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(57) Abrege/Abstract:

A printing material supply system includes a printing device and a cartridge. The printing device has a cartridge mounting structure.
The cartridge I1s removably attached to the cartridge mounting structure. The cartridge mounting structure has a device-side
terminal, a lever, a first device-side locking element and a second device-side locking element. The device-side terminal Is
configured to contact with a cartridge-side terminal. The first device-side locking element is configured as part of the lever. The
second device-side locking element Is configured to engage with a second locking surface of a second cartridge-side locking
element. The cartridge-side terminal has a cartridge-side contact portion configured to be in contact with the device-side terminal.
The cartridge-side contact portion Is provided on the negative Z- axis side of the second locking surface.
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Abstract

A priniing material supply system includes a printing device and a cartridee. The printing
device has a cartridge mounting structure. The cartridge is removably attached to the cartridge
mounting structure. The cartridge mounting structure has a device-side terminal, a lever. a first
device-side locking element and a second device-side locking element. The device-side termina]
1s configured to contact with a cartridge-side terminal. The first device-side lockin ¢ element 1s
configured as part of the lever. The second device-side locking element is confrgured to engage
with a second locking surface of a second cartridge-side locking element. The cartridge-side
terminal has a cartridge-side contact portion configured to be in contact with the device-side

terminal. The cartridge-side contact portion is provided on the negative Z-axis side of the second

locking surface.
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Description

Title of Invention: CARTRIDGE AND PRINTING MATERIAL
SUPPLY SYSTEM

Cross Reference to Related Applications
[0001] The present application claims the priority based on Japanese Patent Application

Nos. 2012-3652, No. 2012-3653, No. 2012-3694 and No. 2012-3698 filed on January
12, 2012.
Technical Field

[0002] The present invention relates to a cartridge, a combination of a cartridge and a
printing device (or portion thereof) and/or a printing material supply system including
the cartridge and a printing device.

Background Art

[0003] Latest cartridges generally have a circuit board with information regarding printing
material (e.g., information on an remaining amount of printing material). For
attachment of this cartridge to a printing device, the circuit board on the cartridge is
electrically connected with the printing device through contact of cartridge-side
terminals with terminals on the printing device. With size reduction of the terminals, 1t
is of great importance to properly attach the cartridge at a designed attachment
position.

[0004] Various mechanisms have been proposed for attachment and detachment of a
cartridge to a printing device. Examples of such mechanisms are disclosed in U.S.
Publication No. 2005/0151811 (which corresponds to JP-A-2007-230249), U.S. Patent
No. 7,008,053 (which corresponds to JP-A-2005-022345), U.S. Patent No. 6,276,780
(which corresponds to JP-A-2002-019142), U.S. Patent 6,955,422, US Patent
6,074,042, and U.S. Patent No. 7,018,030.

[0005] U.S. Publication No. 2005/0151811 discloses a cartridge with a latching lever 3 and
electric contact terminal pads 102. Lever 3 includes an anchoring portion 6 for
engaging with the printer. The anchoring portion 6 is disposed far away from the
contact pads 102. Because anchoring portion 6 is far away from the cartridge terminals,
the engagement with the printer can offer only limited contribution to the accuracy and
stability of positioning of the cartridge terminals with respect to the respective printer
terminals.

[0006] In addition, lever 3 in U.S. Publication No. 2005/0151811 needs to be long enough to
reach a location accessible by the user so the user can operate it. It also projects far
away from the side wall of the cartridge. Such a large lever results in a larger cartridge,
which can also result in a large-size printer, in which the cartridge is attached to and

detached from, as well as bulky packaging for transportation and distribution of the
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cartridges, which 1n turn increases transportation and parts costs.

Also, the cartridge structure that connects the anchoring portion 6 to the cartridge-
side terminals includes a flexible section of the lever 3. Even though the anchoring
portion 6 might be securely engaged with the printer, vibration generated during
printing operations can be transmitted throuch the flexible section of the lever 3 to the
cartridge terminals, and so can influence the positioning of the cartridge terminals with
respect to the printer terminals. This 1s particularly a concern for on-carriage type ink
cartridges, such as those disclosed of U.S. Publication No. 2005/013181 1, because they
are mounted on a printer's carriage, to which the print head is attached. In on-carriage
printers, the carriage is scanned back and forth over the print medium during printing
operations. The ink cartridges in the carriage undergo great acceleration force with
each change in scan direction, in addition to other vibration generated during printing
operations.

The lever in U.S. Publication No. 2005/0151811 is formed integrally with the
cartridge and 1s elastically deformable. With this configuration, the material used to
produce the cartridge is limited to a material with sufficient moldibility for making this
configuration, and also with sufficient flexibility and durability that is needed for the
lever to elastically deform during engagement and disengagement with the printer.

The lever might plastically deform under operations by the user. Such plastic de-
formation of the lever may cause positional misalignment between cartridge-side
terminals and printer terminals, which could result in poor electrical communication.
Plastic deformation also reduces the durability of the lever. Also, special measures.
such as those disclosed in U.S. Patent No. 7,018,030, must be taken during packaging
of the cartridge to prevent creep deformation of the lever while the cartridge 1s
packaged, especially when the cartridge is packaged in a vacuum package.

US Patent No. 6,276.780 discloses a cartridge without any memory or electrical
terminals. Because this type of cartridge requires no electrical connection with the
printer, there is no need to include structure or conficuration for maintaining stable po-
sitioning and alignment of cartridge terminals to printer terminals.

In addition, the cartridge is attached to the printer by a latch mechanism 132 (in Fi as,
9-16 of US Patent No. 6,276.780) that is disposed on the printer. Cartridee-side latch
ramps 220 that engage the latch mechanism 132 are far away from the pivot axis of the
latch mechanism 132, in the direction in which the cartridge is removed from the
printer. As a result, when a resilient member 156 or compression force seal 132 applies
to the cartridge a force (indicated by arrow X in Fig. 12 US Patent No. 6,276,780) in
the direction in which to the cartridge is removed from the printer, this force can be
easily converted into a force that releases engagement of the retainer portion 134 from

the cartridge latch ramps 220, so that the cartridge might become separated from the
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printer during use of the printer. Because the engagement configuration disclosed in
US Patent No. 6,276,780 includes this inherent risk of the cartridge becoming
separated from the printer, it is not suitable for use with the configurations disclosed in
U.S. Publication No. 2005/0151811, which require proper contact between the
cartridge terminals and printer terminals. Moreover. contact between the cartridee and
printer terminals in the configurations in U.S. Publication No. 2005/0151811 applies
force {rom the terminals of the printer in lateral direction to the cartridge. so that the
cartridge might move 1n the in lateral direction. The latch mechanism 132 of US Patent
No. 6,276,780 18 not suitable for the cartridge of U.S. Publication No. 2005/0151811 at
least for the reason that it might not be able to match the lateral direction movement of
the cartridge, so that the latch mechanism 132 becomes detached from the cartridge.

[0012] US Patent 6,074,042 discloses an ink cartridge with electrical contacts 54. As shown
In Figs. 12A to 13B thereof, the electrical contacts 54 are at the leading edee of the
direction 1n which the cartridge is mounted into the printer. With this configuration,
when the cartrnidge 1s mounted into the printer, the electrical contacts 54 of the
cartridge press tlat against spring biased electrical contacts 104 of the printer. Metal
oxidaton, oil, or other non-conductive matter at the outer surface of the metal
electrical contacts 54 can become sandwiched between the conductive metal of the
cartridge and printer electrical contacts, possibly hindering electrical communication
between the cartridge and the printer.

0013]  U.S. Patent 6,955,422 discloses, for example in Figs. 2a to 2d thereof, 4 cartridge 1
that has a memory device 7 with electrodes 7a. The electrodes 7a are aligned sub-
stanuially parallel to the direction of cartridge insertion into the printer. With this con-
figuration, the printer electrodes 106 slide across the surface of the circuit board (on
which the electrodes 7a are formed) for a long distance. The surface of the circuit
board 1s typically covered with an electrically insulating resin material. When the
printer electrodes 106 scrape against the circuit board, they can damage this insulation
so that fragments of the insulation flake away from the circuit board. The insulation
fragments can get caught between the printer electrodes 106 and the cartridge
electrodes 7a, and become a cause of poor or otherwise unreliable electrical commu-
nication between the printer and the cartridge.

[0014]  As shown in Figs. 5 to 6B of U.S. Patent 6,955,422, the printer is provided with a
leaf spring 103 that exerts an urging force that presses the surface of memory device 7
against the printer electrodes 106 when the cartridge is mounted in the printer, and that
moves the cartridge | upward when the cartridge is pulled out of the printer.

[0015]  US Patent No. 7,008,053 discloses in Fig. 5 an elastic piece 40 provided on the
printer. When the cartridge is fully mounted in the printer, the lower end 40a of the

clastic piece 40 abuts against a flat surface 12a at the upper portion of the projecting
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portion 12 on which the electrodes 14 are located. The abutment between the lower
end 40b and the flat surface 12a restricts upward movement of the projecting portion
12, However, the configuration of US Patent No. 7,008,053 includes no means located
near the projecting portion 12 for restricting downward movement of the projecting
portion 2. As a result. projecting portion 12 is fairly free to vibrate vertically during
operation of the printer and therefore the electrodes can become misaligned or dis-
connected from the printer terminals.

Summary of Invention

Technical Problem

[0016]  In the presence of various mechanisms for attachment and detachment. there is a
need to reduce the total size of a printer for better usability and ease of installation. For
reducing the size of the printer, it is typically necessary to reduce the sizes of a large
number of components forming the printer and relevant elements. These components
and relevant elements include a cartridge attached to the printer and a cartridee
mountng structure for attachment of the cartridge.

(0017]  For improved use of the printer, information regarding the printing material
contained 1n the cartridge (for example, information regarding the remaining amount of
the printing material) is often displayed on the monitor of the printer. The cartridge
attached to this printer would have a circuit board with a memory for storing the in-
formation regarding the printing material. The circuit board has terminals
(cartrnidge-side terminals) used to send and receive information to and from the printer.
The information regarding the printing material is transmitted between the memory
and a controller of the printer through the contact of these cartridge-side terminals and
terminals on the printer (device-side terminals). It is accordingly necessary (o maintain
stable electrical connection between the cartridge-side terminals and the device-side
terminals.

(0018] As will be described below. there is no known mechanism to meet these re-
quirements in a fully acceptable manner.

[0019]  This problem is not limited to a cartridge containing ink for printing but is also
commonly tound in any of printing devices and/or cartridges conficured to supply or
eject various other printing materials (for example, toner) as well as ink.

[0020]  Consequently, there is a need to ensure stable electrical connection between
cartridge-side terminals and device-side terminals. There is also a need to attain size
reduction of a cartridge, a printer and a printing material supply system including the
cartridge attached to the printer.

Solution to Problem

(0021]  In order to achieve at least part of the foregoing, the invention provides various
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aspects and embodiments described below.

[0022]  The first aspect of the invention is directed to a cartridge configured to be removably
attached to a cartridge mounting structure of a printing device. The cartridge mounting
structure 1s configured to receive a plurality of the cartridges attached thereto and to
have a printing material supply tube, a device-side terminal, a lever, a first device-side
locking element and a second device-side locking element provided for each of the
cartridges. The printing material supply tube has a peripheral end to be connected with
the cartndge. A Z axis represents an axis parallel to a central axis C of the printng
material supply tube. An X axis represents an axis, along which the printing material
supply tube and the device-side terminal are arrayed and which is orthogonal to the Z
ax1s. A Y axis represents an axis orthogonal to both the Z axis and the X axis. A
positive Z-axis direction represents a direction along the Z axis going from a base end
to the peripheral end of the printing material supply tubs. A negative Z-axis direction
represents a reverse direction to the positive Z-axis direction. A positive X-axis
direction represents a direction along the X axis going from the printing material
supply tube to the device-side terminal. A negative X-axis direction represents a
reverse direction to the positive X-axis direction.

[0023]  The device-side terminal has a device-side contact portion configured to be in contact
with the cartridge, and is configured to be elastically deformed about a prvotal center
on a positive Z-axis side and on a positive X-axis side of the device-side contact
portion and to be in contact with the cartridge while applying a pressing force
including a positive Z-axis component o the cartridge, so as to be electrically con-
nectable with the cartridge. The first device-side locking element is configured as part
of the lever to lock the cartridge at a position on a positive Z-axis side and on a
positive X-axis side of the device-side terminal. The second device-side lockin g
element 1s configured to lock the cartridge at a position on a posttive Z-axis side and
on a negative X-axis side of the printing material supply tube. The lever is configured
to turn about a pivotal center on a positive Z-axis side and on a positive X-axis side of
a locking position where the first device-side locking element locks the cartridge, so as
lo move the first device-side locking element from the locking position in the positive
X-axis direction and thereby allow the first device-side locking element to lock and
unlock the cartridge.

[0024]  In an attached state of the cartridge to the cartridge mounting structure, the X axis.
the ¥ axis and the Z axis relative to the cartridge correspond to an X axis, a Y axis and
a Z axis on the cartridge. The cartridge includes a first face. a second face, a third face,
a fourth face, a fifth face, a sixth face, a sloped surface, a printing material supply port,
a cartridge-side terminal, a first cartridge-side locking element and a second cartridge-

side locking element. The first face is located on a negative Z-axis side and the second
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face 1s located on a positive Z-axis side, as two faces is opposed to each other in the Z-
axis direction. The third face are located on a positive X-axis side and the fourth face is
located on a negative X-axis side, as two faces are opposed to each other in the X-axis
direction and intersecting the first face and the second face. The fifth face is located on
a positive Y-axis side and the sixth face is located on a negative Y-axis side, as two
faces are opposed to each other in the Y-axis direction and intersecting the first.
second, third and fourth faces. The sloped surface is provided in a corner section
arranged to connect the first face with the third face and inciined in the negative Z-axis
direction and in the positive X-axis direction. The printing material supply port is
provided on the first face and configured to be connectable with the printing material
supply tube. The cartridge-side terminal is provided on the sloped surface and
configured to be in contact with the device-side terminal while recerving the pressing
force including the positive Z-axis component from the device-side terminal, So 4 10
be electrically connected with the device-side terminal, in the attached state of the
cartridge to the cartridge mounting structure. The first cartridge-side locking element 1s
provided on the third face. The second cartridge-side locking element is provided on
the fourth face. The first cartridge-side locking element has a first locking surface that
faces in the positive Z-axis direction. The {irst locking surface is configured to engage
with the first device-side locking element in the attached state of the cartridge to the
cartridge mounting structure. The second cartridge-side locking element has a second
locking surface that faces in the positive Z-axis direction. The second locking surface
is configured to engage with the second device-side locking element in the attached
state of the cartridge to the cartridge mounting structure. The cartridge-side terminal
has a cartridge-side contact portion configured to be in contact with the device-side
terminal in the attached state of the cartridge to the cartridge mounting structure. The
cartridge-side contact portion is provided on the negative Z-axis side of the second
locking surface.

According to the structure of the first aspect, the lever 1s provided not on the
cartridge but on the cartridge mounting structure. This structure allows size reduction
of the cartridge. This structure also shortens the distance between the side wall of the
cartridge and the lever and allows size reduction of the lever, thus achieving the size
reduction of the printing device and the overall printing material supply system. Since
the lever 1s not provided on the cartridge, there is the hich degree of freedom in
selection of the materials for the housing of the cartridge and for the lever. The
material with the relatively high rigidity can be selected as the materials for the
housing and the lever. This lowers the possibility of piastic deformation explained

above and enables the cartridge to be stably held at the desi gned attachment position.

According to the structure of the first aspect, the cartridge-side contact portion is
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provided on the negative Z-axis side of the second locking surface. In the course of at-
tachment of the cartridge to the cartridge mounting structure, the rotation locus of the
cartridge-side contact portion about the pivotal center on the second locking surface
goes in the negative X-axis direction, while the rotation locus of the device-side
contact portion goes in the positive X-axis direction. This allows attachment of the
cartridge at the designed attachment position, while signif icantly increasing the amount
of wiping between the cartridge-side terminal and the device-side terminal. The term
‘wiping” herein means that the cartridge-side terminai provided on the sloped surface
1s rubbed by the device-side terminal provided on the cartridge mounting structure in
the course of attachment of the cartridge 1o the cartridge mounting structure. The
“amount of wiping" means the length of the cariridge-side terminal that can be rubbed
by the device-side terminal. Such wiping removes dust and foreign particles adhering
to the top of the cartridge-side terminal and reduces the potential connection failure
between the cartridge-side terminal and the device-side terminal.

According to the second aspect of the invention, the second cartridge-side locking

element may be configured to engage with the second device-side lockine element in

3

the course of attachment and detachment of the cartridge to and from the cartridge
mounting structure and thereby serve as a pivot point of rotation of the cartridge
relative to the cartridge mounting structure. This structure according to the second
aspect facilitates attachment and detachment of the cartridge to and from the cartridge
mounting structure.

According to the third aspect of the invention, the first locking surface may be
located on a negative Z-axis side of the second locking surface. According to the third
aspect, in the attached state of the cartridge 1o the cartridge mounting structure, the
pressing force applied from the cartridee mounting structure of the cartridge acts in the
direction of enhancing the engagement of the first cartridge-side locking element with
the first device-side locking element (i.e.. direction mcluding a positive X-axis
component and a positive Z-axis component). This effectively prevents detachment of
the cartridge from the designed attachment position and enables the cartridge to be
stably held at the designed attachment position.

According to the fourth aspect of the invention, the first locking surface and the
second locking surface may be provided at positions intersecting a plane that goes
through center of a width or Y-axis direction length of the cartridge and be parallel to
the Z axis and the X axis. The structure according to the fourth aspect effectively
prevents the pressing force applied from the cartridge mounting structure to the
cartridge from acting to tilt the cartridge in the Y-axis direction.

According to the fifth aspect of the invention. the first cartridge-side locking element

may also have a third locking surface that faces in the positive X-axis direction. The
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third locking surface is configured to engage with the first device-side locking element
in the attached state of the cartridge to the cartridee mounting structure. This structure
according to the fifth aspect enables the cartridge to be more stably held at the
designed attachment position.

According 10 the sixth aspect of the invention, the printing material supply port may
be provided at a position closer to the fourth face than the third face. According to the
seventh aspect, the printing material supply port is provided on the second locking
surface, which 1s positioned relative to the cartridge mounting structure prior to the
first locking surface. This structure enables the cartridge to be readily positioned

relative to the cartridge mounting structure.

According to the seventh aspect of the invention, the {ifth face and the sixth face may

be configured to be engageable with the cartridge mounting structure. The structure
according to the fifth aspect effectively prevents the positional misaligenment of the
cartridge-side terminal in the Y-axis direction relative to the cartridge mounting
structure.

According to the eighth aspect of the invention, the cartridge may further include a
seventh face and an eighth face. The seventh face is provided between the first face
and the third face and formed (o be extended from the first face in the positive Z-axis
direction. The eighth face is provided between the first face and the third face and
arranged to connect with the seventh face and with the third face. The sloped surface is

provided on the eighth face. According to the eighth aspect, the cartridge-side terminal

is provided on the positive Z-axis side of the first face with the printing material supply

port. When the cartridge with its first face as the bottom face is mounted on the
cartridge mounting structure, this structure effectively protects the cartridge-side

terminal from potential damage by any foreign matter present on the mounting surface

(for example, liquid such as printing material or water or metal product such as click or

SCrew).

According to the ninth aspect of the invention, the cartridge may further include a
patr of projections protruded on a positive Y-axis side and on a negative Y-axis side of
the seventh face to be opposed to each other in the Y-axis direction. The pair of pro-
jections are configured to be engageable with a fitting member provided in the
cartridge mounting structure. The structure according to the ninth aspect effectively
prevents the positional misalignment of the cartridge-side terminal in the Y-axis
direction relative to the cartridge mounting structure.

According to the tenth aspect of the invention, a plurality of the cartridge-side
terminals may be configured to be arranged corresponding to a plurality of the device-
side terminals, and each of the plurality of cartridge-side terminals may be located on

the negative Z-axis side of the second locking surface. According to a tenth aspect,
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there 1s provided the cartridge, wherein a plurality of the cartridge-side terminals are
arranged corresponding to a plurality of the device-side terminals, and each of the
plurality of cartridge-side terminals 1s located on the negative Z-axis side of the
second locking surface. The structure of the tenth aspect significantly increases the
amount of wiping by each of the plurality of cartridge-side terminals.

[0036] According to the eleventh aspect of the invention, one of the plurality of
cartridge-side terminals may be a cartridge-side ground terminal configured to be
electrically connectable with a device-side ground terminal among the plurality of
device-side terminals, which is connected to a ground line. The cartridge-side
ground terminal may be provided on center of a width or Y-axis direction length of
the cartridge and may be configured to be in contact with the device-side ground
terminal before another cartridge-side terminal of the plurality of cartridge-side
terminals is in contact with a corresponding one of the plurality of device-side
terminals, in the course of attachment of the cartridge to the cartridge mounting
structure. According to the eleventh aspect, the pressing force first applied from the
cartridge mounting structure to the cartridge-side terminals 1s generated on the
center of the width or the Y-axis direction length of the cartridge. This effectively
prevents the pressing force applied to the cartridge-side terminals from acting to tilt
the cartridge in the Y-axis direction and ensures attachment of the cartridge in the
stable attitude. The cartridge-side ground terminal 1s in contact with the
corresponding device-side ground terminal, prior to the contact of the other
cartridge-side terminals with the corresponding device-side terminals. The
grounding function of the cartridge-side ground terminal advantageously prevents or
reduces a high voltage-induced trouble or failure, even when an unexpected high
voltage 1s applied to the cartridge.

[0037] The twelfth aspect of the invention is directed to a printing material supply system
which includes a printing device having a cartridge mounting structure. The
cartridge is removably attached to the cartridge mounting structure. The cartridge
mounting structure is configured to receive a plurality of the cartridges attached
thereto and to have a printing material supply tube, a device-side terminal, a lever, a
first device-side locking element and a second device-side locking element provided
for each of the cartridges. The printing material supply tube has a peripheral end to
be connected with the cartridge. 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 device-side terminal are arrayed and
which is orthogonal to the Z axis. A Y axis represents an axis orthogonal to
both the Z axis and the X axis. A positive Z-axis direction represents a direction
along the Z axis going from a base end to the peripheral end of the printing material
supply tube. A negative Z-axis direction represents a reverse direction to the
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positive Z-axis direction. A positive X-axis direction represents a direction along the X
axis going from the printing material supply tube to the device-side terminal. A
negative X-axis direction represents a reverse direction to the positive X-axis direction.

The device-side terminal has a device-side contact portion configured to be in contact
with the cartridge, and is configured to be elastically deformed about a pivotal center
on a positive Z-axis side and on a positive X-axis side of the device-side contact
portion and to be 1n contact with the cartridge while applving a pressine force
mcluding a positive Z-axis component o the cartridge, so as to be elecurically con-
nectable with the cartridge. The first device-side locking element is configured as part
of the lever to lock the cartridge at a position on a positive Z-axis side and on a
positive X-axis side of the device-side terminal. The second device-side locking
element 1s configured to lock the cartridge at a position on a positive Z-axis side and
on a negative X-axis side of the printing material supply tube. The lever is configured
to turn about a pivotal center on a positive Z-axis side and on a positive X-axis side of
a locking position where the first device-side locking element locks the cartridee, so as
to move the first device-side locking element from the locking position in the positive
A-axis directon and thereby allow the first device-side locking element to lock and
uniock the cartridge.

The structure according to the twelfth aspect has the similar advantageous effects to
those of the first to eleventh aspects.

The thirteenth aspect of the invention is directed to a cartridge removably attached to
a cartridge mounting structure of a printing device. The cartridge includes a printing
material supply port, a cartridge-side terminal, a first cartridge-side locking element
and a second cartridge-side locking element. The printing material supply port is
provided to have an open surface with an opening formed on a protruded end and
configured to supply printing material to the printing device via the open surface. The
cartridge-side terminal is configured to be electrically connected with a device-side
terminal provided on the cartridge mounting structure. The first cartridee-side locking
element 1s configured to engage with a {irst device-side locking element provided in a
pivotally rotatable manner on the cartridge mounting structure. The second cartrnidge-
side locking element is provided at a position opposite to the first cartridge-side
locking element across the printing material supply port and configured to engage with
a second device-side locking element provided in the cartridge mounting structure. An
X axis represents an axis that goes from the printing material supply port to the first
cartridge-side locking element and is parallel to the open surface. A Y axis represents
an axis parallel to the open surface and orthogonal to the X axis. a Z axis represents an
axis orthogonal to both the X axis and the Y axis. A negative Z-axis direction

represents a protruding direction of the printing material supply port. A positive Z-axis
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direction represents a reverse direction to the negative Z-axis direction. The first
cartridge-side locking element and the second cartridge-side locking element are
provided on a positive Z-axis side of the open surface of the printing material supply
port. The first cartridge-side locking element has a first locking surface that faces in
the positive Z-axis direction and engages with the first device-side locking element to
restrict mouon of the cartridge in the positive Z-axis direction. The second cartridgc-
side locking element has a second locking surface that faces in the positive Z-axis
direction and engages with the second device-side locking element to restrict motion of
the cartridge in the positive Z-axis direction. The cartridge-side terminal has a
cartridge-side contact portion configured to be in contact with the device-side terminal.
The cartridge-side contact portion i1s provided on the negative Z-axis side of the second
focking surface.

The structure according to the thirteenth aspect has the similar advantageous =frects
to those of the first aspect.

In one embodiment of the invention. an ink cartridge for mounting on an ink jet
printing apparatus is disclosed wherein the ink jet printing apparatus on which the ink
cartridge 1s mounted includes a lever having an engagement portion. The printing
apparatus preferably includes a plurality of apparatus-side contact forming members
that are constructed and arranged to apply elastic force to the ink cartridge when the
ink cartridge 1s pressed against said apparatus-side contact forming members after the
cartridge 1s mounted on the printing apparatus. The ink cartridee preferably includes a
cartridge body including a piurality of external surfaces. The ink cartridge includes an
ink chamber for storing ink. The ink cartridge also preferably includes an electrical
device. The ink cartridge also preferably includes an ink supply structure to supply ink
from the ink chamber to the ink jet printing apparatus. The ink supply structure
preferably defines a mounting direction leading edge which defines a leading edge
plane of the ink cartridge. In one embodiment the ink supply structure is preferably
confirgured to define a mounting direction from portions of the ink supply structure
nside the cartridge body to an external leading edge of the ink supply structure on an
ik supply surface of the cartridge body. The ink cartridge can also include a terminal
bearing structure located at an external portion of the cartridge body the terminal
bearing structure having a plurality of electrically conductive terminals coupled to the
electrical device therein. The terminals are adapted and arranged on the terminal
bearing structure to make contact with and receive elastic force from the contact
forming members when the ink cartridge is mounted on the printing apparatus. The
terminals are arranged substantially in a terminal plane which is neither parallel nor
perpendicular to the leading edge plane. The ink cartridge preferably includes a first re-

striction portion that includes a first engagement portion having a first locking surface
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facing a direction opposite the mounting direction adapted and positioned to engage
with the engagement portion of the lever so as to restrict movement of the ink cartridee
1n a direction opposite the mounting direction. The first encagement portion is
preferably located adjacent the terminal bearing structure. The first engagement
portion 1s preferably farther in a direction opposite the mounting direction than the
terminal bearing structure. The ink cartridge can also include a second restriction
portion on an opposite location of the ink cartridee than the first restriction portion.
The second restrtction portion including a second engagement portion having a second
locking surtface facing a direction opposite the mounting direction, adapted and po-
sittoned to engage with a respective portion of the printing apparatus, the second en-
gagement portion located farther from the leading edee plane than the terminals when
the distances are measured in a direction orthogonal to the leading edge plane.

In one embodiment, the terminal plane is at an angle of about 20 and 50 d=arees.
preferably from about 25 and 40 degrees to the leading edee plane.

The interaction at the terminal bearing structure to the printing apparatus is important
for proper mounting of the cartridge. As described herein, by mating at an angle, the
cartridge can receive both upwards and rearward forces. These forces help hold the
cartridge 1n place.

In one embodiment, the terminal bearing structure is on or proximate to a first
surface of the cartridge body and when the first surface of the cartridge body is viewed
with the ink supply structure facing down, the first engagement 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 lefumost terminal of the plurality of terminals.

In one embodiment the distance between the second engagement portion and the
leading edge plane is greater than the distance between the first engagement portion
and the leading edge plane, when the distances are measured in an orthogonal direction
to the feading edge plane. In one embodiment the distance from the first locking
surtace to the leading edge plane is less than the distance from the second locking
surface to the leading edge plane, when the distances are measured in an orthogonal
direction to the leading edge plane.

In one embodiment the first engagement portion and the second engagement portion
are positioned on the cartridge body such that a plane can simultaneously intersect the
ink supply structure, the first engagement portion, the second engagement portion and
the wadthwise center of the cartridge body:.

In one embodiment, the first engagement portion also includes a third locking surface
1o engage with a respective portion of the printing apparatus and the third locking
surface faces a direction orthogonal to the mounting direction and the first locking

surface faces a direction orthogonal to the third locking surface. In one embodiment
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the first and third locking surfaces are in the shape of a letter "L". In one embodiment
the first and third locking surfaces are in the shape of a letter "T".

In one embodiment the ink supply structure is closer to the first engagement portion
than to the second engagement portion.

In one embodiment the second engagement portion is farther from the leading edge
plane than the terminal bearing structure is {rom the Izading edge plane when the
distances are measured orthogonally from the leading edee plane.

In one embodiment. when viewing (he ink cartridee from the side with the en-
gagement portion of the first restriction portion o the right and the ink supply structure
facing down, the distance between the first engagement portion and the leading edge
plane 1s less than the distance between a pivot point of the lever and the leading edge
plane when the distances are measured in an orthogonal direction to the leading edgee
plane. The lever may also have two ends where the pivot point is intermediate the two
ends.

In one embodiment when viewing the ink cartridge from the side with the en-
gagement 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.

In one embodiment a first surface has the terminal bearing structure proximate
thereto and when the first surface body is viewed with the ink supply structure facing
down, at least a portion of the engagement portion of the first restriction portion 1§
located substantially at the widthwise center of the ink cartridge.

In a preferred embodiment. the plane defined by the leading edee is below a bottom
surface. In other embodiments, it is substantially flush with a bottom surface. In still
other embodiments it can be recessed above a bottom surface.

In one embodiment an ink supply system for supplying ink to an ink jet printing
apparatus 1s disclosed where the ink jet printing apparatus includes a plurality of
apparatus-side contact forming members. The ink jet printing apparatus also preferably
includes a lever having an engagement portion. The ink supply system preferably
imcludes an ink chamber for storing ink and an ink supply structure, adapted and
configured to supply ink from the ink chamber to the ink jet printing apparatus. The
ink supply structure defines a mounting direction leading edge the mounting direction
leading edge defining a leading edge plane. In one embodiment the ink supply
structure 1s preferably configured to define a mounting direction from portions of the
ink supply structure inside the cartridge body to an external leading edge of the ink
supply structure on an ink supply surface of the cartridge body. The ink supply system
preferably includes an electrical device. The ink supply system can also include a

terminal bearing structure having a plurality of electrically conductive terminals
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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 members at contact portions of said terminals when the ink supply system
supplies 1nk to the printing apparatus. The ink supply system can also include a first re-
striction portion including an engagement portion having a first locking surface facinge
a direction opposite the mounting direction. The first engagement portion is preferably
adapted to engage with the engagement portion of a lever on the printing apparatus so
as to restrict movement of the terminal bearing structure in a direction opposite the
mounting direction. The first engagement portion is preferably located adjacent the
terminal bearing structure. The ink supply system can also include a second restriction
portion on an opposite location of the ink cartridge than the first restriction portion.
The second restriction portion including a second engagement portion having a second
locking surface facing a direction opposite the mounting direction. adapted and PO-
sitioned to engage with a respective portion of the printing apparatus, the second en-
gagement poruon located farther from the ieading edge plane than the terminals when
the distances are measured in a direction orthogonal to the leading edge pltane. The
terminals can be arranged substantially in a terminal plane which is neither paraliel nor
perpendicular to the leading edge plane when the ink supply system supplies ink to the
printing apparatus. Alternatively. the terminal bearing structure determines the plane
and/or the plane is defined by the terminals in contact with the respective structure on
the printing apparatus.

In one embodiment of the system, the terminal plane is at an angle of between about
20 and 50 degrees, preferably from about 25 and 40 degrees to the plane defined by the
leading edge when the ink supply system supplies ink to the printing apparatus.

[n one embodiment of the system, when the ink supply system is in place to supply
Ink to the printing apparatus, the first engagement portion is located to the left of a
right edge of a rightmost terminal of the plurality of terminals and to the i ght ot a left
edge of a leftmost terminal of the plurality of terminals.

In one embodiment the distance between the second engagement portion and the
leading edge plane is greater than the distance between the first engagement portion
and the leading edge plane, when the distances are measured in an orthogonal direction
to the leading edge plane. In one embodiment, the first engagement portion also
includes a third locking surface to engage with a respective portion of the printing
apparatus and the third locking surface faces a direction orthogonal to the mounting
direction and the first locking surface faces a direction orthogonal to the third locking
surface. In one embodiment the first and third locking surfaces form the shape of a
letter "L". In one embodiment the first and third locking surfaces form the shape of a

letter "T".
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In one embodiment the ink supply structure is closer to the first engagement portion
than to the second engagement portion.

In one embodiment, the lever has a pivot point and the distance between the en-
gagement portion of the first engagement portion and the leading edge plane is less
than the distance between the pivot point of the lever and the leading edge plane when
the ink supply system is assembled or suppiies ink to the printing apparatus, when the
distances are measured in an orthogonal direction to the plane defined py the leading
edge.

In one embodiment the lever has a pivot point and when the ink supply system
supplies 1nk to the printing apparatus, the first engagement portion is on the right and
the ink supply structure is facing down, the first engagement portion is to the left of a
pivot point of the lever.

In one embodiment at least a portion of the first encagement portion 1s located sub-
stantially at the widthwise center of the terminal bearing structure,

In one embodiment, the ink supply system can include an adapter where the ink
supply structure, the terminal bearing structure and the first restriction portion are po-
sitioned on the adapter and the ink chamber is adapted and configured to be mated with
the adapter. In another embodiment, the system can include an adapter where the
lerminal bearing structure and the first restriction portion are positioned on the adapter,
the ink supply structure is positioned on the ink chamber and the ink chamber is
adapted and configured to be mated with the adapter. Alternativel y, the system can
include an adapter, an ink tank external from the ink jet printing apparatus, a tube and
an auxihary adapter where the ink supply structure is positioned on the auxiliary
adapter, the terminal bearing structure and the first restriction portion are positioned on
the adapter and the tube supplies ink from the external tank to the auxiliary adapter
when the ink supply system supplies ink to the printing apparatus.

In a preferred embodiment, the plane defined by the leading edge is below a bottom
surface. In other embodiments, it is substantially flush with a bottom surface. In stil]
other embodiments it can be recessed above a bottom surface.

The present invention 1s not limited to the cartridge, the combination of the ink
cartridge with the printing apparatus or the printing material supply system described
above but may be implemented by a diversity of other aspects, for example, a liquid
cartridge, a liquid container, a printing material container. a cartridge adapter, a circuit
board, a printing device, a liquid ejection device, and a liquid supply system including
a liquid ejection device and a liquid cartridge. The invention is not limited to the above
aspects, but a multiplicity of variations and modifications may be made to these
aspects without departing from the scope of the invention. When addressing a com-

bination of an ink cartridge with a printing apparatus and/or an ink jet printing
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apparatus, 1t should be understood that the ink cartridee is installed attached or

mounted on the printing apparatus.
Brief Description of Drawings

The foregoing summary. as well as the following description of embodiments, will
be better understood when read in conjunction with the appended drawings wherein
like reference numerals refer to like components. For the purposes of Hlustrating the
device of the present application, there is shown in the drawings certain embodiments.
It should be understood. however, that the application is not limited to the precise ai-
rangement, structures, features. embodiments, aspects, and devices shown. and the ar-
rangements, structures, features, embodiments, aspects and devices shown may be used
singularly or in combination with other arrangements. structures, features. em-
bodiments, aspects and devices.

The drawings are not necessarily drawn to scale and are not in any wav mtended to
hmit the scope of this invention, but merely to clarify a sinele illustrated embodiment
of the invention. In the drawines:

[fig. 1]Fig. 1 is a perspective view illustrating the configuration of a printing materiai
supply system:;

[f1
[f1

thereto:

2]Fig. 2 1s a perspective view illustrating a holder with a cartridge attached thereto;

e q

S]k1g. 315 a perspective view illustrating a holder with the cartridge attached

[{1g.4]Fig. 4 1s a top view illustrating the holder with the cartridge attached thereto;
[f1g.5]F1g. 5 1s a sectional view illustrating the holder with the cartridge attached
thereto, taken on an arrowed line F53-F5 in Fig. 4;

[f1g.5A]Fig. 5A is a sectional view illustrating a holder with a cartridge attached
thereto;

[f1g2.6A]Fig. 6A shows how the force is applied from the cartridge to a lever at a first
locking position;

(112.6B]Fig. 6B shows how the force is applied from the cartridge to a lever at a f{irst
locking posttion;

[f1g.7]F1g. 7 1s a perspective view illustrating the structure of the cartridgae;
[fig.8]F1g. 8 is a front view illustrating the structure of the cartridge;

[f1g.9]F1g. 9 is a rear view illustrating the structure of the cartridge;

[hg.9A]Fig. 9A is a view of a cartridge and the lever when the cartridge 1s in its
mounted position;

[f1g.10]Fig. 10 is a left side view illustrating the structure of the cartridge;
[fig.11]Fig. 11 1s a bottom view illustrating the structure of the cartridge:

[f1g. 12A]F1g. 12A illustrates the detailed structure of a circuit board on the cartrndge;
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t1g.12B]Fig. 12B illustrates the detailed structure of a circuit board on the cartridge;

f1g.13]F1g. 13 15 a perspective view illustrating the structure of the holder:
(fig.14]F1g. 14 1s a perspective view tlustrating the structure of the holder:
[f1ig.15]F1g. 15 is a top view illustrating the structure of the holder:
(1. 16]Fig. 16 1s a sectional view illustratine the holder, taken on an arrowed line
im Fig. 13;
1

6
[fig.17]F1g. 17 1s a perspective view illustrating the detailed structure of a terminal

[f1g.18]F1g. 18 is a perspective view iliustrating the detailed structure of the lever:
[f1g.19]Fig. 19 is an exploded perspective view showing the structure of the lever
assembled to the holder:

[f1g.20]F1g. 20 illustrates attachment and detachment of the cartridge to and from the

holder:

[f1g.21]F1g. 21 illustrates attachment and detachment of the cartridge to and from the

-

holder:

[hig.221F1g. 22 illustrates attachment and detachment of the cartridge to and from the
nolder;

[f12.23]F1g. 23 1s a sectional view illustrating the structure around the iever in the
attached state of the cartridge (o the holder:

[f1g.24]Fig. 24 is a sectional view illustrating the structure around the lever in the
attached state of the cartridee to the holder:

[f1g.25]Fig. 25 illustrates moving the cartridge in the negative Z-axis directon from the
state of Fig. 24;

[f1g.26]F1g. 26 illustrates moving the cartridge in the negative Z-axis direction {rom the
state corresponding to the state of Fig. 23 according to another embodiment without an
extended surface:

[f1g.26A]F1g. 26A is a close up view of the cartridge attached to the holder:
[f1g.26B]Fig. 26B is a close up view of the cartridge attached to the holder:
[f1g.27]F1g. 27 illustrates attachment and detachment of the cartridge to and from the
holder according to a second embodiment:

[T1g.28]Fig. 28 illustrates attachment and detachment of the cartridge to and from the
holder according to the second embodiment:

[fig.29]Fig. 29 illustrates attachment and detachment of the cartridge to and from the
holder according to the second embodiment:

[t1g.30]F1g. 30 illustrates attachment and detachment of the cartridge to and from the
holder according to the second embodiment:

[fig.31]Fig. 31 is a perspective view illustrating the structure of a cartridge according

to a third embodiment;
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112.32A]Fig. 32A illustrates modifications of first cartridge-side locking element;

f1g.32B]Fig. 32B illustrates modifications of first cartridge-side tocking element;
[11g.32C]F1g. 32C illustrates modifications of first cartridge-side locking clement;
[f12.32D]Fig. 32D illustrates modifications of first cartridge-side locking element;
[

f1g.32E]Fig. 32K illustrates modifications of first cartridge-side locking eiement:

[

F]big. 32F illustraies modifications of first cartridee-side locking element;

3
{1g.33A]F1g. 33A illustrates modifications of second cartridge-side locking element
and second device-side locking element:
[112.33B]F1g. 33B illustrates modifications of second cartridge-side locking element
and second device-side locking element;
[112.33C]F1g. 33C illustrates modifications of second cartridee-side locking element

and second device-side locking element:

[f1g.34A]Fig. 34A illustrates modifications of cartridee outer shape;
[11g.34B]Fig. 34B illustrates modifications of cartridge outer shape;:
[f12.34C]Fig. 34C illustrates modifications of carwidee outer shape:
[f12.34D]Fig. 34D illustrates modifications of cartridee outer shape:
[11g.34E]Fig. 34E illustrates modifications of cartridge outer shape;:
[f1g.34F)Fig. 34F illustrates modifications of cartridge outer shape;
[11g.34G]Fig. 34G illustrates modifications of cartridee outer shape:
[f1g.34H]F1e. 34H illustrates modifications of cartridge outer shape;

[f1g.35]Fig. 35 is a perspective view illustrating the structure of a cartridge with an
adapter;

[f12.36]Fig. 36 is a perspective view illustrating the structure of another cartridge with
an adapter;

[f1g.37]Fig. 37 is a perspective view illustrating the structure of another cartridge with
an adapter;

f1g.38A]Fig. 38A illustrates modifications of terminal shape:

11g.38B]Fig. 38B illustrates modifications of terminal shape;

112.38CJF1g. 38C illustrates modifications of terminal shape;

[f12.39]F1g. 39 is an exploded perspective view tHlustrating the detailed structure of the
terminal base;

[f1g.40]Fig. 40 illustrates the device-side terminals comin g 1nto contact with the circuit
board in the course of attachment of the cartridge to the holder:

[fig.41]Fig. 41 illustrates the complete attachment of the cartridge to the holder:
[hg.42A]F1g. 42A illustrates wiping between the cartridge-side contact portion and the
device-side contact portion;

[11g.42B]Fig. 42B illustrates wiping between the cartridge-side contact portion and the

device-side contact portion;



0068

[0069]

10070]

[0071]

CA 02809615 2013-02-26

19

[fig. 43A]Fig. 43A is a graph showing a relation of wiping amount of a board terminal
to a board inclination angle phi;

[t1g.43B]F1g 43B shows the wiping amount of a board terminal:

[11g.44A]F1g. 44A is a graph showing a relation of upward force by an apparatus-side
ground termunal to a board inclination angle phi;

[11g.44B]Fig. 44B shows the upward force by the apparatus-side aground terminal;
[f1g.45]Fig. 45 is a graph showing another relation of wiping amount of the board
terminal to a board inclination angle phi; and

112.46]Fig. 46 is a graph showing another relation of upward force by the apparatus-
stde ground terminal to a board inclination angle phi.

Description of Embodiments

In order to further clarify the configurations and the operations of the invention. em-
bodiments of a printing material supply svstem according to the invention are
described below with reference to the accompanied drawines.

A. First Embodiment

A-1. General Configuration of Printing Material Supply System

Fig. 11s a perspective view illustrating the configuration of a printing material supply
system 10. XYZ axes orthogonal to one another are shown in Fig. 1. The XYZ axes in
Fig. I correspond to the XYZ axes in the other drawings. According to this em-
bodiment, the Z axis represents vertical direction. The prinung material supply system
10 includes cartridges 20 and a printer (printing device) 50. In the printing material
supply system 10, the cartridges 20 are removably attached to a holder (cartridge
mounting structure) 600 of the printer 50 by the user.

Each of the cartridges 20 in the printing material supply system 10 is a cartridge (ink
cartridge) serving to contains ink (printing material) and is structured to be removably
attached to the printer 50. The ink as the printing material contained in the cartridge 20
s supplied through a printing material supply port and a printing material supply tube
(described later) to a head 540 of the printer 50. According to this embodiment, a
plurality of the cartridges 20 are removably attached to the holder 600 of the printer 50.
More specifically, six cartridges 20 respectively contamning six different color inks
(black. yellow, magenta, light magenta, cyan and light cyan) are attached to the holder
600.

T'he number of cartridges attached to the holder 600 is not limited to six but may be
changed to any arbitrary number. i.e., less than six or greater than six, according to the
structure of the printer 50. The number of different color inks contained in the
cartridges 20 1s not limited to six colors but may be less than six colors (for example,

four colors, black, yellow, magenta and cyan) or greater than six colors (for example,
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special glossy colors, such as metallic luster and pear! white, in addition to the ink
colors of the embodiment). According to other embodiments, two or more cartridges
20 attached to the holder 600 may contain one identical color ink. The detailed
structures of the cartridge 20 and the holder 600 will be described later.

The printer 50 of the printing material supply system 10 is constructed as an inkjet
printer including the printing device serving to supply ink (printing material). The
printer 50 has a controller 510, a carriage 520, and a head 540. in addition to the holder
600. The printer 50 serves to supply ink from each of the cartridges 20 attached to (he
holder 600 to the head 540 (i.e., function of printing device) and ejects ink from the
head 540 onto a printing medium 90, such as printing sheet or label. so as to print
various data, such as character strings, figures and images, on the printing medium 90.

The controller 510 of the printer 50 serves to control the various parts of the printer
O0. The carrtage 520 of the printer 50 is configured to move the head 340 relative o
the printing medium 90. The head 540 of the printer 50 has an ink ejection mechanism
contigured to receive ink supply from each of the cartridees 20 attached to the holder
600 and eject the ink onto the printing medium 90. The controller 510 and the carriage
520 are electrically connected via a filexible cable 517. The ink ejection mechanism of
the head 540 is operated by control signals from the controller 510.

According to this embodiment, the carriage 520 has the head 540 and the holder 600.
This type of the printer 50 having the cartridees 20 attached to the holder 600 on the
carriage 520 serving to move the head 540 is called "on-carriage type" printer.

According to another embodiment, the holder 600 may be provided at a different
position from the carriage 520, and ink may be supplied from each of the cartridges 20
attached to the holder 600 to the head 540 of the carriage 520 through a flexible tube.
This type of the printer is called "off-carriage type" printer.

According to this embodiment, the printer 50 has a main scan feed mechanism and a
sub-scan feed mechanism to move the carriage 520 and the printing medium 90
relative to each other and implement printing on the printing medium 90. The main
scan feed mechanism of the printer 50 includes a carriage motor 522 and a drive bel
524 and serves to transfer the power of the carriage motor 522 to the carriage 520 by
means of the drive belt 524, so as to move back and forth the carrtage 520 in a main
scanning direction. The sub-scan feed mechanism of the printer 50 includes a feed
motor 532 and a platen 534 and serves to transfer the power of the feed motor 532 to
the platen 534, so as to feed the printing medium 90 in a sub-scanning direction or-
thogonal to the main scanning direction. The carriage motor 522 of the main scan feed
mechanism and the feed motor 532 of the sub-scan feed mechanism are operated by

control signals from the controller 510.

According to this embodiment, in the use state of the printing material supply system
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10, the X axis represents the axis along the sub-scanning direction, in which the
printing medium 90 1s fed. The Y axis represents the axis along the main scanning
direction, in which the carriage 520 is moved back and forth. The Z axis represents the
axis along the direction of gravity. The X, Y and Z axes are orthogonal to one another.
The use state of the printing material supply system }0 means the state of the printing
material supply system 10 placed on a horizontal plane. In this embodiment, the
horizontal plane is a plane parallel to the X axis and the Y axis.

According to this embodiment, the positive X-axis direction represenis the sub-
scanning direction, and the negative X-axis direction represents its reverse direction. In
this embodiment, the positive X-axis side forms the front face of the printing material
supply system 10. According to this embodiment, the positive Y-axis direction
represents the direction going from the right side face to the left side face of the
priniing material suppiy system 10, and the negative Y-axis direction represents its
reverse directuion. In this embodiment, the plurality of cartridees 20 attached to the
holder 600 are arrayed in the direction along the Y axis.

A-2. Structure for Attachment of Cartridee to Holder

Figs. 2 and 3 are perspective views illustrating the holder 600 with the cartridge 20
attached thereto. Fig. 4 1s a top view illustrating the holder 600 with the cartridee 20
attached thereto. Fig. 5 is a sectional view of the holder 600 with the cartridge 20
attached thereto, taken on an arrowed line F3-F5 of Fig. 4. In the state illustrated in
Figs. 2 to 5, one cartridge 20 is properly attached at a designed attachment position of
the holder 600.

The holder 600 of the printer 50 has a plurality of slots (mounting spaces) formed
corresponding to the plurality of cartridges 20 to receive the respective cartridge 20
attached thereto. In the printer 50, each of the slots provided in the holder 600 has an
ink supply tube (printing material supply tube) 640, a terminal base 700. a lever 800. a
first device-side locking element 810 and a second device-side locking element 620.

As shown in Fig. 5, the cartridge 20 has a first cartridge-side locking element 210, 4
second cartridge-side locking element 220, an ink chamber (printing material chamber)
290, an ink supply port (printing material supply port) 280 and a circuit board 400 cor-
responding to each of the slots provided in the holder 600 of the printer 50. According
to this embodiment, an ink flow path 282 communicating with the ink chamber 290 is
formed at the ink supply port 280 of the cartridge 20, so that ink is supplied from the
ink chamber 290 through the ink flow path 282 to outside of the cartridge 20.
According to this embodiment, a resin foam 284 is provided at the exit of the ink flow
path 282 to prevent unintentional leakage of ink from the ink flow path 282.

Connecting the ink supply tube 640 of the printer 50 with the ink supply port 280 of

the cartridge 20 enables ink to be supplied from the ink chamber 290 of the cartridee



10083]

10084 ]

[0085]

[0086]

10087]

[0088]

CA 02809615 2013-02-26

22

20 to the head 540. The ink supply tube 640 has a peripheral end 642 to be connected
with the cartridge. A base end 645 of the ink supply tube 640 is provided on the
bottom face of the holder 600. According to this embodiment, the ink supply tube 640
has a central axis C parallel to the Z axis as shown in Fig. 5. The direction going from
the base end 645 to the peripheral end 642 of the ink supply tube 640 along the central
axis C 1s the positive Z-axis direction.

According to this embodiment, a porous {ilter 644 serving to filter the ink supplied
from the cartridge 20 15 provided at the peripheral end 642 of the ink supplv tube 440,
The porous filter 644 may be made of, for example, stainiess steel mesh or stainless
steel woven fabric. According to another embodiment, the peripheral end 642 of the
ink supply tube 640 may be configured without a porous filter.

According to this embodiment, as shown in Figs. 2 to 5, an elastic member 648 is
provided around the ink supply tube 640 to seal the ink supply port 280 of the cartridge
20 and thereby prevent leakage of ink from the ink supply port 280 to the periphery. In
the attached state of the cartridge 20 to the holder 600, a pressing force Ps includin g a
positive Z-axis component is applied from the elastic member 648 to the ink supply
port 280.

T'he terminal base 700 of the printer 50 is provided on the positive X-axis side of the
ink supply tube 640. The terminal base 700 has device-side terminals that are elec-
trically connectable with cartridge-side terminals provided on the circuit board 400. In
the attached state of the cartridge 20 to the holder 600, a pressing force Pt imcluding a
positive Z-axis component is applied from the device-side terminals provided on the
terminal base 700 to the circuit board 400.

The first device-side locking element 810 of the printer 50 is formed as part of the
lever 800 to engage with the first cartridge-side locking element 210 at a first locking
position 810L. The first locking position 810L is located on the positive Z-axis side
and on the positive X-axis side of the contact position where the circuit board 400 is in
contact with the device-side terminals provided on the terminal base 700. The first
device-side locking element 810 engages with the first cartridge-side locking element
210 to restrict the motion of the cartridge 20 in the positive Z-axis direction.

Ihe second device-side locking element 620 of the printer 50 is formed as part of the
holder 600 to engage with the second cartridge-side locking element 220 at a second
locking position 620L. The second locking position 620L is located on the positive Z.-
ax1s side and the negative X-axis side of the ink supply tube 640. The second device-
side locking element 620 engages with the second cartridge-side lockin g element 220
to restrict the motion of the cartridge 20 in the positive Z-axis direction.

For attachment and detachment of the cartridge 20 to and from the holder 600. the

cartridge 20 1s turned along a plane parallel to the Z axis and the X axis about the en-
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gagement of the second cartridge-side locking element 220 and the second device-side
locking element 620 as the pivot point of rotation. The second cartridge-side locking
element 220 and the second device-side locking element 620 accordingly serve as the
pivot point of rotation of the cartridge 20 during attachment and detachment of the
cartridge 20. The details of attachment and detachment of the cartridee 20 to and from
the holder 600 will be described later.

The lever 800 of the printer 50 has a pivotal center 800¢ on the positive Z-axis side
and on the positive X-axis side of the first lockine position 810L where the {irs:
device-side locking element 810 engages with the first cartridge-side locking element
210. The lever 800 1s provided to be rotatable such that the first device-side locking
element 810 moves in the positive X-axis direction from the first locking position
5 IOL to engage with and disengage from the first cartridge-side locking element 210.

The lever 800 has an operating member 30 provided to receive the usar's operating
force Pr toward the negative X-axis direction and located on the positive Z-axis side
and the positive X-axis side of the pivotal center 800c. The user's operating force Pr
applied 1o the operating member 830 turns the lever 800 to move the first device-side
locking element §10 in the positive X-axis direction from the first locking position
810L and thereby disengage the first device-side lockine element 810 from the first
cartridge-side locking efement 210. The cartridee 20 can thus be detached {rom the
holder 600.

As shown in Fig. 3, in the attached state of the cartridge 20 to the holder 600, the {irst
locking position 810L is located on the negative Z-axis side by a distance Dz from the
second locking position 620L. The pressing forces Ps and Pt applied from the holder
600 to the cartridge 20 act in the direction to enhance the engagement between the first
cartridge-side locking element 210 and the first device-side locking element 810 (i.e.,
the direction including a positive X-axis component and a positive Z-axis component),
based on the moment balance with the second locking position 620L serving as the
pivot point of rotation of the cartridee 20. This enables the cartridge 20 to be stably
held at the designed attachment position.

Figs. 6A and 6B show how the force is applied from the cartridge 20 to the lever 800
at the first locking position 810L. In the state of Fig. 6A where the first locking
position 810L 1s located on the negative Z-axis side of the second locking position
620L, a force F1 is applied from the cartridge 20 to the lever 800 at the first ilocking
position 810L. In the state of Fig. 6B where the first locking position 810L is located
on the positive Z-axis side of the second locking position 620L, a force F2 is applied
from the cartridge 20 to the lever 800 at the first locking position 810L. The force F1
shown 1n Fig. 6A has the same magnitude as that of the force F2 shown in Fig. 6B.

Figs. 6A and 6B schematically show the positional relationships of the first locking
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position 810L, the second locking position 620L and the pivotal center 800c to one
another on the X axis and on the Z axis. The difference between the two positional re-
lationships shown in Figs. 6A and 6B is only the difference of the second locking
position 620L on the Z axis. An arc RT1 shown in Figs. 6A and 6B represents the
rotation locus of the first locking position 81 0L about the pivotal center 800c. An arc
RT2 shown in Figs. 6A and 6B represents the rotation locus of the {irst locking
position §10L about the second <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>