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(54) Ink jet ink cartridges in the form of segments which may be combined into a compact
generalised right cylindrical shape

(57) An ink-jet printer comprising: a plurality of ink
cartridges (11) formed as pillar-shaped ink tanks inte-
grated with one another by a retention mechanism; and
a recording head (16) ejecting color inks supplied from
the ink cartridges (11). Since each of the ink tanks cor-
responding to each of colors can be individually
replaced with a new ink tank, only the depleted ink tank
can be replaced to improve the economical efficiency.
Further, the incorporation of the plurality of the ink tanks
enables the whole ink cartridge (11) more compact.
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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to an ink-jet
printer, more in detail to an ink cartridge and a retention
structure in the ink-jet printer.

(b) Description of the Related Art

[0002] Non-impact recording methods attracting a
great deal of attention are excellent in that a noise gen-
erated during the recording is negligibly small. Among
the non-impact recording methods, an ink-jet recording
method has advantages that a rapid recording can be
performed directly on a recording medium by employing
a simple mechanism and the recording is convenient
because ordinary paper may be employed as the
recording medium.
[0003] Various procedures for conducting the ink-jet
recording method have been proposed. One of the pro-
posed recording procedures is conducted by adhering
ink droplets ejected from a recording head on recording
paper for recording letters and drawings. The recording
procedure can advantageously perform the recording
on the ordinary paper without a special fixing treatment
in addition to the rapid recording. Accordingly, various
ink-jet printers employing the ink-jet recording proce-
dure are proposed and commercialized.
[0004] A color printer among the above ink jet print-
ers includes an ink cartridge accommodating, for exam-
ple, four color inks such as cyan, magenta, yellow and
black, and the printing is conducted by ejecting the inks
supplied from the ink cartridge through nozzles. The
ink-jet printer, however, has a drawback in that the
respective color inks are not simultaneously consumed
and the cartridges are replaced with new cartridges
when one of the inks most frequently consumed is
depleted.
[0005] In order to improve the replacement effi-
ciency, an ink-jet printer is proposed (a first conventional
example) in which a plurality of colors are individually
accommodated in the respective ink cartridges and only
the depleted ink cartridge is replaced. In this ink-jet
printer, the respective box-like ink tanks are arranged in
a transverse direction to form a unified multiple-color
cartridge, and thus supply lengths to the recording head
from a central ink tank and from an outermost ink tank
are different from each other.
[0006] A color ink-jet printing apparatus including a
plurality of recording heads each corresponding to each
of the respective ink cartridges is described in JP-A-
8(1996)-90788 (a second conventional example). In this
publication, the supply lengths to the recording head
from a central ink tank and from an outermost ink tank
are substantially the same.

[0007] The box-Like ink cartridges arranged in the
transverse direction to form the unified multiple-color
cartridge, as in the first and the second conventional
examples, have lesser external dimensions, which
make the printer large-scaled. Further, in the first con-
ventional example, a high accuracy of dimensions is
required due to the different supply lengths from the ink
tanks to the recording head when the respective ink
supply paths are formed.

[0008] In the structure wherein the four recording
heads arranged in the transverse direction move recip-
rocally in the direction perpendicular to the movement of
recording paper, as in the second conventional exam-
ple, one of the recording heads positioned at one outer-
most end must move a marginal space so that another
of the recording head positioned at the other outermost
end prints at the corresponding edge of the sheet. This
necessitates a marginal space for one of the two outer-
most recording heads. Since the distance between the
two outermost recording heads increases in the printer
with the increase of the number of colors (four colors,
six colors and eight colors), the space for the movement
of the recording heads is further increased to make the
apparatus larger-scaled.
[0009] In addition, because of the long distance
between the two outermost recording heads in the sec-
ond conventional example, there arise variations of
positions where the recording heads eject the inks,
although a high printing accuracy is required in the rela-
tive location for the succeeding dots.

SUMMARY OF THE INVENTION

[0010] In view of the foregoing, an object of the
present invention is to provide an ink-jet printer wherein
only a depleted ink cartridge is replaceable, the external
dimensions of a unified multi-color ink cartridge being
reduced and wherein ink-supply paths to a recording
head of every ink cartridge are unified.
[0011] Another object of the present invention is to
provide the ink-jet printer which can suppress the varia-
tions ejecting positions for every recording head by
reducing a distance between outermost recording
heads as much as possible without requesting a high
accuracy of printing in addition to achieving the above
purpose.
[0012] The present invention provides an ink-jet
printer including a plurality of ink cartridges, a retention
mechanism for retaining the ink cartridges and a record-
ing head, mounted on a head carriage, for ejecting color
inks supplied from the respective ink cartridges, the ink
cartridges being retained by the retention mechanism to
form a pillar shape as a whole.
[0013] In accordance with the ink-jet printer of the
present invention, the plurality of the ink cartridges can
be entirely retained in the nearly circular pillar or the
nearly polygonal pillar shape while only a specified ink
cartridge or only a depleted ink cartridge can be
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replaced by means of a procedure using a specified
retention mechanism. Thereby, the external dimensions
of the incorporated ink cartridges can be reduced. Fur-
ther, the ink-jet printer can be manufactured with a high
dimensional accuracy because lengths of ink supply
paths to the recording head and positions thereof can
be unified in each of the ink cartridges by providing the
recording head around the center of the incorporated
ink cartridges retained in the nearly circular pillar or the
nearly polygonal pillar shape.

[0014] The above and other objects, features and
advantages of the present invention will be more appar-
ent from the following description.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

Fig. 1 is a perspective view seen from beneath
showing a printing unit including ink cartridges of an
ink-jet printer of a first embodiment of the present
invention.
Fig. 2 is an elevational side view partly in section of
the recording unit of Fig. 1.
Fig. 3 is a perspective view showing the single ink
cartridge in the recording unit of Figs. 1 and 2.
Fig. 4 is a perspective view showing incorporated
six ink cartridges.
Fig. 5 is an elevational front view showing a record-
ing head.
Fig. 6 is a perspective view showing an end cap.
Fig. 7 is a schematic elevational view showing a
modified example of the ink cartridges of the first
embodiment.
Fig. 8 is a schematic elevational view showing
another modified example thereof.
Fig. 9 is a perspective view showing the single ink
cartridge of the second embodiment.
Fig. 10 is a front elevational view showing the
retained ink cartridges of the second embodiment.

PREFERRED EMBODIMENTS OF THE INVENTION

[0016] Now, the present invention is more specifi-
cally described with reference to accompanying draw-
ings.

First Embodiment

[0017] An ink-jet printer shown in Fig. 1 includes a
guide shaft 21 horizontally supported along a printing
apparatus (not shown) and a head carriage 20 making
a reciprocating motion along the guide shaft 21 by
means of the power of a motor (not shown). The head
carriage 20 has a pair of arms coupled in letter "L" and
the guide shaft 21 slidably penetrates a portion where
the two arms of the head carriage 20 are coupled.
[0018] Power supply cables 19 are disposed along

the "L" shaped head carriage 20, and a recording head
16 is mounted on one end of the head cartridge 20. An
end cap (a second retention member) 17 is rotatably or
pivotally supported at the other end of the head carriage
20. The recording head 16 includes a first retention
member 22 engaged with front guides 13. Between the
retention member 22 and the end cap 17 are disposed
six color ink cartridges 11 which are supported and inte-
grated to form a circular pillar as a whole.

[0019] Referring to Fig. 2, the first retention mem-
ber 22 disposed on the recording head 16 has nozzles
15 penetrating therethrough. The end cap 17 pivotally
rotates around a support axis 18 for detachable
engagement with the ink cartridges 11.
[0020] A single element of the ink cartridges 11 is
shown in Fig. 3. Since the present embodiment is
directed to the six-color ink-jet printer, the main part of
the ink cartridge 11 exhibits a sector in cross-section
having a central angle of θ = 60° , which is obtained by
equally dividing the pillar-like ink cartridge 11 around a
central axis "A" (Fig. 4) by six. The divided angle θ of the
ink cartridge 11 increases or decreases depending on
the number of color inks employed.
[0021] The body of the ink cartridge 11 has the front
guide 13 formed as a forward projection projecting from
the central portion of the pillar cartridge and a rear
guide 14 formed as a backward projection. The front
guide 13 and the rear guide 14 determine the position
when the ink cartridge 11 is mounted on the head car-
riage 20. An ink supply port 12 is formed for each of
colors on the front end surface of the front guide 13. The
ink supply port is positioned corresponding to the noz-
zle 15 of the recording head 16 when it is mounted on a
printing unit.
[0022] The six ink cartridges 11 having the divided
angle of 60° per one color shown in Fig. 3 are tightly
incorporated around the central axis "A" to exhibit the
pillar shape as a whole as shown in Fig. 4.
[0023] The recording head 16 shown in Fig. 5
includes the disc-like first retention member 22 and a
plurality of the nozzles 15 circumferentially disposed for
ejecting the inks supplied from the ink supply openings
12. The retention member 22 includes six sector mem-
bers 22a each engaged with the respective front guide
sectors 13 of the six ink cartridges 11 incorporated to
make the pillar shape.
[0024] The disc-like end cap 17 shown in Fig. 6
includes six sectorial retention parts 23 each located in
six parts around the central axis (Fig. 4). Each of the
retention parts 23 corresponds to each of the rear
guides 14 having the sector, and is engaged with each
of the rear guides 14 of the respective ink cartridges 11
of which the incorporated front guides 13 are engaged
with the first retention member 22 when the end cap 17
is rotated around the support axis 18.
[0025] Then, the operation of the ink-jet printer of
the present embodiment will be described. When print-
ing data are supplied from a computer, or a higher rank
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apparatus, to the ink-jet printer, the ink cartridge 11
mounted on the printing unit (Fig. 1) ejects the ink from
the nozzles 15 of the recording head 16 toward record-
ing paper to conduct the printing in accordance with the
printing data while the head carriage 20 reciprocally
moves in a direction along the guide shaft 21.

[0026] If one of the six ink cartridges 11 is depleted,
the ink cartridge is replaced with a new ink cartridge. In
order to conduct the replacement, the end cap 17 is
rotated clock-wise in Fig. 2 to release the rear guides 14
of each of the ink cartridges 11 from the corresponding
retention parts 23 of the end cap 17. In this situation,
only the depleted ink cartridge 11 is pulled out from the
retention part 22a of the first retention member 22.
[0027] Then, the front guide of a fresh ink cartridge
is pressed into the empty retention part 22a to deter-
mine and fix its position. The end cap 17 is rotated
counterclockwise in Fig. 2 while the incorporated six ink
cartridges 11 are secured to engage the retention parts
23 of the end cap 17 with the rear guides 14 of the cor-
responding ink cartridges 14. Upon the completion of
the engagement, the printing can be similarly performed
by employing the ink cartridge 11 having the newly
mounted fresh ink cartridge.
[0028] As described, in the present embodiment,
only the depleted ink cartridge 11 can be individually
replaced with the fresh one because the ink cartridge is
divided depending on the number of the colors.
Thereby, a problem can be resolved that all the car-
tridges are replaced even when only one color ink is
depleted, thereby to improve the economical efficiency.
Since a plurality of the ink cartridges having the same or
similar dimension are commonly employed for each of
the colors, the management of the dimension of only
one cartridge enables the management of all colors.
Since all the six ink cartridges 11 may be incorporated
and retained as the pillar-like shape, the external size of
the multiple color unified cartridge formed by the
respective ink cartridges 11 can be kept smaller. Since
the recording head 16 is disposed around the center of
the ink cartridge 11, the lengths of the ink supply paths
and the positions thereof can be unified in each of the
ink cartridges 11 and the ink cartridge 11 can be manu-
factured with a high dimensional accuracy.
[0029] The ink cartridge may be modified to have a
variety of shapes. An ink cartridge 11a shown in Fig. 7
is formed as an ink tank including a square section hav-
ing two joining surfaces at right angles to each other.
The four ink tanks are joined among one another to
make a four-sided pillar having a circular pillar formed
by four front guides 13a on the center thereof.
[0030] An ink cartridge 11b shown in Fig. 8 is
formed as an ink tank including an equilateral triangular
section having two joining surfaces at an angle of 60° to
each other. The six ink tanks are joined among one
another to make a six-sided pillar having a circular pillar
formed by six front guides 13b on the center thereof.
[0031] These four and six-sided pillars or even a pil-

lar having more sides, for example, an eight-sided pillar
can produce similar effects to those obtained by the ink
cartridge 11 having the circular pillar shape. The four,
six and eight pillars can be employed corresponding to
four colors, six colors and eight colors, respectively.

[0032] In the present embodiment, the external size
remains unchanged with the increase of the number of
colors, that is, four colors, six colors to eight colors
because only the number of equal-angled division of the
circular pillar or the polygonal pillar is changed. Accord-
ingly, no marginal change is generated during the move-
ment of the recording head to produce no
disadvantages such that the apparatus becomes large-
scaled with the increase of the number of colors.
[0033] Since, in a conventional nozzle head, an
interconnect (a circuit pattern corresponding to a
recording head) formed of an expensive material such
as a polyimide film is integrally formed with the record-
ing head and the circuit pattern is scrapped together
with the recording head, no decrease of a running cost
can be realized in this part. On the other hand, in the
present embodiment, the nozzles 15 formed on the
head carriage 20 side enable the replacement of only
the ink tanks themselves not to scrap the circuit pattern
further employable to decrease the running cost.
[0034] Further in the present embodiment, since
the plurality of the ink cartridges 11 are retained to be
the circular pillar shape or the polygonal pillar shape,
the ink cartridges 11 can be made more compact by
suitably reducing the size of the nozzles or the openings
12 concentrated on the central part. An amount of ink
chargeable in the ink tank can be adjusted by elongat-
ing the shape of the ink tank in a direction of its axis.
During the adjustment, the change of the ink tank shape
can be dealt with by horizontally moving the support
axis 18 in connection with the head carriage 20.
[0035] Further, the whole ink cartridge retained to
be the circular pillar shape or the polygonal pillar shape
can enlarge the size of the respective ink cartridges 11
by means of the minimum enlargement of the shape.
The miniaturization of the head carriage 20 can be eas-
ily realized because only the small changes of the sizes
of the first retention member 22 and the end cap 17 are
sufficient to cope with the change.

Second Embodiment

[0036] An ink cartridge 11c of the present embodi-
ment shown in Fig. 9 is substantially the same with the
ink cartridge 11 of the first embodiment except that the
shapes of the front parts of the front guides are different
from each other. The ink cartridge 11c includes a plural-
ity of nozzles 35 electrically driven for ejecting inks at
the front part of the front guide 13a, and a circuit 24a for
supplying signals from a control part not shown to the
nozzles 35.
[0037] The six ink cartridges 11c shown in Fig. 9
are integrated to form a circular pillar shape as shown in

5 6

5

10

15

20

25

30

35

40

45

50

55



EP 1 022 143 A1

5

Fig. 10. Another circuit 24b at a printer side connected
to the circuit 24a is positioned in a space formed at a
central part surrounded by the six ink cartridges 11c.

[0038] In the present embodiment, the nozzles 35
having the different shape from that of the nozzles 15 of
the first embodiment are mounted on the front parts of
the front guides 13a of the respective ink cartridges 11c.
Accordingly, the inks can be individually ejected from
the recording heads of the ink cartridges 11c by forming
the recording heads with the ink ejection nozzles 35 of
the respective ink cartridges 11c and individually sup-
plying power to the respective nozzles 35.
[0039] In the first embodiment, the nozzles 15 cor-
responding to all the ink cartridges 11 are collectively
disposed at the recording head side. On the other hand,
the present embodiment has an advantage that the
printing control and the printing accuracy can be easily
obtained because the recording heads are disposed on
the respective ink cartridges 11c even though the
assembling accuracy of the ink cartridges 11c for every
color must be considered.
[0040] Further, in accordance with the present
embodiment, since the nozzles 35 are incorporated with
the ink cartridge 11c and a separate nozzle is unneces-
sary, the corresponding first retention member having a
ring shape which simply retains the front guides 13a is
sufficient, and the cost down thereof can be attained.
[0041] Since the above embodiments are described
only for examples, the present invention is not limited to
the above embodiments and various modifications or
alternations can be easily made therefrom by those
skilled in the art without departing from the scope of the
present invention.

Claims

1. An ink-jet printer comprising a plurality of ink car-
tridges (11), a retention mechanism for retaining
the ink cartridges (11) and a recording head (16),
mounted on a head carriage (20), for ejecting color
inks supplied from the respective ink cartridges (11)
characterized in that the ink cartridges (11) are
retained by the retention mechanism to form a pillar
shape as a whole.

2. The ink-jet printer as defined in claim 1, wherein
each of the ink cartridges (11) has a pillar shape
having a sectorial cross-section, the ink car-
tridges(11) being retained to form a circular pillar
shape as a whole.

3. The ink-jet printer as defined in claim 1, wherein
each of the ink cartridges (11) comprises a front
guide (13) and, a rear guide (14), and the retention
member comprises a first retention member (22) for
retaining the respective front guides (13) and a sec-
ond retention member (17) for retaining the respec-
tive rear guides (14), the second retention member

(17) being rotatably connected to the head carriage
(20).

4. The ink-jet printer as defined in claim 3, wherein the
front guide (13) comprises an ink inlet port (12) at
its end, and wherein the first retention member (22)
is formed in a shape of a disc, disposed around the
recording head (16) and includes a plurality of noz-
zles (15) circumferentially disposed for ejecting inks
supplied from the ink inlet ports (12).

5. The ink-jet printer as defined in claim 3, wherein
each of the front guides (13) comprises at least one
ink nozzle (35) electrically driven for ejecting a cor-
responding one of the color inks.
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