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INK CARTRIDGE FOR INK-JET PRINTING APPARATUS 

BACKGROUND OE THE INVENTION 
Field of the loyention: 

The present invention relates to an ink cartridge detachably mounted on a 
carriage onto which a print head for ejecting ink droplets is attached. 
Related Art: 

A conventional ink cartridge mounted on a carriage onto which a print head for 
ejecting ink droplets is attached typically includes a container having on one wall thereof an 
ink supply port where an ink supply needle of a printing apparatus is inserted and an opening 
on the other wall thereof which is sealed by a lid as disclosed, for example, in Japanese 
published unexamfued patent application No. Hei. 8-132635. The container accommodates 
therein a porous body impregnated with ink and which is formed of polymeric resin. 

In the meantime, for an ink cartridge installed in a printing apparatus wherein 
color printing is enabled, the same container is divided into plural chambers by <?ne or more 
partition, a porous body impregnated with ink is housed in each chamber while an ink supply 
port is formed in each chamber. To mount the ink cartridge provided with plural ink supply 
ports as described above on a carriage on which ink supply needles of the same number are 
secured, as a film for sealing openings of the plural ink supply ports is required to be pierced 0 by each ink supply needle, large urging force is required for a user when mounting. 
Therefore, there has been proposed a printing device designed to have a pivotable lever one 
end of which is attached to the carriage, so that the ink cartridge can readily be mounted on 
the carriage by simply operating the lever. 

However, although a cartridge can be mounted with small urging force, 
misposition of the cartridge with respect to the carriage may occur by rough insertion. 
Further, as the bottom of the cartridge is pushed with large force in a state in which the 
bottom comes into engagement with ink supply needles in a case where the cartridge is 
mounted in a wrong direction, there arises a probl~m that the ink supply needles are broken. 
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SUMMARY OF THE INVENTION 

Therefore, in view of the foregoing problems accompanying the conventional ink 
cartridge, a first object of the present invention is to provide an ink cartridge capable of 
fitting to one or more ink supply needle communicating with a print head only in a proper 
position with respect to an ink-jet printing apparatus. 

A second object of the present invention is to provide an ink cartridge capable of 
preventing the ink supply needle of a printing apparatus from being broken due to improper 
installation of the ink cartridge on the ink-jet printing apparatus. 

The above and other objects can be achieved by a provision of an ink cartridge 
which, according to the present invention, includes an ink container for accommodating ink 
therein, an ink supply port formed on the ink container for receiving an ink supply needle 
communicating with a print head attached to the carriage, and one or more recessed part for 
receiving a projection protruding from the carriage of the printing apparatus, which recessed 
part being formed in a position to face the projection. The projection is formed in the 
vicinity of the ink supply needle in a state in which when the ink cartridge is installed in a 
regular, proper direction the projection of the carriage inserts into the recessed part of the 
ink cartridge. The height of the protrusion is designed to be higher than that of the ink 
supply needle. 

When the ink cartridge is properly mounted on the carriage of the printing 0 apparatus, the projection on the carriage first fits into the recessed part of the cartridge, and 
then the ink supply needle inserts into the ink supply port of the cartridge by further urging 
the ink cartridge against the carriage. On the other hand, however, if the ink cartridge is 
mounted in an improper direction, the projection first comes into abutment against the 
bottom of the cartridge, and the cartridge cannot be mounted on the carriage. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic perspective view showing an ink-jet type printing 
apparatus; 

Fig. 2 is a perspective enlarged view of a carriage and a cartridge holder 
mounting thereon an ink cartridge according to the present invention; 
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Fig. 3 is a top view of the carriage and the cartridge holder shown in Fig. 2; 
Fig. 4 is a perspective view showing the structure of the rear side of the above 

cartridge holder shown in Figs. 2 and 3; 

Fig. Sa is a top view showing the cartridge holder in a state where a print head 
and a sealing plate are detached therefrom; 

Fig. Sb is a top view showing the sealing plate; 

Figs. 6a to 6c are perspective views of an ink cartridge according to one 
embodiment of the present invention respectively showing the structure of the upper surface 
of a lid in a state in which a film is detached, the structure on the side of an ink supply port 
and the structure of the upper surface of the lid in a state in which the film is stuck 
respectively in an embodiment of a color ink cartridge; 

Figs. 7a to 7c are perspective views of an ink cartridge according to another 
embodiment of the present invention respectively showing the structure of the upper surface 
of a lid in a state in which a film is detached, the structure on the side of an ink supply port 
and the structure of the upper surface of the lid in a state in which the film is stuck 
respectively in an embodiment of a black ink cartridge; 

Fig. 8 is a side sectional view showing the sectional structure of the respective 
lids of the color ink cartridge and the black ink cartridge; 

Figs. 9a and 9b are side sectional views of the cartridge holder with the ink 
cartridge respectively showing a state when the ink cartridge is installed and a state in which 
it is installed in a proper position respectively of a process for inserting t_he above black ink 
cartridge; 

Figs. lOa and 10b are side sectional views of the cartridge holder with the ink 
cartridge respectively showing a state in case the ink cartridge is installed with the film of the 
ink cartridge not peeled off and a state in case it is installed in a reverse direction respectively 
of a process for inserting the above black ink cartridge; 

Figs. lla to llc show other methods of sticking a sealing film for sealing the lid 
according to the present invention; 

Fig. 12 is a sectional view showing another embodiment of a communicating 
passage formed inside the lid according to the present invention; 
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Figs. 13 is a side sectional view showing another embodiment of a mechanism 

for installing an ink cartridge; 

Figs. 14a and 14b are respectively a perspective view and a top view showing 

another embodiment of the ink cartridge; 

Figs. 15a and 15b are respectively a perspective view and a bottom view 

showing further another embodiment of the ink cartridge; 

Figs. 16a and 16b are respectively top views showing structure in which 

recessed parts are arranged and top views showing the structure of a convex part in the 

vicinity of an ink supply needle and corresponding to the recessed parts respectively in 

another embodiment of the color ink cartridge according to the present invention; 

Figs. 17a and 17b are respectively top views showing structure in which 

recessed parts are arranged and top views showing the structure of a convex part in the 

vicinity of an ink supply needle and corresponding to the recessed parts respectively in 
another embodiment of the color ink cartridge according to the present invention; 

Figs. 18a and 18b, Figs. 19a and 19b, Figs. 20a and 20b, and Figs. 21a and 2lb 

are respectively top views showing structure in which recessed parts are arranged and top 

views showing the structure of a convex part in the vicinity of an ink supply needle and 

corresponding to the recessed parts respectively in still other embodiments of the black ink 
cartridge according to the present invention; 

0 Figs. 22a to 22c are side sectional view showing the other embodiment of the ink 
cartridge; 

Figs. 23a and 23b are respectively a top view showing a state in which a lid is 

detached in the other embodiment of the ink cartridge and a side sectional view viewed along 

a line A-A; 

Figs. 24a to 24c are respectively a top view showing an enlarged vicinity of an 

ink supply port in the other embodiment of the ink cartridge and sectional views viewed 

along lines B-B and C-C; 

Fig. 25a is a side sectional view showing a state in which one ink housing 

chamber of the above ink cartridge is filled with ink, and Fig. 25b is a front sectional view 

showing the ink cartridge cut along a line E-E in Fig. 25a; 
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Fig. 26 is a top view showing the structure of a lid suitable for the ink cartridge 
shown in Figs. 25a and 25b in a state in which a film is peeled; 

Fig. 27 is a perspective view showing a rear side of the lid shown in Fig. 26; 
Figs. 28a to 28d respectively show the structure of the upper surface of the ink 

cartridge, sectional structure viewed along lines A-A and B-B and the structure of the rear of 
the lid; 

Fig. 29 is a sectional view showing the structure of anther type of ink cartridge 
to which the present invention can be applied; 

Fig. 30 shows another embodiment of fine grooves formed on a lid; 

Fig. 31 is a side sectional view showing an ink cartridge which is packed under a 
vacuum condition; and 

Fig. 32 is a perspective view showing an ink cartridge and a two separate sealing 
films according to an arrangement of the invention. 

PREEERRED EMBODIMENTS OF THE INVENTION 

The detailed description of the preferred embodiments of the present iitvention 
will now be described hereinbelow with reference to the accompanying drawings. 

Fig. 1 shows a printing mechanism equivalent to an embodiment of a printing 
apparatus for executing printing using an ink cartridge according to the present invention, a 

0 cartridge holder 6 mounting thereon both a black ink cartridge and a color ink cartridge 
respectively provided with pivotable levers 4 and 5 is secured onto a carriage 3 operatively 
connecting to a driving motor 2 via a timing belt 1 and a print head 23 to which ink is 
supplied from each ink cartridge is provided on the lower surface of the carriage. 

Figs. 2 and 3 show an embodiment of the cartridge holder 6 mounted on the 
above carriage and in this embodiment, a color ink cartridge housing chamber 7 and a black 
ink cartridge housing chamber 8 are formed. Ink supply needles 10 and 11 respectively 
communicating with the print head 23 are planted in respective positions opposite to the 
respective ink supply ports of the ink cartridges in case each cartridge is normally installed. 

Rectangular recessed sections 21 and 22 are formed so that they respectively 
surround the periphery of these ink supply needles 10 and 11. In the vicinity of the ink 
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supply needles 10, projections 12, 13, 14, 15 and 16 each tip end of which is slightly higher 
than that of each ink supply needle 10 are formed approximately along the walls of the 
recessed part 21 at four corners of an area in which the ink supply needles 10 are arranged so 
that the bottom of the ink cartridge can be horizontally supported. 

In the meantime, in the vicinity of the ink supply needle 11, first and second 
projections 18 and 19 each upper end of which is slightly higher than the end of the ink 
supply needle 11 are formed so that the ink supply needle 11 is put between the projections 
and in the center, a third projection 20 is formed. The second projection 19 is formed 
wider to the extent that the bottom of the ink cartridge can be horizontally supported when 
the ink cartridge is installed in a wrong direction. 

Figs. 4 and 5 show the structure of the rear side of the cartridge holder, a 
passage forming part 26 defining the recessed sections 21, 22 and communicating passages 
24 and 25 for connecting each of the ink supply needles 10 and 11 and the print head 23 are 
protruded, the upper surface is sealed by a sealing plate 27, the print head 23 is laminated 
and fixed on the surface. 

In the passage forming part 26, caulking ribs 26a are formed together with the 
communicating passages by injection molding and others in addition to the communicating·· 
passages 24 and 25 as shown in Figs. 5, through holes 28 and 29 respectively connecting to 
the print head and caulking holes 28a are also formed on the sealing plate 27 and both are 0 fixed in a fluid-tight state by caulking. The print head 23 is mounted on the sealing plate in 
a state in which its ink inlets respectively communicate with the through holes 28 and 29 of 
the sealing plate. 

Figs. 6(a) to 6(c) are perspective views showing an embodiment of a color ink 
cartridge. The color ink cartridge is composed as a container 32 on one side of which ink 
supply ports 30 where the ink supply needles 10 of the printing apparatus are respectively 
inserted are formed and the opposite open face of which is sealed by a lid 31, and a porous 
body impregnated with ink is housed inside the color ink cartridge. 

Ink inlets 33 and air communicating ports 34 are formed on the surface of the lid 
31 and each air communicating port 34 is connected to one end of a fine, circuitous groove 
36 sealed by a sealing film 35. The fine groove 36 generates the capillary action. The 
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other end of the fine groove 36 communicates with an air communication opening 39 formed 
in a recessed part 38. As shown in Fig. 8, the recessed part 38 is formed on the other end 
of the fine groove 36 through a communicating (or tunnel) passage 37 formed as a through 
hole and extends approximately horizontally inside the thickness of the lid 31. According 
to an arrangement, the tunnel passage 37 is designed to incline from the air communication 
opening 39 formed in the recessed part 38, so that no part of the air communication passage, 
including fine groove 36, tunnel passage 37 and the recessed part 38 does pass in the interior 
side of the lid 31 of the ink cartridge. 

As shown in Fig. 6(c), the sealing film 35 has a size which is equal to or slightly 
smaller than an area defined by a rectangular recess 231 formed in the edge of the lid 31, so 
that the four edges of the sealing film 35 are bent down into the recess. Owing to the 
design, the sealing film 35 is hardly peeled off when a user touches the ink cartridge when 
mounted on the printer. 

A recessed part 40 for fitting to the projection of a lever 4 is formed on the 
center line of the lid 31 and a recessed part 41 for securing negative-pressure volume is 
formed in a residual part. The recessed parts 38 are completely sealed by a film 42 one end 
42a of which is extended outside the lid and which can be peeled, and the recessed parts 40 
and 41 are partly sealed by the same film 42 in a state in which openings 40a and 41a for 
communicating with the air are formed respectively in a part. 

O In the meantime, a convex portion 48 touched to the inner wall of the recessed 
part 21 of the cartridge holder 6, provided with a shape in which the convex portion can 
insert and slightly protrudes from the bottom 43 is formed and the ink supply ports 30 for 
respectively fitting to the ink supply needles 10 are provided to the convex portion 48. 
Recessed parts 44 to 47 for fitting to projections 12 to 16 on the side of the cartridge holder 
6 are formed so that these ink supply ports 30 are put between the diagonal points of an 
imaginary quadrilateral. 

The black ink cartridge is composed as a container 52 on one side of which an 
ink supply port 50 where the ink supply needle-10 of the printing apparatus is inserted is 
formed. and the opposite open face of which is sealed by a lid 51 as shown in Figs. 7, and a 
porous body impregnated with ink is housed inside the black ink cartridge. 

epatent

epatent



28 OCT 2003

0 

8 

An ink inlet 53 and an air communicating port 54 are formed on the surface of 
the lid 51 and the air communicating port 54 is connected to one end of a fine groove 56 
sealed by a film 55 and forming a capillary. The other end of the fine groove 56 
communicates with an opening 59 provided to a recessed part 58 formed on the side ·of the 
other end through a communicating passage 57 formed as a through hole and extended 
approximately horizontally inside the lid 51 as shown in Fig. 8. Each through hole 
respectively forming the above communicating passages 37 and 57 is tilted so that each side 
of the recessed parts 38 and 58 is slightly higher so as to enable pulling out a pin in injection 
molding. 

A recessed part 60 for fitting to the projection of the lever 5 is formed on the 
center line of the lid 51 and a recessed part 61 for securing negative-pressure volume is 
formed in a residual part. 

The recessed part 58 is completely sealed by a film 62 one end 62a of which 
extends beyond an edge of the lid 51 and which can be peeled off when used and the 
recessed part 60 is partly sealed by the same film 62 in a state in which a part 60a 
communicates with the air. The recessed part 61 communicates with the recessed part 60 
via a recessed part 61a. 

As described above, even if the ink cartridge is packed and vacuumed, a package 
is supported by the film 42 or 62 by sealing the recessed part 41 or 60 in a state in which it 0 communicates with the air by the film 42 or 62 and space for decompression can be 
prevented from being blocked by the package. Specifically, when the ink cartridge is 
enclosed in a flexible package 180 such as an aluminum layered package or vinyl made 
package and sealed under vacuum condition as shown in Fig. 31, air transfer occurs between 
the ink chamber 137 and the recessed parts 145 formed on the lid of the cartridge. That is, 
gas contained in ink or gas generated when ink component is dissolved moves into the 
recessed parts 145. Accordingly, no air bubble would be created in the ink even when the 
ink cartridge is stocked in a warehouse for a long time. 

In the meantime, on the rear opposite to the lid 51, a convex portion 67 provided 
with a shape approximately equivalent to the inner wall of the recessed part 22 of the 
cartridge holder 6 and slightly protruded from the bottom 63 is formed and the ink supply 
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port SO for fitting to the ink supply needle 11 is provided to the convex portion 67. 

Recessed parts 64 and 6S for fitting to the projections 18, 19 and 20 on the side of the holder 

6 are formed at the front side and the rear side of the ink supply port SO in such a manner 

that the ink supply port is located between the recessed parts. 

Next, a process for inserting the ink cartridge composed as described above will 

be described by the example of the black ink cartridge to simplify the description. 

When an ink cartridge K is taken out of a package which maintains the cartridge 

under negative pressure in the process of distribution and the film 62 which can be peeled off 

is removed, the air communicating opening S9 becomes open to the air and the recessed part 

60 is also exposed. If the black ink cartridge K is installed in a proper direction of the 

cartridge holder 6, the recessed parts 64 and 6S formed on the bottom 63 are opposed to the 

projections 18 to 20 of the holder 6 as shown in Fig. 9a. 

When the lever S attached to the holder 6 is operated in this state, the projection 

Sa of the lever S is fitted into the recessed part 60 of the lid Sl and pushes down the 

cartridge K. In the process of push down, the projections 18, 19 and 20 of the holder 6 are 

respectively first fitted into the recessed parts 64 and 6S of the cartridge K and the cartridge 

K is guided to a normal position by a slant face 18a formed at the end and a tapered part 20a. 

When the cartridge K is further pushed down, the ink supply needle 11 pierces 

the film 66 sealing the ink supply port SO and is inserted into the ink supply port SO as shown 

O in Fig. 9b, the lever S is moved up to a normal position and a fitting part Sb is fixed to a hook 

3a of the carriage 3. As the convex portion 67 in which the ink supply port SO is formed is 

fitted into the recessed part 22 of the cartridge holder 6 and caught, the printing apparatus is 

prevented from rattling due to vibration and others in a state in which the cartridge K is 

installed in a normal position. and the leakage of ink and the application of unnecessary 

external force to the ink supply needle are securely prevented. 

As the projection Sa of the lever S comes into abutment against the film 62 and 

lifted as shown in Fig. lOa even if the ink cartridge K is installed in a proper posture in case 

the film 62 to be peeled off is left, the fitting part Sb does not reach the hook 3a of the 

carriage 3 and the lever S cannot be fixed to the carriage 3. If a user notices it, he or she 

peels off the left film 62 and installs the ink cartridge K again. Therefore, a failure of ink 

epatent

epatent



28 OCT 2003

10 

supply during printing caused because a user forgets peeling the film 62 can be prevented 
beforehand. 

In the meantime, if the black ink cartridge K is installed in the improper way 
round as shown in Fig. lOb, the bottom 63 is opposed to the wide projection 19 and is 
supported in a position higher than the end of the ink supply needle 11 in an approximately 
horizontal posture. As the ink cartridge K does not lower due to the projection 19 even if 
the lever S is turned in this state, the ink supply needle 11 is prevented from being broken. 
In the case of the color ink cartridge, printing in a state in which the film 42 is not peeled is 0 also prevented by the similar action and if the color ink cartridge is installed in a wrong 

direction, the breakage of the ink supply needle 10 is prevented because the projection 12 
comes first into abutment against the bottom 43 and prevents the bottom from lowering. 

In the above embodiments, the films 35 and SS forming a capillary together with 
the fine groove and the films 42 and 62 peeled because of communication with the air in use 
are respectively independently stuck on the lids 31 and 51, however, even if an integrated 
film 70 in which an area 70a forming a capillary and an area 70b to be exposed in use are 
connected via a narrow part 70c which can be torn off as shown in Fig. 1la, and a film 71 
forming a capillary and a film 72 to be peeled off overlapping with the film 71 in a part 71a 
as shown in Fig. 11 b are respectively stuck, the similar action is produced. Further, if a 
second film 71' is stuck as shown in Fig. 11 c so that the surface of the lid is at least covered 0 in the area 70a forming a capillary, ink can be securely prevented from being evaporated. 

According to another arrangement of the invention, as shown in Fig. 32, a first 
sealing film 76 covers fine, circuitous grooves 34 formed on a lid 31 of the ink cartridge 132 
whereas a second sealing film 77 covers entire surface of the lid 31 over the first sealing film 
76 not only air communication holes 3 9. The second sealing film 77 may be peeled off 
when. the ink cartridge is in use. The first sealing film 76 and the second sealing film 77 
may have different colors from each other or formed from different material. This 
arrangement may be advantageous in that a user can easily recognize that which sealing film 
is to be peeled off. 

Also, in the above embodiments, the communicating passages 37 and 57 are 
respectively formed as a through hole approximately horizontally extending though it is 
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slightly tilted, however, even if one end of a fine groove 36 composing a capillary pierces a 
lid 31, a fine, circuitous groove 74 is formed so that the fine groove 36 communicates with a 
recessed part 38 for opening to the air and the fine groove 74 is covered by a sealing film 75 
as shown in Fig. 12, the similar action is produced. According to this embodiment, when 
through holes to be the communicating passages 37 and 57 are formed, work for 
inserting/extracting a pin required in an injection molding process is not required and a 
process for forming the lid can be simplified. 

In the above embodiments, the recessed part 65 for fitting to the projection 19 is 
integrated with the recessed part for fitting to the projection 20 to install or detach the 
cartridge K in or from the carriage or the cartridge holder 6 by a mechanism in which a lifter 
176 connects to the lever 105 via an operating rod 175 as shown in Fig. 13. In the present 
embodiment, as shown in Fig. 13, the lifter 176 is guided up and down along a guide groove 
177 by the operation of the lever 105, so that the ink cartridge is attached to or detached 
from the cartridge holder 6. In the operation, the projection 19 engages with and 
disengages from one recessed p~rt 65a of the ink cartridge so that the ink cartridge can be 
accurately positioned as mentioned above. However, in the case of an ink cartridge 
mounted or detached by a lever not provided with the lifter 176, even if recessed parts 64 
and 65 are formed as shown in Figs. 14, so that a convex portion 67 in which the ink supply 
port 50 is formed is located between the recessed parts 64, 65 and a recessed part 73 is 0 independently formed in a position opposite to the convex portion 20 of the cartridge holder, 
the similar action is produced. 

With respect to a color ink cartridge paired with such a black ink cartridge, it is 
desirable that recessed parts 68 are formed along one wall of a convex portion 48 in which 
the ink supply port 30 is formed and on the side of the cartridge so that as a large interval as 
possible is left as shown in Figs. 15a and 15b and that a recessed part 69 is formed on the 
other side across the convex portion 48 so that the recessed part 69 is opposite to the 
recessed part 68. 

As described above, if relationship between another member and the recessed 
part is not required to be considered, recessed parts 68 and 69 are located at the diagonal 
points of a convex portion 48 as shown in Fig. 16a and formed so that they are close to the 
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wall of the convex portion 48 in a color ink cartridge, while convex Portions 12' and 15' may 

be also formed in the color ink cartridge housing chamber 7 of the holder 6 so that the 

convex portions respectively correspond to the recessed parts 68 and 69. If necessary, a 

recessed part 69' may be also formed in the center of the wall on which no recessed part 

exists of the convex portion 48 where the ink supply port 30 is formed with the recessed part 

69' close to the wall of the convex portion 48 as shown in Fig. 17a. 

A convex portion 12" corresponding to the recessed part 69' is naturally formed 

corresponding to the above ink cartridge. Hereby, the ink cartridge can be more securely 

prevented by the convex portions 12', 12" and 15' arranged around the ink supply needle 10 

from being improperly inserted. 

The above embodiment relates to the color ink cartridge, however, as for a black 

ink cartridge paired with it, embodiments shown in Figs. 18a to 21b are desirable. 

That is, in an embodiment shown in Fig. 18a, recessed parts 64 and 65 are 

located at the diagonal points of a convex portion 67 and formed so that they are close to the 

wall of the convex portion 67, while convex portions 18' and 19' are formed corresponding 

to these recessed parts 64 and 65 in the ink cartridge housing chamber 8 of the holder 6 as 

shown in Fig. 18b, a ·pair of adjacent recessed parts 64 and a pair of adjacent recessed parts 

65 are located at diagonal points as shown in Fig. 19a, while convex portions 18' are formed 

adjacently and convex portions 19' are formed adjacently respectively corresponding to the 

() recessed parts 64 and 65 as shown in Fig. 19b in the ink cartridge housing chamber 8 of the 

holder 6. Further, as shown in Fig. 20a, recessed parts 64 and 65 may be also formed in the 

shape of a hook so that they surround the corners of a convex portion 67 and convex 

portions 18' and 19' may be also formed in the shape of a hook as shown in Fig. 20b. 

Further, as shown in Fig. 2la, recessed parts may be also formed on a center line 

passing an ink supply port 66 so that they surround the four sides of a convex portion 67 and 

corresponding to these, convex portions 18' and 19' may be also arranged on a center line 

passing the ink supply needle 11 in the cartridge housing chamber 8. 

Three colors of ink of at least cyan, magenta and yellow and four colors of ink 

including black if necessary are normalJy used for color printing, however, to improve the 

printing quality, cyan and magenta may be classified into two systems of a dark type and a 
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light type, a color ink cartridge may be divided into five ink housing ~hambers and each 
chamber may be filled with ink of cyan, magenta and yellow which belong to the dark type 
and ink of cyan and magenta which belong to the light type. 

As ink of each color is consumed differently in color printing, the volume of each 
ink housing chamber 81 to 8S of a cartridge 80 shown in fig. 22a. More specifically, the 
width wl to w5 of each housing chamber is designed to be different from one another to fix 
the ink consumption rate of the whole ink cartridge. In the meantime, each print head to 
which ink is supplied from each chamber is arranged at fixed pitch in consideration of control 
and others in printing and therefore, the arrangement pitch of ink supply needles integrated 
with each print head is also fixed. 

Therefore, if ink supply ports 86 to 90 respectively communicating with the ink 
housing chambers 81 to BS of the ink cartridge 80 are formed on the center line cl to cS of 
each chamber, there arises a problem that mis-position is caused between each ink supply 
needle and each ink supply port of the cartridge, the ink cartridge cannot be installed and the 
ink supply needle is broken. 

Fig. 22a shows an embodiment of an ink cartridge to solve these problems and 
although ink output ports 86 to 90 of ink housing chambers 81 to 8S are arranged on each 
center line cl to cS of the ink housing chambers 81 to BS, ink supply ports 91 to 95 are 
arranged according to the arrangement pitch S of ink supply needles, and the ink output 0 ports and the ink supply ports are respectively connected via passages 96 to 100 in the shape 
of a crank. According to this embodiment, the ink consumption rate of each ink housing 
chamber of the cartridge can be adjusted so that it is approximately equal and in addition, 
fitting to or detaching from the ink supply needle can be smoothly executed. 

In the above embodiment, an ink consumption rate in the ink cartridge is 
approximately equalized, however, if an ink consumption rate may be uneven, ink supply 
ports 91 to 95 are arranged according to the arrangement pitch S of ink supply needles and 
ink housing chambers 81' to 85' are formed so that each center is located on each center line 
of the ink supply ports 91 to 95, while a gap made between the cartridge and the cartridge 
holder 6 may be also adjusted by projections 101 and 102 provided on the side (Fig. 22(b)) 
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and may be also adjusted by adjusting the thickness d of at least one side waU 103 of the ink 
cartridge (Fig. 22( c) ). 

If each ink housing chamber 81 to 85 is narrow as described above, the 
discharge of ink from a porous body impregnated with ink and housed in each ink housing 
chamber 81 to 85 to each ink supply port 91 to 95 is difficult, compared with an ink 
cartridge provided with wide ink housing chambers. 

To solve the above problems, it is desirable that a slant part 106 wider on the 
side of the ink housing chamber from the side of the ink supply port 93 is formed in a 
protruding part 105 which protrudes toward the ink housing chamber 83 and on which a 
filter 104 is stuck as shown in Fig. 23(b). The slant part 106 may be arcuatd if desired, so 
that air bubbles may be guided more effectively to the ink supply port. 

Further, when an elongated convex portion 108 is formed on a recessed part 107 
formed between the protruding part and the filter 104 as shown in Figs. 24 in case the 
protruding part 105 is relatively narrow as shown in Fig. 3, the filter 104 can be prevented 
from being bent by the pressure of a porous body housed in the ink housing chamber 83 and 
ink can be made to flow smoothly to the ink supply port 92 by the capillary force of a fine 
groove generated by the convex portion 108. 

A porous body 109 impregnated with ink as shown in Fig. 25a is originally filled 
in each ink housing chamber 81 to 85 (the ink housing chamber 82 is represented in Fig. 25a) 
of such an ink cartridge so that the porous body is touched to the filter 104 as shown in Fig. 
25b and is sealed by a lid 110. 

In the ink cartridge 80 in which multiple ink housing chambers are formed as 
described above, it is difficult to form a fine, circuitous groove to function as a capillary 
having large fluid resistance on the lid 110. That is, to increase fluid resistance, the cross 
section of the fine groove has only to be reduced, however, there is a problem that clogging 
is caused by dust and others and ink is not supplied in printing. Therefore, as the cross 
section to some extent is required, fluid resistance is required to be secured by the length of 
the fine groove. 

Figs. 26 and 27 are views showing an embodiment of a cartridge lid designed in 
view of the foregoing problems, and air communicating ports 111 and 111' ink inlets 112 and 
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fine grooves 113 each one end of which communicates with each air communicating port 
111and111' are formed so that they communicate with each ink housing chamber. As 
shown in Fig. 27, vertical ribs 117 are formed in the inner face of the lid 110. The both the 
ends of the vertical ribs 117 perform to guide the cartridge lid 110 into the cartridge body 
when the lid 110 is coupled to the cartridge body. Because an upper-outer corner of the 
vertical rib 117 is chamfered to have an angled surface the lid 110 can smoothly be coupled 
to the cartridge body while guided by the angled surface of the rib 117. 

The tine groove 113 is formed in an area opposite to each ink housing chamber 
where no air communicating port 111 or 111' and no ink inlet 112 in the above capillary 
forming area exist so that the tine groove meanders plural times and the tine grooves 
respectively communicate with openings for communicating with the air 114 and 114' via 
communicating areas 113 and 113' having the similar structure to the communicating 
passages 74 shown in Fig. 12. 

As clear from the above description, an area Fin which the tine grooves 113 and 
113' are formed is sealed by a film which cannot be peeled off by a user and an area G of the 
openings for communicating with the air 114 and 114' is sealed by a film which can be peeled 
by a user. Plural recessed parts 1 lS for securing volume are formed on the side on which 
the openings for communicating with the air 114 and 114' are formed and if necessary, a 
recessed part 116 for fitting to the projection Sa shown in Fig. 9 of the lever Sis also 
formed. 

If the lid is formed by injection molding, a so-called shrink is easily caused in an 
area where the tine groove is formed. In the meantime, as for the ink cartridge, a porous 
body 121 impregnated with ink is housed in an ink housing chamber 120 as shown in Fig. 
28b so that the porous body is touched to a filter 123 of an ink supply port 122. In this 
case, slight space 126 is secured by a rib 12S on the rear of a cap 124 to prevent ink from 
leaking due to the rapid change of temperature. 

Therefore, it is desirable that the above rib 12S is formed so that the rib is 
opposite to a fine groove 129 connecting an air communicating port 127 and an opening 
open to the air 128 respectively of the lid 124. A reference number 131 denotes a recessed 
part for fitting tq the projection Sa shown in Fig. 9 of the lever S. 
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In the above embodiments, a porous body impregnated with ink is housed in the 
whole ink housing chamber, however, even if the present invention is applied to an ink 
cartridge wherein one ink housing chamber is divided into two chambers 134 and 135 by a 
partition 133 at the bottom of which a communicating port 132 is provided as shown in Fig. 
29, a porous body 137 impregnated with ink is housed on the side of an ink supply port 136 
and ink 138 is housed in the other chamber 135, the similar action is produced. 

Also, in the above embodiments, the fine, circuitous groove creating a capillary 
action connects to the opening for communicating with the air via the tunnel-like 
communicating passage formed on the lid however, even if fine grooves 141 respectively 
connected to air communicating ports 140 of plural ink housing chambers are made to . 
meander so that the fine groove is opposite to the above ink chamber in a central area in 
which the air communicating ports 140 and ink inlets 142 are formed, are collected with 
each independent on the side of the other end and are respectively connected to openings for 
communicating with the air 144 sealed by a film which can be peeled in a very narrow area 
143, recessed parts 145 for securing decompression space can be formed in relatively large 
size as shown in Fig. 30. 

epatent

epatent



28 OCT 2003

17 

WHAT IS CLAIMED IS: 

1. An ink cartridge for an inkjet printer, comprising: 

a housing having an opening, said housing containing ink therein; 

a lid covering said opening of said housing; 

an ink supply port formed on a bottom wall of said housing; 

a through hole formed in said lid and connecting between the inside and 

outside of the ink cartridge; 

an air vent section formed on said lid which communicates with atmospheric 

air when the ink cartridge is in use; 

a circuitous channel formed in an outer surface of said lid and connecting said 

through hole to said air vent section, said circuitous channel comprising a tunnel part 

which is a hole formed in said lid; 

a first seal member stuck onto said lid over said through hole and one part of 

said circuitous channel; and 

a second, removable seal member stuck onto said lid over said air vent section, 

said second seal member is peeled off when the ink cartridge is in use. 

2. The ink cartridge of claim 1, wherein said second seal member is spaced apart 

from said first seal member for defining a non-sealed portion, and said non-sealed 

portion of said lid is disposed over said tunnel part of said circuitous channel. 

3. The ink cartridge of claim 1, further comprising a groove formed in an inner 

surface of said lid and connecting to said tunnel part of said circuitous channel. 

4. The ink cartridge of claim 3, further comprising a third seal member stuck 

onto the inner surface of said lid covering said groove. 

5. The ink cartridge of claim 1, wherein said tunnel part of said circuitous 

channel is inclined to connect directly to said air vent section, and the depth of said 

tunnel part is shorter than the thickest part of said lid. 
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6. The ink cartridge of claim 1, further comprising ribs formed on the inner 

surface of said lid at portions thereof corresponding to said circuitous channel. 

7. The ink cartridge of claim 1, further comprising a plurality of ink chambers for 

different inks formed within said housing, and a plurality of said circuitous channels 

and said through holes correspond to the respective one of said ink chambers. 

8. The ink cartridge of claim 7, wherein the ink cartridge comprises three ink 

chambers, three circuitous channels and one air vent section connecting to all the 

three circuitous channels. 

9. The ink cartridge of claim 7, wherein the ink cartridge comprises five ink 

chambers, five circuitous channels and two air vent sections connecting to at least two 

of said five circuitous channels. 

10. The ink cartridge of claim 1, further comprising a porous member fitted within 

an ink chamber defined by said housing and said lid, said porous member being 

impregnated with ink. 

11. The ink cartridge of claim 1, wherein said lid comprises a recess formed in the 

outer surface thereof, and said air vent section being formed within said recess. 

12. The ink cartridge of claim 11, wherein an opening of said air vent section is 

formed in a side wall of said recess. 

13. The ink cartridge of claim 1, wherein said ink supply port comprises at least 

one angled surface. 

14. The ink cartridge of claim 13, wherein said angled surface is arcuated. 

15. The ink cartridge of claim 13, wherein an inner surface of said ink supply port 

is entirely angled. 
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16. The ink cartridge of claim 1, further comprising: 

an ink chamber defined by said housing and said lid; 

an ink supply pipe at least partly defining said ink supply port, said ink supply 

pipe projecting inward said housing from a bottom wall of said housing, said ink 

supply pipe communicating with said ink chamber at an inner end thereof, said ink 

supply pipe comprising a recessed part formed at a top thereof and a projecting edge 

surrounding said recessed part, said ink supply pipe further comprising at least one 

protrusion member formed on said recessed part isolated from said projecting edge 

and a filter disposed on said projecting edge and said protrusion member; and 

a porous member impregnated with ink and fitted in said ink chamber and 

engaging with said ink supply port through said ink supply pipe. 

17. The ink cartridge of claim 16, wherein the height of said protrusion member is 

higher than that of said projecting edge when said filter is secured onto said projecting 

edge. 

18. The ink cartridge of claim 16, wherein said protrusion member comprises two 

or more elongated protrusions. 

19. The ink cartridge of claim 18, wherein said elongated protrusions extend 

toward said ink supply port which opens in said recessed part. 

20. The ink cartridge of claim 1, further comprising three ink chambers separated 

from one another. 

21. The ink cartridge of claim 1, further comprising five ink chambers separated 

from one another. 
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INK CARTRIDGE FOR INK-JET PRINTING APPARATUS . 
ABSTRAct OE THE OCSCU)SURE 

When an ink cartridge is installed in a normal direction, the projection of a 
holder is first fitted into a recessed part of a cartridge in a process of push down, succeeding 
push down is enabled and an ink supply port is fitted to an ink supply needle, however, if an ink cartridge is installed in an improper state, the bottom hits on the projection formed so 
that it is wide and push down is interrupted. Hereby, the ink supply needle can be 
prevented from being damaged due to the installation in an improper direction of the ink 
cartridge. 

FIGURE ?(a) 
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