprising:

a casing having a substantially rectangueaallelepiped shape and
including an ink accommodating chamber, said casiclyding (a) a first surface

provided with an ink discharge opening configuredischarge ink from said ink
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accommodating chamber to a outside, (b) a secafacsuwpposite from said

first surface across said ink accommodating chanfbea third surface crossing
with said first surface and said second surfacehavthg a area larger than those
of said first surface and said second surfacea fdurth surface opposite from
said third surface across said ink accommodatiagnéer and having a area
larger than those of said first surface and saidrse surface, (e) a fifth surface
crossing with said first surface, said second serfaaid third surface and said
fourth surface and having a area larger than thbsaid first surface, said

second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoatmodating chamber and
having a area larger than those of said first serfaaid second surface, said third
surface and said fourth surface, and (g) said is&hdrge opening being disposed
closer to said third surface than to said fourtfiese;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a positioning opening provided at saidtfgurface in a position above
said ink discharge opening and below said substiaestate in which said third
surface is a bottom surface and closer to saidliyiiof electrical contacts than
to said ink discharge opening; and

an engaging portion in the form of a rega®vided at said fourth
surface in a position closer to said substrate tbaaid ink discharge opening
and closer to said first surface than to said secomface.

[0265]
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(Aspect 56)

An ink cartridge according to aspect 4BbBpreferably further
comprises an air vent path provided in said caaimjconfigured to introduce
ambient air into said ink accommodating chambad, g vent path having one
end portion provided with an air vent and the ottvaat portion connected with
said ink accommodating chamber,

a through hole provided at said first Sde€face; and

a sealing film sealing said air vent ipasition in a rear side of the
through hole with respect to a direction away freand first side surface toward
the second side surface.

[0266]

(Aspect 57)

In an ink cartridge according to aspectibig preferable that said
casing is provided with an air vent formation walbvided with said air vent,
and wherein said air vent formation wall is proddeetween said first side
surface and said ink accommodating chamber wifheedo a direction away
from said first side surface side toward said sdcde surface.

[0267]

(Aspect 58)

An ink cartridge according to aspect 3% ompreferably further
comprises a hollow path provided in said casing@nmdigured to connect said
ink accommodating chamber and said ink dischargaiog with each other, a
rubber member provided in said hollow path.

[0268]
(Aspect 59)
According to aspect 59, there is provided:

An ink cartridge comprising:
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a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a
hollow path connecting said ink accommodating chemalnd said ink discharge
opening, said casing including a first side surfax®/ided with said ink
discharge opening, a second side surface opposstad first side surface across
said ink accommodating chamber, an upper surfad@dmottom surface, said ink
discharge opening being provided in a positionarids said bottom surface than
to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with an extending direction of said hollow pathdan

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening and having a area
crossing with a direction parallel with the extergldirection.
[0269]

(Aspect 60)

According to aspect 60, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a
hollow path connecting said ink accommodating chemalnd said ink discharge
opening with each other, said casing includingst 8ide surface provided with
said ink discharge opening, a second side surfppesite to said first side
surface across said ink accommodating chambermjp@rsurface and a bottom
surface, said ink discharge opening being providedposition closer to said

bottom surface than to said upper surface;
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a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with an extending direction of said hollow path;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening and belad electrical contact and
configured to receive an urging force for urgingisaasing in a depth direction
which is parallel with the extending direction amidich is away from said first
side surface toward said second side surface; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening and including a area
crossing with a direction parallel with the extergldirection and capable of
receiving a limiting force for limiting movement e&id casing in the depth
direction and against the urging force.

[0270]

(Aspect 61)

According to aspect 61, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a
hollow path connecting said ink accommodating chemalnd said ink discharge
opening with each other, said casing includingst 8ide surface provided with
said ink discharge opening, a second side surfppesite to said first side
surface across said ink accommodating chambermp@rsurface and a bottom
surface, said ink discharge opening being providedposition closer to said
bottom surface than to said upper surface;

a substrate provided on said casing;
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an electrical contact provided at saidssuabe in a position above said
ink discharge opening and having an area crossitigandirection parallel with
an extending direction of said hollow path;

a positioning portion provided on saidiegsn a position above said
ink discharge opening and below said substratecantigured to limit movement
of said casing in a direction perpendicular togkending direction;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening and belaiel positioning opening
and configured to receive an urging force for uggsaid casing in a depth
direction which is parallel with the extending ditien and which is away from
said first side surface toward said second sideseyrand

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischamgening and including a area
crossing with a direction parallel with the extergldirection and capable of
receiving a limiting force for limiting movement e&id casing in the depth
direction against the urging force.

[0271]

(Aspect 62)

According to aspect 62, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a
hollow path connecting said ink accommodating chemalnd said ink discharge
opening with each other, said casing includingst 8ide surface provided with
said ink discharge opening, a second side surfppesite to said first side
surface across said ink accommodating chambermpersurface and a bottom

surface, said ink discharge opening being providedposition closer to said
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bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with an extending direction of said hollow path;

a positioning portion provided on saidicgsn a position above said
ink discharge opening and below said substrate; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischamgening and including a area
crossing with a direction parallel with the extergldirection.

[0272]

(Aspect 63)

In an ink cartridge according to aspecb662, it is preferable that
said positioning portion includes a positioning wipg provided at said first side
surface, said positioning opening being provided position closer to said
electrical contact than to said ink discharge opgni
[0273)]

(Aspect 64)

An ink cartridge according to aspect 58®preferably further
comprises a rubber member provided in said hollath.p
[0274)

(Aspect 65)

According to aspect 65, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher, a first side surface
provided with an ink discharge opening configuredischarge ink from said ink

accommodating chamber to an outside, a secongsitice opposite from said
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first side surface across said ink accommodatiragniter, an upper surface and a
bottom surface, said ink discharge opening beisgatied in a position closer to
said bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with a center line of said ink discharge opening] a

an engaging portion provided in a posititoser to said electrical
contact than to said ink discharge opening andnigean area crossing with a
direction parallel with the center line.

[0275]

(Aspect 66)

According to aspect 66, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher, a first side surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, a secongsifice opposite from said
first side surface across said ink accommodatiragniter, an upper surface and a
bottom surface, said ink discharge opening beisgatied in a position closer to
said bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with a center line of said ink discharge opening;

a force receiving portion provided at d#ist side surface in a
position above said ink discharge opening and belad electrical contact and

configured to receive an urging force for urginglsaasing in depth direction
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which is parallel with the center line and whiclaay from said first side
surface toward second side surface; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening and having a area
crossing with a direction parallel with the ceriee and capable of receiving a
limiting force for limiting movement of said casingthe depth direction against
the urging force.

[0276]

(Aspect 67)

According to aspect 67, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingnaeher, a first side surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, a secongsifice opposite from said
first side surface across said ink accommodatiragniter, an upper surface and a
bottom surface, said ink discharge opening beisgatied in a position closer to
said bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with a center line of said ink discharge opening;

a positioning portion provided on saidircgsn a position above said
ink discharge opening and below said electricatactrand configured to limit
movement of said casing in a direction perpendidala direction parallel with
the center line;

a force receiving portion provided at daist side surface in a

position above said ink discharge opening and belaa positioning portion and



10

15

20

25

133

configured to receive an urging force for urginglsaasing in depth direction
which is parallel with the center line and whiclaay from said first side
surface toward second side surface; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening and having a area
crossing with a direction parallel with the ceriee and capable of receiving a
limiting force for limiting movement of said casingthe depth direction against
the urging force.

[0277]

(Aspect 68)

According to aspect 68, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher, a first side surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, a secongsifice opposite from said
first side surface across said ink accommodatiragniter, an upper surface and a
bottom surface, said ink discharge opening beisgatied in a position closer to
said bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with a center line of said ink discharge opening;

a positioning portion provided on saidirgsn a position above said
ink discharge opening and below said electricatactrand closer to said first
side surface than to said second side surface; and

an engaging portion provided on said @asira position closer to

said electrical contact than to said ink dischangening and having a area
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crossing with a direction parallel with the ceriere.
[0278]

(Aspect 69)

In an ink cartridge according to aspecb6®8, it is preferable that
said positioning portion includes a positioning wipg provided at said first side
surface, and said positioning opening is disposeaposition closer to said
electrical contact than to said ink discharge opgni
[0279]

(Aspect 70)

In an ink cartridge according to aspecb669 preferably further
comprises a hollow path provided in said casing@mthecting said ink
accommodating chamber and said ink discharge ogevith each other, and a
rubber member provided in said hollow path.

[0280]

(Aspect 71)

In an ink cartridge according to aspear58D, it is preferable that
said engaging portion is disposed in a positiosaldo said upper surface than to
said bottom surface.

[0281]

(Aspect 72)

In an ink cartridge according to aspear58D, it is preferable that
said engaging portion is provided with a upperacef
[0282]

(Aspect 73)

In an ink cartridge according to aspedr5®, it is preferable that
said engaging portion includes a recess.

[0283]
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(Aspect 74)

In an ink cartridge according to aspear53, it is preferable that
said engaging portion is disposed closer to sastl §ide surface than to said
second side surface.

[0284]

(Aspect 75)

In an ink cartridge according to aspear584, it is preferable that
said substrate is provided at said first side serfa
[0285]

(Aspect 76)

In an ink cartridge according to aspear584, it is preferable that
said substrate is provided on said casing so be toclined relative to said first
side surface and the upper surface.

[0286]

(Aspect 77)

In an ink cartridge according to aspecbb84, it is preferable that
said substrate is supported on said upper surtadtetbat said electrical contact
has an area crossing with a direction parallel Withextending direction.
[0287]

(Aspect 78)

In an ink cartridge according to aspear68), it is preferable that
said substrate is supported on said upper surtadetbat said electrical contact
has an area crossing with a direction parallel wighcenter line.

[0288]
(Aspect 79)
In an ink cartridge according to aspear58, it is preferable that

said substrate is supported directly by said casing directly by said casing
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through a supporting member.
[0289]

(Aspect 80)

According to aspect 80, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingnaher, a first side surface
having a formation region in which an ink dischaopening configured to
discharge ink from said ink accommodating chambemt outside, an upper
surface and a bottom surface, said ink dischargeiog being disposed in a
position close to said bottom surface than to spjoker surface;

a substrate provided on said casing;

an electrical contact provided on saidsstadbe and including an area
in a position above said ink discharge openingatiea crossing with a direction
parallel with a normal line of said formation regjo

an engaging portion provided in a posititoser to said electrical
contact than to said ink discharge opening, sagdgimg portion including an
area crossing with a direction parallel with themal line of said formation
region.

[0290]

(Aspect 81)

According to aspect 81, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingnaeher, a first side surface
having a formation region in which an ink dischaopening configured to
discharge ink from said ink accommodating chamber dutside, a second side
surface opposite from said first side surface acsasd ink accommodating

chamber, an upper surface and a bottom surfackirdadischarge opening being
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disposed in a position close to said bottom surfiaaa to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssudbe and including an area
in a position above said ink discharge openingatiea crossing with a direction
parallel with a normal line of said formation regjo

a force receiving portion provided at daist side surface in a
position above said ink discharge opening below skactrical contact capable of
receiving an urging force for urging said casingidepth direction which is in
parallel with the normal line of said formation i@gand away from said first
side surface toward said second side surface;

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening, said engaging portion
including a area crossing with a direction paraliéh the normal line of said
formation region and capable of receiving a lingtforce for limiting movement
of said casing in the depth direction against tiggng force.

[0291]

(Aspect 82)

According to aspect 82, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher, a first side surface
having a formation region in which an ink dischaopening configured to
discharge ink from said ink accommodating chamber dutside, a second side
surface opposite from said first side surface acsasd ink accommodating
chamber, an upper surface and a bottom surfackirdadischarge opening being
disposed in a position close to said bottom surfiaaa to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssudbe and including an area
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in a position above said ink discharge openingatiea crossing with a direction
parallel with a normal line of said formation regjo

a positioning portion provided on saidicgsabove said ink discharge
opening below said electrical contact and configucelimit movement of said
casing in a direction perpendicular to a direcpanallel with a normal line of
said formation region;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening below pasitioning portion capable
of receiving an urging force for urging said casim@ depth direction which is in
parallel with the normal line of said formation i@gand away from said first
side surface toward said second side surface; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening, said engaging portion
including a area crossing with a direction paraliéh the normal line of said
formation region and capable of receiving a lingtiorce for limiting movement
of said casing in the depth direction against tiggng force.

[0292]

(Aspect 83)

According to aspect 83, there is provided:

An ink cartridge comprising:

a casing including an ink accommodatingneher, a first side surface
having a formation region in which an ink dischaopening configured to
discharge ink from said ink accommodating chamber dutside, an upper
surface and a bottom surface, said ink dischargeiog being disposed in a
position closer to said bottom surface than to sgjoker surface;

a substrate provided on said casing;

an electrical contact provided on saidssudbe and including an area
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in a position above said ink discharge openingatiea crossing with a direction
parallel with a normal line of said formation regjo

a positioning portion provided on saidicgsabove said ink discharge
opening below said electrical contact;

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischamgening, said engaging portion
including a area crossing with a direction paraliéh the normal line of said
formation region.

[0293]

(Aspect 84)

In an ink cartridge according to aspecbB83, it is preferable that
said positioning portion includes a positioning wipg provided at said first side
surface, and said positioning opening is disposeadposition closer to said
electrical contact than to said ink discharge opgni
[0294]

(Aspect 85)

An ink cartridge according to aspect 8@4mpreferably further
comprises a hollow path provided on said casingcamthecting said ink
accommodating chamber and said ink discharge ogevith each other, and a
rubber member provided in said hollow path.

[0295]

(Aspect 86)

In an ink cartridge according to aspecbB85, it is preferable that
said engaging portion is disposed in a positiosaldo said upper surface than to
said bottom surface.

[0296]
(Aspect 87)
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In an ink cartridge according to aspecbB85, it is preferable that
said engaging portion is provided at said uppeiasar
[0297]

(Aspect 88)

In an ink cartridge according to aspecbB87, it is preferable that
said engaging portion includes a recess.

[0298]

(Aspect 89)

In an ink cartridge according to aspecbB88, it is preferable that
said substrate is provided at said first side serfa
[0299]

(Aspect 90)

In an ink cartridge according to aspecbB88, it is preferable that
said substrate is provided on said casing so be toclined relative to said first
side surface and the upper surface.

[0300]

(Aspect 91)

In an apparatus according to aspect &Bpit is preferable that said
substrate is supported on said upper surface batisaid electrical contact has
an area crossing with a direction parallel with éxéending direction.

[0301]

(Aspect 92)

In an apparatus according to aspect &8 pit is preferable that said
substrate is supported directly by said casingdiréctly by said casing through
a supporting member.

[0302]
(Aspect 93)
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According to aspect 93, there is provided:

An ink jet printer comprising a cartridgeunting portion including
an ink receiving tube, an electrical connectingiparand a locking lever, and an
ink cartridge mountable to said cartridge mounpogion in a mounting
direction crossing with a direction of gravity, gdamnk cartridge including,

(A) a casing including an ink accommodaitthamber configured to
accommodate ink to be supplied to the ink receitutog, said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, (B) a tube inseporgjon into which the ink
receiving tube is inserted and which is providedaatl front surface in a position
closer to said bottom surface than to said uppgase, (C) an electrical contact
electrically connectable to the electrical conmegortion and having a area
crossing with the mounting direction in a positairove said tube inserting
portion, and (D) an engaging portion provided joaition closer to said
electrical contact than to said tube insertingipartsaid engaging portion being
engageable with the locking lever to maintain &itesl state in which the ink
receiving tube is inserted in said tube insertiagipn and a connected state in
which said electrical contact is connected witheleztrical connecting portion.
[0303]

(Aspect 94)

In an ink jet printer according to asp@8t it is preferable that said
cartridge mounting portion further includes an oggspring, and said ink
cartridge further includes a force receiving parteapable of receiving, from an
urging spring provided in the cartridge mountingtm, the urging force for
urging said ink cartridge in a dismounting direntishich is opposite to the
mounting direction, said force receiving portionngeprovided in a position

above said tube inserting portion and below sadtgtal contact, wherein said
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engaging portion is engageable with said lockinvgildo maintain the inserted
state and the connected state against the urgiog.fo
[0304]

(Aspect 95)

In an ink jet printer according to asp@8t it is preferable that said
cartridge mounting portion further includes a posiihg member and an urging
spring, and (A) a positioning portion engageablénai positioning member
provided in the cartridge mounting portion to limbvement of said casing in a
direction perpendicular to the mounting directisaid positioning portion being
provided in a position above said tube insertingipo and below said electrical
contact, and (B) a force receiving portion capaibleeceiving, from an urging
spring, a urging force for urging said ink cartedg a dismounting direction
which is opposite to the mounting direction, sacté receiving portion being
provided in a position above said tube insertingipo and below said electrical
contact, wherein said engaging portion is engagealth said locking lever to
maintain the inserted state, the connected state @mgaged state between said
positioning portion and the positioning member agaihe urging force.

[0305]

(Aspect 96)

In an ink jet printer according to asp@8t it is preferable that said
cartridge mounting portion further comprising pimsithng member, and

said ink cartridge further includes a piosing portion provided in a
position above said tube inserting portion and Wwedaid electrical contact and
engageable with a positioning member provided éencidirtridge mounting portion
to limit movement of said casing in a directionpgedicular to the mounting
direction, wherein said engaging portion is enghgeaith the locking lever to

maintain an engaged state between said positiguartgon and the positioning
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member.
[0306]

(Aspect 97)

According to aspect 97, there is provided:

An ink cartridge detachably mountable twagridge mounting
portion provided with an unsealing pin, said inktidge comprising:

a casing including (i) an ink accommodgi@hamber, (ii) an air vent
path connected with said ink accommodating charabédrconfigured to
introduce the ambient air into said ink accommaaptihamber, (iii) a through
hole formation wall in which a through hole into iainthe unsealing pin is
insertable, and (iv) an air vent formation wallwhich an air vent opening at an
end of said air vent path, said air vent formati@il and being disposed between
said through hole formation wall and said ink acomdating chamber; and

a sealing film covering said air vent opegn said film being capable
of being unsealed by the unsealing pin having gaseugh said through hole.
[0307]

(Aspect 98)

According to aspect 98, there is provided:

An ink cartridge detachably mountable wagridge mounting
portion provided with an ink receiving tube anduersealing pin, said ink
cartridge comprising:

a casing including (i) an ink accommodaihamber configured to
accommodate ink to be supplied into said ink rangiwbe, (i) an air vent path
connected with said ink accommodating chamber anfigured to introduce the
ambient air into said ink accommodating chambay &itube inserting opening
into which said ink receiving tube is insertable) & through hole into which the

unsealing pin is insertable, (v) a side wall prexddvith said tube inserting
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opening and said through hole, (vi) an air ventfation wall in which an air
vent opening at a end of said air vent path is &atnsaid air vent formation wall
being disposed between said side wall and saidéckmmodating chamber,
(vii) a bottom wall and (viii) an upper wall;

a sealing film covering said air vent open said film being capable
of being unsealed by the unsealing pin having gadseugh said through hole;
and

a second sealing film covering said tutserting opening, said
second sealing film being capable of being unseayeitie ink receiving tube.
[0308]

(Aspect 99)

According to aspect 99, there is provided:

An ink cartridge detachably mountable twagridge mounting
portion provided with an unsealing pin, said inktidge comprising: &

a preparing step of preparing a casintyting (i) an ink
accommodating chamber, (ii) an air vent path cotatewith said ink
accommodating chamber and configured to introdneatnbient air into said
ink accommodating chamber, (iii) a through holerfation wall in which a
through hole into which the unsealing pin is ingel¢, and (iv) an air vent
formation wall in which an air vent opening at and@f said air vent path, said
air vent formation wall and being disposed betwsaid through hole formation
wall and said ink accommodating chamber;

a sticking step of sticking a sealing fitagable of being unsealed by
the unsealing pin having passed through said tlirdwde, so as to cover said air
vent opening.

[0309]
(Aspect 100)
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A manufacturing method according to asp8gpreferably further
comprises an injection step of injecting the infoisaid ink accommodating
chamber, wherein said injecting step is carriedafigr said sticking step.

[0310]

(Aspect 101)

According to aspect 101, there is provided

A manufacturing method for manufacturimgak cartridge
detachably mountable to a cartridge mounting ponimvided with an ink
receiving tube and an unsealing pin, said methogoesing:

a preparing step of preparing a casintyiting (i) an ink
accommodating chamber configured to accommodatwiblke supplied into said
ink receiving tube, (ii) an air vent path connecteth said ink accommodating
chamber and configured to introduce the ambienhtorsaid ink
accommodating chamber, (iii) a tube inserting opgmmnto which said ink
receiving tube is insertable, (iv) a through hol®iwhich the unsealing pin is
insertable, (v) a side wall provided with said tutheerting opening and said
through hole, (vi) an air vent formation wall in \wh an air vent opening at a end
of said air vent path is formed, said air vent fation wall being disposed
between said side wall and said ink accommodatiagnber, (vii) a bottom wall
and (viii) an upper wall;

a sticking step of sticking a sealing fitagable of being unsealed by
the unsealing pin having passed through said tlirdwde, so as to cover said air
vent opening; and

a sticking step of sticking a second seglilm capable of being
unsealed by the ink receiving tube, so as to ceaig tube inserting opening.
[0311]

(Aspect 102)
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A manufacturing method according to asp8gpreferably further
comprises an injection step of injecting the infoisaid ink accommodating
chamber,

wherein said injecting step is carried afteer said first sticking step
and before said second sticking step.

[0312]

(Aspect 103)

According to aspect 103, there is provided

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube, an electrical connegfortion and a positioning
member, in a mounting direction crossing with &dliion of gravity, said ink
cartridge comprising:

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied into the ink recg\tube, said casing further
including a front surface provided at a leadingesidth respect to the mounting
direction, an upper surface and a bottom surfacerse

a tube inserting portion into which th& neceiving tube is insertable
and which is provided at said front surface in sifpan closer to said bottom
surface than to said upper surface;

an electrical contact electrically conabde to the electrical
connecting portion and provided in a position abs&ie tube inserting portion,
said electrical contact including an area crossaiitly the mounting direction;

a positioning portion provided at a pasitcloser to said electrical
contact than to said tube inserting portion ab@ié &ibe inserting portion and
below said electrical contact and engageable waiith gositioning member to
limit movement of said casing in a direction pemtienlar to the mounting

direction.
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[0313]

(Aspect 104)

In an ink cartridge according to a as@xtit is preferable that said
positioning portion is provided on said front sedand includes a positioning
opening into which the positioning member is insert
[0314]

(Aspect 105)

According to aspect 105, there is provided

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube, an electrical connegfoortion, a positioning member,
an urging spring and a locking lever, in a mountiirgction crossing with a
direction of gravity, said ink cartridge comprising

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied to the ink receititg and a tube inserting
opening into which said ink receiving tube is inedr said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, and said tube ingespening is disposed in a
position closer to said bottom surface than to sajger surface adjacent to said
front surface;

a substrate provided at said front surfa@eposition closer to said
than to said bottom surface;

an electrical contact provided on saidssudte and electrically
connectable to the electrical connecting portion;

a positioning opening provided at saidhfrsurface in a position
closer to said electrical contact than to said inberting opening above said
tube inserting opening and below said electricatact, wherein said positioning

member is insertable into said positioning openamit movement of said
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casing in a direction along said front surface.
[0315]

(Aspect 106)

According to aspect 106, there is provided

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube and a plurality of elédl connecting portions, in a
mounting direction crossing with a direction of gtg, said ink cartridge
comprising:

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied into said ink rangiwbe, said casing further
including a first side surface at a leading sidthwéspect to the mounting
direction, an upper surface and a bottom surface;

a tube inserting portion into which th& neceiving tube is insertable,
said tube inserting portion being disposed at Beitiside surface in a position
closer to said bottom surface than to said uppéace;

a substrate provided on said casing abaiktube inserting portion
and having an area crossing with the mounting tioecand

a plurality of electrical contacts elecally connectable with said
plurality of electrical connecting portions, saldarical contacts being arranged
in the area of said substrate in a direction cnggsiith a direction of a height
toward said upper surface from said bottom surface.

[0316]

(Aspect 107)

According to aspect, there is provided:

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube and a plurality of elédl connecting portions, in a

mounting direction crossing with a direction of gtg, said ink cartridge
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comprising:

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied into said ink rangiwbe, said casing further
including a first side surface at a leading sidthwéspect to the mounting
direction, an upper surface and a bottom surface;

a tube inserting portion into which th& neceiving tube is insertable,
said tube inserting portion being disposed at Beitiside surface in a position
closer to said bottom surface than to said uppéace;

a substrate provided at said upper surface

a plurality of electrical contacts prowiden said substrate and
electrically connectable with said plurality of etiécal connecting portions, said
electrical contacts each including an area crossitigthe mounting direction,
wherein said areas of said electrical contactaasnged in a direction crossing
with a direction of a height toward said upper aceffrom said bottom surface.
[0317]

(Aspect 108)

According to aspect 108, there is provided

An ink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube and a plurality of elédl connecting portions, in a
mounting direction crossing with a direction of gtg, said ink cartridge
comprising:

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied into said ink rangiwbe, said casing further
including a first side surface at a leading sidthwéspect to the mounting
direction, a second side surface at the trailidg svith respect to the mounting
direction, a third side surface connecting saist side surface and said second

side surface with each other, a fourth side suriime@@ opposite side from said
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third side surface across said ink accommodatiagntier and connecting said
first side surface and said second side surfaceppar surface and a bottom
surface;

a tube inserting portion into which th& neceiving tube is insertable,
said tube inserting portion being disposed at Begtiside surface in a position
closer to said bottom surface than to said uppéace;

a substrate provided at said first sidéase above said tube inserting
portion; and

a plurality of electrical contacts elecally connectable and said
plurality of electrical connecting portions, saldarical contacts being arranged
on said substrate in a direction perpendiculaatd gird side surface and said
fourth side surface.

[0318]

(Aspect 109)

According to aspect 109, there is prodide

An ink cartridge comprising:

a casing including a plurality of sidefages, an upper surface and a
bottom surface on the basis of an orientation iof sk cartridge in use, said
casing further including an ink accommodating chandnd an ink discharge
opening configured to discharge ink from said ink@anmodating chamber to an
outside, wherein said plurality of side surfacedude a first side surface, and
said ink discharge opening is disposed at a posdioser to said bottom surface
than to said upper surface;

a substrate provided at said first sidéase;

a plurality of electrical contacts prowid@bove said ink discharge
opening, said electrical contacts being arrangesiathsubstrate in a direction of

height toward said upper surface from said bottarfase.
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[0319]

(Aspect 110)

According to aspect 110, there is provided

An ink cartridge comprising:

a casing including a plurality of sidefages, an upper surface and a
bottom surface on the basis of an orientation f sék cartridge in use, said
casing further including an ink accommodating chandnd an ink discharge
opening configured to discharge ink from said ink@anmodating chamber to an
outside, wherein said plurality of side surfacedude a first side surface, and
said ink discharge opening is disposed at a posdioser to said bottom surface
than to said upper surface;

a substrate provided on said casing amth@an area crossing with a
normal line of said first side surface;

a plurality of electrical contacts prowid@bove said ink discharge
opening, said electrical contacts be arrangedithaaa of said substrate in a
direction crossing with a direction of height todaaid upper surface from said
bottom surface.

[0320]

(Aspect 111)

According to aspect 111, there is provided

an ink cartridge comprising:

a casing having a substantially rectangueaallelepiped shape and
including an ink accommodating chamber, said casiclyding (a) a first surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, (b) a seaaface opposite from said
first surface across said ink accommodating chanfbkea third surface crossing

with said first surface and said second surfacetavihg an area larger than
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those of said first surface and said second sur{dgea fourth surface opposite
from said third surface across said ink accommadathamber and having an
area larger than those of said first surface amtlsseond surface, (e) a fifth
surface crossing with said first surface, said sd@urface, said third surface and
said fourth surface and having an area larger tihase of said first surface, said
second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoactmodating chamber and
having an area larger than those of said firsteserfsaid second surface, said
third surface and said fourth surface, and (g) s&dlischarge opening being
disposed closer to said third surface than to feaith surface;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a plurality of electrical contacts prowiden said substrate and
arranged in a direction crossing with a directisragp from said third surface
toward said fourth surface;

[0321]

(Aspect 112)

According to aspect 112, there is provided

An ink cartridge comprising:

a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a
hollow path connecting said ink accommodating chemalnd said ink discharge
opening, said casing further including a side sigrfarovided with said ink
discharge opening, an upper surface and a bottoiacsy wherein said ink
discharge opening is disposed in a position claseaid bottom surface than to

said upper surface;
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a substrate provided on said casing;

a plurality of electrical contacts prowiden said substrate, said
electrical contacts being arranged in the direatibheight toward said upper
surface from said bottom surface, wherein saidtetet contacts each including
a area above said ink discharge opening, the apsaiog with a direction
parallel with the direction in which said hollowtpaxtends.

[0322]

(Aspect 113)

According to aspect 113, there is provided

An ink cartridge comprising:

a casing including an ink accommodatingneher, a side surface in
which an ink discharge opening configured to disghank from said ink
accommodating chamber to an outside, an upperceuaiad a bottom surface,
wherein said ink discharge opening is disposedgaosition closer to said bottom
surface than to said upper surface;

a substrate provided on said casing;

a plurality of electrical contacts prowiden said substrate, said
electrical contacts being arranged in the direatibheight toward said upper
surface from said bottom surface, wherein saidtetet contacts each including
a area above said ink discharge opening, said aressing with a direction
parallel with a center line of said ink dischargeing.

[0323]

(Aspect 114)

According to aspect 114, there is provided

An ink cartridge comprising:

a casing including an ink accommodatingneher, a side surface

having a formation region in which an ink dischaopening configured to
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discharge ink from said ink accommodating chamber dutside, an upper
surface and a bottom surface, wherein said inkhdige opening is disposed in a
position closer to said bottom surface than to sajoker surface;

a substrate provided on said casing;

a plurality of electrical contacts prowiden said substrate, said
electrical contacts being arranged in the direatibheight toward said upper
surface from said bottom surface, wherein saidtetet contacts each including
an area above said ink discharge opening, saidcansaing with a direction

parallel with a normal line of said formation regio

[INDUSTRIAL APPLICABILITY]
[0324] A novel ink cartridge and a novel ink jet printéith which the
satisfactory connection between the ink cartridye the cartridge mounting
portion can be accomplished are provided.
[Reference numerals]

1: ink cartridge

2: casing

2a: upper surface

2b: bottom surface

2c: front surface

2d: rear surface

2e: left surface

2f: right-hand surface

3: substrate

4: electrical contact (electrode pad)

4a: contact position

5: storing element
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6: positioning portion (positioning hofesitioning opening)

7: air vent (air vent)

8: tube inserting portion (tube insertomening)

9: discrimination portion

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
30:
31:
32:
33:
34:

position regulation surface

ink accommodating chamber

flexible member

negative pressure generation spring
plate member

filter

air vent path

air vent sealing film

tube inserting opening sealing film
sealing member

sealing member unit

outer casing

tube insertion path

ejection spring contact portion (foreeeiving portion)
engaging portion (recess)

label

ambient air opening

penetrated portion (through-opening)
printer main assembly

carriage

ink jet head

mounting portion (cartridge mountirgrion, cartridge holder)

feeding means
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36:
37:
38:
40:
41:
46:
47.
48:
49:
50:
51:
52:
53:
54:
55!

56:
57:
58:
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controller

input/output portion

print medium

head unit (cartridge mounting unit)
first casing member

second casing member

supporting member of electrical cornimgcportion
electrical connection unit

plate

frame

mounting guide

unsealing member (unsealing pin)

ink receiving member (ink receivingp&y
positioning member (positioning pin)

locking portion (locking projection)

electrical connecting portion (elezdtiterminal, main assembly

side electrical contact)

positioning wall
urging member (ejection spring)

locking lever

59: joint unit (main assembly side conmegtnit)

60:
61:

discrimination member

electrical contact (electrode pad)

6la: contact position.

62:
63:
71:

storing element.
substrate.

electrical contact (electrode pad).
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72:
73:
74:
75:
76:
77:
78:
81:
101

201:
224:
301:
324:
401:
424:
501:
524:
601:
624:
701:
124:
725:
801:
901:
936:
937:
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. contact position.

storing element.

substrate.

sealing member.

valve.

spring.

interrelation valve.

supporting shatft.

substrate supporting member.
. ink cartridge.

ink cartridge.

engaging portion (projection).
ink cartridge.

engaging portion (curved surfacenclimed surface).
ink cartridge.

engaging portion (flat surface).
ink cartridge.

engaging portion (projection).
ink cartridge.

engaging portion.

ink cartridge.

engaging portion.

elastic member.

ink cartridge.

ink cartridge.

projection.

elastic member (spring).
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938: projection.

1001: ink cartridge.

1003: substrate.

1004: electrical contact.

1037: rotation shaft.

1101: ink cartridge.

1103: substrate.

1104: electrical contact.

1105: storing element.

1201: ink cartridge.

1203: substrate.

1204: electrical contact.

1205: storing element.

1301: ink cartridge.

1303: substrate.

1304: electrical contact.

1305: storing element.

1401: ink cartridge.

1406: positioning portion (polarity of peotions).
1501: ink cartridge.

1506: positioning portion (slit formatiomember).
1601: ink cartridge.

1606: positioning portion.

1701: ink cartridge.

1702c1.: first front wall forming member.
1702c2: second front wall forming member.

1801: ink cartridge.
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1802:
1901:
1902:
1924
1925:
1926:
2001:
2017:
2101:
2201:
2301:
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casing.

ink cartridge.
casing.

engaging portion.
rotation shaft.
engagement lever.
ink cartridge.

air vent sealing film.
ink cartridge.

ink cartridge.

ink cartridge.
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CLAIMS

1. Anink cartridge mountable to a cartrichgeunting portion provided
with an ink receiving tube, an electrical connegfoortion and a locking lever, in
a mounting direction crossing with a direction odgty, said ink cartridge
comprising:

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied to the ink receitutog, said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface;

a tube inserting portion into which th& neceiving tube is insertable
and which is provided at said front surface in aifpan closer to said bottom
surface than to said upper surface;

an electrical contact electrically conabde to the electrical
connecting portion and provided in a position abs&ie tube inserting portion,
said electrical contact including an area crossiitly the mounting direction; and

an engaging portion provided in a posititoser to said electrical
contact than to said tube inserting portion, saigbging portion being
engageable with the locking lever to maintain &ites] state in which the ink
receiving tube is inserted in said tube insertiagipn and a connected state in

which said electrical contact is connected witheleztrical connecting portion.

2. Anink cartridge according to Claim 1,ther comprising a force
receiving portion capable of receiving, from aninggspring provided in the
cartridge mounting portion, the urging force fogiag said ink cartridge in a
dismounting direction which is opposite to the mimgpdirection, said force

receiving portion being provided in a position ab®@aid tube inserting portion
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and below said electrical contact, wherein saichgirgy portion is engageable
with said locking lever to maintain the inserteatstand the connected state

against the urging force.

3. Anink cartridge according to Claim 2, wia said force receiving
portion is capable of receiving the urging forcedtease the inserted state and
the connected state with release of an engagedtsaiveen said engaging

portion and the locking lever.

4. Anink cartridge according to Claim 1,ther comprising a

positioning portion engageable with a positioningmiber provided in the
cartridge mounting portion to limit movement oféaasing in a direction
perpendicular to the mounting direction, said posihg portion being provided
in a position above said tube inserting portion belbw said electrical contact,
and

a force receiving portion capable of reryy, from an urging spring
provided in the cartridge mounting portion, theinggforce for urging said ink
cartridge in a dismounting direction which is opip®$o the mounting direction,
said force receiving portion being provided in @ifion above said tube inserting
portion and below said electrical contact,

wherein said engaging portion is engagewiith said locking lever to
maintain the inserted state, the connected state @mgaged state between said

positioning portion and the positioning member agaihe urging force.

5. An apparatus according to Claim 4, whesaiid force receiving
portion is capable of receiving the urging forcedtease the inserted state the

connected state and the engaged state betweegposatidning portion and the
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positioning member with release of a engaged bitigeen said engaging

portion and the locking lever.

6. An ink cartridge according to Claim 1,ther comprising a
positioning portion provided in a position abovélgabe inserting portion and
below said electrical contact and engageable wtbsitioning member provided
in the cartridge mounting portion to limit movemefitsaid casing in a direction
perpendicular to the mounting direction, whereiid €mgaging portion is
engageable with the locking lever to maintain agegyed state between said

positioning portion and the positioning member.

7. Anink cartridge according to Claim 4 gm@erein said positioning
portion is disposed in a position close to saidteieal contact than to said tube

inserting portion.

8. Anink cartridge according to Claim 4 gmiherein said positioning

portion is disposed at said front surface.

9. Anink cartridge according to Claim 4 gm$erein said positioning
portion includes a positioning opening into whible positioning member is

inserted.
10. Anink cartridge according to Claim 4 oméherein the direction
perpendicular to the mounting direction is a dietaway from said bottom

surface toward said upper surface.

11. An apparatus according to Claim 4 or 9esmein the direction
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perpendicular to the mounting direction is a di@tialong said front surface.

12. Anink cartridge according to Claim 2 omiherein a part of said front

surface functions as said force receiving member.

13. Anink cartridge according to Claim 1 @&; Wherein said engaging
portion is disposed in a position closer to saigarsurface than to said d bottom

surface.

14. Anink cartridge according to Claim 1 @; Wherein said engaging

portion is disposed at said upper surface.

15. Anink cartridge according to Claim 1 dr, wherein said engaging

portion is a recess engageable with a projecticaaf locking lever.

16. Anink cartridge according to Claimt 11d&r, wherein said casing
further includes a rear surface opposite from faiot surface with said ink
accommodating chamber therebetween, said rearcsugan a trailing side with
respect to the mounting direction, wherein saidagngy portion is disposed in a

position closer to said front surface than to seat surface.

17. Anink cartridge according to Claim 1 @, further comprising an
elastically deformable elastic portion configuredriove said engaging portion

relative to said casing.

18. Anink cartridge according to Claim 1 @, further comprising a

substrate provided with said electrical contact.
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19. Anink cartridge according to Claim 18,esin said substrate is

provided at said front surface.

20. Anink cartridge according Claim 18, whergaid substrate is
provided on said casing so as to be inclined radab said front surface and said

upper surface.

21. Anink cartridge according Claim 18, whergaid substrate is
supported on said upper surface so that said igiglotontact has an area crossing

with the mounting direction.

22. Anink cartridge according to Claim 1&tifier comprising moving

means configured to move said substrate relatigaitb casing.

23. Anink cartridge according to Claim 18@; wherein said substrate is
directory supported by said casing or is indirestipported by said casing

through a supporting member.

24. Anink cartridge according to Claimt 128, further comprising an air
vent path provided on said casing and configuradttoduce ambient air into
said ink accommodating chamber, said air vent patling one end portion
provided with an air vent and the other end portionnected with said ink
accommodating chamber, and a sealing film sealhidyar vent, said sealing
film being unsealable by an unsealing pin providadaid cartridge mounting

portion.
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25. Anink cartridge according to Claim 24rtfer comprising a through
hole into which the unsealing pin is insertablég siarough hole is provided at
said front surface, and said sealing film beingdsed at such a position that said
sealing film is capable of being unsealed by theeating pin passed through said

through hole.

26. An ink cartridge according to Claim 242&r;, wherein said casing is
provided with an air vent formation wall providedhvsaid air vent, and said air
vent formation wall being provided between saidhfrsurface and said ink

accommodating chamber.

27. Anink cartridge according to Claim 2 &; further comprising an air
vent path provided on said casing and configuradttoduce ambient air into
said ink accommodating chamber, said air vent patling one end portion
provided with an air vent and the other end portionnected with said ink
accommodating chamber,

a through hole into which the unsealing miovided on said cartridge
mounting portion is insertable, said through haeg provided at said front
surface so as to be inside said force receivingggrand

a sealing film capable of being unsealgthle unsealing pin passed

through said through hole.

28. Anink cartridge according to Claim 27,esin said sealing film is
provided on air vent formation wall disposed ina&ifion in a rear side of said
front surface so as to be unsealed by the unsegailingfter said force receiving

portion disposed at said front surface receivesitgang force.
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29. Anink cartridge according to Claim 1 &; urther comprising a tube
insertion path provided in said casing to connaitt tube inserting portion and
said ink accommodating chamber with each otheelastic member provided in
said tube insertion path and elastically deformabth insertion of said ink

receiving tube into said tube insertion path.

30. Anink cartridge according to Claim 29,esin said elastic member
includes a rubber member contactable to an outgrheal surface of said ink

receiving tube inserted into the tube insertiorhpat

31. Anink cartridge mountable to a cartricigeunting portion provided
with an ink receiving tube, an electrical connegfoortion and a locking lever, in
a mounting direction crossing with a direction od\gty, said ink cartridge
comprising:

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied to the ink receititg and a tube inserting
opening into which said ink receiving tube is inedr said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, and said tube ingespening is disposed in a
position closer to said bottom surface than to sajger surface adjacent to said
front surface;

a substrate provided at said front surfa@position above said tube
inserting opening;

an electrical contact provided on saidssudte and electrically
connectable to the electrical connecting portiow a

an engaging portion provided on said uppeface in a position

closer to front surface than to rear surface, saghging portion is engageable
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with the locking lever to maintain an inserted stiat which the ink receiving
tube is inserted in said tube inserting portion amnnected state in which said

electrical contact is connected with the electramainecting portion.

32. Anink cartridge mountable to a cartricigeunting portion provided
with an ink receiving tube, an electrical connegfoortion, an urging spring and
a locking lever, in a mounting direction crossinighva direction of gravity, said
ink cartridge comprising:

a casing including an ink accommodatingnaber configured to
accommodate ink to be supplied to the ink receitirtg and a tube inserting
opening into which said ink receiving tube is inedr said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, and said tube ingespening is disposed in a
position closer to said bottom surface than to sajger surface adjacent to said
front surface;

a substrate provided at said front s@rfaca position above said
tube inserting opening;

an electrical contact provided on saidstudte and electrically
connectable to the electrical connecting portion;

a force receiving portion provided on daght surface in a position
above said tube inserting opening below said etattcontact and configured to
receive from the urging spring an urging forcedaoging said ink cartridge in a
dismounting direction which is opposite the mougtifirection; and

an engaging portion provided on said upgpeface in a position
closer to front surface than to rear surface, saghging portion is engageable
with the locking lever to maintain, against theinggforce, an inserted state in

which the ink receiving tube is inserted in saidetunserting portion and a
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connected state in which said electrical contacoimected with said electrical

connecting portion.

33. Anink cartridge mountable to a cartrisigeunting portion provided
with an ink receiving tube, an electrical connegfoortion, a positioning member,
an urging spring and a locking lever, in a mountiirgction crossing with a
direction of gravity, said ink cartridge comprising

a casing including an ink accommodatingneher configured to
accommodate ink to be supplied to the ink receitirtog and a tube inserting
opening into which said ink receiving tube is inedr said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, and said tube ingespening is disposed in a
position closer to said bottom surface than to sajger surface adjacent to said
front surface;

a substrate provided at said front surfa@position above said tube
inserting opening;

an electrical contact provided on saidstudte and electrically
connectable to the electrical connecting portion;

a positioning opening into which the piosiing member is capable of
inserting to limit movement of said casing in aediion along said front side,
said positioning opening being provided at saidtfisurface in a position above
said tube inserting opening and below said eledtdontact in a position closer
to said electrical contact than to said tube inmsgrpening;

a force receiving portion provided at Saaht surface in a position
above said tube inserting opening below said etattcontact and configured to
receive from the urging spring an urging forcedaoging said ink cartridge in a

dismounting direction which is opposite the mougtifirection; and



10

15

20

25

169

an engaging portion provided on said uppeface in a position
closer to front surface than to rear surface, saghging portion is engageable
with the locking lever to maintain, against theinggforce, a inserted state in
which the ink receiving tube is inserted in saideinserting portion, a connected
state in which said electrical contact is connegtéh said electrical connecting
portion and an inserted state in which the posiigmember is inserted in said

positioning opening.

34. Anink cartridge according to Claim 313@; further comprising a
tube insertion path provided on said casing to eohgaid tube inserting opening
and said ink accommodating chamber with each o#imeelastic member
provided in said tube insertion path and elastaddiformable with insertion of

said ink receiving tube into said tube insertiothpa

35. An apparatus according to Claim 34, whmeseid elastic member
includes a rubber member contactable to an outgriral surface of said ink

receiving tube inserted into the tube insertiorhpat

36. An ink cartridge according to Claim 313&; further comprising an air
vent path provided on said casing and configuradttoduce ambient air into
said ink accommodating chamber, said air vent patling one end portion
provided with an air vent and the other end portonnected with said ink
accommodating chamber, a sealing film sealing a&ident and capable of

being unsealed by an unsealing pin provided irc#rgidge mounting portion.

37. Anink cartridge according to Claim 36aither comprising a through

hole into which the unsealing pin is insertabléd siarough hole being provided
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at the front surface, said sealing film being dsgmbat such a position that said
sealing film being capable of being unsealed byutigealing pin passed through

said through hole.

38. Anink cartridge according to Claim 36331, wherein said casing is
provided with an air vent formation wall providedhvsaid air vent, and wherein
said air vent formation wall is provided betweer$eont surface and said ink
accommodating chamber with respect to a directwayerom said front side

toward said rear side.

39. Anink cartridge comprising:

a casing including a plurality of sidefages, an upper surface and
bottom surface as defined on the basis of use sta@d ink cartridge and
provided with an ink accommodating chamber andrikelischarge opening
configured to discharge the ink from said ink acomrdating chamber to an
outside, said side surface including a first sigidage and a second side surface
at an opposite side from said first side surfacesscsaid ink accommodating
chamber, said ink discharge opening being provatesid first side surface in a
position closer to said bottom surface than to sgjoker surface;

an electrical contact provided in a positabove said ink discharge
opening;

a substrate provided at said first sidéase and provided with said
electrical contact; and

an engaging portion provided at said upgpeface in a position closer
to said electrical contact than to said ink disgeaspening and closer to said first

side surface than to said second side surface.
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40. An ink cartridge comprising:

a casing including a plurality of sidefages, an upper surface and
bottom surface as defined on the basis of use sta@d ink cartridge and
provided with an ink accommodating chamber andkalischarge opening
configured to discharge the ink from said ink acomrdating chamber to an
outside, said side surface including a first sigidage and a second side surface
at an opposite side from said first side surfacesscsaid ink accommodating
chamber, said ink discharge opening being provatesid first side surface in a
position closer to said bottom surface than to sgjoker surface;

an electrical contact provided in a positabove said ink discharge
opening;

a substrate provided at said first sidéase and provided with said
electrical contact;

a force receiving portion provided at d#ist side surface in a
position above said ink discharge opening and belad electrical contact and
configured to receive an urging force for urgingisaasing in a direction away
from said first side surface toward said second sigface; and

an engaging portion provided at said uigpeface in a position closer
to said electrical contact than to said ink disgeaspening and closer to said first
side surface than to said second side surfaceanfajared to receive a limiting
force for limiting movement of said casing agaiting urging force in the

direction.

41. Anink cartridge comprising:
a casing including a plurality of sidefages, an upper surface and
bottom surface as defined on the basis of use sta@d ink cartridge and

provided with an ink accommodating chamber anch&ardischarge opening
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configured to discharge the ink from said ink acomrdating chamber to an
outside, said side surface including a first sigidage and a second side surface
at an opposite side from said first side surfacesscsaid ink accommodating
chamber, said ink discharge opening being provatesid first side surface in a
position closer to said bottom surface than to sgjoker surface;

an electrical contact provided in a positabove said ink discharge
opening;

a substrate provided at said first sidéase and provided with said
electrical contact;

a positioning opening provided at saidtfgide surface in a position
above said ink discharge opening and below sautralal contact and closer to
said electrical contact than to said ink dischamgening;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening and belaiel positioning opening
and configured to receive an urging force for uggsaid casing in a direction
away from said first side surface toward said sd@de surface; and

an engaging portion provided at said uigpeface in a position closer
to said electrical contact than to said ink disgeaspening and closer to said first
side surface than to said second side surfaceanfajared to receive a limiting
force for limiting movement of said casing agaiting urging force in the

direction.

42. An ink cartridge comprising:
a casing including a plurality of sidefages, an upper surface and
bottom surface as defined on the basis of use sta@d ink cartridge and
provided with an ink accommodating chamber anch&ardischarge opening

configured to discharge the ink from said ink acomrdating chamber to an
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outside, said side surface including a first sigidage and a second side surface
at an opposite side from said first side surfacesscsaid ink accommodating
chamber, said ink discharge opening being provatesid first side surface in a
position closer to said bottom surface than to sgjoker surface;

an electrical contact provided in a positabove said ink discharge
opening;

a substrate provided at said first sidéase and provided with said
electrical contact;

a positioning opening provided at saidtfgide surface in a position
above said ink discharge opening and below sautralal contact and closer to
said electrical contact than to said ink dischangening; and

an engaging portion provided at said uigpeface in a position closer
to said electrical contact than to said ink disgeaspening and closer to said first

side surface than to said second side surface.

43. An ink cartridge according to Claim 394@; wherein said engaging

portion includes a recess.

44. An ink cartridge according to Claim 394&;, wherein said side
surfaces further including a third side surfacensmted with said first side
surface, said second side surface, said uppercsuafad said bottom surface, and
a fourth side surface opposite from said third sigdace across said ink
accommodating chamber and connected with saidsiilstsurface, said second
side surface, and said upper surface and saidbaitioface,

wherein said third side surface has aelaagea than those of said first
side surface, said second side surface, said gppce and said bottom surface,

wherein said fourth side surface has gelaarea than those of said
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first side surface, said second side surface, gger surface and said bottom
surface,

wherein said first side surface has a lEnaftea than those of said
third side surface, said fourth side surface, sgjoker surface and said bottom
surface, and

wherein said second side surface has Hdesragea than those of said
third side surface, said fourth side surface, sgjoker surface and said bottom

surface.

45. An ink cartridge according to Claim 3%d, further comprising an air
vent path provided on said casing and configuradttoduce ambient air into
said ink accommodating chamber, said air vent patling one end portion
provided with an air vent and the other end portionnected with said ink
accommodating chamber, a through hole provideaidtfirst side surface;

a sealing film sealing said air vent ipasition in a rear side of the
through hole with respect to a direction away freand first side surface toward

the second side surface.

46. An ink cartridge according to claim 45,emin said casing is
provided with an air vent formation wall providedhvsaid air vent, and wherein
said air vent formation wall is provided betweerd dast side surface and said
ink accommodating chamber with respect to a diveciiway from said first side

surface side toward said second side surface.

47. An ink cartridge comprising:
a casing including an ink accommodatingneher and including a

first surface provided with an ink discharge opgreonfigured to discharge ink
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from said ink accommodating chamber to an outsidgcond surface opposite
from said first surface across said ink accommadathamber, a third surface
connecting said first surface and said second seisath each other and having
an area larger than those of said first surfacesartisecond surface, and a fourth
surface opposite from said third surface acrossistiiaccommodating chamber,
said ink discharge opening being disposed in aipostloser to said third
surface than to said fourth surface;

an electrical contact disposed in a positibove said ink discharge
opening in the state in which said third surfaca ttom surface;

a substrate provided at said first surtawe supporting said electrical
contact; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said electricaltaonthan to said ink discharge

opening and closer to said first surface than iw Sacond surface.

48. An ink cartridge comprising:

a casing including an ink accommodatingneher and including a
first surface provided with an ink discharge opgreonfigured to discharge ink
from said ink accommodating chamber to an outsidecond surface opposite
from said first surface across said ink accommadathamber, a third surface
connecting said first surface and said second seisath each other and having
an area larger than those of said first surfacesartisecond surface, and a fourth
surface opposite from said third surface acrossistiiaccommodating chamber,
said ink discharge opening being disposed in aipostloser to said third
surface than to said fourth surface;

an electrical contact disposed in a positibove said ink discharge

opening in the state in which said third surfaca ottom surface;
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a substrate provided at said first surtawe supporting said electrical
contact;

a force receiving portion provided at st surface in a position
below said substrate and above said ink dischgrgring in a state in which said
third surface is a bottom surface and configuregtt@ive an urging force for
urging said casing in a direction away from saistfsurface toward said second
surface in a state in which said third surfacebstom surface; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said electricaltaonthan to said ink discharge
opening and closer to said first surface than iw Sacond surface, said engaging
portion being capable of receiving a limiting foffoe limiting movement of said

casing in a direction away from said first surfem@ard second surface.

49. An ink cartridge comprising:

a casing including an ink accommodatingneher and including a
first surface provided with an ink discharge opgreonfigured to discharge ink
from said ink accommodating chamber to an outsidecond surface opposite
from said first surface across said ink accommadathamber, a third surface
connecting said first surface and said second seisath each other and having
an area larger than those of said first surfacesartisecond surface, and a fourth
surface opposite from said third surface acrossistiiaccommodating chamber,
said ink discharge opening being disposed in aipostloser to said third
surface than to said fourth surface;

an electrical contact disposed in a positibove said ink discharge
opening in the state in which said third surfaca ttom surface;

a substrate provided at said first surtawe supporting said electrical

contact;
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a positioning opening provided at saidtfgurface in a position above
said ink discharge opening and below said substraestate in which said third
surface is a bottom surface and closer to saidibghan to said ink discharge
opening and configured to limit movement of saidieg in a direction along the
first surface;

a force receiving portion provided at st surface in a position
below said positioning opening and above said isklirge opening in a state in
which said third surface is a bottom surface andigared to receive an urging
force for urging said casing in a direction awapnirsaid first surface toward said
second surface in a state in which said third serfa a bottom surface; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said electricaltaonthan to said ink discharge
opening and closer to said first surface than iw Sacond surface, said engaging
portion being capable of receiving a limiting foffoe limiting movement of said

casing in a direction from said first surface tosvaecond surface.

50. An ink cartridge comprising:
a casing including an ink accommodatingneher and including a

first surface provided with an ink discharge opgreonfigured to discharge ink
from said ink accommodating chamber to an outsidgcond surface opposite
from said first surface across said ink accommadathamber, a third surface
connecting said first surface and said second seisath each other and having
an area larger than those of said first surfacesartisecond surface, and a fourth
surface opposite from said third surface acrossistiiaccommodating chamber,
said ink discharge opening being disposed in aipostloser to said third
surface than to said fourth surface;

an electrical contact disposed in a positibove said ink discharge



10

15

20

25

178

opening in the state in which said third surfaca ttom surface;

a substrate provided at said first surtawe supporting said electrical
contact;

a positioning opening provided at saidtfgurface in a position above
said ink discharge opening and below said substraestate in which said third
surface is a bottom surface and closer to saidibghan to said ink discharge
opening; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said electricaltaonthan to said ink discharge
opening and closer to said first surface than iw Sacond surface, said engaging
portion having an area crossing with a directioralb@ with a normal line of said

substrate.

51. Anink cartridge according to Claim 4756, wherein said casing
further includes a fifth surface connecting witlhdsfrst surface, said second
surface, said third surface and said fourth suréackhaving an area larger than
those of said first surface, said second surfad,third surface and said fourth

surface, and includes a sixth surface opposite dreay said fifth surface.

52. Anink cartridge comprising:

a casing having a substantially rectangueaallelepiped shape and
including an ink accommodating chamber, said casiclyding (a) a first surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, (b) a seaaface opposite from said
first surface across said ink accommodating chanfbea third surface crossing
with said first surface and said second surfacetavihg an area larger than

those of said first surface and said second sur{dgea fourth surface opposite
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from said third surface across said ink accommadathamber and having an
area larger than those of said first surface amtlsseond surface, (e) a fifth
surface crossing with said first surface, said sd@urface, said third surface and
said fourth surface and having an area larger tihase of said first surface, said
second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoatmodating chamber and
having an area larger than those of said firsteserfsaid second surface, said
third surface and said fourth surface, and (g) s&dlischarge opening being
disposed closer to said third surface than to feaitth surface;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a plurality of electrical contacts prowiden said substrate and
arranged in a direction crossing with a directisragp from said third surface
toward said fourth surface; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said substrate tbaaid ink discharge opening

and closer to said first surface than to said sscomface.

53. Anink cartridge comprising:

a casing having a substantially rectangueaallelepiped shape and
including an ink accommodating chamber, said casiclyding (a) a first surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, (b) a seaaface opposite from said
first surface across said ink accommodating chanfbea third surface crossing
with said first surface and said second surfacetavihg an area larger than

those of said first surface and said second sur{dgea fourth surface opposite
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from said third surface across said ink accommadathamber and having an
area larger than those of said first surface amtlsseond surface, (e) a fifth
surface crossing with said first surface, said sd@urface, said third surface and
said fourth surface and having an area larger tihase of said first surface, said
second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoactmodating chamber and
having an area larger than those of said firsteserfsaid second surface, said
third surface and said fourth surface, and (g) s&dlischarge opening being
disposed closer to said third surface than to feaitth surface;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a plurality of electrical contacts prowiden said substrate and
arranged in a direction crossing with a directisragp from said third surface
toward said fourth surface;

a force receiving portion provided at st surface in a position
above said ink discharge opening below said sulkstnaa state in which said
third surface is a bottom surface and configuregtt@ive an urging force for
urging said casing in a direction away from saistfsurface toward said second
surface; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said substrate tbaaid ink discharge opening
and closer to said first surface than to said sg#comface and configured to
receive a regulating force for limiting movementsaid casing in the direction

away from said first surface toward said seconthsaragainst the urging force.

54. An ink cartridge comprising:
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a casing having a substantially rectangueaallelepiped shape and
including an ink accommodating chamber, said casiclyding (a) a first surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, (b) a seaaface opposite from said
first surface across said ink accommodating chanfbkea third surface crossing
with said first surface and said second surfacetavihg an area larger than
those of said first surface and said second sur{dgea fourth surface opposite
from said third surface across said ink accommadathamber and having an
area larger than those of said first surface amtlsseond surface, (e) a fifth
surface crossing with said first surface, said sd@urface, said third surface and
said fourth surface and having an area larger tihase of said first surface, said
second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoactmodating chamber and
having an area larger than those of said firsteserfsaid second surface, said
third surface and said fourth surface, and (g) s&dlischarge opening being
disposed closer to said third surface than to feaitth surface;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a plurality of electrical contacts prowiden said substrate and
arranged in a direction crossing with a directisragp from said third surface
toward said fourth surface;

a positioning opening provided at saidtfgurface in a position above
said ink discharge opening and below said substraestate in which said third
surface is a bottom surface and closer to saidlityiiof electrical contacts than
said ink discharge opening and configured to lmmilvement of said casing in a

direction along said first surface;
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a force receiving portion provided at st surface in a position
above said ink discharge opening below said pegitgpopening in a state in
which said third surface is a bottom surface andigared to receive an urging
force for urging said casing in a direction awagnirsaid first surface toward said
second surface; and

an engaging portion in the form of a recasd provided at said fourth
surface in a position closer to said substrate tbaaid ink discharge opening
and closer to said first surface than to said sg#comface and configured to
receive a regulating force for limiting movementsaid casing in the direction

away from said first surface toward said seconthsaragainst the urging force.

55. An ink cartridge comprising:

a casing having a substantially rectangueaallelepiped shape and
including an ink accommodating chamber, said casiclyding (a) a first surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to a outside, (b) a secafacsuwpposite from said
first surface across said ink accommodating chanfbea third surface crossing
with said first surface and said second surfacehavthg a area larger than those
of said first surface and said second surfacea fdurth surface opposite from
said third surface across said ink accommodatiagnéer and having a area
larger than those of said first surface and saitdrse surface, (e) a fifth surface
crossing with said first surface, said second serfaaid third surface and said
fourth surface and having a area larger than thbsaid first surface, said
second surface, said third surface and said faunttace, (f) a sixth surface
opposite from said fifth surface across said inkoatmodating chamber and
having a area larger than those of said first serfaaid second surface, said third

surface and said fourth surface, and (g) said is&hdrge opening being disposed
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closer to said third surface than to said fourttiesie;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a substrate provided at said first surfageh that said substrate is in a
position above said ink discharge opening in a&statvhich said third surface is
a bottom surface;

a positioning opening provided at saidtfgurface in a position above
said ink discharge opening and below said substraestate in which said third
surface is a bottom surface and closer to saidlityiiof electrical contacts than
to said ink discharge opening; and

an engaging portion in the form of a rega®vided at said fourth
surface in a position closer to said substrate tbaaid ink discharge opening

and closer to said first surface than to said sscomface.

56. An ink cartridge according to claim 4758, further comprising an air
vent path provided in said casing and configureidtimduce ambient air into
said ink accommodating chamber, said air vent patling one end portion
provided with an air vent and the other end portionnected with said ink
accommodating chamber,

a through hole provided at said first Sde€face; and
a sealing film sealing said air vent ipasition in a rear side of the
through hole with respect to a direction away freand first side surface toward

the second side surface.

57. Anink cartridge according to claim 56,esin said casing is

provided with an air vent formation wall providedhvsaid air vent, and wherein
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said air vent formation wall is provided betweerd dast side surface and said
ink accommodating chamber with respect to a diveciiway from said first side

surface side toward said second side surface.

58. An ink cartridge according to Claim 395G, further comprising a
hollow path provided in said casing and configuieedonnect said ink
accommodating chamber and said ink discharge ogevith each other, a

rubber member provided in said hollow path.

59. An ink cartridge comprising:

a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a
hollow path connecting said ink accommodating chemalnd said ink discharge
opening, said casing including a first side surfax®/ided with said ink
discharge opening, a second side surface opposstad first side surface across
said ink accommodating chamber, an upper surfag@dmottom surface, said ink
discharge opening being provided in a positionarids said bottom surface than
to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with an extending direction of said hollow pathdan

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening and having a area

crossing with a direction parallel with the extergldirection.

60. An ink cartridge comprising:
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a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a
hollow path connecting said ink accommodating chemalnd said ink discharge
opening with each other, said casing includingst 8ide surface provided with
said ink discharge opening, a second side surfppesite to said first side
surface across said ink accommodating chambermersurface and a bottom
surface, said ink discharge opening being providedposition closer to said
bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with an extending direction of said hollow path;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening and belad electrical contact and
configured to receive an urging force for urgingisaasing in a depth direction
which is parallel with the extending direction amidich is away from said first
side surface toward said second side surface; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischamgening and including a area
crossing with a direction parallel with the extergldirection and capable of
receiving a limiting force for limiting movement e&id casing in the depth

direction and against the urging force.

61. An ink cartridge comprising:
a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a

hollow path connecting said ink accommodating chemalnd said ink discharge
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opening with each other, said casing includingst 8ide surface provided with
said ink discharge opening, a second side surfppesite to said first side
surface across said ink accommodating chambermjpersurface and a bottom
surface, said ink discharge opening being providedposition closer to said
bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided at saidssuabe in a position above said
ink discharge opening and having an area crossitigandirection parallel with
an extending direction of said hollow path;

a positioning portion provided on saidicgsn a position above said
ink discharge opening and below said substratecantigured to limit movement
of said casing in a direction perpendicular togkending direction;

a force receiving portion provided at d#ist side surface in a
position above said ink discharge opening and belaiel positioning opening
and configured to receive an urging force for uggsaid casing in a depth
direction which is parallel with the extending ditien and which is away from
said first side surface toward said second sideserand

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischamgening and including a area
crossing with a direction parallel with the extergldirection and capable of
receiving a limiting force for limiting movement e&id casing in the depth

direction against the urging force.

62. An ink cartridge comprising:
a casing including an ink accommodatingneher, an ink discharge
opening configured to discharge ink from said ink@anmodating chamber, a

hollow path connecting said ink accommodating chemalnd said ink discharge
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opening with each other, said casing includingst 8ide surface provided with
said ink discharge opening, a second side surfpesite to said first side
surface across said ink accommodating chambermjpersurface and a bottom
surface, said ink discharge opening being providedposition closer to said
bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with an extending direction of said hollow path;

a positioning portion provided on saidicgsn a position above said
ink discharge opening and below said substrate; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischamgening and including a area

crossing with a direction parallel with the extergldirection.

63. An ink cartridge according to claim 616@; wherein said positioning
portion includes a positioning opening providedatl first side surface, said
positioning opening being provided in a positioosdr to said electrical contact

than to said ink discharge opening.

64. An ink cartridge according to Claim 5968, further comprising a

rubber member provided in said hollow path.

65. An ink cartridge comprising:
a casing including an ink accommodatingnaeher, a first side surface
provided with an ink discharge opening configuredischarge ink from said ink

accommodating chamber to an outside, a secongsifice opposite from said
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first side surface across said ink accommodatiragniter, an upper surface and a
bottom surface, said ink discharge opening beisgatied in a position closer to
said bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with a center line of said ink discharge opening] a

an engaging portion provided in a posititoser to said electrical
contact than to said ink discharge opening andnigean area crossing with a

direction parallel with the center line.

66. An ink cartridge comprising:

a casing including an ink accommodatingnaeher, a first side surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, a secongsitice opposite from said
first side surface across said ink accommodatiragniter, an upper surface and a
bottom surface, said ink discharge opening beisgatied in a position closer to
said bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with a center line of said ink discharge opening;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening and belad electrical contact and
configured to receive an urging force for urginglsaasing in depth direction
which is parallel with the center line and whiclaay from said first side

surface toward second side surface; and
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an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening and having a area
crossing with a direction parallel with the ceriee and capable of receiving a
limiting force for limiting movement of said casingthe depth direction against

the urging force.

67. An ink cartridge comprising:

a casing including an ink accommodatingnaeher, a first side surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, a secongsifice opposite from said
first side surface across said ink accommodatiragniter, an upper surface and a
bottom surface, said ink discharge opening beisgatied in a position closer to
said bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with a center line of said ink discharge opening;

a positioning portion provided on saidicgsn a position above said
ink discharge opening and below said electricatactrand configured to limit
movement of said casing in a direction perpendidala direction parallel with
the center line;

a force receiving portion provided at d#ist side surface in a
position above said ink discharge opening and belma positioning portion and
configured to receive an urging force for urginglsaasing in depth direction
which is parallel with the center line and whiclasay from said first side
surface toward second side surface; and

an engaging portion provided on said @asira position closer to
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said electrical contact than to said ink dischangening and having a area
crossing with a direction parallel with the ceriee and capable of receiving a
limiting force for limiting movement of said casingthe depth direction against

the urging force.

68. An ink cartridge comprising:

a casing including an ink accommodatingnaher, a first side surface
provided with an ink discharge opening configuredischarge ink from said ink
accommodating chamber to an outside, a secongsifice opposite from said
first side surface across said ink accommodatiragniter, an upper surface and a
bottom surface, said ink discharge opening beisgatied in a position closer to
said bottom surface than to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssuabe in a position above
said ink discharge opening and having an areaiag®sth a direction parallel
with a center line of said ink discharge opening;

a positioning portion provided on saidicgsn a position above said
ink discharge opening and below said electricatactrand closer to said first
side surface than to said second side surface; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening and having a area

crossing with a direction parallel with the ceriee.

69. An ink cartridge according to claim 6768, wherein said positioning
portion includes a positioning opening providedatl first side surface, and said
positioning opening is disposed in a position dldsesaid electrical contact than

to said ink discharge opening.
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70. Anink cartridge according to claim 6568, further comprising a
hollow path provided in said casing and connecsiaig ink accommodating
chamber and said ink discharge opening with eaoérpand a rubber member

provided in said hollow path.
71. Anink cartridge according to Claim 597@r, wherein said engaging
portion is disposed in a position closer to saigarsurface than to said bottom

surface.

72. Anink cartridge according to Claim 597@r, wherein said engaging

portion is provided with a upper surface.

73. Anink cartridge according to Claim 597@; wherein said engaging

portion includes a recess.

74. Anink cartridge according to Claim 597&; wherein said engaging

portion is disposed closer to said first side stgftnan to said second side surface.

75. Anink cartridge according to Claim 597dr, wherein said substrate is

provided at said first side surface.
76. An ink cartridge according to Claim 597dr, wherein said substrate is
provided on said casing so as to be inclined redab said first side surface and

the upper surface.

77. Anink cartridge according to Claim 59dr;, wherein said substrate is
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supported on said upper surface such that saittieldacontact has an area

crossing with a direction parallel with the extergldirection.

78. An ink cartridge according to Claim 65/€@; wherein said substrate is
supported on said upper surface such that saittieldacontact has an area

crossing with a direction parallel with the ceriere.

79. Anink cartridge according to Claim 597@&; wherein said substrate is
supported directly by said casing or in directlydayd casing through a

supporting member.

80. An ink cartridge comprising:

a casing including an ink accommodatingnaeher, a first side surface
having a formation region in which an ink dischaopening configured to
discharge ink from said ink accommodating chambemt outside, an upper
surface and a bottom surface, said ink dischargeiog being disposed in a
position close to said bottom surface than to spjoker surface;

a substrate provided on said casing;

an electrical contact provided on saidssudbe and including an area
in a position above said ink discharge openingatiea crossing with a direction
parallel with a normal line of said formation regj@and

an engaging portion provided in a posititoser to said electrical
contact than to said ink discharge opening, sagdgimg portion including an
area crossing with a direction parallel with themal line of said formation

region.

81. An ink cartridge comprising:
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a casing including an ink accommodatingneher, a first side surface
having a formation region in which an ink dischaopening configured to
discharge ink from said ink accommodating chamber dutside, a second side
surface opposite from said first side surface acsasd ink accommodating
chamber, an upper surface and a bottom surfackirdadischarge opening being
disposed in a position close to said bottom surfiaase to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidsstadbe and including an area
in a position above said ink discharge openingatiea crossing with a direction
parallel with a normal line of said formation regjo

a force receiving portion provided at daist side surface in a
position above said ink discharge opening below skactrical contact capable of
receiving an urging force for urging said casingidepth direction which is in
parallel with the normal line of said formation i@gand away from said first
side surface toward said second side surface; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischangening, said engaging portion
including a area crossing with a direction paraliéh the normal line of said
formation region and capable of receiving a lingtforce for limiting movement

of said casing in the depth direction against tiggng force.

82. An ink cartridge comprising:

a casing including an ink accommodatingneher, a first side surface
having a formation region in which an ink dischaopening configured to
discharge ink from said ink accommodating chamber dutside, a second side
surface opposite from said first side surface acsasd ink accommodating

chamber, an upper surface and a bottom surfackirdadischarge opening being
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disposed in a position close to said bottom surfiaaa to said upper surface;

a substrate provided on said casing;

an electrical contact provided on saidssudbe and including an area
in a position above said ink discharge openingatiea crossing with a direction
parallel with a normal line of said formation regjo

a positioning portion provided on saidiegsabove said ink discharge
opening below said electrical contact and configucelimit movement of said
casing in a direction perpendicular to a direcpanallel with a normal line of
said formation region;

a force receiving portion provided at daist side surface in a
position above said ink discharge opening below pasitioning portion capable
of receiving an urging force for urging said casim@ depth direction which is in
parallel with the normal line of said formation i@gand away from said first
side surface toward said second side surface; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischamgening, said engaging portion
including a area crossing with a direction paraliéh the normal line of said
formation region and capable of receiving a lingtforce for limiting movement

of said casing in the depth direction against tiggng force.

83. An ink cartridge comprising:

a casing including an ink accommodatingnaeher, a first side surface
having a formation region in which an ink dischaopening configured to
discharge ink from said ink accommodating chamber dutside, an upper
surface and a bottom surface, said ink dischargeiog being disposed in a
position closer to said bottom surface than to sgjoker surface;

a substrate provided on said casing;
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an electrical contact provided on saidssudbe and including an area
in a position above said ink discharge openingatiea crossing with a direction
parallel with a normal line of said formation regjo

a positioning portion provided on saidicgsabove said ink discharge
opening below said electrical contact; and

an engaging portion provided on said @asira position closer to
said electrical contact than to said ink dischamgening, said engaging portion
including a area crossing with a direction paraliéh the normal line of said

formation region.

84. An ink cartridge according to Claim 8283; wherein said positioning
portion includes a positioning opening providedatl first side surface, and said
positioning opening is disposed in a position dldsesaid electrical contact than

to said ink discharge opening.

85. An ink cartridge according to Claim 808d, further comprising a
hollow path provided on said casing and connecaid ink accommodating
chamber and said ink discharge opening with eaoérpand a rubber member

provided in said hollow path.

86. An ink cartridge according to Claim 808&;, wherein said engaging
portion is disposed in a position closer to saigarsurface than to said bottom

surface.

87. An ink cartridge according to Claim 808&;, wherein said engaging

portion is provided at said upper surface.



10

15

20

25

196

88. An ink cartridge according to Claim 80831, wherein said engaging

portion includes a recess.

89. An ink cartridge according to Claim 808&; wherein said substrate is

provided at said first side surface.

90. An ink cartridge according to Claim 808&; wherein said substrate is
provided on said casing so as to be inclined redab said first side surface and

the upper surface.

91. An apparatus according to Claim 80 on@&rein said substrate is
supported on said upper surface such that saittieldacontact has an area

crossing with a direction parallel with the extergldirection.

92. An apparatus according to Claim 80 on@igrein said substrate is
supported directly by said casing or indirectlydayd casing through a supporting

member.

93. Anink jet printer comprising a cartridg@unting portion including
an ink receiving tube, an electrical connectingiparand a locking lever, and an
ink cartridge mountable to said cartridge mounpogion in a mounting
direction crossing with a direction of gravity, gdamnk cartridge including,

(A) a casing including an ink accommodaitthamber configured to
accommodate ink to be supplied to the ink receiturtog, said casing including a
front surface at a leading side with respect tontloeinting direction, an upper
surface and a bottom surface, (B) a tube inseporgjon into which the ink

receiving tube is inserted and which is providedaatl front surface in a position
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closer to said bottom surface than to said uppgase, (C) an electrical contact
electrically connectable to the electrical conmegortion and having a area
crossing with the mounting direction in a positairove said tube inserting
portion, and (D) an engaging portion provided joaition closer to said
electrical contact than to said tube insertingipartsaid engaging portion being
engageable with the locking lever to maintain &ites] state in which the ink
receiving tube is inserted in said tube insertiagipn and a connected state in

which said electrical contact is connected witheleztrical connecting portion.

94. Anink jet printer according to Claim ®erein said cartridge
mounting portion further includes an urging spriagd said ink cartridge further
includes a force receiving portion capable of réogl, from an urging spring
provided in the cartridge mounting portion, theinggforce for urging said ink
cartridge in a dismounting direction which is opip®$o the mounting direction,
said force receiving portion being provided in @ifion above said tube inserting
portion and below said electrical contact, whesgi engaging portion is
engageable with said locking lever to maintainitiserted state and the

connected state against the urging force.

95. Anink jet printer according to Claim ®erein said cartridge
mounting portion further includes a positioning nemand an urging spring,
and (A) a positioning portion engageable with aifpmsng member provided in
the cartridge mounting portion to limit movementafd casing in a direction
perpendicular to the mounting direction, said posihg portion being provided
in a position above said tube inserting portion belbw said electrical contact,
and (B) a force receiving portion capable of reicgyfrom an urging spring, a

urging force for urging said ink cartridge in ardisunting direction which is
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opposite to the mounting direction, said force néng portion being provided in
a position above said tube inserting portion arldweaid electrical contact,
wherein said engaging portion is engageable withlsaking lever to maintain
the inserted state, the connected state and a ethgtage between said

positioning portion and the positioning member agaihe urging force.

96. An ink jet printer according to Claim ®)erein said cartridge
mounting portion further comprising positioning nmwen, and wherein said ink
cartridge further includes a positioning portiooyided in a position above said
tube inserting portion and below said electricaltact and engageable with a
positioning member provided in the cartridge maugtportion to limit
movement of said casing in a direction perpendidaldhe mounting direction,
wherein said engaging portion is engageable wigHdbking lever to maintain an

engaged state between said positioning portiorttE@ositioning member.



