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dust or oxide coating on the surface of the terminal on the circuit board 40, the wiping
amount is preferably not less than 1 mm. According to the graph of Fig. 42A, the board
inclination angle phi is preferably not less than 25 degrees to ensure the wiping amount of
not less than 1 mm.

Fig. 43A shows the relation of upward force F by the apparatus-side ground terminal
737 to the board inclination angle phi in consideration of preventing half insertion of
the cartridge. The calculation of Fig. 43A is also on the assumption that the distance LO
is equal to 63 mm, like the calculation of Fig. 42A. The weight of the cartridge
(including the weight of ink) is assumed to be 30 grams. This value is the standard
weight of the cartridge for inkjet printing apparatuses for household use. The "half
insertion of the cartridge” denotes the state where the engagement portion 810 of the
lever 80 is located just beside the elastic member 682 as shown in Fig. 25, i.e., the state
immediately before the complete engagement. This state of half insertion is also called
"half engagement”. In this state of half engagement, only the apparatus-side ground
terminal 737 among the plurality of apparatus-side contact forming members 731-739
applies the upward force to the circuit board 40. It should be noted that in the printing
apparatus shown in Fig. 1, the holder 60 does not have a cover. When the user releases
the hand in this state of half engagement, the cartridge 20 may be kept in this state of
half engagement. The plot of Fig. 43A shows the calculation result of the upward force
by the apparatus-side ground terminal 737 to prevent such half insertion of the
cartridge 20. Fig. 43B shows the relation of the upward force F to the board inclination
angle phi.

The upward force by the apparatus-side ground terminal 737 is a +Z-direction vector
component (vertically upward vector component in this embodiment) of the force
applied from the apparatus-side ground terminal 737 to the circuit board 40 (and the
cartridge 20) in the state of half engagement of Fig. 26. When the ground terminal 437
of the circuit board 40 is pressed against the apparatus-side ground terminal 737, a
pressing force in a direction perpendicular to the board surface of the circuit board 40 is
applied to the ground terminal 437 by the elastic force of the apparatus-side ground
terminal 737. The calculation of the upward force of Fig. 43A is on the assumption that
pressing force FO of the apparatus-side ground terminal 737 is 0.2 N in the direction
perpendicular to the board surface. Since the upward force F (=FOSY-MBOL-180-\f
“Symbel\s-24F0 x cos phi) is the +Z-direction vector component of the pressing force
FO, F =F0 =0.2 N holds at the board inclination angle phi =0 degree as shown by the
broken line in Fig. Fig. 43B. The upward force F varies according to the curve F

=FOSY-MBOL-180-\F"Symbel\s-14F0 x cos phi with a variation in board inclination

angle phi. The curve of Fig. 43A isthe curve F =FOSY-MBOL-180-\f "Symbel“\s-14F0
x_cos phi. With an increase in board inclination angle phi (phi approaching 90 degrees),

the board
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Claims
An ink cartridge adapted to be detachably mounted on an ink jet

printing apparatus, the ink jet printing apparatus comprising a

ink cartridge, comprising:
a cartridge body including a first surface, second surface, third surface
and fourth surface, wherein the first surface and second surface are
opposite each other and the third surface apd fourth surface are
opposite each other;

an electrical device;

an ink chamber for storing ink;
an ink supply structure positiongd at the fourth surface of the cartridge
body, adapted and configured/to supply ink from the ink chamber to the
ink jet printing apparatus, fhe ink supply structure having a mounting
direction leading edge défining a plane of the ink cartridge;

a terminal bearing strdcture located proximate to the first surface of the
cartridge body, theAerminal bearing structure having a plurality of elec-
trically conducti¥e terminals coupled to the electrical device, the
terminals adapted and arranged on the terminal bearing structure to
make contaCt with and receive elastic force from the contact forming
memberg when the ink cartridge is mounted on the printing apparatus,
inals arranged substantially in a terminal plane which is neither
pardllel nor perpendicular to the plane defined by the leading edge; and
first restriction portion adapted to engage with the engagement
portion of the lever so as to restrict movement of the ink cartridge in a
direction opposite the mounting direction, the engagement portion of
the first restriction portion located adjacent the terminal bearing
structure.

The ink cartridge of claim 1, wherein the terminal plane is at an angle
of between about 25 and 40 degrees to the plane defined by the leading
edge.

The ink cartridge of claim 1, wherein when the first surface of the
cartridge body is viewed with the ink supply structure facing down, the

engagement portion of the first restriction portion is located to the left
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of a right edge of a rightmost terminal of the plurality of terminals and
to the right of a left edge of a leftmost terminal of the plurality of
terminals.

The ink cartridge of claim 1 further comprising a second restriction
portion on the second surface of the ink cartridge, the second restriction
portion adapted and configured to engage with a respectiy¥e portion of
the ink jet printing apparatus, wherein the distance begween the en-
gagement portion of the second restriction portion and the plane
defined by the leading edge is more than the distaghce between the en-
gagement portion of the first restriction portion’ and the plane defined
by the leading edge, when the distances are fneasured in an orthogonal
direction to the plane defined by the leadifig edge.

The ink cartridge of claim 1, wherein when viewing the ink cartridge
from the side with the engagement portion of the first restriction
portion to the right and the ink sypply structure facing down, the
distance between the engagemgnt portion of the first restriction portion
and the plane defined by the/leading edge is less than the distance
between a pivot point of the lever and the plane defined by the leading
edge when the cartridgé€ is mounted, when the distances are measured
in an orthogonal dirgction to the plane defined by the leading edge.
The ink cartridge 0f claim 1 wherein when viewing the ink cartridge
from the side with the engagement portion of the first restriction
portion to the€ right and the ink supply structure facing down, the en-
gagement/portion of the first restriction portion is to the left of a pivot
point of the lever when the cartridge is mounted.

The i/nk cartridge of claim 1, wherein when the first surface of the
cgftridge body is viewed with the ink supply structure facing down, at
east a portion of the engagement portion of the first restriction portion
is located substantially at the widthwise center of the ink cartridge
when the cartridge is mounted.

The ink cartridge of claim 1, wherein the plane defined by the leading
edge is substantially flush with the fourth surface.

A combination of an ink cartridge and a portion of an ink jet printing
apparatus, the combination comprising:

a portion of an ink jet printing apparatus, the portion comprising:

a plurality of apparatus-side contact forming members applying an
elastic force to the ink cartridge; and

a lever having an engagement portion;
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an ink cartridge, the ink cartridge comprising:

a cartridge body including a first surface, second surface, third surface
and fourth surface, wherein the first surface and second surface are
opposite each other and the third surface and fourth surface ar

opposite each other;

an electrical device;

an ink chamber for storing ink;

an ink supply structure positioned at the fourth surface of the cartridge
body, adapted and configured to supply ink fro e ink chamber to the
ink jet printing apparatus, the ink supply strucgre having a mounting
direction leading edge defining a plane of the ink cartridge;

a terminal bearing structure located proxirnate to the first surface of the
cartridge body, the terminal bearing stylicture having a plurality of elec-
trically conductive terminals coupled to the electrical device, the
terminals on the terminal bearing/Atructure contacting with and
receiving elastic force from the/contact forming members, the terminals
arranged substantially in a tgfminal plane which is neither parallel nor
perpendicular to the plang/defined by the leading edge; and

a first restriction portioh engaged with the engagement portion of the
lever so as to restric movement of the ink cartridge in a direction
opposite the moupting direction, the engagement portion of the first re-
striction portiof located adjacent the terminal bearing structure.

The combingtion of claim 9, wherein the terminal plane is at an angle

of between about 25 and 40 degrees to the plane defined by the leading

The £ombination of claim 9, wherein when the first surface of the
cgftridge body is viewed with the ink supply structure facing down, the
engagement portion of the first restriction portion is located to the left
of a right edge of a rightmost terminal of the plurality of terminals and
to the right of a left edge of a leftmost terminal of the plurality of
terminals.

The combination of claim 9 further comprising a second restriction
portion on the second surface of the ink cartridge, the second restriction
portion engaged with a respective portion of the ink jet printing
apparatus, wherein the distance between the engagement portion of the
second restriction portion and the plane defined by the leading edge is
more than the distance between the engagement portion of the first re-

striction portion and the plane defined by the leading edge, when the
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distances are measured in an orthogonal direction to the plane defined,
by the leading edge.

The combination of claim 9, wherein the lever has two ends and 4 pivot
point intermediate the two ends and wherein when viewing thg/ink
cartridge from the side with the engagement portion of the first re-
striction portion to the right and the ink supply structure facing down,
the distance between the engagement portion of the figst restriction
portion and the plane defined by the leading edge is/less than the
distance between the pivot point of the lever and the plane defined by
the leading edge, when the distances are measyted in an orthogonal
direction to the plane defined by the leading/edge.

The combination of claim 9, wherein the fever has two ends and a pivot
point intermediate the two ends and wjerein when viewing the ink
cartridge from the side with the engg@gement portion of the first re-
striction portion to the right and the ink supply structure facing down,
the engagement portion of the first restriction portion is to the left of
the pivot point of the lever.

The combination of clainy9, wherein when the first surface of the
cartridge body is viewgd with the ink supply structure facing down, at
least a portion of th¢/engagement portion of the first restriction portion
is located substantially at the widthwise center of the ink cartridge.
The combinatigh of claim 9, wherein the plane defined by the leading
edge is subsfantially flush with the fourth surface.

A cartridge detachably attached to a printing apparatus,

the pripting apparatus comprising:

a cayfridge mounting structure configured to have: (i) a apparatus-side
bottom wall member; (ii) a first apparatus-side side wall member
provided to intersect the apparatus-side bottom wall member; and (iii) a
second apparatus-side side wall member provided to intersect the
apparatus-side bottom wall member and to be opposed to the first
apparatus-side side wall member;

a printing material supply tube structured to have a base end provided
on the apparatus-side bottom wall member and a peripheral end to be
connected with the cartridge and configured to supply a printing
material contained in the cartridge to a head;

a plurality of apparatus-side terminals provided in a apparatus-side
corner section where the apparatus-side bottom wall member intersects

the first apparatus-side side wall member; and
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a lever provided on the first apparatus-side side wall member in a
rotatable manner to be used for attachment and detachment of the
cartridge to and from the printing apparatus, wherein

a Z axis represents an axis parallel to a central axis C of the prihting

material supply tube, an X axis represents an axis, along which the

direction represents a direction along the Z axis géing from the base
end to the peripheral end of the printing materjal supply tube, a -Z-axis
direction represents a reverse direction to thé +Z-axis direction, a
+X-axis direction represents a direction gfong the X axis going from the
printing material supply tube to the apparatus-side terminals, a -X-axis
direction represents a reverse directjon to the +X-axis direction, a
+Y-axis direction represents a digéction along the Y axis going to one
end, and -Y-axis direction représents a direction along the Y axis going
to the other end, wherein

the apparatus-side termingls are in contact with the cartridge to apply a
force to the cartridge i’ a specified direction including the +Z-axis
direction componeny/in an attached state of the cartridge to the cartridge
mounting structuyé, and

the lever has a operating member at the +Z-axis direction end and a
first apparatys-side restriction element at the -Z-axis direction end to
lock the cdrtridge and thereby restrict motion of the cartridge in the
+Z-axig direction, the lever rotating about a specified position between
the operating member and the first apparatus-side restriction element as
ayaxis of rotation, wherein

the X axis, the Y axis and the Z axis relative to the cartridge in the
attached state respectively correspond to an X axis, a Y axis and a Z
axis of the cartridge,

the cartridge comprising:

a first face located on the -Z-axis direction side and a second face
located on the +Z-axis direction side, as two faces opposed to each
other in the Z-axis direction;

a third face located on the +X-axis direction side and a fourth face
located on the -X-axis direction side, as two faces opposed to each
other in the X-axis direction and intersecting the first face and the

second face;
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a corner section arranged to connect the first face with the third face;

a sloped surface provided to form part of the corner section and
inclined in a specific direction including the +X-axis direction
component and the -Z-axis direction component;

a printing material supply structure provided on the first fagé to be
connected with the printing material supply tube;

a plurality of cartridge-side terminals provided corresponding to the re-
spective apparatus-side terminals and located on the/sloped surface to
receive a force in a specified direction including the +Z-axis direction
component from the apparatus-side terminals; dand

a first cartridge-side restriction portion configured to be locked by the
first apparatus-side restriction element and thereby restrict motion of
the cartridge in the +Z-axis direction, Wherein

the first cartridge-side restriction portion is provided at a specific
position on the third face close to/an intersecting part, where the third
face intersects the sloped surfade.

The cartridge according to ¢laim 17, further comprising:

a circuit board configured/to have the cartridge-side terminals provided
on a surface and a megdory unit provided on a rear face, wherein

the sloped surface is/formed by the surface of the circuit board, and

the first cartridge,Side restriction portion is located close to a board end

on the +Z-axis direction side of the circuit board.

he cartridge according to any one of claims 17 to 19, wherein
the cartridge-side terminals comprise:
a first terminal including a first outer part located at the most +Y-axis
direction end; and
a second terminal including a second outer part located at the most Y-
axis direction end, wherein
at least part of the first cartridge-side restriction portion is located
between the first outer part and the second outer part in the Y-axis
direction.
The cartridge according to claim 20, wherein

the first cartridge-side restriction portion is located not outside but
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inside of a range between the first outer part and the second outer part
in the Y-axis direction.
The cartridge according to any one of claims 17 to 21, further

comprising:

cartridge in the +Z-axis direction, and

the second cartridge-side restriction portion is prgvided on the fourth
face.

The cartridge according to claim 22, wherej

the second cartridge-side restriction portign is a projection to be
inserted in the second apparatus-side rgstriction element formed as a
recess or a through hole.

The cartridge according to any op€ of claims 17 to 23, wherein

the first cartridge-side restrictigh portion is located on the -X-axis
direction side of the axis of yotation of the lever.

The cartridge according t@ claim 24, wherein

the first cartridge-side restriction portion has a first abutting part that
abuts a first portion @f the first apparatus-side restriction element to
restrict motion of the cartridge in the +Z-axis direction, and a second
abutting part that abuts a second portion of the first apparatus-side re-
striction element to restrict motion of the cartridge in the +X-axis
direction,

The caypfridge according to any one of claims 17 to 25, further

a projection configured to abut the operating member of the lever and
receive a force including the +Z-axis direction component during de-
tachment of the cartridge attached to the cartridge mounting structure
from the cartridge mounting structure, and

the projection is provided on the +Z-axis direction side of the first
cartridge-side restriction portion on the third face.

The cartridge according to any one of claims 17 to 26, wherein

the corner section has a step extended from the first face in the +Z-axis
direction,

the step is located on the -X-axis direction side and the -Z-axis
direction side of the sloped surface, and

the step has a third cartridge-side restriction element that is in contact
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with a third apparatus-side restriction element provided on the cartrid
mounting structure, so as to restrict motion of the cartridge in the
axis direction.

[Claim 28] The cartridge according to claim 27, wherein
the third cartridge-side restriction element comprises a pair 6f
projection members configured to receive the third appardtus-side re-
striction element protruded from the apparatus-side bgttom wall
member in the +Z-axis direction, and
the pair of projection members are protruded from the step in the
+X-axis direction.

[Claim 29] The cartridge according to either one of clajms 27 and 28, wherein
part of the third cartridge-side restriction £lement overlaps the sloped
surface, when the cartridge is viewed ffom the first face side in the
+Z-axis direction.

[Claim 30] The cartridge according to any op€ of claims 17 to 29, wherein
the printing material supply stydcture is provided at a specific position
on the first face closer to thg’fourth face than the third face.

[Claim 31] The cartridge according t@ any one of claims 17 to 30, wherein
the first cartridge-side restriction portion is a projection.

[Claim 32] The cartridge according to any one of claims 17 to 31, wherein
the cartridge-sideAerminals include a cartridge-side ground terminal
that is in contagt with a apparatus-side ground terminal of the
apparatus-side terminals, which is connected with a ground line, and
the cartrigge-side ground terminal is provided on center of the width or
the Y-aXis direction length of the cartridge and is configured to be in
cont4ct with the apparatus-side ground terminal before any other
cgftridge-side terminal is in contact with a corresponding apparatus-
side terminal in the course of attachment of the cartridge to the
cartridge mounting structure.

[Claim 33] The cartridge according to claim 32, wherein

a Z-axis direction length of the cartridge-side ground terminal is longer

than the Z-axis direction length of the other cartridge-side terminal.

A cartridge detachably attached to a printing apparatus,

the printing apparatus comprising:

a cartridge mounting structure configured to allow attachment and de-

tachment of the cartridge;

a printing material supply tube structured to have a base end provided

on a bottom of the cartridge mounting structure and a peripheral end to
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be connected with the cartridge and configured to supply a printing
material contained in the cartridge to a head;

a plurality of apparatus-side terminals provided to be in contact with
the cartridge; and

a lever provided to be used for attachment and detachment ¢t the
cartridge, wherein

a Z axis represents an axis parallel to a central axis C of the printing
material supply tube, an X axis represents an axis, gfong which the
printing material supply tube and the apparatus-syle terminals are
arrayed and which is orthogonal to the Z axis, 4nd a Y axis represents
an axis orthogonal to both the Z axis and thg/ X axis, wherein a +Z-axis
direction represents a direction along the Z axis going from the base
end to the peripheral end of the printing material supply tube, a -Z-axis
direction represents a reverse directjon to the +Z-axis direction, a
+X-axis direction represents a digéction along the X axis going from the
printing material supply tube tg the apparatus-side terminals, a -X-axis
direction represents a reversé direction to the +X-axis direction, a
+Y-axis direction represets a direction along the Y axis going to one
end, and -Y-axis direcfion represents a direction along the Y axis going
to the other end, wherein

the apparatus-sidg’terminals are in contact with the cartridge to apply a
force to the captridge in a specified direction including the +Z-axis
direction comiponent in an attached state of the cartridge to the cartridge
mounting/Atructure, and

the levgr has an operating member at the +Z-axis direction end and a
first Apparatus-side restriction element at the -Z-axis direction end to
lock the cartridge and thereby restrict motion of the cartridge in the
+Z-axis direction, the lever rotating about a specified position between
the operating member and the first apparatus-side restriction element as
an axis of rotation, wherein

the X axis, the Y axis and the Z axis with respect to the cartridge in the
attached state respectively correspond to an X axis, a Y axis and a Z
axis of the cartridge,

the cartridge comprising:

a printing material supply structure located at the -Z-axis direction end
of the cartridge to be connected with the printing material supply tube;
a circuit board located on the +X-axis direction side of the printing

material supply structure and has a surface inclined in a specified
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direction including the +X-axis direction component and the -Z-axis

direction component;

a first cartridge-side restriction portion configured to
first apparatus-side restriction element and thereby pestrict motion of
the cartridge in the +Z-axis direction and located On the +X-axis
direction side of the printing material supply sffucture, wherein
the first cartridge-side restriction portion is provided at a specific
position close to a board end, the board efd being located on the
+Z-axis direction side of the surface of/the circuit board.

A printing material supply system, ¢gOmprising:

a printing apparatus; and

the cartridge according to any gne of claims 17 to 34,

on the Apparatus-side bottom wall member and a peripheral end to be
conpected with the cartridge and configured to supply a printing
terial contained in the cartridge to a head;

a plurality of apparatus-side terminals provided in a apparatus-side
corner section where the apparatus-side bottom wall member intersects
the first apparatus-side side wall member; and

a lever provided on the first apparatus-side side wall member in a
rotatable manner to be used for attachment and detachment of the
cartridge to and from the printing apparatus, wherein

a Z axis represents an axis parallel to a central axis C of the printing
material supply tube, an X axis represents an axis, along which the
printing material supply tube and the apparatus-side terminals are
arrayed and which is orthogonal to the Z axis, and a Y axis represents

an axis orthogonal to both the Z axis and the X axis, wherein a +Z-axis
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direction represents a direction along the Z axis going from the base
end to the peripheral end of the printing material supply tube, a -Z-gxis
direction represents a reverse direction to the +Z-axis direction,
+X-axis direction represents a direction along the X axis going from the
printing material supply tube to the apparatus-side terminalg; a -X-axis
direction represents a reverse direction to the +X-axis digéction, a
+Y-axis direction represents a direction along the Y axs going to one
end, and -Y-axis direction represents a direction alofig the Y axis going
to the other end, wherein

the apparatus-side terminals are in contact witl the cartridge to apply a
force to the cartridge in a specified directior’including the +Z-axis
direction component in an attached state @t the cartridge to the cartridge
mounting structure, and

the lever has an operating member gt the +Z-axis direction end and a
first apparatus-side restriction elefhent at the -Z-axis direction end to
lock the cartridge and thereby yestrict motion of the cartridge in the
+Z-axis direction, the lever yotating about a specified position between
the operating member and the first apparatus-side restriction element as
an axis of rotation.

A cartridge detachably attached to a printing apparatus,

the printing appayatus comprising:

a cartridge moyhting structure configured to have: (i) a apparatus-side
bottom wall fnember; (ii) a first apparatus-side side wall member

provided #0 intersect the apparatus-side bottom wall member; and (iii) a

appafatus-side bottom wall member and to be opposed to the first
apparatus-side side wall member;

a printing material supply tube structured to have a base end provided
on the apparatus-side bottom wall member and a peripheral end to be
connected with the cartridge and configured to supply a printing
material contained in the cartridge to a head;

a plurality of apparatus-side terminals provided in a apparatus-side
corner section where the apparatus-side bottom wall member intersects
the first apparatus-side side wall member; and

a lever provided on the first apparatus-side side wall member in a
rotatable manner to be used for attachment and detachment of the
cartridge to and from the printing apparatus, wherein

a Z axis represents an axis parallel to a central axis C of the printing
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material supply tube, an X axis represents an axis, along which the
printing material supply tube and the apparatus-side terminals are
arrayed and which is orthogonal to the Z axis, and a Y axis repregents
an axis orthogonal to both the Z axis and the X axis, wherein g +Z-axis
direction represents a direction along the Z axis going from/he base
end to the peripheral end of the printing material supply yibe, a -Z-axis
direction represents a reverse direction to the +Z-axis direction, a
+X-axis direction represents a direction along the X/axis going from the
printing material supply tube to the apparatus-sidé terminals, a -X-axis
direction represents a reverse direction to the 4/X-axis direction, a
+Y-axis direction represents a direction alopg the Y axis going to one
end, and -Y-axis direction represents a direction along the Y axis going
to the other end, wherein

the apparatus-side terminals are in ¢ontact with the cartridge to apply a
force to the cartridge in a specified direction including the +Z-axis
direction component in an atta¢hed state of the cartridge to the cartridge
mounting structure, and

the lever has an operatingZmember at the +Z-axis direction end and a
first apparatus-side restfiction element at the -Z-axis direction end to
lock the cartridge apd thereby restrict motion of the cartridge in the
+Z-axis direction/the lever rotating about a specified position between
the operating member and the first apparatus-side restriction element as

an axis of rofation, wherein

thé cartridge comprising:

a first face located on the -Z-axis direction side and a second face
located on the +Z-axis direction side, as two faces opposed to each
other in the Z-axis direction;

a third face located on the +X-axis direction side and a fourth face
located on the -X-axis direction side, as two faces opposed to each
other in the X-axis direction and intersecting the first face and the
second face;

a corner section arranged to connect the first face with the third face;
a sloped surface provided to form part of the corner section and
inclined in a specific direction including the +X-axis direction

component and the -Z-axis direction component;



WO 2013/105195

[Claim 37]

[Claim 38]

[Claim 39]

190

PCT/JP2012/008314

a printing material supply structure provided on the first face to be

connected with the printing material supply tube;

component from the apparatus-side terminals; and

a first cartridge-side restriction portion configured to b€ locked by the
first apparatus-side restriction element and thereby pestrict motion of
the cartridge in the +Z-axis direction, wherein

the first cartridge-side restriction portion is pro¥ided on the third face,
and

the cartridge-side terminals comprise:

a first terminal including a first outer part located at the most +Y-axis
direction end; and

a second terminal including a second outer part located at the most -
Y -axis direction end, wherein

the first cartridge-side restri¢tion portion is located not outside but
inside a range between the first outer part and the second outer part in
the Y-axis direction.

The cartridge according to claim 36, wherein

the first cartridge 5ide restriction portion is provided at a specific
position close 0 an intersecting part, where the third face intersects the
sloped surfage.

The cartridge according to either one of claims 36 and 37, further

a ciruit board configured to have the cartridge-side terminals provided
ol a surface and a memory unit provided on a rear face, wherein

the sloped surface is formed by the surface of the circuit board, and

the first cartridge-side restriction portion is located close to a board end
on the +Z-axis direction side of the circuit board.

The cartridge according to any one of claims 36 to 38, wherein

the first cartridge-side restriction portion is provided at a position in-
tersecting a plane, which passes through center of a width or the Y-axis
direction length of the cartridge and is parallel to the Z axis and the X
axis.

The cartridge according to any one of claims 36 to 39, further
comprising:

a second cartridge-side restriction portion configured to be locked by a
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second apparatus-side restriction element provided on the second
apparatus-side side wall member and thereby restrict motion of the
cartridge in the +Z-axis direction, and

the second cartridge-side restriction portion is provided on the/fourth
face.

The cartridge according to claim 40, wherein

the second cartridge-side restriction portion is a projection to be
inserted in the second apparatus-side restriction elepent formed as a
recess or a through hole.

The cartridge according to any one of claims 36 to 41, wherein

the first cartridge-side restriction portion is Jocated on the -X-axis
direction side of the axis of rotation of thg lever.

The cartridge according to any one of ¢laims 36 to 42, wherein

the first cartridge-side restriction portion has a first abutting part that
abuts a first portion of the first apparatus-side restriction element to
restrict motion of the cartridge/in the +Z-axis direction, and a second
abutting part that abuts a segOnd portion of the first apparatus-side re-
striction element to restrigt motion of the cartridge in the +X-axis
direction.

The cartridge according to any one of claims 36 to 43, further
comprising:

a projection coffigured to abut the operating member of the lever and
receive a force including the +Z-axis direction component during de-

tachment 6f the cartridge attached to the cartridge mounting structure

cyftridge-side restriction portion on the third face.

he cartridge according to any one of claims 36 to 44, wherein
the corner section has a step extended from the first face in the +Z-axis
direction,
the step is located on the -X-axis direction side and the -Z-axis
direction side of the sloped surface, and
the step has a third cartridge-side restriction element that is in contact
with a third apparatus-side restriction element provided on the cartridge
mounting structure, so as to restrict motion of the cartridge in the Y-
axis direction.
The cartridge according to claim 45, wherein

the third cartridge-side restriction element comprises a pair of
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projection members configured to receive the third apparatus-side re-
striction element protruded from the apparatus-side bottom wall
member in the +Z-axis direction, and

the pair of projection members are protruded from the step in the
+X-axis direction.

The cartridge according to either one of claims 45 and 46/ wherein
part of the third cartridge-side restriction element overlaps the sloped
surface, when the cartridge is viewed from the first face side in the
+Z-axis direction.

The cartridge according to any one of claims 36 to 47, wherein

the printing material supply structure is proyided at a specific position
on the first face closer to the fourth face fhan the third face.

The cartridge according to any one of ¢laims 36 to 48, wherein

the first cartridge-side restriction portion is a projection.

The cartridge according to any op€ of claims 36 to 49, wherein

the cartridge-side terminals inglude a cartridge-side ground terminal
that is in contact with a appgtatus-side ground terminal of the
apparatus-side terminals, vhich is connected with a ground line, and
the cartridge-side grourdd terminal is provided on center of the width or
the Y-axis directiondength of the cartridge and is configured to be in
contact with the apparatus-side ground terminal before any other
cartridge-side términal is in contact with a corresponding apparatus-
side terminal'in the course of attachment of the cartridge to the
cartridge yhounting structure.

The caypfridge according to claim 50, wherein

a Z-gxis direction length of the cartridge-side ground terminal is longer
thdn the Z-axis direction length of the other cartridge-side terminal.

‘A cartridge detachably attached to a printing apparatus,

the printing apparatus comprising:

a cartridge mounting structure configured to allow attachment and de-
tachment of the cartridge;

a printing material supply tube structured to have a base end provided
on a bottom of the cartridge mounting structure and a peripheral end to
be connected with the cartridge and configured to supply a printing
material contained in the cartridge to a head;

a plurality of apparatus-side terminals provided to be in contact with
the cartridge; and

a lever provided to be used for attachment and detachment of the



WO 2013/105195

193

PCT/JP2012/008314

cartridge, wherein

a Z axis represents an axis parallel to a central axis C of the printin
material supply tube, an X axis represents an axis, along which the
printing material supply tube and the apparatus-side terminals Are
arrayed and which is orthogonal to the Z axis, and a Y axis fepresents
an axis orthogonal to both the Z axis and the X axis, wherein a +Z-axis
direction represents a direction along the Z axis going from the base
end to the peripheral end of the printing material supply tube, a -Z-axis
direction represents a reverse direction to the +Z-4xis direction, a
+X-axis direction represents a direction along the X axis going from the
printing material supply tube to the apparatys-side terminals, and a -
X-axis direction represents a reverse diregtion to the +X-axis direction,
wherein

the apparatus-side terminals are in ¢ontact with the cartridge to apply a
force to the cartridge in a specified direction including the +Z-axis
direction component in an attaghed state of the cartridge to the cartridge
mounting structure, and

the lever has an operatingZmember at the +Z-axis direction end and a
first apparatus-side restfiction element at the -Z-axis direction end to
lock the cartridge apd thereby restrict motion of the cartridge in the
+Z-axis direction/the lever rotating about a specified position between
the operating member and the first apparatus-side restriction element as

an axis of rofation, wherein

thé cartridge comprising:

a printing material supply structure located at the -Z-axis direction end
of the cartridge to be connected with the printing material supply tube;
a plurality of cartridge-side terminals provided on the +X-axis direction
side of the printing material supply structure and corresponding to the
respective apparatus-side terminals and located on a sloped surface
inclined in a specified direction including the +X-axis direction
component and the -Z-axis direction component to receive a force in a
specified direction including the +Z-axis direction component from the
apparatus-side terminals; and

a first cartridge-side restriction portion configured to be locked by the

first apparatus-side restriction element and thereby restrict motion of
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the cartridge in the +Z-axis direction and located on the +X-axis
direction side of the printing material supply structure and on the -
Z-axis direction side of the axis of rotation of the lever, wherein

the cartridge-side terminals comprise:

a first terminal including a first outer part located at the mogt +Y-axis
direction end; and

a second terminal including a second outer part located at the most -
Y -axis direction end, wherein

the first cartridge-side restriction portion is located not outside but
inside a range between the first outer part and fthe second outer part in
the Y-axis direction.

A printing material supply system, compyising:

a printing apparatus; and

the cartridge according to any one of claims 36 to 52,

the printing apparatus comprising/

a cartridge mounting structure €onfigured to have: (i) a apparatus-side
bottom wall member; (ii) a first apparatus-side side wall member
provided to intersect the gpparatus-side bottom wall member; and (iii) a
second apparatus-side gide wall member provided to intersect the
apparatus-side bottorm wall member and to be opposed to the first
apparatus-side sige wall member;

a printing matefial supply tube structured to have a base end provided
on the appardtus-side bottom wall member and a peripheral end to be
connected/ with the cartridge and configured to supply a printing
materigd contained in the cartridge to a head;

a plyfality of apparatus-side terminals provided in a apparatus-side
cofner section where the apparatus-side bottom wall member intersects
the first apparatus-side side wall member; and

a lever provided on the first apparatus-side side wall member in a
rotatable manner to be used for attachment and detachment of the
cartridge to and from the printing apparatus, wherein

a Z axis represents an axis parallel to a central axis C of the printing
material supply tube, an X axis represents an axis, along which the
printing material supply tube and the apparatus-side terminals are
arrayed and which is orthogonal to the Z axis, and a Y axis represents
an axis orthogonal to both the Z axis and the X axis, wherein a +Z-axis
direction represents a direction along the Z axis going from the base

end to the peripheral end of the printing material supply tube, a -Z-axis



WO 2013/105195

[Claim 54]

195

PCT/JP2012/008314

direction represents a reverse direction to the +Z-axis direction, a
+X-axis direction represents a direction along the X axis going fromd the
printing material supply tube to the apparatus-side terminals, a -X-axis
direction represents a reverse direction to the +X-axis directiof, a
+Y-axis direction represents a direction along the Y axis going to one
end, and -Y-axis direction represents a direction along th¢ Y axis going
to the other end, wherein

the apparatus-side terminals are in contact with the ¢artridge to apply a
force to the cartridge in a specified direction inclgding the +Z-axis
direction component in an attached state of the/cartridge to the cartridge
mounting structure, and

the lever has an operating member at the #Z-axis direction end and a
first apparatus-side restriction element/t the -Z-axis direction end to
lock the cartridge and thereby restrigt motion of the cartridge in the
+Z-axis direction, the lever rotatig about a specified position between
the operating member and the first apparatus-side restriction element as
an axis of rotation.

A cartridge adapted to be/mounted on an printing apparatus having the
following structures: the printing apparatus comprising a plurality of
apparatus-side contaCt forming members arranged to apply elastic force
to the cartridge, the printing apparatus also comprising a lever having
an engagemeny/portion, the cartridge, comprising:

a first face, sé€cond face, third face, and fourth face, wherein the first
face and s€cond face are opposite each other and the third face and
fourth face are opposite each other;

an e}éctrical device:

a iquid chamber for storing liquid;

an liquid supply structure positioned at the fourth face, configured to
supply liquid from the liquid chamber to the printing apparatus, the
liquid supply structure having a mounting direction leading edge
defining a plane of the cartridge;

electrically conductive terminals located closer to the first face than to
the second face and coupled to the electrical device, the terminals
arranged to make contact with and to receive elastic force from the
contact forming members at contact portions of the terminals when the
cartridge is mounted on the printing apparatus, the contact portions of
the terminals arranged substantially in a contact portion plane which is

neither parallel nor perpendicular to the plane defined by the leading
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edge; and
a first restriction portion adapted to engage with the engagement
portion of the lever so as to restrict movement of the cartridge in
direction opposite the mounting direction, the engagement poption of
the first restriction portion located at a position closer to the/contact
portions than to an intersection of the third face and the fifst face.
The cartridge according to claim 54, wherein the engagement portion of
the first restriction portion is located at a position cldser to the contact
portions than to the midpoint between an intersegfion of the first face
and the contact portion plane and an intersectigh of the third face and
the first face .
The cartridge according to claim 54 or 55/ wherein the contact portion
plane is at an angle of between 25 and 40 degrees to the plane defined
by the leading edge.
The cartridge according to any ope of claims 54 to 56, wherein when
the first face of the cartridge is/viewed with the liquid supply structure
facing down, the engagement portion of the first restriction portion is
located to the left of an extended line of a right edge of a rightmost
terminal of the plurality of terminals and to the right of an extended line
of a left edge of a leftmost terminal of the plurality of terminals.
The cartridge accgrding to any one of claims 54 to 57, further
comprising a sgcond restriction portion on the second face of the
cartridge, the' second restriction portion adapted to engage with a re-
spective portion of the printing apparatus, wherein the distance between
the engdgement portion of second restriction portion and the plane
defiped by the leading edge is more than the distance between the en-
gagement portion of the first restriction portion and the plane defined

y the leading edge, when the distances are measured in an orthogonal
direction to the plane defined by the leading edge.
The cartridge according to any one of claims 54 to 58, wherein when
viewing the cartridge from the angle with the engagement portion of
the first restriction portion to the right and the liquid supply structure
facing down, the distance between the engagement portion of the first
restriction portion and the plane defined by the leading edge is less than
the distance between a pivot point of the lever and the plane defined by
the leading edge when the cartridge is mounted, when the distances are
measured in an orthogonal direction to the direction to the plane

defined by the leading edge.
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The cartridge of claim 59, wherein when viewing the cartridge from t
angle with the engagement portion of the first restriction portion to the
right and the liquid supply structure facing down, the engageme
portion of the first restriction portion is to the left of the pivot point of
the lever when the cartridge is mounted.

The cartridge according to any one of claims 54 to 60, wierein when
the first face of the cartridge body is viewed with the lxquid supply
structure facing down, at least a portion of the engagement portion of
the first restriction portion is located substantially’at the widthwise
center of the cartridge when the cartridge is mgunted.

The cartridge according to any one of claimg 54 to 61, wherein the
plane defined by the leading edge is subsgantially flush with the fourth
face.

The cartridge according to any one @f claims 54 to 62, comprising an
adapter wherein the contact portighs of the terminals and the first re-
striction portion are positioned/on the adapter and the liquid chamber is
adapted and configured to bg¢ mated with the adapter.

An cartridge adapted to b€ mounted on an printing apparatus, the
printing apparatus comprising a plurality of apparatus-side contact
forming members arfanged to apply elastic force to the cartridge, the
printing apparatug’also comprising a lever having an engagement
portion, the captridge, comprising:

a first face, sé€cond face, third face, and fourth face, wherein the first
face and s€cond face are opposite each other and the third face and
fourth face are opposite each other;

an eléctrical device;

a iquid chamber for storing liquid;

an liquid supply structure positioned at the fourth face, configured to
supply liquid from the liquid chamber to the printing apparatus, the
liquid supply structure having a mounting direction leading edge
defining a plane of the cartridge;

electrically conductive terminals located closer to the first face than to
the second face and coupled to the electrical device, the terminals
arranged to make contact with and receive elastic force from the
contact forming members at contact portions of the terminals when the
cartridge is mounted on the printing apparatus, the contact portions of
the terminals arranged substantially in a contact portion plane which is

neither parallel nor perpendicular to the plane defined by the leading
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edge; and
a first restriction portion adapted to engage with the engagement
portion of the lever so as to restrict movement of the cartridge in
direction opposite the mounting direction, the first restriction portion
provided at a position closer to a first intersection where the/Tirst face
intersects the contact portion plane than to a second intergection where
the first face intersects the third face.
The cartridge according to claim 64, wherein the engagement portion of
the first restriction portion is located at a positiory/closer to the first in-
tersection than to the midpoint between the firgt intersection and the
second intersection.
The cartridge according to claim 64 or 65/ wherein the contact portion
plane is at an angle of between 25 and 40 degrees to the plane defined
by the leading edge.
The cartridge according to any ope of claims 64 to 66, wherein when
the first face of the cartridge is/viewed with the liquid supply structure
facing down, the engagement portion of the first restriction portion is
located to the left of an extended line of a right edge of a rightmost
terminal of the plurality of terminals and to the right of an extended line
of a left edge of a leftmost terminal of the plurality of terminals.
The cartridge accgrding to any one of claims 64 to 67, further
comprising a sgcond restriction portion on the second face of the
cartridge, the' second restriction portion adapted to engage with a re-
spective portion of the printing apparatus, wherein the distance between
the engdgement portion of second restriction portion and the plane
defiped by the leading edge is more than the distance between the en-
gagement portion of the first restriction portion and the plane defined

y the leading edge, when the distances are measured in an orthogonal
direction to the plane defined by the leading edge.
The cartridge according to any one of claims 64 to 68, wherein when
viewing the cartridge from the angle with the engagement portion of
the first restriction portion to the right and the liquid supply structure
facing down, the distance between the engagement portion of the first
restriction portion and the plane defined by the leading edge is less than
the distance between a pivot point of the lever and the plane defined by
the leading edge when the cartridge is mounted, when the distances are
measured in an orthogonal direction to the direction to the plane

defined by the leading edge.
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The cartridge of claim 69, wherein when viewing the cartridge from t
angle with the engagement portion of the first restriction portion to the
right and the liquid supply structure facing down, the engageme
portion of the first restriction portion is to the left of the pivot point of
the lever when the cartridge is mounted.

The cartridge according to any one of claims 64 to 70, wierein when
the first face of the cartridge body is viewed with the lxquid supply
structure facing down, at least a portion of the engagement portion of
the first restriction portion is located substantially’at the widthwise
center of the cartridge when the cartridge is mgunted.

The cartridge according to any one of claimg 64 to 71, wherein the
plane defined by the leading edge is subsgantially flush with the fourth
face.

The cartridge according to any one @f claims 64 to 72, comprising an
adapter wherein the contact portighs of the terminals and the first re-
striction portion are positioned/on the adapter and the liquid chamber is
adapted and configured to bg¢ mated with the adapter.

A cartridge adapted to be/mounted on a printing apparatus having the
following structures: the printing apparatus comprising a plurality of
apparatus-side contaCt forming members arranged to apply elastic force
to the cartridge, the printing apparatus also comprising a lever having
an engagemeny/portion and a pivot point, the cartridge, comprising: a
first face, segond face, third face, and fourth face, wherein the first face
and second face are opposite each other and the third face and fourth
face arg’ opposite each other;

an e}éctrical device:

a iquid chamber for storing liquid;

an liquid supply structure positioned at the fourth face, configured to
supply liquid from the liquid chamber to the printing apparatus, the
liquid supply structure having a mounting direction leading edge
defining a plane of the cartridge;

electrically conductive terminals located closer to the first face than to
the second face and coupled to the electrical device, the terminals
arranged to make contact with and to receive elastic force from the
contact forming members at contact portions of the terminals when the
cartridge is mounted on the printing apparatus, the contact portions of
the terminals arranged substantially in a contact portion plane which is

neither parallel nor perpendicular to the plane defined by the leading
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edge; and

a first restriction portion adapted to engage with the engagement
portion of the lever so as to restrict movement of the cartridge in
direction opposite the mounting direction, the engagement poption of
the first restriction portion is disposed such that when the caftridge is
mounted onto the printing apparatus, the engagement poption of the
first restriction portion is engaged with the lever at a pdsition beneath
the pivot point of the lever.

The cartridge of claim 74, wherein the contact poftion plane is at an
angle of between 25 and 40 degrees to the plape defined by the leading
edge.

The cartridge according to claim 74 or 75, wherein when the first face
of the cartridge is viewed with the liquid supply structure facing down,
the engagement portion of the first géstriction portion is located to the
left of an extended line of a right €dge of a rightmost terminal of the
plurality of terminals and to thg right of an extended line of a left edge
of a leftmost terminal of the/plurality of terminals.

The cartridge according t@ any one of claims 74 to 76, further
comprising a second restriction portion on the second face of the
cartridge, the second'restriction portion adapted to engage with a re-
spective portion of the printing apparatus, wherein the distance between
the engagemeny portion of second restriction portion and the plane
defined by the leading edge is more than the distance between the en-
gagement/portion of the first restriction portion and the plane defined
by the }eading edge, when the distances are measured in an orthogonal
diregtion to the plane defined by the leading edge.

THe cartridge according to any one of claims 74 to 77, wherein when
viewing the cartridge from the angle with the engagement portion of
the first restriction portion to the right and the liquid supply structure
facing down, the engagement portion of the first restriction portion is to
the left of the pivot point of the lever when the cartridge is mounted.
The cartridge according to any one of claims 74 to 78, wherein when
the first face of the cartridge body is viewed with the liquid supply
structure facing down, at least a portion of the engagement portion of
the first restriction portion is located substantially at the widthwise
center of the cartridge when the cartridge is mounted.

The cartridge according to any one of claims 74 to 79, wherein the

plane defined by the leading edge is substantially flush with the fourth
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face.

The cartridge according to any one of claims 74 to 80, comprising
adapter wherein the contact portions of the terminals and the firsy’ re-
striction portion are positioned on the adapter and the liquid clfamber is
adapted and configured to be mated with the adapter.

An cartridge adapted to be mounted on an printing appardtus, the

printing apparatus also comprising a lever having/an engagement
portion, the cartridge comprising:

a front, a rear, a top, and a bottom, wherein the front and rear opposite
each other and the top and bottom opposite each other;

an electrical device;

a liquid chamber for storing liquid;

an liquid supply structure positioged at the bottom, configured to
supply liquid from the liquid cHamber to the printing apparatus, the
liquid supply structure havipg a mounting direction leading edge
defining a plane of the cartridge;

electrically conductiveAerminals located closer to the front than to the
rear and coupled to the electrical device, the terminals arranged to
make contact wit)l and receive elastic force from the contact forming
members at coftact portions of the terminals when the cartridge is
mounted on the printing apparatus, the contact portions of the terminals
arranged gubstantially in a contact portion plane which is neither
paralle}/nor perpendicular to the plane defined by the leading edge; and
a firgt restriction portion adapted to engage with the engagement
poftion of the lever so as to restrict movement of the cartridge in a
direction opposite the mounting direction, the first restriction portion
provided at a position located closer to the contact portion plane than to
the top.

The cartridge according to claim 82, wherein the engagement portion of
the first restriction portion is located at a position closer to the contact
portions than to the midpoint between an intersection of the front and
the contact portion plane and the intersection of the top and the front .
The cartridge according to claim 82 or 83, wherein the contact portion
plane is at an angle of between 25 and 40 degrees to the plane defined
by the leading edge.

The cartridge according to any one of claims 82 to 84, wherein when
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the front of the cartridge is viewed with the liquid supply structure
facing down, the engagement portion of the first restriction portion is
located to the left of an extended line of a right edge of a rightmo$t
terminal of the plurality of terminals and to the right of an extehded line
of a left edge of a leftmost terminal of the plurality of termigals.

The cartridge according to any one of claims 82 to 85, wlerein the en-
gagement portion is adapted to engage with a rotatabl¢/lever having a
pivot point above the engagement portion of the firgf restriction portion.
The cartridge according to any one of claims 82 §6 86, further
comprising a second restriction portion on the fear of the cartridge, the
second restriction portion adapted to engage/with a respective portion
of the printing apparatus, wherein the disfance between the engagement
portion of second restriction portion and the plane defined by the
leading edge is more than the distanée between the engagement portion
of the first restriction portion andthe plane defined by the leading edge,
when the distances are measurgd in an orthogonal direction to the plane
defined by the leading edge

The cartridge according t@ claim 87, wherein the second restriction
portion is adapted to sefve as a pivot point of rotation when the
cartridge is turned to’be detached from a holder of the printing
apparatus.

The cartridge g¢cording to any one of claims 82 to 88, wherein when
viewing the £artridge from the angle with the engagement portion of
the first rgStriction portion to the right and the liquid supply structure
facing down, the distance between the engagement portion of the first
restrrction portion and the plane defined by the leading edge is less than
thé distance between a pivot point of the lever and the plane defined by
the leading edge when the cartridge is mounted, when the distances are
measured in an orthogonal direction to the direction to the plane
defined by the leading edge.

The cartridge of claim 89, wherein when viewing the cartridge from the
angle with the engagement portion of the first restriction portion to the
right and the liquid supply structure facing down, the engagement
portion of the first restriction portion is to the left of the pivot point of
the lever when the cartridge is mounted.

The cartridge according to any one of claims 82 to 90, wherein when
the front of the cartridge body is viewed with the liquid supply

structure facing down, at least a portion of the engagement portion of
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the first restriction portion is located substantially at the widthwise
center of the cartridge when the cartridge is mounted.

The cartridge according to any one of claims 82 to 91, wherein the
plane defined by the leading edge is substantially flush with thé bottom.
The cartridge according to any one of claims 82 to 92, comprising an
adapter wherein the contact portions of the terminals and/the first re-
striction portion are positioned on the adapter and the liquid chamber is
adapted and configured to be mated with the adapter.

Use of the cartridge of any one of claims 82 to 93, wherein the en-
gagement portion of the cartridge is engaged with a movable lever of a
printing apparatus in such a way that the ley€r has a pivot point above
the engagement portion.

The combination of a cartridge and a pfinting apparatus, the com-
bination comprising:

a cartridge according to any one ¢f claims 82 to 93; and

a printing apparatus including & plurality of apparatus-side contact
forming members applying 4n elastic force to the cartridge, and a lever
having an engagement poftion adapted to engage with the engagement
portion of the first restyiction portion of the cartridge so as to restrict
movement of the cagfridge in a direction opposite the mounting
direction.

The combinatigh of claim 95, wherein the lever has two ends and a
pivot point idtermediate the two ends, the pivot point of the lever is

provided dbove the engagement portion of the first restriction portion

The £ombination of claim 96, wherein the pivot point of the lever is
provided to the right of the engagement portion of the first restriction
portion of the cartridge.

A liquid supply system adapted to supply liquid to a printing apparatus,
the printing apparatus comprising a plurality of apparatus-side contact
forming members, the liquid supply system comprising:

an electrical device;

a liquid source;

an liquid supply structure adapted and configured to supply liquid from
the liquid source to the printing apparatus, the liquid supply structure
having a mounting direction leading edge defining a plane;

an adapter having: electrically conductive terminals coupled to the

electrical device, the terminals arranged to make contact with and
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receive elastic force from the contact forming members at contact

portions of the terminals when the supply system supplies liquid to the

movement of the adapter in a direction opposite the/nounting direction,
the first restriction portion positioned adjacent thg contact portion
plane.

The liquid supply system of claim 98, whergin the contact portion plane
is at an angle of between 25 and 40 degreés to the plane defined by the
leading edge.

The liquid supply system of claim 98 or claim 99, wherein when the
front of the adapter is viewed witH the liquid supply structure facing
down, the engagement portion0f the first restriction portion is located
to the left of an extended liné of a right edge of a rightmost terminal of
the plurality of terminals 4nd to the right of an extended line of a left
edge of a leftmost termnal of the plurality of terminals.

The liquid supply syStem according to any one of claims 98 to 100,
further comprising a second restriction portion on an rear of the
adapter, the seeOnd restriction portion adapted to engage with a re-
spective porfion of the printing apparatus, wherein the distance between
the engagément portion of second restriction portion and the plane
defined/by the leading edge is more than the distance between the en-
gagefment portion of the first restriction portion and the plane defined
by'the leading edge, when the distances are measured in an orthogonal
direction to the plane defined by the leading edge.

The liquid supply system according to any one of claims 98 to 101,
wherein when viewing the adapter from the angle with the engagement
portion of the first restriction portion to the right and the liquid supply
structure facing down, the distance between the engagement portion of
the first restriction portion and the plane defined by the leading edge is
less than the distance between a pivot point of the lever and the plane
defined by the leading edge when the adapter is mounted, when the
distances are measured in an orthogonal direction to the direction to the
plane defined by the leading edge.

The liquid supply system of claim 102, wherein when viewing the
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adapter from the angle with the engagement portion of the first re-
striction portion to the right and the liquid supply structure facing
down, the engagement portion of the first restriction portion is tg/the
left of the pivot point of the lever when the adapter is mounted/

[Claim 104] The liquid supply system according to any one of claims 9§/to 103,
wherein when the front of the adapter is viewed with the fiquid supply
structure facing down, at least a portion of the engagepent portion of
the first restriction portion is located substantially ay'the widthwise
center of the adapter when the adapter is mounted.

[Claim 105] The liquid supply system according to any on¢/of claims 98 to 104,
further comprising a container assembly haying the liquid source
therein and adapted to be mated with the ddapter.

[Claim 106] The liquid supply system of claim 105¢'wherein the liquid supply
structure is provided on the containgf assembly.

[Claim 107] The liquid supply system accordifg to any one of claims 98 to 104,
further comprising:

a tank having the liquid souyCe therein;
an auxiliary adapter havipg the liquid supply structure; and

a tube connecting the tdnk and the auxiliary adapter.
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Claims:

1. An ink cartridge for mounting on an ink jet printing apparatus, the ink jet
printing apparatus comprising a plurality of apparatus-side contact forming members
constructed and arranged to apply elastic force to the ink cartridge when the ink
cartridge is pressed against said apparatus-side contact forming members, the ink jet
printing apparatus also comprising a lever adapted to move with respect to the printing
apparatus as the ink cartridge is mounted on the ink jet printing apparatus, the lever
having an engagement portion, the ink cartridge comprising:

a cartridge body including a first surface, a second surface, a third
surface and a fourth surface, wherein the first surface and the second surface are
opposite each other, and the third surface and the fourth surface are opposite each other;

an ink supply structure positioned at the fourth surface of the cartridge
body, the ink supply structure having a mounting direction leading edge defining a
plane of the ink cartridge;

a plurality of terminals located proximate to the first surface of the
cartridge body, the terminals arranged to make contact with and receive elastic force

from the contact forming members at contact portions of said plurality of terminals
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when the ink cartridge is mounted on the ink jet printing apparatus, the contact portions
arranged substantially in a contact portion plane which is neither parallel nor
perpendicular to the plane defined by the mounting direction leading edge; and

a first restriction portion including an engagement portion adapted to
engage with the engagement portion of the lever so as to restrict movement of the ink
cartridge in a direction opposite the mounting direction, the engagement portion of the

first restriction portion located adjacent the plurality of terminals.

2. The ink cartridge according to claim 1, wherein the contact portion plane is at
an angle of between about 25 and about 40 degrees to the plane defined by the

mounting direction leading edge.

3. The ink cartridge according to claim 1 or 2, wherein when the first surface of
the cartridge body is viewed with the ink supply structure facing down, the engagement
portion of the first restriction portion is located to the left of the rightmost contact
portion of the plurality of terminals and to the right of the leftmost contact portion of the

plurality of terminals.
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4. The ink cartridge according to any one of claims 1 to 3, further comprising a
second restriction portion on the second surface of the ink cartridge, the second
restriction portion including an engagement portion adapted to engage with a respective
portion of the ink jet printing apparatus, wherein the distance between the engagement
portion of the second restriction portion and the plane defined by the mounting direction
leading edge is more than the distance between the engagement portion of the first
restriction portion and the plane defined by the mounting direction leading edge, when
the distances are measured in an orthogonal direction to the plane defined by the

mounting direction leading edge.

S. The ink cartridge according to any one of claims 1 to 4, wherein when viewing
the ink cartridge from the side with the engagement portion of the first restriction
portion to the right and the ink supply structure facing down, the distance between the
engagement portion of the first restriction portion and the plane defined by the
mounting direction leading edge is less than the distance between a pivot point of the
lever and the plane defined by the mounting direction leading edge when the cartridge is
mounted, when the distances are measured in an orthogonal direction to the plane

defined by the mounting direction leading edge.




10

15

181

6. The ink cartridge according to any one of claims 1 to 5, wherein when viewing
the ink cartridge from the side with the engagement portion of the first restriction
portion to the right and the ink supply structure facing down, the engagement portion of
the first restriction portion is to the left of a pivot point of the lever when the cartridge

is mounted.

7. The ink cartridge according to any one of claims 1 to 6, wherein when the first
surface of the cartridge body is viewed with the ink supply structure facing down, at
least a portion of the engagement portion of the first restriction portion is located

substantially at the widthwise center of the ink cartridge.

8. The ink cartridge according to any one of claims 1 to 7, wherein the plane
defined by the mounting direction leading edge is substantially flush with the fourth

surface.

9. A combination of an ink cartridge and a portion of an ink jet printing apparatus,

the combination comprising:
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the portion of an ink jet printing apparatus, comprising:

a plurality of apparatus-side contact forming members for applying an

elastic force to the ink cartridge; and

a lever having an engagement portion; and

the ink cartridge, comprising:

a cartridge body including a first surface, a second surface, a third

surface and a fourth surface, wherein the first surface and the second surface

are opposite each other, and the third surface and the fourth surface are

opposite each other;

an ink supply structure positioned at the fourth surface of the cartridge

body, the ink supply structure having a mounting direction leading edge

defining a plane of the ink cartridge;

a plurality of electrically conductive terminals located proximate to the

first surface of the cartridge body, the terminals on a terminal bearing structure

contacting with and receiving elastic force from the contact forming members,

the terminals arranged substantially in a terminal plane which is neither parallel

nor perpendicular to the plane defined by the mounting direction leading edge;

and
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a first restriction portion engaged with the engagement portion of the
lever so as to restrict movement of the ink cartridge in a direction opposite the
mounting direction, the engagement portion of the first restriction portion

located adjacent the terminal bearing structure.

10. The combination according to claim 9, wherein the terminal plane is at an angle
of between about 25 and about 40 degrees to the plane defined by the mounting

direction leading edge.

1. The combination according to claim 9 or 10, wherein when the first surface of
the cartridge body is viewed with the ink supply structure facing down, the engagement
portion of the first restriction portion is located to the left of a right edge of a rightmost
terminal of the plurality of terminals and to the right of a left edge of a leftmost terminal

of the plurality of terminals.

12. The combination according to any one of claims 9 to 11, further comprising a
second restriction portion on the second surface of the ink cartridge, the second

restriction portion engaged with a respective portion of the ink jet printing apparatus,
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wherein the distance between the engagement portion of the second restriction portion
and the plane defined by the mounting direction leading edge is more than the distance
between the engagement portion of the first restriction portion and the plane defined by
the mounting direction leading edge, when the distances are measured in an orthogonal

direction to the plane defined by the mounting direction leading edge.

13. The combination according to any one of claims 9 to 12, wherein the lever has
two ends and a pivot point intermediate the two ends and wherein when viewing the ink
cartridge from the side with the engagement portion of the first restriction portion to the
right and the ink supply structure facing down, the distance between the engagement
portion of the first restriction portion and the plane defined by the mounting direction
leading edge is less than the distance between the pivot point of the lever and the plane
defined by the mounting direction leading edge, when the distances are measured in an

orthogonal direction to the plane defined by the mounting direction leading edge.

14. The combination according to any one of claims 9 to 13, wherein the lever has
two ends and a pivot point intermediate the two ends and wherein when viewing the ink

cartridge from the side with the engagement portion of the first restriction portion to the
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right and the ink supply structure facing down, the engagement portion of the first

restriction portion is to the left of the pivot point of the lever.

15. The combination according to any one of claims 9 to 14, wherein when the first
surface of the cartridge body is viewed with the ink supply structure facing down, at
least a portion of the engagement portion of the first restriction portion is located

substantially at the widthwise center of the ink cartridge.

16. The combination according to any one of claims 9 to 15, wherein the plane
defined by the mounting direction leading edge is substantially flush with the fourth

surface.




