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(57) ABSTRACT 
An ink Supply system, inkjet printer, and ink loading method 
are provided. The ink Supply system includes an ink head 
comprising a nozzle; first and second ink containers; a first 
ink Supply passage; a second ink Supply passage; an ink 
amount detecting device configured to detect an amount of 
ink in the first ink container, and a notifying device to 
provide a notification when the detected amount of ink is 
less than or equal to a threshold amount. 

11 Claims, 10 Drawing Sheets 
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1. 

INK SUPPLY SYSTEM, INK-JET PRINTER, 
INK LOADING METHOD, AND METHOD OF 

USING INK SUPPLY SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of U.S. patent applica 
tion Ser. No. 14/866,440, filed on Sep. 25, 2015, now U.S. 
Pat. No. 9,409,409, which claims the benefit of earlier filing 
date and right of priority to Japanese Patent Application No. 
2014-198919, filed on Sep. 29, 2014, the contents of which 
are hereby incorporated by reference herein in its entirety. 
The present invention relates to an ink Supply system, an 

ink-jet printer, an ink loading method, and a method of using 
the ink Supply system. 

BACKGROUND 

Conventionally, an ink-jet printer includes an ink head 
provided with an ink cartridge for Supplying ink and, in 
addition, another ink container to increase the usable ink 
amount. 

For example, conventional ink-jet printers include a relay 
cartridge connected to an ink head and an additional ink 
container connected to the relay cartridge. When ink of the 
relay cartridge is fed to the ink head, ink is Supplied to the 
relay cartridge from the additional ink container. The content 
of the additional ink container may be larger than the content 
of the relay cartridge, thus the ink-jet printer can increase the 
usable amount of ink. 
When the additional ink container of the conventional 

ink-jet printer becomes empty, the additional ink container 
is exchanged with another additional ink container. How 
ever, conventional ink-jet printers include a detecting 
mechanism which detects the ink amount, and is built into 
the additional ink container. Therefore, the detecting mecha 
nism needs to be manufactured every time a shape or content 
of the additional ink container is changed and designing and 
manufacturing detecting mechanisms has become increas 
ingly costly. Further, Some conventional ink-jet printers 
Supply ink to the ink head via a relay cartridge from the 
additional ink container. When printing, ink flows at all 
times in the relay cartridge including the detecting mecha 
nism, and the relay cartridge is likely to deteriorate due to 
extensive use of the relay cartridge over a long period of 
time. 

Hence, providing an ink supply system which increases 
the usable ink amount and has an ink container provided 
with a detecting mechanism to prevent wear and deteriora 
tion may be advantageous. 

SUMMARY 

Embodiments of the present disclosure include an ink 
Supply system comprising an ink head comprising a nozzle 
and configured to eject ink; a first ink container configured 
to store ink; a second ink container configured to store ink; 
and a first ink Supply passage. In some embodiments, the 
first ink Supply passage includes: a first upstream end 
portion coupled to the first ink container, a first downstream 
end portion coupled to the ink head; an intermediate portion 
positioned between the first upstream end portion and the 
first downstream end portion; a second ink Supply passage. 
The second ink Supply passage may include a second 
upstream end portion coupled to the second ink container; 
and a second downstream end portion coupled to the inter 
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2 
mediate portion, wherein ink from the second ink container 
is Supplied to the ink head via the second upstream end 
portion, the second downstream portion, the intermediate 
portion, and the first downstream end portion; an ink amount 
detecting device configured to detect an amount of ink in the 
first ink container, and a notifying device configured to 
provide a notification when the detected amount of ink is 
less than or equal to a threshold amount. 

According to an embodiment of the present invention, the 
second ink container is arranged at a higher position than the 
first ink container. 

According to an embodiment of the present invention, a 
hydraulic head difference makes it possible to supply the ink 
of the second ink container to the ink head instead of the ink 
of the first ink container. 

According to another embodiment of the present inven 
tion, a flow passage resistance of an upstream side portion 
of the intermediate portion is higher than a flow passage 
resistance of an upstream side portion of the second down 
stream end portion. In this regard, an inner diameter of the 
upstream side portion of the intermediate portion may be 
Smaller than an inner diameter of the upstream side portion 
of the second ink Supply passage. 

According to still another embodiment of the present 
invention, the second downstream end portion is coupled to 
the intermediate portion at an end of the intermediate portion 
nearest the first upstream end portion. 

According to another embodiment of the present inven 
tion, the first ink Supply passage further comprises a first 
valve between the intermediate portion and the first down 
stream end portion. 

According to another embodiment of the present inven 
tion, the second ink Supply passage further comprises a 
second valve. 

According to yet another embodiment of the present 
invention, the ink Supply system includes a cap coupled to 
the ink head and configured to cover the nozzle, and a 
Suction pump configured to Suction air from the cap. 
An ink-jet printer according to an embodiment of the 

present invention may include one or various embodiments 
of the above-described ink supply systems. 

Additionally, a method of Supplying ink to an ink Supply 
system according to an embodiment of the present invention 
may include connecting a first ink container to a first 
upstream end portion of a first ink Supply passage, the first 
ink Supply comprising: the first upstream end portion; a first 
downstream end portion coupled to an ink head; an inter 
mediate portion positioned between the first upstream end 
portion and the first downstream end portion; and a first 
valve between the first upstream end portion and the inter 
mediate portion; opening the first valve of the first ink 
Supply passage; closing a second valve of a second ink 
Supply passage, the second ink Supply passage comprising a 
second upstream end portion coupled to a second ink 
container and a second downstream end portion coupled to 
the intermediate portion; discharging air from the first ink 
container, the first ink Supply passage, and the second ink 
Supply passage; and providing ink from the second ink 
container to the second ink Supply passage, the first ink 
Supply passage, and the first ink container by no longer 
discharging the air and opening the second valve. 

According to another embodiment of the present inven 
tion, the ink supplying method may include depressurizing 
the first ink container by closing the second valve and 
causing the Suction pump to continue Suctioning air from the 
cap; and loading ink in the second ink container by no longer 
discharging the air and opening the second valve. The 
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method may further include closing the first valve; and 
detaching the first ink container from the first upstream end 
portion after closing the first valve and the second valve. 

Other embodiments of a method of Supplying ink accord 
ing to the present invention may further include the second 
ink container arranged at a higher position than the first ink 
container, wherein a flow passage resistance of an upstream 
side portion of the intermediate portion is higher than a flow 
passage resistance of an upstream side portion of the second 
downstream end portion, wherein an inner diameter of the 
upstream side portion of the intermediate portion is Smaller 
than an inner diameter of the upstream side portion, or 
wherein the second downstream end portion is coupled to 
the intermediate portion at an end of the intermediate portion 
nearest the first upstream end portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other aspects and features of the present 
disclosure will become more apparent upon consideration of 
the following description of embodiments, taken in conjunc 
tion with the accompanying drawing figures. 

FIG. 1 is a perspective view of a printer according to an 
embodiment of the present disclosure. 

FIG. 2 is a schematic view illustrating an ink Supply 
system according to an embodiment of the present disclo 
SUC. 

FIG. 3 is a graph illustrating an ink amount of a first 
container and an ink amount of a second container according 
to an embodiment of the present disclosure. 

FIG. 4 is a schematic view of the ink supply system 
showing ink flow according to another embodiment of the 
present disclosure. 

FIG. 5 is a flowchart illustrating a process of loading ink 
to a first container, a first ink Supply passage, and a second 
ink Supply passage according to an embodiment of the 
present disclosure. 

FIGS. 6, 7, 8, and 9 are schematic views illustrating an ink 
Supply system according to various embodiments of the 
present disclosure. 

FIG. 10 is a flowchart illustrating a process of loading ink 
to the first ink Supply passage and the second ink Supply 
passage according to another embodiment of the present 
disclosure. 

FIG. 11 is a schematic view illustrating an ink Supply 
system according to another embodiment of the present 
disclosure. 

DETAILED DESCRIPTION 

In the following detailed description, reference is made to 
the accompanying drawing figures which form a part hereof, 
and which show by way of illustration specific embodiments 
of the present invention. It is to be understood by those of 
ordinary skill in this technological field that other embodi 
ments may be utilized, and that structural, electrical, as well 
as procedural changes may be made without departing from 
the scope of the present invention. Wherever possible, the 
same reference numbers will be used throughout the draw 
ings to refer to the same or similar parts. 

FIG. 1 is a perspective view illustrating a printer 1 
according to an embodiment of the present disclosure, which 
includes a cut-out portion of the printer 1 for discussion 
purposes. As illustrated in FIG. 1, the printer 1 according to 
the present embodiment is an ink-jet printer which performs 
printing on a recording medium 5. 
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4 
The recording medium 5 is, for example, a recording 

sheet. In this regard, the recording medium 5 is not limited 
to recording paper. For example, the recording medium 5 
may include a sheet recording medium Such as a resin sheet. 

Further, various flexibility and thickness values of the 
recording medium 5 are contemplated by this disclosure. For 
example, the recording medium 5 may include a hard 
medium Such as a glass Substrate or a medium having a 
thickness Such as a cardboard. 

In FIG. 1, symbols F. Rr, L and R indicate directions of a 
front, a rear, a left and a right, respectively, for discussion 
purposes only. An ink head 20 may be included and con 
figured to move left and right, and the recording medium 5 
can be conveyed to the front and the back. 
A moving direction of the ink head 20 and a conveying 

direction of the recording medium 5 will be referred to as a 
main scan direction Y and a Sub Scan direction X, respec 
tively. In this regard, the main scan direction Y may corre 
spond to left and right directions, and the Sub Scan direction 
X may correspond to front and back directions. 
The main scan direction Y is orthogonal to the Sub Scan 

direction X. However, the main scan direction Y and the sub 
scan direction X are not thusly limited, and may be option 
ally set according to a mode of the printer 1 in other 
embodiments. Further, a device which moves a table on 
which recording media are set to the front, the back, the left 
and the right may be provided as a conveying device. 

In the present embodiment, the printer 1 includes a platen 
12 which supports the recording medium 5. The platen 12 is 
provided with a cylindrical grid roller 13. The grid roller 13 
is positioned in the platen 12 in a state where a top surface 
portion of the grid roller 13 is exposed. The grid roller 13 is 
driven by a feed motor which is not illustrated. 
A guide rail 16 is arranged above the platen 12. The guide 

rail 16 is arranged parallel to the platen 12, and extends to 
the left and the right. A plurality of pinch rollers 17 are 
arranged at equal or nearly equal intervals below the guide 
rail 16. The pinch rollers 17 are positioned opposite the grid 
roller 13. The pinch rollers 17 are configured such that the 
positions of the pinch rollers 17 in a vertical direction can be 
set according to the thickness of the recording medium 5. 
and sandwich the recording medium 5 together with the grid 
roller 13. The grid roller 13 and the pinch rollers 17 are 
configured to be conveyed to the front and the back while 
sandwiching the recording medium 5. The guide rail 16 
includes an engagement portion 18 which projects forward. 

Next, an embodiment of an ink supply system 30A will be 
described. In the present embodiment, the printer 1 includes 
the ink supply system 30A. 

FIG. 2 is a schematic view illustrating the ink supply 
system 30A. As illustrated in FIG. 2, the ink supply system 
30A includes the ink head 20, a first pouch 32, a second 
pouch 33, a first ink Supply passage 34, a second ink Supply 
passage 35, an ink amount detecting device 36, and a 
notifying device 37. The ink head 20 ejects ink to the 
recording medium 5. The ink head 20 includes a nozzle 20a 
which ejects ink. 
As illustrated in FIG. 1, the ink head 20 may be housed 

in a case 21. At a back Surface of the case 21, a carriage 22 
is provided. At a rear side portion of the carriage 22, a 
concave portion which is curved forward is formed. This 
concave portion engages with the engagement portion 18 of 
the guide rail 16. The carriage 22 can move along the guide 
rail 16, and move in the main scan direction Y. The ink head 
20 is guided in the main scan direction Yalong the guide rail 
16 via the carriage 22. At an upper portion of the back 
surface of the case 21, part of a driving belt 19 which 
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extends to the left and the right may be fixed. The driving 
belt 19 is connected to a scan motor which is not illustrated, 
and is driven by this scan motor. The ink head 20 is driven 
by this scan motor via the driving belt 19. 
As illustrated in FIG. 2, the ink supply system 30A 

includes a cap 46 and a Suction pump 47. The cap 46 
prevents ink at the nozzle 20a of the ink head 20 from 
curing, and further prevents the ink from jamming in the 
nozzle 20a. The cap 46 is attached to the ink head 20 to 
cover the nozzle 20a of the ink head 20 when printing is not 
being performed. The suction pump 47 suctions air from the 
cap 46. 

In this regard, the Suction pump 47 is connected or 
otherwise operably coupled to the cap 46. The suction pump 
47 is also connected or otherwise operably coupled with a 
driving motor 48. When the driving motor 48 is driven and 
the suction pump 47 is operated in a state where the cap 46 
is attached to the ink head 20, the suction pump 47 suctions 
air from the cap 46, the ink head 20, the first ink supply 
passage 34, the second ink Supply passage 35, and the first 
pouch 32. 
The first pouch 32 is configured to store ink. The amount 

of ink which the first pouch 32 can store will be referred to 
as a first content. The first pouch 32 is fixed to a main body 
of the printer 1. The first pouch 32 may be fixed to the ink 
head 20. In some embodiments, the first pouch 32 may be 
provided at a position apart from the printer 1. 
The second pouch 33 is also configured to store an ink. 

The amount of ink which the second pouch 33 can store will 
be referred to as a second content. In some embodiments, the 
second content is larger than the first content of the first 
pouch 32; that is, in such embodiments the second pouch 33 
may store more ink than the first pouch 32. However in some 
embodiments the second content may be Smaller than the 
first content or may be the same as the first content. 
The second pouch 33 is fixed to the main body of the 

printer 1. However in other embodiments, the second pouch 
33 may be provided apart from the printer 1. 
As illustrated in FIG. 1, the second pouch 33 is arranged 

at a higher position than the first pouch 32. In some 
embodiments, the ink stored in the first pouch 32 and the 
second pouch 33 are degassed ink types, however this is not 
to be limiting and other ink types known to those of ordinary 
skill in the art are also contemplated and may be used in 
conjunction with the embodiments of this disclosure. 
As illustrated in FIG. 2, the first ink supply passage 34 is 

a passage which supplies the ink of the first pouch 32 or the 
second pouch 33 to the ink head 20. In an embodiment, the 
first ink supply passage 34 is formed as a tube having 
flexibility, however the material of the first ink supply 
passage 34 is not thusly limited. The first ink Supply passage 
34 may include a first upstream end portion 34a, a first 
downstream end portion 34b, and a first intermediate portion 
34c. The first upstream end portion 34a comprises an 
upstream portion of the first ink Supply passage 34. The first 
upstream end portion 34a is detachably connected or oth 
erwise coupled to the first pouch 32. 

In other embodiments, the first upstream end portion 34a 
may be undetachably connected to the first pouch 32. Thus, 
it is possible to prevent ink from leaking from a connection 
portion of the first upstream end portion 34a and the first 
pouch 32. 
The first downstream end portion 34b comprises a down 

stream portion of the first ink Supply passage 34. The first 
downstream end portion 34b is connected or operably 
coupled to the ink head 20. The first intermediate portion 34c 
comprises an intermediate portion of the first ink Supply 
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6 
passage 34. In this regard, the first intermediate portion 34c 
may be positioned between the first upstream end portion 
34a and the first downstream end portion 34b. 

In an embodiment, the ink supply system 30A includes a 
choke valve 41. The choke valve 41 is a valve which opens 
and closes the first ink Supply passage 34. The choke valve 
41 is provided between the first intermediate portion 34c and 
the first downstream end portion 34b of the first ink supply 
passage 34. In this regard, the choke valve 41 opens and 
closes a portion between the first intermediate portion 34c 
and the first downstream end portion 34b of the first ink 
Supply passage 34. 
The second ink Supply passage 35 is a passage which is 

configured to supply the ink of the second pouch 33 to the 
first ink Supply passage 34. In some embodiments, the 
second ink supply passage 35 may be formed as a tube 
having flexibility. However, the material of the second ink 
Supply passage 35 is not thusly limited. 
The second ink Supply passage 35 may include a second 

upstream end portion 35a, a second downstream end portion 
35b, and a second intermediate portion 35c. The second 
upstream end portion 35a comprises an upstream end por 
tion of the second ink Supply passage 35. The second 
upstream end portion 35a is detachably connected or oth 
erwise operably coupled to the second pouch 33. The second 
downstream end portion 35b comprises a downstream por 
tion of the second ink Supply passage 35. 
The second downstream end portion 35b is connected or 

otherwise operably coupled to the intermediate portion 34c 
of the first ink Supply passage 34. The second intermediate 
portion 35c comprises an intermediate portion of the second 
ink Supply passage 35. 

In this regard, the second intermediate portion 35c may be 
positioned between the second upstream end portion 35a 
and the second downstream end portion 35b. In some 
embodiments, the flow passage resistances of the upstream 
side portions of the first upstream end portion 34a and the 
first intermediate portion 34c of the first ink Supply passage 
34 may be higher than the flow passage resistances of the 
upstream side portions of the second intermediate portion 
35c and the second downstream end portion 35b of the 
second ink Supply passage 35. 

In this regard, the inner diameters of the upstream side 
portions of the first upstream end portion 34a and the first 
intermediate portion 34c of the first ink Supply passage 34 
may be narrower than the inner diameters of the upstream 
side portions of the second intermediate portion 35c and the 
second downstream end portion 35b of the second ink 
supply passage 35. However in other embodiments, the flow 
passage resistances of the second upstream end portion 35a, 
the second intermediate portion 35c, and the second down 
stream end portion 35b of the second ink supply passage 35 
may be the same. 
The flow passage resistance of the second ink Supply 

passage 35 may be lower than the flow passage resistance of 
the upstream side portions of the first upstream end portion 
34a and the first intermediate portion 34c of the first ink 
Supply passage 34. In this regard, the inner diameters of the 
second upstream end portion 35a, the second intermediate 
portion 35c, and the second downstream end portion 35b of 
the second ink Supply passage 35 may be the same or may 
be different. The inner diameter of the second ink supply 
passage 35 may be wider than the inner diameters of the 
upstream side portions of the first upstream end portion 34a 
and the first intermediate portion 34c of the first ink supply 
passage 34. 
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In some embodiments, the ink supply system 30A 
includes a detachable valve 42 provided at the second ink 
supply passage 35. The detachable valve 42 may be con 
figured to open or close the second ink Supply passage 35 
and adjusts the flow of ink from the second pouch 33 to the 
second ink Supply passage 35. 

In this regard, the detachable valve 42 may be provided at 
an upstream end of the second upstream end portion 35a of 
the second ink supply passage 35. The detachable valve 42 
may be configured to open or close the second ink Supply 
passage in association with the attachment or detachment of 
the second pouch 33 to or from the second upstream end 
portion 35a. 
More specifically, in some embodiments when the second 

pouch 33 is connected to the second upstream end portion 
35a, the detachable valve 42 is opened, and the second ink 
supply passage 35 is opened. When the second pouch 33 is 
detached from the second upstream end portion 35a, the 
detachable valve 42 is closed, and the second ink Supply 
passage 35 is closed. 

Thus in some embodiments, when the ink head 20 ejects 
ink, the ink of the second pouch 33 is supplied to the ink 
head 20 via the second upstream end portion 35a, the second 
intermediate portion 35c, and the second downstream end 
portion 35b of the second ink supply passage 35, and the first 
intermediate portion 34c and the first downstream end 
portion 34b of the first ink supply passage 34. Another 
embodiment includes the ink amount detecting device 36 
provided at the first pouch 32. 
The ink amount detecting device 36 may be configured to 

detect the ink amount of the first pouch 32 and that the ink 
amount of the first pouch 32 is equal to or less than a 
predetermined content value. This predetermined content 
value may be stored in advance in a storage unit (not 
illustrated) of a control device 38 which will be described 
below. The configuration of the ink amount detecting device 
36 is not limited to the discussion herein, and may employ 
various configurations known to those of ordinary skill in 
the art. 

For example, in some embodiments, the ink amount 
detecting device 36 includes an upper plate and a lower plate 
part of which contacts the first pouch 32 and which are 
positioned opposite each other while sandwiching the first 
pouch 32. The ink amount detecting device 36 may further 
include a photosensor which is provided at the lower plate 
and external to the first pouch, and a detection piece which 
is provided at the upper plate at a position opposite to the 
photosensor and which can contact the photosensor when 
the first pouch 32 contracts. In the ink amount detecting 
device 36, when the first pouch 32 contracts and the detec 
tion piece contacts the photosensor, the photosensor may 
detect that the ink amount of the first pouch 32 is less than 
or equal to the predetermined content value. 
A notifying device 37 may further be provided and 

configured to send a notification when the ink amount 
detecting device 36 detects that the ink amount of the first 
pouch 32 is less than or equal to the predetermined content 
value. A configuration of this notifying device 37 is not 
limited to this discussion and may include various configu 
rations known to those of ordinary skill in the art. For 
example, the notifying device 37 may include an operation 
panel 39 (shown in FIG. 1) provided to at a right portion of 
the printer 1. When the ink amount detecting device 36 
detects that the ink amount of the first pouch 32 is less than 
or equal to the predetermined content value, the notifying 
device 37 may display an indication by way of characters or 
light on the operation panel 39. Further, when the ink 
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8 
amount detecting device 36 detects that the ink amount of 
the first pouch 32 is less than or equal to the predetermined 
content value, the notifying device 37 may notify a user by 
a sound or vibration. The notifying device 37 may be 
provided at the printer 1 in some embodiments, and in other 
embodiments the notifying device 37 may be provided at an 
external personal computer or a mobile terminal. 

In an embodiment, the ink supply system 30A includes a 
control device 38. The control device 38 is not limited to any 
particular configuration, for example, the control device 38 
may correspond to a computer, and may include various 
hardware and components known to those of ordinary skill 
in the art, including but not limited to a central processing 
unit (referred to as a CPU), a ROM in which information 
processed by the CPU are stored, and a RAM. 
The control device 38 may be operably coupled to the 

choke valve 41, the driving motor 48 connected to the 
Suction pump 47, the ink amount detecting device 36, and 
the notifying device 37. The control device 38 may be 
configured to control the choke valve 41 to open and close 
the first ink Supply passage 34 and cause the Suction pump 
47 to operate by driving the driving motor 48. When the ink 
amount detecting device 36 detects that the ink amount of 
the first pouch 32 is less than or equal to the predetermined 
content value, the control device 38 may control the noti 
fying device 37 to send a notification to the user. 

Next, embodiments of an operation for Supplying an ink 
to the ink head 20 will be described. As illustrated in FIG. 
1, the second pouch 33 may be arranged at a higher position 
than the first pouch 32. Further, the flow passage resistance 
of the upstream side portion of the first intermediate portion 
34c of the first ink supply passage 34 may be higher than the 
flow passage resistance of the upstream side portion of the 
second downstream end portion 35b of the second ink 
Supply passage 35. 

FIG. 3 is a graph illustrating a relationship between the 
ink amount of the first pouch 32 and the ink amount of the 
second pouch 33. FIG. 4 is a schematic view of the ink 
supply system 30A further illustrating an ink flow. 
As illustrated in FIG. 3, when ink remains in the first 

pouch 32 and the second pouch 33 (shown by range R1 in 
FIG. 3), the ink of the second pouch 33 is supplied to the ink 
head 20 via the second upstream end portion 35a, the second 
intermediate portion 35c, the second downstream end por 
tion 35b of the second ink supply passage 35, and the first 
intermediate portion 34c and the first downstream end 
portion 34b of the first ink supply passage 34. The ink is 
supplied to the ink head 20 as indicated by arrow A in FIG. 
2. 

In this case, the ink of the second pouch 33 does not 
circulate to the first pouch 32. The ink of the first pouch 32 
is not supplied to the ink head 20. Thus the ink amount of 
the first pouch 32 does not substantially decrease. 
When the remaining ink amount of the second pouch 33 

is reduced (shown by range R2 in FIG. 3), the ink of the first 
pouch 32 is supplied to the ink head 20. More specifically, 
when the remaining ink amount of the second pouch 33 is 
reduced, the ink of the first pouch 32 is supplied to the ink 
head 20 via the first upstream end portion 34a, the first 
intermediate portion 34c, and the first downstream end 
portion 34b of the first ink supply passage 34. 
The ink is supplied to the ink head 20 as indicated by 

arrow B in FIG. 4. Thus, in this embodiment, the ink of the 
second pouch 33 is first supplied to the ink head 20 and, 
when the remaining ink amount of the second pouch 33 is 
reduced, the ink of the first pouch 32 is supplied to the ink 
head 20. 
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Next, a process of loading the ink to the first pouch32, the 
first ink Supply passage 34, and the second ink Supply 
passage 35 in an empty state of the first pouch 32 will be 
described. FIG. 5 is a flowchart illustrating a process of 
loading an ink to the first pouch 32, the first ink Supply 
passage 34, and the second ink Supply passage 35. FIGS. 6 
to 9 are schematic views of the ink supply system 30A 
illustrating processes of loading an ink to the first pouch 32. 
the first ink Supply passage 34, and the second ink Supply 
passage 35. 
As illustrated in FIG. 6, before ink is loaded to the first 

pouch 32, the first ink Supply passage 34, and the second ink 
supply passage 35, the first pouch 32 may be detached from 
the first upstream end portion 34a of the first ink supply 
passage 34. The second pouch 33 may also be detached from 
the second upstream end portion 35a of the second ink 
supply passage 35. The choke valve 41 and the detachable 
valve 42 are closed. 

In this regard, as described above, the first pouch 32 is not 
loaded with ink and is in an empty state. The second pouch 
33 is loaded with ink. 
As illustrated in FIG. 5, an embodiment of a method of 

loading ink may include a step (step S101) of connecting the 
first pouch 32. In this regard, S101 may include opening the 
choke valve 41 provided to the first ink Supply passage 34. 
as illustrated in FIG. 7. Thereby, the first ink supply passage 
34 is opened. Connecting the first pouch may further include 
closing the detachable valve 42 provided to the second ink 
supply passage 35 since the second pouch 33 is detached 
from the second ink Supply passage 35, and connecting the 
empty first pouch 32 to the first upstream end portion 34a of 
the first ink Supply passage 34. 

The embodiment may further include an air discharging 
step at S102 illustrated in FIG. 5. In this regard, the air 
discharging step may include attaching the cap 46 to the 
nozzle 20a of the ink head 20, as illustrated in FIG. 7. 
The air discharging may further include causing the 

Suction pump 47 connected to the cap 46 to operate by 
driving the driving motor 48. In addition, air discharging 
may also include opening the choke valve 41. Thus, air in 
the first pouch 32, the first ink Supply passage 34, and the 
second ink Supply passage 35 is externally discharged. 
As illustrated in FIG. 5, the embodiment may further 

include an ink loading step at S103. As illustrated in FIG. 8, 
the ink loading step may include causing the control device 
38 to stop the driving motor 48, thus stopping the suction 
pump 47. The ink loading step may further include connect 
ing the second pouch 33 to the second upstream end portion 
35a of the second ink Supply passage 35, and opening the 
detachable valve 42. 
When the second pouch 33 is connected to the second 

upstream end portion 35a, the ink of the second pouch 33 is 
loaded to the second ink Supply passage 35, the first ink 
Supply passage 34, and the first pouch 32. The ink flows as 
indicated by arrow A in FIG. 8. 
As illustrated in FIG. 5, the ink loading method may 

further include a depressurizing step at S104. In this regard, 
depressurizing may include detaching the second pouch 33 
again from the second upstream end portion 35a of the 
second ink Supply passage 35, closing the detachable valve 
42, and opening the choke valve 41. Further, depressurizing 
may include causing the Suction pump 47 to operate again by 
driving the driving motor 48. If air remains in the first pouch 
32, the first ink Supply passage 34, and the second ink Supply 
passage 35, the Suction pump 47 can discharge this air, and 
as a result, the first pouch 32 is depressurized. 
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Next, as illustrated in FIG. 5, an ink reloading step at S105 

is performed. The ink reloading may include stopping the 
suction pump 47, as illustrated in FIG. 9. The ink reloading 
step S105 may further include closing the choke valve 41, 
connecting the second pouch 33 again to the second 
upstream end portion 35a of the second ink Supply passage 
35, and opening the detachable valve 42. 

Consequently, it is possible to reload the ink of the second 
pouch 33 corresponding to the amount of the depressurizing 
in the depressurizing step, to the first pouch 32 via the 
second ink Supply passage 35 and the first upstream end 
portion 34a of the first ink Supply passage 34. Thus, ink 
flows as indicated by arrow A in FIG. 9. 

In the present embodiment, as illustrated in FIG. 5, the ink 
may be loaded to the first pouch 32 at two stages including 
the operations of step S103 and step S105. After the ink 
reloading, a small amount of ink may leak from the nozzle 
20a of the ink head 20. In this case, the control device 38 
may cause the Suction pump 47 to operate by driving the 
driving motor 48. Thus, the Suction pump 47 can Suction the 
ink leaking from the nozzle 20a. 

In addition, a process of detaching the first pouch 32 from 
the first upstream end portion 34a of the first ink supply 
passage 34 in a state where ink has been loaded to the first 
pouch 32 may be performed. As illustrated in FIG. 6, the 
choke valve 41 is first closed. Next, the detachable valve 42 
is closed by detaching the second pouch 33 from the second 
upstream end portion 35a of the second ink Supply passage 
35. Subsequently, the first pouch 32 is detached from the first 
upstream end portion 34a of the first ink Supply passage 34. 

Next, an embodiment of a method of loading ink to the 
first ink supply passage 34 and the second ink supply 
passage 35 in a state where ink is loaded in advance to the 
first pouch 32 will be described. FIG. 10 is a flowchart 
illustrating a method of loading ink to the first ink Supply 
passage 34 and the second ink Supply passage 35 in a state 
where ink has been loaded to the first pouch 32. 
As illustrated in FIG. 10, the embodiment may include 

step S201 of connecting the first pouch 32. Connecting the 
first pouch may include closing the choke valve 41, as 
illustrated in FIG. 6, detaching the second pouch 33 from the 
second ink Supply passage 35, and closing the detachable 
valve 42 provided to the second ink supply passage 35. 

Next, as illustrated in FIG. 7, connecting the first pouch 
S201 may further include connecting the first pouch 32 (to 
which ink has been loaded) to the first upstream end portion 
34a of the first ink supply passage 34. The embodiment of 
the method may include step S202 of air discharging, similar 
to step S102 in FIG. 5. This step may include opening the 
choke valve 41, as illustrated in FIG. 7, and attaching the cap 
46 to the nozzle 20a of the ink head 20. Subsequently, the 
Suction pump 47 is caused to operate. Thus, air in the first 
pouch 32, the first ink Supply passage 34, and the second ink 
Supply passage 35 may be externally discharged. 

Next, as illustrated in FIG. 10, the embodiment may 
further include step S203 of ink loading step, similar to step 
S103 in FIG. 5. As illustrated in FIG. 8, this step includes 
stopping the Suction pump 47, connecting the second pouch 
33 to the second upstream end portion 35a of the second ink 
Supply passage 35, and closing the detachable valve 42. 
Further, the embodiment may include loading the ink of the 
second pouch 33 to the second ink supply passage 35 and the 
first ink Supply passage 34, and, when there is an empty ink 
content of the first pouch 32, loading the ink to the first 
pouch 32. 

In some embodiments as described above and as illus 
trated in FIG. 2, the second pouch 33 can be used in addition 
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to the first pouch 32, where the ink amount of the first pouch 
is detected by the ink amount detecting device 36. Conse 
quently, it is possible to increase a total usable ink amount. 
The ink of the first pouch 32 may not supplied to the ink 

head 20 until the second pouch 33 becomes empty, and the 
ink of the second pouch 33 is instead supplied to the ink head 
20. Hence, regular circulation of ink in and through the first 
pouch 32 in an amount greater than or equal to the total 
content of the first pouch 32 is avoided, thus reducing wear 
and deterioration of the first pouch 32. According to these 
embodiments, it is possible to provide the printer 1 with the 
ink supply system 30A which includes the first pouch 32 that 
reduces wear and deterioration. Further in some embodi 
ments, the first pouch 32 is connected to the first upstream 
end portion 34a of the first ink Supply passage 34. 

Hence, when the first pouch 32 is detached, the first pouch 
32 is detached from the first upstream end portion 34a of the 
first ink supply passage 34, and therefore the first pouch 32 
can be easily detached. Thus, such embodiments may avoid 
issues related to detaching the relay cartridge when the relay 
cartridge deteriorates, where the relay cartridge is provided 
between the ink head and the additional ink container. 

Further, in such embodiments, if ink in the first pouch 32 
forms deposits, the ink can be churned or mixed by detach 
ing and shaking the first pouch 32. Additionally, in some 
embodiments, the ink in the first pouch 32 may not flow to 
the first ink Supply passage 34 within a certain amount of 
time. 

Hence, if the user connects the first pouch 32 by mistake 
when an ink of a different color is housed, it is possible to 
replace the pouch with another first pouch 32 in which the 
correct color is housed. Thus, the wrong ink does not 
circulate in the first ink Supply passage 34, so that there is 
no need to exchange the ink in the first ink supply passage 
34 and also ink waste is prevented. 
As illustrated in FIG. 1, in some embodiments the second 

pouch 33 may be arranged at the higher position than the 
first pouch 32. Thus, a hydraulic head difference makes it 
possible to supply the ink of the second pouch 33 to the ink 
head 20 instead of the ink of the first pouch 32. 

In some embodiments the flow passage resistance of the 
upstream side portion of the first intermediate portion 34c of 
the first ink Supply passage 34 is higher than the flow 
passage resistance of the upstream side portion of the second 
downstream end portion 35b of the second ink supply 
passage 35. In this case, the inner diameter of the upstream 
side portion of the first intermediate portion 34c of the first 
ink Supply passage 34 is narrower than the inner diameter of 
the upstream side portion of the second downstream end 
portion 35b of the second ink supply passage 35. 

Thus, the ink of the second pouch 33 is more likely to flow 
to the ink head 20 than the ink of the first pouch 32. 
Consequently, the frequency in which the ink of the first 
pouch 32 is used is reduced, so that wear and deterioration 
of the first pouch 32 is also reduced. 

In some embodiments the second downstream end portion 
35b of the second ink supply passage 35 is connected to a 
first upstream end portion 34a side of the first intermediate 
portion 34c of the first ink supply passage 34. Thus, the 
second downstream end portion 35b is arranged at a position 
away from the ink head 20. 

Hence, when the ink head 20 moves in the main scan 
direction Y, the first ink Supply passage 34 is not moved 
according to the ink head 20. Hence, changes in a pressure 
of the first ink Supply passage 34 caused when the ink head 
20 moves is reduced. 
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Additionally, when the first pouch 32 is connected to the 

first upstream end portion 34a of the first ink Supply passage 
34, the ink in the first downstream end portion 34b of the 
first ink Supply passage 34 may produce a reverse flow to the 
first upstream end portion 34a. However, in some embodi 
ments, the choke valve 41 is provided between the first 
intermediate portion 34c and the first downstream end 
portion 34b of the first ink supply passage 34. Hence, the 
choke valve 41 closes the first ink Supply passage 34, so that 
reverse flow of the ink in the first ink supply passage 34 is 
prevented. 
When the first pouch 32 is connected to the first upstream 

end portion 34a of the first ink Supply passage 34, the ink of 
the second pouch 33 may produce a reverse flow to the first 
upstream end portion 34a of the first ink Supply passage 34. 
However, in some embodiments, the detachable valve 42 is 
provided to the second ink Supply passage 35. Consequently, 
the detachable valve 42 closes the second ink Supply passage 
35 so that reverse flow of the ink of the second pouch 33 to 
the first upstream end portion 34a is prevented. 

In some embodiments, the ink supply system 30A 
includes the cap 46 which is attached or operably coupled to 
the ink head 20 to cover the nozzle 20a of the ink head 20, 
and the suction pump 47 which suctions air from the cap 46. 
Thus, the first pouch 32 may be connected or operably 
coupled to the first upstream end portion 34a of the first ink 
Supply passage 34, the choke valve 41 may be opened, and 
the detachable valve 42 may be closed. 

In this state, by attaching or coupling the cap 46 to the ink 
head 20 and causing the Suction pump 47 to operate, it is 
possible to externally discharge air from the first pouch 32. 
the first ink supply passage 34, and the second ink supply 
passage 35. Hence, it is possible to prevent the mixture of 
ink and air in the first pouch 32, the first ink Supply passage 
34, and the second ink supply passage 35. 

In other embodiments as illustrated in FIG. 5, the suction 
pump 47 is caused to operate in the air discharging step (step 
S102), so that after air in the first pouch 32, the first ink 
Supply passage 34, and the second ink Supply passage 35 is 
discharged, the ink of the second pouch 33 is loaded to the 
first pouch 32, the first ink Supply passage 34, and the second 
ink supply passage 35 in the ink loading step (step S103). 
Consequently, it is possible to prevent the ink from being 
loaded in a state where air remains in the first pouch 32, the 
first ink Supply passage 34, and the second ink Supply 
passage 35. 

In an embodiment, after the ink loading step (step 103), 
the first pouch 32 is depressurized at step S104, and then the 
ink of the second pouch 33 is loaded to the first pouch 32 in 
the ink reloading step S105. Consequently, by depressuriz 
ing the first pouch 32, it is possible to further load ink 
corresponding to the amount of depressurizing to the first 
pouch 32. 

In an embodiment as illustrated in FIG. 6, after the choke 
valve 41 and the detachable valve 42 are closed, the first 
pouch 32 may be detached from the first upstream end 
portion 34a of the first ink Supply passage 34. As the choke 
valve 41 and the detachable valve 42 are closed, when the 
first pouch 32 is detached from the first upstream end portion 
34a of the first ink supply passage 34, the ink in the first ink 
Supply passage 34 and the second ink Supply passage 35 
does not produce reverse flow to the first upstream end 
portion 34a of the first ink Supply passage 34. 

Next, another embodiment of an ink supply system 30B 
will be described where the position of the choke valve 41 
is varied. FIG. 11 is a schematic view illustrating the ink 
Supply system 30B according to an embodiment. 
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As illustrated in FIG. 11, the choke valve 41 may be 
provided between a first upstream end portion 34a and the 
first intermediate portion 34c of the first ink Supply passage 
34. In this regard, the choke valve 41 is provided closer to 
an upstream side of the first ink Supply passage 34 than a 
position of the first intermediate portion 34c connected with 
a second downstream end portion 35b of a second ink supply 
passage 35. 

Next, an embodiment of a method of loading ink to an 
empty first pouch 32, the first ink Supply passage 34, and the 
second ink supply passage 35 will be described. First, the 
first pouch 32 may be detached from the first upstream end 
portion 34a of the first ink Supply passage 34. A second 
pouch 33 may be detached from a second upstream end 
portion 35a of the second ink supply passage 35. 

Similar to the embodiments of the methods discussed 
above, the embodiment may include a step of connecting the 
first pouch 32 as discussed in step S101 in FIG. 5, an air 
discharging step as discussed in step S102, an ink loading 
step as discussed in step S103, a depressurizing step as 
discussed in step S104, and an ink reloading step as dis 
cussed in step S105. In this regard, in the ink reloading step 
in step S105, the choke valve is placed in an opened state. 

Consequently, it is possible to reload the ink of the second 
pouch to the first pouch 32 via the second ink Supply passage 
35 and the first upstream end portion 34a of the first ink 
Supply passage 34. The embodiment may further include 
operations similar to the remaining steps discussed with 
respect to FIG. 5 and therefore will not be described again 
here in detail. 

Various embodiments have been discussed in which a 
second valve provided to a second ink supply passage 35 is 
a detachable valve 42. The detachable valve 42 opens or 
closes the second ink Supply passage 35 in association with 
attachment or detachment of a second pouch 33 to or from 
a second upstream end portion 35a. 

However, the second valve according to other embodi 
ments may be a choke valve. In this case, an arrangement 
position of the choke valve is not particularly limited, and 
may be between the second upstream end portion 35a and a 
second intermediate portion 35c of the second ink supply 
passage 35 or may be between the second intermediate 
portion 35c and the second downstream end portion 35b. 
Thus, the choke valve can open or close the second ink 
Supply passage 35 without attaching or detaching the second 
pouch 33. 

Additionally, various embodiments have been discussed 
wherein the inner diameter of an upstream side portion of a 
first intermediate portion 34c of a first ink Supply passage 34 
is narrower than an inner diameter of an upstream side 
portion of a second downstream end portion 35b of the 
second ink Supply passage 35. However, the inner diameter 
of the first ink Supply passage 34 and the inner diameter of 
the second ink Supply passage 35 may be the same in some 
embodiments. 

In this case, at an upstream side portion of the first 
intermediate portion 34c of the first ink Supply passage 34. 
an orifice may be provided. Thus, it is possible to make a 
flow channel resistance of the upstream side portion of the 
first intermediate portion 34c of the first ink Supply passage 
34 higher than a flow passage resistance of the upstream side 
portion of the second downstream end portion 35b of the 
second ink Supply passage 35. 
The foregoing disclosed embodiments and features are 

merely exemplary and are not to be construed as limiting the 
present invention. The present teachings can be readily 
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applied to other types of apparatuses and processes. The 
description of such embodiments is intended to be illustra 
tive, and not to limit the scope of the claims. Many alter 
natives, modifications, and variations will be apparent to 
those skilled in the art. 

What is claimed is: 
1. An ink Supply system comprising: 
an ink head comprising a nozzle and configured to eject 

ink; 
a first ink container configured to store ink; 
a second ink container configured to store ink; and 
a first ink Supply passage comprising: 
a first upstream end portion coupled to the first ink 

container, 
a first downstream end portion coupled to the ink head; 

a second ink supply passage comprising: 
a second upstream end portion coupled to the second ink 

container, and 
a second downstream end portion in communication with 

the first ink Supply passage; and 
an elongate ink passage member configured to be in 

communication with the first ink Supply passage and 
inserted into the first ink container, 

an ink amount detecting device configured to detect an 
amount of ink in the first ink container, and 

a notifying device configured to provide a notification 
when the detected amount of ink is less than or equal 
to a threshold amount. 

2. The ink supply system according to claim 1, wherein 
the second ink container is larger than the first ink container. 

3. The ink Supply system according to claim 2, wherein 
the second ink container is arranged at a higher position than 
the first ink container. 

4. The ink Supply system according to claim 3, wherein 
the second ink container is configured to be positioned on 
top of a corresponding inkjet printer. 

5. The ink Supply system according to claim 1, wherein 
the first ink Supply passage further comprises a first valve 
between the first upstream end portion and the first down 
stream end portion. 

6. The ink supply system according to claim 5, wherein 
the second ink Supply passage further comprises a second 
valve. 

7. The ink Supply system according to claim 6, further 
comprising: 

a cap coupled to the ink head and configured to cover the 
nozzle; and 

a Suction pump configured to Suction air from the cap. 
8. The ink Supply system according to claim 1, wherein 

the second downstream end portion is connected to the first 
ink Supply passage. 

9. The ink supply system according to claim 8, wherein 
the second downstream end portion is connected to the first 
upstream end portion of the first ink Supply passage. 

10. The ink Supply system according to claim 1, wherein 
the elongate ink passage member is configured to be 
removed from the first ink container when the first ink 
container is decoupled from the first upstream end portion. 

11. The ink Supply system according to claim 10, wherein 
the elongate ink passage member is configured to be re 
inserted into the first ink container when the first ink 
container is re-coupled to the first upstream end portion. 
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