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(57) ABSTRACT 

An ink containing device includes an ink cartridge and an 
adaptor. The ink cartridge comprises a first main body com 
prising a chamber configured to store ink, and an ink outlet 
portion disposed on a first surface of the first main body 
configured to direct the ink from the chamber to an exterior of 
the first main body, and an ink detecting portion configured to 
detect an amount of the ink stored in the ink chamber. The 
adaptor is configured to attach to the ink cartridge. The adap 
tor comprises a second main body comprising a second Sur 
face, and an electrical interface disposed on the second Sur 
face. 

26 Claims, 9 Drawing Sheets 
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1. 

NK CONTAINING DEVICE AND INK 
SUPPLY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority from Japanese Patent 
Application No. 2012-082666 filed on Mar. 30, 2012, which 
is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates generally to an ink containing device 

comprising an ink cartridge and an adaptor, and an ink Supply 
device. 

2. Description of Related Art 
A known image recording apparatus records an image on a 

recording sheet using ink. The image recording apparatus 
includes an inkjet recording head and selectively ejects ink 
droplets from nozzles of the recording head onto a recording 
sheet. The ink droplets land on the recording sheet to record a 
desired image on the recording sheet. The image recording 
apparatus includes an ink cartridge storing ink therein to 
Supply ink to the recording head. The ink cartridge is remov 
ably out mounted to a cartridge mounting portion provided in 
the image recording apparatus. 

The ink cartridge may include an electronic component, 
e.g., a memory module, to store data relating to ink color, ink 
material, a residual amount of ink, and a maintenance condi 
tion. The memory module is electrically connected with a 
contact disposed on the mounting portion when the ink car 
tridge is mounted to the cartridge mounting portion. Data 
stored in the memory module may be read via the contact. The 
memory module is provided on an adaptor and an ink car 
tridge is removed from the mounting portion while the adap 
tor remains in the mounting portion. Because the memory 
module remains in the mounting portion, the data stored in the 
memory module is not renewed or updated when the ink 
cartridge is replaced. 

SUMMARY OF THE INVENTION 

The invention may provide a ink containing device com 
prising an adaptor and a an ink cartridge-, and an ink Supply 
device in which information may be renewed or updated. 

According to an embodiment of the invention, an ink con 
taining device comprising: an ink cartridge comprising: a first 
main body comprising a chamber configured to store ink, and 
an ink outlet portion disposed on a first surface of the first 
main body configured to direct the ink from the chamber to an 
exterior of the first main body, wherein the first surface faces 
a first direction, and an ink detecting portion configured to 
detect the ink stored in the ink chamber, and an adaptor 
configured to attach to the ink cartridge, the adaptor compris 
ing a second main body comprising a second Surface, and an 
electrical interface disposed on the second Surface. 

According to another embodiment of the invention, an ink 
containing device, comprising: an ink cartridge comprising: a 
first main body comprising a chamber configured to store ink, 
and an ink outlet portion disposed on a first Surface of the first 
main body configured to direct the ink from the chamber to an 
exterior of the first main body, and a light attenuating portion 
protruding from the first Surface; and an adaptor configured to 
attach to the ink cartridge, the adaptor-comprising a second 
main body comprising a second surface, and an electrical 
interface disposed on the second surface. 
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2 
According to still another embodiment of the invention, an 

adaptor, comprising: a main body comprising a particular 
Surface facing a particular direction and a further Surface 
facing a further direction, and an electrical interface disposed 
on the particular Surface; wherein a first opening and a second 
opening are formed in the further Surface. 

Other objects, features, and advantages will be apparent to 
persons of ordinary skill in the art from the following detailed 
description of the invention and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven 
tion, needs satisfied thereby, and the objects, features, and 
advantages thereof, reference now is made to the following 
description taken in connection with the accompanying draw 
ings. 

FIG. 1 is a schematic side view of a printer according to an 
embodiment of the present invention. 

FIG. 2 is a perspective view of an ink cartridge to which an 
adaptor is mounted according to an embodiment of the 
present invention. 

FIG. 3 is a perspective view of the ink cartridge of FIG. 2 
with the adaptor removed, according to an embodiment of the 
present invention. 

FIG. 4 is a cross-sectional view of an ink cartridge and an 
adaptor according to an embodiment of the present invention. 

FIG. 5 is a cross-sectional view of a cartridge mounting 
portion according to an embodiment of the present invention. 

FIG. 6 is a cross-sectional view of the ink cartridge and the 
adaptor of FIG. 4 mounted on the cartridge mounting portion 
of FIG. 5 according to an embodiment of the present inven 
tion. 

FIG. 7 is a cross-sectional view of the adaptor FIG. 4 
mounted on the cartridge mounting portion of FIG. 5 accord 
ing to an embodiment of the present invention. 

FIG. 8A is a perspective view depicting a mounting opera 
tion of a light attenuating portion of an ink cartridge accord 
ing to an embodiment of the present invention. 

FIG. 8B is another perspective view depicting the mount 
ing operation of a light attenuating portion of an ink cartridge 
according to an embodiment of the present invention. 

FIG. 8C is still another perspective view depicting a 
mounting operation of a light attenuating portion of an ink 
cartridge according to an embodiment of the present inven 
tion. 
FIG.8D is yet another perspective view depicting a mount 

ing operation of a light attenuating portion of an ink cartridge 
according to an embodiment of the present invention. 

FIG. 9 is a perspective view of an ink cartridge and an 
adaptor according to another embodiment of the present 
invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

Example embodiments are described in detail herein with 
reference to the accompanying drawings, like reference 
numerals being used for like corresponding parts in the vari 
ous drawings. 

Referring to FIG. 1, a printer 10, e.g., an inkjet recording 
apparatus, may be configured to record an image by selec 
tively ejecting ink droplets onto a recording sheet. The printer 
10 may comprise a recording head 21 and an ink Supply 
device 100. The ink supply device 100 may comprise a car 
tridge mounting portion 110. The cartridge mounting portion 
110 may be configured to receive an ink cartridge 30 and an 
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adaptor 90. The cartridge mounting portion 110 may have an 
opening 112 formed therethrough. The ink cartridge 30 and 
the adaptor 90 may be selectively inserted into or removed 
from the cartridge mounting portion 110, via the opening 112. 
The ink cartridge 30 and the adaptor 90 may correspond to an 
ink containing device. 
The ink cartridge 30 may be configured to store ink for use 

in the printer 10. When the ink cartridge 30 is mounted to the 
cartridge mounting portion 110, the ink cartridge 30 may be 
in liquid communication with the recording head 21 via a 
flexible tube 20. The flexible tube 20 may be connected to the 
cartridge mounting portion 110 at one end and to the record 
ing head 21 at the other end. A sub-tank 28 may be positioned 
in the recording head 21. The sub-tank 28 may be configured 
to temporarily store ink supplied from the ink cartridge 30 via 
the flexible tube 20 and to supply ink to nozzles 29 of the 
recording head 21. The recording head 21 may be configured 
to selectively eject ink from the nozzles 29. 

Recording sheets may be picked up one at a time from a 
sheet tray 15, by a pick-up roller 23 and conveyed to a con 
veying path 24. The recording sheet may be conveyed by 
conveying rollers 25 onto a platen 26. The recording head 21 
may selectively eject ink onto the recording sheet conveyed 
over the platen 26. Thus, an image may be recorded onto the 
recording sheet. The recording sheet conveyed past the platen 
26 may be output by output rollers 22 onto an output tray 16 
positioned on the most downstream side of the conveying 
path 24 in a sheet conveying direction. 

Referring to FIGS. 2-4, the ink cartridge 30 may be inserted 
into and removed from the cartridge mounting portion 110 in 
an insertion/removal direction 50, e.g., a horizontal direction. 
More specifically, the ink cartridge 30 may be inserted into 
the cartridge mounting portion 110 in an insertion direction 
56 and removed from the cartridge mounting portion 110 in a 
removal direction 55. 
The ink cartridge 30 may comprise a container configured 

to store ink therein. The ink cartridge 30 may comprise a main 
body 31 comprising an ink chamber 36 within the main body 
31. The ink chamber 36 may be configured to store ink 
therein. In another embodiment, the ink chamber 36 may be 
defined by a member other than the main body 31. 
The main body 31 may have a depth in a depth direction53, 

parallel to the insertion/removal direction 50, a width in a 
width direction 51, and a height in a height direction 52. The 
width may be less than each of the height and the depth. The 
height direction 52, e.g., a vertical direction, may be parallel 
to a direction of gravity. 

The main body 31 may comprise a front wall 40, and a rear 
wall 42 positioned opposite the front wall 40 in the insertion/ 
removal direction 50. When the ink cartridge 30 is inserted 
into the cartridge mounting portion 110, the front wall 40 may 
face forward in the insertion direction 56 of the ink cartridge 
30 and the rear wall 42 may face rearward in the insertion 
direction 56. The ink cartridge 30 also may comprise a upper 
wall 39 facing upper direction and a bottom wall 41 opposite 
the upper wall 39 in the height direction52. The upper wall 39 
may be connected to the upper end of the front wall 40 at one 
end and connected to the upper end of the rear wall 42 at the 
other end. The bottom wall 41 may be connected to the lower 
end of the front wall 40 at one end and connected to the lower 
end of the rear wall 42 at the other end. The ink cartridge 30 
may further comprise side walls 37 and 38 that may be sepa 
rated from each other in the width direction 51 and may 
connect to ends of the upper wall 39, the front wall 40, the 
lower wall 41, and the rear wall 42. 
The ink cartridge 30 may be inserted into and removed 

from the cartridge mounting portion 110 in the insertion/ 
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4 
removal direction 50, in an orientation depicted in FIG. 2, 
e.g., with the upper wall 39 thereof facing upward and the 
bottom wall 41 thereof facing downward. In another embodi 
ment, the ink cartridge 30 may be inserted into and removed 
from the cartridge mounting portion 110 in the direction of 
gravity or a direction perpendicular to the horizontal direction 
and the direction of gravity. For example, when the ink car 
tridge 30 is inserted into and removed from the cartridge 
mounting portion 110 in the direction of gravity, the front wall 
40 of the ink cartridge 30 may face downward. The adaptor 90 
may be configured to attach to the ink cartridge 30 on the side 
of the front wall 40. 

Referring to FIGS. 2-4, the main body 31 may comprise a 
residual amount detection portion 33 positioned at a middle 
portion of the front wall 40 of the main body 31 in the height 
direction 52. The residual amount detection portion 33 may 
have an open-box shape with an open end. The residual 
amount detection portion 33 may be configured to be in liquid 
communication with ink chamber 36 via the open end. The 
residual amount detection portion33 may comprise a left wall 
and a right wall each comprising translucent resin configured 
to allow light to pass through. The light, e.g., infrared light, 
may be emitted in a direction perpendicular to the insertion/ 
removal direction 50, e.g., the width direction 51, from an 
optical sensor 114, as shown in FIG. 5, that may be positioned 
at the cartridge mounting portion 110. The residual amount 
detection portion 33 may further comprise a translucent front, 
upper and bottom walls defining the residual amount detec 
tion portion 33 with the side walls thereof. The walls of the 
residual amount detection portion 33 may be configured to 
allow light to pass therethrough in the width direction 51. The 
residual amount detection portion 33 may be exposed via an 
opening 95 formed in the adaptor 90 when the adaptor 90 
attaches to the ink cartridge 30. In another embodiment, the 
residual amount detection portion 33 may comprise a reflect 
ing member configured to reflect light incident on a translu 
cent resin material at an angle larger than a critical angle. In 
another embodiment, the light emitted from the optical sensor 
114 may be visible light. A space between the pair of the left 
and right walls of the residual amount detection portion 33 
may be hollow to store ink therein. 

Referring to FIG. 4, the residual amount detection portion 
33 may comprise a sensor arm 60 that may comprise a plate 
shaped arm body 61, a plate-shaped indicator portion 62 
disposed at an end of the arm body 61, and a float portion 63 
disposed at the other end of the arm body 61. The indicator 62 
may be facing on the width direction51. The indicator portion 
62 may be located between the left and right walls of the 
residual amount detection portion33. The sensor arm 60 may 
be pivotally supported by a support shaft 64 extending in the 
width direction 51 in the ink chamber 36. The sensor arm 60 
may be configured to pivot in accordance with an amount of 
ink in the ink chamber 36. The indicator portion 62 may move 
between a lower position in which the indicator portion 62 is 
located at the lower position in the direction of gravity in the 
residual amount detection portion 33 and an upper position in 
which the indicator portion 62 is located at the upper position 
in the direction of gravity in the residual amount detection 
portion 33, according to the residual amount of ink in the ink 
chamber 36. More specifically, when an amount of ink in the 
ink chamber 36 is equal to or greater than a predetermined 
amount, the indicator portion 62 may be placed in the lower 
position. When ink is used and an amount of ink in the ink 
chamber 36 is less than the predetermined amount, the indi 
cator portion 62 may be placed in the upper position. FIG. 4 
may depict a state where a predetermined amount or more of 
ink may be present, and the indicator portion 62 is placed in 
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the lower position. The indicator portion 62 may correspond 
to the second light attenuating portion. 
When the ink cartridge 30 is mounted to the cartridge 

mounting portion 110, the residual amount detection portion 
33 may allow a predetermined amount or more of the infrared 
light emitted from the optical sensor 114 to pass through in a 
direction perpendicular to the insertion/removal direction 50. 
e.g., the width direction 51, or may block or attenuate the light 
to an amount less than the predetermined amount, depending 
on the amount of ink stored in ink chamber 36. When the 
indicator portion 62 is in the upper position, the residual 
amount detection portion 33 may allow the light to pass 
therethrough. When the indicator portion 62 is in the lower 
position, the residual amount detection portion 33 may block 
or attenuate the infrared light. Based on whether the residual 
amount detection portion 33 allows the light, therethrough or 
blocks or attenuates the light, it may be determined whether 
the residual ink amount in ink chamber 36 is less than a 
predetermined amount. 

Referring to FIGS. 2-4, the main body 31 may further 
comprise a light attenuating portion 43 disposedata front side 
of the residual amount detection portion 33 of the main body 
31 in the insertion direction 56. The light attenuating portion 
43 and the residual amount detection portion 33 may be 
disposed with a space therebetween in the depth direction 53. 
The light attenuating portion 43 may have a depth in the depth 
direction 53 and be elongated in the height direction 52. The 
height and width of the light attenuating portion 43 in the 
height direction 52 and the width direction 51, respectively, 
may be approximately the same as the height and the width of 
the residual amount detection portion 33 in the height direc 
tion 52 and the width direction 51, respectively. The depth of 
the light attenuating portion 43 in the depth direction 53 may 
be shorter than a depth of the residual amount detection 
portion 33 in the depth direction 53. The light attenuating 
portion 43 may block or attenuate the infrared light emitted 
from the optical sensor 114, as depicted in FIG. 5, in a direc 
tion perpendicular to the insertion/removal direction 50, e.g., 
the width direction 51. The light attenuating portion 43 may 
be exposed together with the residual amount detection por 
tion 33 via the opening 95 formed in the adaptor 90 when the 
adaptor 90 attaches to the ink cartridge 30. The light attenu 
ating portion 43 may correspond to a first light attenuating 
portion. The attenuating portion and the indicator 62 may 
correspond to a light attenuating portion. The residual amount 
detection portion 33 and light attenuating portion 43 may 
correspond to an ink detecting portion. 
The space or distance between the light attenuating portion 

43 and the residual amount detection portion 33 in the depth 
direction 53 may differ, for example, according to initial 
amounts of ink stored in the ink chambers 36 of the ink 
cartridges 30. For example, the depth of the light attenuating 
portion 43 in the depth direction 53 may be increased to 
reduce the distance between the light attenuating portion 43 
and the residual amount detection portion 33. With the dif 
ference of the distance between the light attenuating portion 
43 and the residual amount detection portion 33, the time in 
which the infrared light emitted from the optical sensor 114 
may pass the space or distance between the residual amount 
detection portion33 and the light attenuating portion 43 when 
the ink cartridge 30 is mounted to the cartridge mounting 
portion 110, may vary according the initial amounts of ink 
stored in the ink chambers 36 of the ink cartridges 30. 
The main body 31 may comprise an ink outlet portion 34 

positioned at the front wall 40 of the main body 31 below the 
residual amount detection portion 33. The ink outlet portion 
34 is protruded from the exterior of the surface of the front 
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6 
wall 40 in the depth direction 53. The ink outlet portion 34 
may have a cylindrical shape and may protrude outward from 
the front wall 40 in the insertion/removal direction 50. The 
projecting end of the ink outlet portion 34 may be provided 
with an ink outlet port 71. The ink outlet port 71 of the ink 
outlet portion 34 may be exposed via an opening 97 of the 
adaptor 90. The exterior surface of the front wall 40 may 
correspond to the first surface. The opening 95 is formed in a 
center area in upper direction of the front wall 91, and the 
opening 97 is formed upstream from the opening 95 upper 
direction. 
The ink outlet portion 34 may have an ink flow path 72 

formed therein. The ink flow path 72 may extend in the 
insertion/removal direction 50 from the ink outlet port 71 to 
the ink chamber 36 via an internal space of the ink outlet 
portion 34. An ink outlet valve 70 may be disposed in the ink 
channel 72 and configured to selectively open and close the 
ink outlet port 71. When the ink cartridge 30 is mounted to the 
cartridge mounting portion 110, a hollow tube 122, as 
depicted in FIG.5, provided in the cartridge mounting portion 
110 may enter the ink outlet port 71, to open the ink outlet 
valve 70. Thus, ink may be directed from the ink chamber 36 
into the hollow tube 122, through the ink channel 72. 

In another embodiment, the ink outlet port 71 may be 
sealed with a film. When the ink cartridge 30 is mounted to the 
cartridge mounting portion 110, the hollow tube 122 may 
penetrate the film to open the ink outlet port 71. In another 
embodiment, the main body 31 may have an air communica 
tion opening to release pressure in the ink chamber 36, which 
may be maintained at negative pressure, into the atmospheric 
pressure. 
A handle 80 may be provided on the rear wall 41 of the 

main body 31. The handle 80 may have a plate shape extend 
ing Slantingly rearward from a portion near the lower end of 
the rear wall 41. The shape and position of the handle 80 may 
not be limited to the above shape and position, but may have 
any shape and position that may make the main body 31 easily 
removed from the cartridge mounting portion 110 when a 
user replaces the ink cartridge 30. 
The adaptor 90 may have a relatively thin open box-shape 

with an open end. The adaptor 90 may be configured to cover 
at least a portion of an outer surface of the main body 31 
comprising the front wall 40, the side walls 37 and 38, the 
upper wall 39, and the bottom wall 42. The adaptor 90 may 
have such a width and height to cover a whole area of the front 
wall 40 of the main body 31 and such a depth to cover a 
portion of the side walls 37, 38, the upper wall 39, and the 
bottom wall 42. In other words, the adaptor 90 may have a box 
shape having a width and height slightly wider and higher 
than those of the main body 31 and a depth shorter than the 
depth of the main body 31. 
The adaptor 90 may comprise a front wall 91, an upper wall 

92 facing on the height direction, side walls 93, 94, and a 
bottom wall 96 opposite the front wall 40, the upper wall 39, 
the side walls 37 and 38, and the bottom wall 42 of the main 
body 31, respectively, when the adaptor 90 attaches to the ink 
cartridge 30. The front wall 91 may be perpendicular to the 
upper wall 39 The adaptor 90 may have an opening 98 oppo 
site the front wall 91 in the depth direction 53. The main body 
31 may be inserted into and removed from the opening 98. An 
outer surface of the upper wall 92 may correspond to a second 
surface. An outer surface of the front wall 91 may correspond 
to a third surface. An outer surface of each of the sidewalls 93, 
94 may correspond to a fourth surface. 
The adaptor 90 may be inserted into and removed from the 

cartridge mounting portion 110 in the insertion/removal 
direction 50, in the horizontal direction, in an orientation 
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depicted in FIG. 2, e.g., with the upper wall 92 thereof facing 
upward and the bottom wall 96 thereof facing downward. 

The adaptor 90 may have the opening 95 formed at gener 
ally a middle portion of the front wall 91 in the height direc 
tion 52 through the front wall 91 in the depth direction 53. 
When the main body 31 of the ink cartridge 30 is inserted into 
the adaptor 90, the residual amount detection portion 33 and 
the light attenuating portion 43 of the main body 31 may be 
exposed via the opening 95. The position, size and shape of 
the opening 95 may be formed in correspondence with those 
of the residual amount detection portion 33 and the light 
attenuating portion 43. 
The adaptor 90 also may have the opening 97 formed at a 

lower portion of the front wall 91 in the height direction 52 
through the front wall 91 in the depth direction 53. The 
opening 95 may be disposed downstream from the opening 97 
in the height direction 52. When the main body 31 of the ink 
cartridge 30 is inserted into the adaptor 90, the ink outlet 
portion 34 of the main body 31 may be exposed via the 
opening 97. The position, size and shape of the opening 97 
may be formed in correspondence with those of the ink outlet 
portion 34. 
An IC substrate 74, may be disposed on the upper wall 92 

of the adaptor 90. The IC substrate 74 may be electrically 
connected with a contact 106, as depicted in FIG. 5, while the 
adaptor 90 is being mounted to the cartridge mounting por 
tion 110 and when the adaptor 90 is mounted to the cartridge 
mounting portion 110. 
The IC substrate 74 may comprise an integrated circuit 

(“IC) and electrodes 75 comprising a HOT electrode, a GND 
electrode and a signal electrode. The IC may be a semicon 
ductor integrated circuit and configured to store data of infor 
mation about the ink cartridge 30, e.g., ink color and a manu 
facturer, that may not have to be renewed or updated when the 
ink cartridge 30 is replaced. The data stored in the IC may be 
read out by the printer 10. 
The electrode 75 may be electrically connected with the IC. 

The HOT electrode, the GND electrode, and the signal elec 
trode may be elongated in the depth direction 53 and may be 
separated from each other in the width direction 51. The 
electrode 75 may be exposed on an upper surface of IC 
substrate 74 so as to allow electrical access. In other words, 
the electrode 75 may be exposed to be accessible from an 
upper side of the adaptor 90 when the adaptor 90 is mounted 
to the cartridge mounting portion 110. Referring to FIG. 7, 
when the adaptor 90 attaches to the cartridge mounting por 
tion 110, the bottom wall 96 of the adaptor 90 may contact an 
bottom inner surface 151 of the cartridge mounting portion 
110, and the IC substrate 74 disposed on the upper wall 91 of 
the adaptor 90 may be electrically connected with the contact 
106. 

Referring to FIG. 1, the printer 10 may comprise the 
recording head 21 and the ink supply device 100 configured to 
Supply ink to the recording head 21. The ink Supply device 
100 may comprise the cartridge mounting portion 110 con 
figured to receive the ink cartridge 30 and the adaptor 90. In 
FIG. 1, the ink cartridge 30 and the adaptor 90 may be 
mounted to the cartridge mounting portion 110. 

Referring to FIG. 5, the cartridge mounting portion 110 
may comprise a case 101 serving as a housing. The case 101 
may have the opening 112 on a front side of the printer 10. The 
ink cartridge 30 and the adaptor 90 may be selectively 
inserted into and removed from the case 101 via the opening 
112. The case 101 may be configured to accommodate a 
plurality of e.g., four, the ink cartridges 30 and a plurality of 
e.g., four, adaptors 90. Each ink cartridge 30 and the adaptor 
90 may correspond to one of a plurality of colors, e.g., cyan, 
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8 
magenta, yellow, and black. FIG.5 may depict a space of the 
case 101 in which one ink cartridge 30 and one adaptor 90 
may be accommodated. 

Referring to FIG. 5, the case 101 may have an end inner 
surface 102 at a side opposite from the opening 112 in the 
insertion/removal direction 50, an upper inner surface 152 
that may be connected to an upper end of the endinner Surface 
102 in the height direction 52, and the bottom inner 151 
surface at a side opposite from the upper inner surface 152 in 
the height direction 52. A connecting portion 103 may be 
disposed at a lower portion of the end inner surface 102 in 
correspondence with each ink outlet portion 34 of the ink 
cartridges 30 when the ink cartridges 30 are mounted to the 
case 101. 
The connecting portion 103 may comprise the hollow tube 

122 and a holding portion 121. The hollow tube 122 may be 
formed of resin into a tubular shape. An end of the hollow tube 
122 may have an ink introduction port. The hollow tube 122 
may be connected to the ink tube 20 at an outer surface 
opposite from the end inner surface 102 of the case 101. Each 
ink tube 20 extending from each hollow tube 122 to the outer 
surface opposite from the end inner surface 102 may be 
connected to the recording head 21 of the printer 10 so as to 
circulate the ink. The holding portion 121 may be formed in 
a cylindrical shape. The hollow tube 122 may be disposed at 
a middle portion of the holding portion 121. Referring to FIG. 
6, when the ink cartridge 30 is mounted to the cartridge 
mounting portion 110, the ink outlet portion 34 may be 
inserted into the cylindrical portion of the holding portion 
121. The outer peripheral surface of the ink outlet portion 34 
may contact the inner peripheral Surface of the cylindrical 
portion of the holding portion 121. The ink outlet portion 34 
may be inserted into the holding portion 121 with a predeter 
mined gap therebetween. When the ink outlet portion 34 is 
inserted into the holding portion 121, the hollow tube 122 
may be inserted into the ink outlet port 71 of the ink outlet 
portion 34. Accordingly, the ink stored in the ink chamber 36 
may flow outward. Ink flowing outward from the ink chamber 
36 may flow into the hollow tube 122 via the ink introduction 
port. 

Referring to FIG. 5, an optical sensor 114 may be disposed 
at the end inner surface 102 of the case 101 above the con 
necting portion 103 in the direction of gravity. The optical 
sensor 114 may comprise a light-emitting element, e.g., a 
light-emitting diode (LED), and a light-receiving element, 
e.g., a phototransistor. Each of the light-emitting element and 
the light-receiving element may be surrounded by a housing. 
The external shape of the optical sensor 114 formed by the 
housing may be a horseshoe shape. The light-emitting ele 
ment and the light-receiving element may be disposed to face 
each other with a predetermined distance therebetween in the 
horseshoe-shaped housing in the horizontal direction perpen 
dicular to the insertion/removal direction 50, e.g., width 
direction 51. The light-emitting element may emit light 
through the housing in one direction, e.g., a horizontal direc 
tion perpendicular to the insertion/removal direction 50, e.g., 
width direction 51. The light-receiving element may receive 
the infrared light emitted from the light-emitting element 
toward the housing in one direction. The residual amount 
detection portion.33 and the light attenuating portion 43 of the 
ink cartridge 30 may enter a space between the light-emitting 
element and the light-receiving element. When the residual 
amount detection portion 33 or the light attenuating portion 
43 enters the optical path of the optical sensor 114, the optical 
sensor 114 may detect the light transmission amount changed 
due to the residual amount detection portion 33 or the light 
attenuating portion 43. 
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Referring to FIG. 5, the case 101 may comprise, for 
example, three, contacts 106 disposed on the upper inner 
surface 152 of the case 101 at a position between the endinner 
surface 102 and the opening 112. The contacts 106 may be 
separated from each other in the width direction 51 perpen 
dicular to the insertion/removal direction 50. The contacts 
106 also may be disposed so as to correspond to the HOT 
electrode, the GND electrode, and the signal electrode on the 
IC substrate 74 of the ink cartridge 30. Each contact 106 may 
comprise a material having an electrical continuity and elas 
ticity. Each contact 106 may be configured to elastically 
deform in an upward direction in the height direction 52. 

Each contact 106 may be electrically connected to a con 
troller via an electric circuit. The controller may comprise, for 
example, a central-processing unit ("CPU”), a read-only 
memory (“ROM), and a random-access memory (“RAM) 
and may be configured as a control device of the printer 10. 
The contact 106 may be used to apply voltage Vc to the HOT 
electrode by establishing electrical connection with the HOT 
electrode. Another contact 106 may be used to allow the GND 
electrode to establish a ground by establishing electrical con 
nection with the GND electrode. The contacts 106 may be 
used to supply power to the IC by establishing electrical 
connection with the HOT electrode and the GND electrode. 
The other contact 106 may be used to access data stored in the 
IC by establishing electrical connection with the signal elec 
trode. 

For example, when a user first uses the printer 10, no ink 
cartridges 30 or the adaptor 90 may be mounted on the car 
tridge mounting portion 110. Before a user first mounts the 
ink cartridge 30 and the adaptor 90 to the cartridge mounting 
portion 110, the ink cartridge 30 and the adaptor 90 may not 
be attached to each other. 

Referring to FIG. 6, the adaptor 90 may be attached to the 
ink cartridge 30 on a side of the front wall 40. The ink 
cartridge 30 and the adaptor 90 may be inserted into the 
cartridge mounting portion 110. With the adaptor 90 attached 
to the ink cartridge 30, the ink outlet portion 34 may be 
exposed via the opening 97 of the adaptor 90, and the residual 
amount detection portion 33 and the light attenuating portion 
43 may be exposed via the opening 95 of the adaptor 90. 
When the main body 31 is inserted into the cartridge mount 
ing portion 110, the adaptor 90 may be inserted into the 
cartridge mounting portion 110 together with the main body 
31 while the adaptor 90 contacts the front wall 40 of the main 
body 31 of the ink cartridge 30. The upper wall 92 may be 
perpendicular to the front wall 40 of the ink cartridge 30 when 
the adaptor 90 attaches to the ink cartridge 30. The upper wall 
92 is disposed downstream from the ink outlet portion in the 
height direction 52 direction when the adaptor 90 attaches to 
the ink cartridge 40. The adaptor 90 covered the front wall 40 
of the ink cartridge 30 when the adaptor 90 is attached to the 
ink cartridge 30. The front wall 90 of the adaptor is configured 
to cover the front wall 40 when the adaptor 90 is attached to 
the ink cartridge 30. The residual amount detection portion 33 
is disposed downstream from the ink outlet portion 34 in the 
second direction when the adaptor 90 attaches to the ink 
cartridge 30. 

While the ink cartridge 30 is mounted to the cartridge 
mounting portion 110, the optical sensor 114 may detect the 
light attenuating portion 43 at a detecting position where the 
light-emitting element and the light-receiving element may 
face each other and the light-receiving element may detect or 
receive the light. More specifically, the light attenuating por 
tion 43 may block or attenuate the infrared light emitted from 
the light-emitting element toward the light-receiving ele 
ment, so that a detection signal output by the optical sensor 
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10 
114 may vary due to changes in an amount of the light 
detected or received by the light-receiving element. Accord 
ingly, the controller of the printer 10 may determine that the 
ink cartridge 30 is mounted to the cartridge mounting portion 
110, based on changes in the detection signals output by the 
optical sensor 114. 
When the ink cartridge 30 is further inserted, the light 

attenuating portion 43 may pass the detecting position of the 
optical sensor 114 and an area between the light attenuating 
portion 43 and the residual amount detection portion 33 may 
reach the detecting position of the optical sensor 114. Accord 
ingly, the detection signal output by the optical sensor 114 
may change. Thereafter, the residual amount detection por 
tion 33 may reach the detecting position of the optical sensor 
114. Thus, the optical sensor 114 may detect the indicator 
portion 62 of the sensor arm 60. The detection signal output 
by the optical sensor 114 may change as the light attenuating 
portion 43 passes the detecting position and may change 
again as the indicator portion 62 of the residual amount detec 
tion portion 33 reaches the detecting position. The controller 
may detect respective light attenuating portion 43 and the 
residual amount detection portion33, based on changes in the 
detection signals output by the optical sensor 114. In other 
words, the controller may detect the mounting of the ink 
cartridge 30 to the cartridge mounting portion 110, and a 
residual ink and initial ink amounts in the ink cartridge 30, 
based on changes in the detection signals output by the optical 
sensor 114. 

FIG. 6, the ink outlet portion 34 exposed outward from the 
adaptor 90 may contact the holding portion 121, and the 
hollow tube 122 may enter the ink outlet port 71 of the ink 
outletportion34. As the hollow tube 122 contacts the valve 70 
through the ink outlet port 71, and the main body 31 is further 
moved in the insertion direction 56, the hollow tube 122 may 
push the valve 70 to move away from the ink outlet port 71. As 
the ink outlet portion 34 is inserted into the holding portion 
121, and the hollow tube 122 is inserted into the ink outlet port 
71, the main body 31 of the ink cartridge 30 may be placed in 
a predetermined portion of the case 101. 
When the ink cartridge 30 and the adaptor 90 are mounted 

to the cartridge mounting portion 110, the position of each of 
the electrodes 75 of the IC substrate 74 may align the respec 
tive contact 106 of the cartridge mounting portion 110 in the 
height direction 52 when viewed from the depth direction 53. 
The adaptor 90 may elastically deform the contacts 106 to 
push up the contacts 106 when the adaptor 90 attaches to the 
cartridge mounting portion 110. When the adaptor 90 
attaches to the cartridge mounting portion 110, the contacts 
106 urged downward by an elastic restoring force may elec 
trically contact the IC substrate 74 provided in the adaptor 90, 
so as to electrically connected with the electrode 75 of the IC 
substrate 74. Information read from the IC substrate 74 may 
be used to determine the color of ink stored in the ink car 
tridge 30 and its manufacturer. The color of ink in stored in the 
ink cartridge 30 and its manufacturer may be determined 
based on the information. 
The ink cartridge 30 and the adaptor 90 may be positioned 

in the case 101, for example, with a protrusion disposed in an 
inner surface of the case 101. 
When ink in the ink chamber 36 of the ink cartridge 30 is 

consumed, the used ink cartridge 30 may be removed from the 
cartridge mounting portion 110 and a new ink cartridge 30 
may be mounted. The ink cartridge 30 with depleted ink may 
be replaced. For example, when a plurality of e.g., four, ink 
cartridges 30 of a plurality of colors, e.g., cyan, magenta, 
yellow, and black, and the adaptors 90 are mounted to the 
cartridge mounting portion 110, the four ink cartridges 30 
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may not be depleted at the same time. Therefore, a user may 
replace the ink cartridge 30 that is depleted. 
When the ink cartridge 30 is removed from the cartridge 

mounting portion 110, the handle 80 of the main body 31 may 
be pulled in the removal direction 55. Thus, the ink cartridge 
30 may move in the removal direction55. The ink cartridge 30 
may not be engaged with the adaptor 90, so that the ink 
cartridge 30 may be selectively inserted into and removed 
from the adaptor 90 through the opening 98. As the handle 80 
is pulled in the removal direction 55, the ink cartridge 30 may 
move relative to the adaptor 90 in the removal direction 55. 
As the ink cartridge 30 is moved in the removal direction 

55, the ink outlet portion 34 may pass through the opening 97 
in the removal direction 55. The residual amount detection 
portion 33 and the light attenuating portion 43 may move 
away from the detecting position of the optical sensor 114 in 
the removal direction 55. As the light attenuating portion 43 
moves away from the detecting position of the optical sensor 
114, the detection signal output by the optical sensor 114 may 
change. The controller of the printer 10 may determine that 
the ink cartridge 30 is removed from the cartridge mounting 
portion 110, based on changes in the detection signal output 
by the optical sensor 114. 
When the ink cartridge 30 is removed from the cartridge 

mounting portion 110, the adaptor 90 may remain in the 
cartridge mounting portion 110, as depicted in FIG. 7, as an 
urging force received from the contacts 106 may become a 
resistance force for the adaptor 90 to move in the removal 
direction 55. The IC substrate 74 may remain electrically 
connected with the contacts 106. A new ink cartridge 30 may 
be mounted to the cartridge mounting portion 110. The ink 
cartridge 30 may move in the insertion direction 56 to the 
opening 98 of the adaptor 90 in the cartridge mounting por 
tion 110. In the cartridge mounting portion 110, the ink car 
tridge 30 and the adaptor 90 may be attached to each other. 

While the ink cartridge 30 is being inserted into in the 
cartridge mounting portion 110 to attach the ink cartridge 30 
to the adaptor 90, the light attenuating portion 43 and the 
residual amount detection portion 33 may sequentially pass 
through the opening 95 of the adaptor 90, and the light attenu 
ating portion 43 may be detected by the optical sensor 114. As 
the detection signal output by the optical sensor 114 changes, 
the controller of the printer 10 may determine that the ink 
cartridge 30 is mounted to the cartridge mounting portion 
110. 

After the light attenuating portion 43 passes the detecting 
position of the optical sensor 114, the residual amount detec 
tion portion 33 may reach the detecting position of the optical 
sensor 114. Thus, the optical sensor 114 may detect the indi 
cator portion 62 of the sensor arm 60. 
The ink outlet portion 34 passing through the opening 97 of 

the adaptor 90 may contact the holding portion 121. The 
hollow tube 122 may be inserted into the ink outlet port 71 of 
the ink outlet portion 34. 
When the printer 10 is first used after purchase, the ink 

cartridge 30 and the adaptor 90 may be mounted to the car 
tridge mounting portion 110. If the ink cartridge 30 and the 
adaptor 90 are mistakenly mounted to a portion of the car 
tridge mounting portion 110 that may not correspond to the 
color of ink stored in the ink cartridge 30, the controller may 
determine that the ink cartridge 30 is mounted to a wrong 
portion of the cartridge mounting portion 110, based on the 
color information stored in the IC substrate 74. When the ink 
cartridge 30 is replaced, the adaptor 90 may remain in the 
cartridge mounting portion 110. As the residual amount 
detection portion 33 and the light attenuating portion 43 of a 
new ink cartridge is detected, information about a residual 
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amount of ink and an initial amount of ink that may be 
obtained from the previously-mounted ink cartridge 30 and 
the mounting of the new ink cartridge 30 may be renewed or 
updated. The IC substrate 74 of the adaptor 90 may not 
repeatedly slide with the contacts 106, so that wear of the 
contacts 106 may be reduced. 
As described above, the residual amount detection portion 

33 may comprise the sensor arm 60. In another embodiment, 
the residual amount detection portion 33 may not comprise 
the sensor arm 60. The light-emitting element and the light 
receiving element of the optical sensor 114 may oppose in a 
horizontal direction perpendicular to the insertion/removal 
direction 50, i.e., the width direction 51. The light emitted 
from the light-emitting element may pass in the horizontal 
direction perpendicular to the insertion/removal direction 50 
and be received by the light-receiving element. When there is 
ink in the residual amount detection portion 33, the residual 
amount detection portion 33 may block or attenuate the light 
emitted from the light-emitting element. When there is no ink 
in the residual amount detection portion 33, the residual 
amount detection portion 33 may pass the light emitted from 
the light-emitting element by a predetermined amount or 
more. In another embodiment, the residual amount detection 
portion 33 may comprise a flexible film. When there is ink in 
the residual amount detection portion 33, the film may be 
expanded. As the film contacts a pivotable lever, the lever may 
be placed at a position to block the light. When there is no ink 
in the residual amount detection portion 33, the film may be 
contracted. The lever may pivotally move up or down so as to 
be located at a position where the light is not blocked. In 
another embodiment, the light emitted from the light-emit 
ting element may be reflected on or in the residual amount 
detection portion 33 so as not to reach the light-receiving 
element when there is ink in the residual amount detection 
portion 33, and may be reflected on or in the residual amount 
detection portion 33 so as to be received by the light-receiving 
element when there is no ink in the residual amount detection 
portion 33. 
As described above, the light attenuating portion 43 may be 

disposed in front of the residual amount detection portion 33 
in the insertion direction 56, with a space therebetween. In 
another embodiment, a light attenuating portion 44 may be 
disposed in contact with the residual amount detection por 
tion 33, as depicted in FIGS. 8A-8D. 

Referring to FIGS. 8A-8D, the light attenuating portion 44 
may be disposed in front of and in contact with the residual 
amount detection portion 33 of the main body 31 in the 
insertion direction 56. The light attenuating portion 44 may 
comprise a light attenuating plate 45 configured to enter the 
detecting position of the optical sensor 114, and a guide plate 
46 configured to contact the optical sensor 114. The light 
attenuating plate 45 and the guide plate 46 may be connected 
to each other to face each other in the width direction 51. A 
front portion of the guide plate 46 in the insertion direction 56 
may comprise a guide Surface 47. The guide surface 47 may 
extend in the width direction 51, and may face downward in 
the height direction 52 while slanting rearward in the inser 
tion direction 56. The light attenuating plate 45 and the guide 
plate 46 may be configured to slide in the height direction 52. 
When the light attenuating plate 45 and the guide plate 46 are 
placed at a lower position in the height direction 52, as 
depicted in FIGS. 8A and 8B, the light attenuating plate 45 
may be allowed to enter the detecting position of the optical 
sensor 114 and the guide surface 47 of the guide plate 46 may 
contact the optical sensor 114 when the light attenuating plate 
45 is positioned at the detecting position of the optical sensor 
114. When the light attenuating plate 45 and the guide plate 
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46 are placed at a higher position in the height direction 52, as 
depicted in FIGS. 8C and 8D, the light attenuating plate 45 
may be positioned above the detecting position of the optical 
sensor 114. 

Referring to FIGS. 8A and 8B, while the ink cartridge 30 is 
being mounted to the cartridge mounting portion 110, the 
light attenuating plate 45 of the light attenuating portion 44 
may enter the detecting position of the optical sensor 114 and 
may be detected. Referring to FIG. 8C, as the ink cartridge 30 
is further moved in the insertion direction56, the light attenu 
ating plate 45 and the guide plate 46 may move upward in the 
height direction 52 while being guided by the guide surface 
47 contacting the optical sensor 114. The light attenuating 
plate 45 may move away from the detecting position of the 
optical sensor 114. Accordingly, the detection signal output 
by the optical sensor 114 may change. When the light attenu 
ating plate 45 moves away from the detecting position of the 
optical sensor 114, the residual amount detection portion 33 
may not yet reach the detecting position of the optical sensor 
114. Referring to FIG. 8D, as the ink cartridge 30 further 
moves in the insertion direction 56, the residual amount 
detection portion 33 may reach the detecting position of the 
optical sensor 114. 
As the light attenuating portion 44 enters the detecting 

position of the optical sensor 114 and then moves away from 
the detecting position, the detection signal output by the 
optical sensor 114 may change, similar to the above-de 
scribed embodiment. Thereafter, the residual amount detec 
tion portion 33 may reach the detecting position of the optical 
sensor 114, the controller may determine the light attenuating 
portion 44 and the residual amount detection portion 33, 
based on changes in the detection signals output by the optical 
sensor 114. 
As described above, the IC substrate 74 may be fixed on the 

upper wall 92 of the adaptor 90. In another embodiment, the 
IC Substrate 74 may be Supported on a Support plate config 
ured to slide to the upper wall 92 of the adaptor 90 in the 
height direction 52. When the ink cartridge 30 is mounted to 
the adaptor 90, the upper wall 39 of the ink cartridge 30 may 
raise and support the support plate. Thus, the IC substrate 74 
may be raised to a height where the IC substrate 74 may be 
electrically connected with the contacts 106. When the ink 
cartridge 30 is removed from the adaptor 90, the support plate 
may be placed at a position lower than the upper wall 92, so 
that the IC substrate 74 may separate from the contacts 106. In 
association with the insertion or removal of the adaptor 90 
into or from the ink cartridge 30, the IC substrate 74 may be 
electrically connected with or disconnected from the contacts 
106. 
As described above, the adaptor 90 may comprise the front 

wall 91, the upper wall 92, the side walls 93, 94, and the 
bottom wall 96. In another embodiment, any of walls 91.92, 
93.94, and 96 may be omitted. For example, referring to FIG. 
9, an adaptor 190 may not comprise the side wall 93. Further, 
both side walls 93 and 94 or the bottom wall 96 may be 
omitted. The opening 98 of the adaptor 90 through which the 
ink cartridge 30 is mounted to the adaptor 90 may not have to 
be defined by four walls but may be defined by, for example, 
two or three walls. 
As described above, when the ink cartridge 30 is mounted 

to the adaptor 90, a portion of the main body 31 on the side of 
the rear wall 41 may protrude from the opening 98 of the 
adaptor 90. In another embodiment, the front wall 40, the 
upper wall 39, the bottom wall 41, side walls 37 and 38 of the 
main body 31 of the ink cartridge 30 may be completely 
covered by the adaptor 90. 
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As described above, the IC substrate 74 may be disposed on 

the upper wall 92 of the adaptor 90. In another embodiment, 
the IC substrate 74 may be disposed on the front wall 91, the 
side wall 93 and 94, or the bottom wall 96, other than the 
upper wall 92. As described above, when the IC substrate 74 
is disposed on the upper wall 92, the insertion direction 56 in 
which the adaptor 90 may be inserted into the case 101 of the 
cartridge mounting portion 110, the width direction 51 in 
which infrared light from the optical sensor 114 may pass, 
and the height direction 52 in which the contacts 106 may 
access or make contact with the IC substrate 74 may be 
perpendicular to each other. Consequently, deviation of the 
positioning in one direction may not influence the positioning 
in other directions. 

While the invention has been described in connection with 
embodiments of the invention, it will be understood by those 
skilled in the art that variations and modifications of the 
embodiments described above may be made without depart 
ing from the scope of the invention. Other embodiments will 
be apparent to those skilled in the art from a consideration of 
the specification or practice of the invention disclosed herein. 
It is intended that the specification and the described 
examples are considered merely as exemplary of the inven 
tion, with the true scope of the invention being defined by the 
following claims. 

What is claimed is: 
1. An ink containing device comprising: 
an ink cartridge comprising: 

a first main body comprising a chamber configured to 
store ink, and 

an ink outlet portion disposed on a first Surface of the 
first main body configured to direct the ink from the 
chamber to an exterior of the first main body, wherein 
the first surface faces a first direction, and 

an ink detecting portion configured to detect the ink 
stored in the ink chamber; and 

an adaptor configured to be in an attached State with to 
the ink cartridge, the adaptor comprising: 

a second main body comprising a second Surface, 
an electrical interface disposed on the second Surface, 
and 

a first opening configured to expose the ink detecting 
portion to an exterior of the second main body in the 
attached State. 

2. The ink containing device according to claim 1, wherein 
the second surface is perpendicular to the first surface in the 
attached State. 

3. The ink containing device according to claim 1, 
wherein the second Surface faces a second direction, and 

the electrical interface is disposed on the second Surface, 
and 

wherein the ink detecting portion is disposed downstream 
from the ink outlet portion in the second direction and 
the electrical interface is disposed downstream from the 
ink detecting portion in the second direction in the 
attached state. 

4. The ink containing device according to claim 1, wherein 
the adaptor is configured to cover the first surface of the ink 
cartridge in the attached State. 

5. The ink containing device according to claim 1, wherein 
the ink detecting portion further comprises a light attenuating 
portion protruding from the first Surface, and wherein the 
light attenuating portion protrudes through the first opening 
of the adaptor in the attached state. 
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6. The ink containing device according to claim 5, wherein 
the adaptor further comprises a third surface perpendicular to 
the second surface and the first opening is provided in the 
third surface. 

7. The ink containing device according to claim 6, wherein 
the third surface further has a second opening configured to 
expose the ink outlet portion, wherein the first opening is 
disposed downstream from the second opening in the second 
direction. 

8. The ink containing device according to claim 6, wherein 
the light attenuating portion further comprises a fifth surface 
perpendicular to the first surface and the second surface, 
wherein the fifth surface protrudes through the first opening 
and from the third surface of the adaptor in the attached state. 

9. The ink containing device according to claim 5, wherein 
the light attenuating portion further comprises a first light 
attenuating part disposed at a downstream end of the light 
attenuating portion in the first direction, wherein the ink 
outlet portion is protruded from the first surface in the first 
direction. 

10. The ink containing device according to claim 5, 
wherein the light attenuating portion further comprises a sec 
ond light attenuating part configured to move based on the 
amount of the ink stored in the chamber. 

11. The ink containing device according to claim 1, 
wherein the electric interface further comprises a memory 
storing information relating to a color of the ink stored in the 
ink cartridge. 

12. An ink containing device, comprising: 
an ink cartridge comprising: 

a first main body comprising a chamber configured to 
store ink, and an ink outlet portion disposed on a first 
surface of the first main body configured to direct the 
ink from the chamber to an exterior of the first main 
body, and 

a light attenuating portion protruding from the first sur 
face; and 

an adaptor configured to be in an attached state with the ink 
cartridge, the adaptor comprising: 
a second main body comprising a second surface, 
an electrical interface disposed on the second surface, 
and 

a first opening configured to expose the ink detecting 
portion to an exterior of the second main body in the 
attached state. 

13. The ink containing device according to claim 12. 
wherein the second surface faces a second direction, and 

the electrical interface is disposed on the second surface. 
and 

wherein the light attenuating portion is disposed down 
stream from the ink outlet portion in the second direction 
and the electrical interface is disposed downstream from 
the light attenuating portion in the second direction in 
the attached state. 

14. The ink containing device according to claim 12, 
wherein the adaptor is configured to cover the first surface of 
the ink cartridge in the attached state. 
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15. The ink containing device according to claim 12, 

wherein the light attenuating portion protrudes through a first 
opening of the adaptor in the attached state. 

16. The ink containing device according to claim 12. 
wherein the adaptor further comprises a third surface perpen 
dicular to the second surface and a first opening is provided in 
the third surface. 

17. The ink containing device according to claim 12, 
wherein the second surface faces in a second direction, and a 
third surface of the adaptor further has a second opening 
configured to expose the ink outlet portion, wherein a first 
opening of the adaptor is disposed downstream from the 
Second opening in the second direction. 

18. The ink containing device according to claim 1, 
wherein the light attenuating portion further comprises a fifth 
Surface is perpendicular to the first surface and the second 
surface, wherein the fifth surface protrudes through the first 
opening and from a third surface of the adaptor in the attached 
State. 

19. The ink containing device according to claim 12, 
wherein the light attenuating portion further comprises a first 
light attenuating part disposed at a downstream end of the 
light attenuating portion in a first direction, wherein the ink 
outlet portion is protruded from the first surface in the first 
direction. 

20. The ink containing device according to claim 12. 
wherein the light attenuating portion further comprises a sec 
ond light attenuating part configured to move based on the 
amount of the ink stored in the chamber. 

21. The ink containing device according to claim 12, 
wherein the electric interface further comprises a memory 
storing information relating to a color of the ink stored in the 
ink cartridge. 

22. The ink containing device according to claim 12. 
wherein the light attenuating portion is movable with respect 
to the second main body. 

23. An adaptor, comprising: 
a main body comprising a particular surface facing a par 

ticular direction and a further surface facing a further 
direction, and 

an electrical interface disposed on the particular surface; 
wherein a first opening and a second opening are formed in 

the further surface, 
wherein a substantial center of the first opening is disposed 

upstream from a substantial center of the second open 
ing in the particular direction. 

24. The adaptor according to claim 23, wherein the par 
ticular surface is perpendicular to the further surface. 

25. The adaptor according to claim 24, wherein the second 
opening is formed in a center area in the particular direction of 
the further surface, and the first opening is formed upstream 
from the second opening in the particular direction. 

26. The adaptor according to claim 23, wherein the first 
opening has a circular shape and the second opening has a 
rectangular shape. 


