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1 DESCRI PTI ON I NK
CARTRI DGE EER:| NK JET PRI NTER AND METHOD OF MAKI NG A
PLURALI TY OFYORYEBARTR DGES 5 TREAHPEUP4053 ¢| d
The present invention relates to ink cartridges for ink jet

printers for preventing the ink cartridges 1

DESCRIPTION

BWK(Hﬂum&DGEFORINKJETPRBWHMKANDNﬂﬁIKH)
OF MAKING A PLURALITY OF INK CARTRIDGES

Technical Field
The present invention relates to ink cartridges
for ink jet printers for preventing the ink cartridges
from being recharged with inks, and methods of making
10 the ink cartridges.
Background Art
Recently, thermal ink jet type printers have
prevailed. The thermal ink jet type printer includes
a print head which, in turn, includes a plurality of
15 heating elements arranged in the form of an array on
a substrate. The plurality of heating elements of the
print head are selectively heated in accordance with
printing information to heat an ink supplied onto the
heating elements. Thus, a film boiling phenomenon
20 in which bubbles are produced instantaneously on the
interface between the ink and the heating elements
is used to jet ink drops out of fine ink jet ports
arranged in correspondence to the respective heating
elements to thereby print information on recording
25 paper. 1In order to compensate for the ink consumed in
printing, an ink is appropriately supplied from an ink
cartridge in which the ink is stored to the print head

as reguested.



from being recharged with inks, and nmethods of making 10 the ink

cartridges. Background Art

Recently, thermal ink jet type printers have prevail ed. The ther nal
ink jet typeydbddgsgr i ncl udes a print head which, in gcyeohddsd udes
a plurality of 15 heating el enents arranged in the formof an array on
a substrate. The plurality of heating el enents of the print head
are selectively heated in accordance with 2 printing information to
heat an i nk supplied onto the heati ng el enents. Thus, a film

boi I i ng phenonenon
Generally, there are two types of ink cartridges:

one is of the type separate from the print head and
the other is of the type integral with the print head.
FIG. 1A is a schematic side view of an ink cartridge

5 integral with the print head of an ink jet printer such
as is mentioned above. FIG. 1B is a bottom view (or a
head front view) of the cartridge of FIG. 1A. As shown
in FIGS. 1A and 1B, in this ink cartridge, the print
head is unseparably integral with an ink tank 2 through

10 an ink feeding section 3. The print head 1 is for
color printing. To this end, the ink tank 2 has three
ink chambers 4 (4a, 4b, 4c) in which three subtractive
primary colors; that is, magenta, cyan, and yellow inks
are filled.

15 The print head 1 has on its front substrate 5
three lines of nozzles 6 (6a, 6b, 6c) which respec-
tively jet ink drops of the three subtractive primary
colors. Such print head is generally made, using
a silicon LSI technique and a thin film technique.

20 More specifically, a plurality of heating elements
(not shown) are provided in the form of an array on
the silicon tip substrate 5. A partition which forms
ink paths is disposed on the substrate, and further,
an orifice plate is then layered to form the lines

25  of nozzles 6, which jet inks, at positions on the
orifice plate corresponding to the heating elements.

The nozzles are supplied with inks through the ink
4
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20 I n which bubbl es are produced i nstantaneously on the

I nterface between the ink and the heating el enents Is used to jet
ink drops out of fine ink jet ports arranged in correspondence to

t he respect Wae00/ 05389 ng el ements to thereby print inf@OEAIFISD40SH
recording 25 paper. |In order to conpensate for the ink consumed in
printing, an ink is appropriately supplied froman ink cartridge in
which the ink is stored to the print head 3 as request ed.

feeding section 3 from the respective ink chambers 4 of
the ink tank 2 corresponding to the lines of nozzles 6.

FIG. 2 is a decomposed perspective view of the ink

cartridge 2. An ink tank itself 2a has an ipside which

5 is partitioned into three ink chambers 4a, 4b, 4c of
substantially the same size arranged side by side with
at least two surfaces of the ink chambers sharing an
outer wall of the ink tank 2a itself,

The ink feeding section 3 positioned below the ink

10 chambers 4 has three ink feeding holes 7 provided in
correspondence to the respective ink chambers 4.
The ink within the ink chambers 4a, 4b, and 4c are fed
through the ink feeding holes 7 to the lines of nozzles
6 (FIG. 1B) in the print head 1 through ink paths (not
15 shown) .

Ink absorbents (not shown) are provided within the
ink chambers 4a, 4b and 4c so as to prevent the inks
from flowing uselessly to the outside due to gravity.
An inner lid 2b is fixed to the top of the ink chambers

20 4a, 4b and 4c, for example, by thermal fusing or
bonding. Three conductive holes 8 are formed in the
lid 2b at positions corresponding to the respective ink
chambers 4a, 4b and 4c such that inks are injected or
filled into the ink absorbents within the corresponding
25 ink chambers through the respective conductive holes 8.
After the inks are filled, a box-like space former

2c is thermally fused or bonded to the top of the lid
{

™



2 Generally, there are two types of ink cartridges:
one is of the type separate fromthe print head and the other is of
the type integral with the print head. FIG 1A is a schematic side

view of an iglg idge 5 integral with the print head ' %sjet
printer such 063685 as Is nentioned above. FIG 1B is a bottg%"nr@?g«g&g or a

head front view) of the cartridge of FIG 1A As shown
4

2b. The space former 2c has a small vent 1lla on its
top to form an air chamber 9 between the space former
2c and the lid 2b. The respective ink chambers 4a, 4b
and 4c communicate with the air through air paths

5 extending from the air vent 1la through the air chamber
9 to the respective holes 8. By this air ventilation,
the ink chambers 4a, 4b and 4c are released from their
sealed state such that the inks stored within the ink
chambers 4a, 4b and 4c smoothly flow out to the print

10 head 1.

When the inks are consumed and no sufficient
quantities of inks remain in the ink chambers of the
ink cartridge, the ink cartridge is removed along with
the print head from the printer since the cartridge is

15 integral with the print head, and a new ink cartridge
integral with a new print head is instead set in the
printer for use. .If the cartridge is not integral with
the print head, only the ink cartridge is removed and
replaced with a new one. Anyway, the cartridge has

20 a structure in which recharging the ink cartridge with
inks is not considered. |

Some users of the printer may try to recharge with
inks its ink cartridge whose ink recharging is not
ordinarily considered. To this end, the user drills

25 a hole in position in a surface of each chambers 4a, 4b
and 4c common to an outer surface of the cartridge 2a

to achieve fluid communication betwgen that ink chamber



in FIGS. 1A and 1B, in this ink cartridge, the print head is

unseparably integral with an ink tank 2 through 10 - an ink feeding
section 3. The print head 1 is for color printing. To this end,

t he i nk tankwQ06/e6382 hr ee i nk chanbers 4 (4a, 4b, 4c) PETARRAYEHROSShr ee
subtractive primary colors; that is, magenta, cyan, and yellow inks
are filled. 15 The print head 1 has on its front substrate 5
three lines of nozzles 6 (6a, 6b, 6c¢) whi cR? respec- tively jet ink
drops of the-three subtractive prinmary colors. Such print head is

enerally made, usin ) ]
g Y " and tge outside, recharges a different ink of the same

color as the ink stored in that chamber, from the

outside through the hole into the chamber, and seals

the hole with sealing paper, a f£film having an adhesive
5 thereon or an elastic material such as rubber.

The ink recharged into the chamber will mix with
the previous ink remaining in the ink absorbent. The
recharged ink may have been made in a manner different
from that in which the remaining ink was made and hence

10 may be different in quality from the latter ink.
If the recharged ink is of a low quality, the mixed ink
may have a low quality. Especially, in the full color
printing which reproduces colors of an original image
by superposing fine coiors, no satisfactory image would
15 be printed often.

In addition, when an deterioration in the ink
quality.influences not only the ink hue, but also its
composition, the nozzles could be sealed to thereby
cause the printer to malfunction. In addition, when

20 a low guality ink is used for recharging, it might seal
the nozzles themselves before the resulting ink has a
deteriorated quality due to mixture of the low guality
ink and the previous remaining ink. If the recharged
ink quality is ill-suited to the ink absorbent, the ink

25 can leak and/or insufficient supply of the ink would
occur. When the recharging hole is provided in the

cartridge, the strehgth of the cart;idge itself would
{



a silicon LSI technique—and-a thin filmtechnique. 20 Mor e
specifically, a plurality. of heatlng el enent s (not shown) are

provided in the form of B@%th%d the silicon tip substrate 5. A
partition i s disposed on the SL$§¥ 4058Nd
WS%IB‘%gB i fi J ﬁ”ﬁn en | ayered to formthe |$\§gﬂ 25§I _

further
of nozzles 6, mhlch Jet I nks, at p03|t|ons on the orifice plate

corresponding to the heating el enents. 6 The nozzles are supplied
wi th inks through the ink

decrease and the ink might leak due to insufficient
sealing of the hole.
Disclosure of Invention
It is an object of the present invention to
5 provide an ink cartridge into which no ink can be
substantially recharged.

The above object is achieved by an ink cartridge
which stores an ink fed to a print head which jets the
ink depending on printing data, comprisings:

10 a housing having an ink feeding section for
feeding to the print head the ink stored in the ink
cartridge;

at least one inner chamber included in the.housing,
fluid communicating with the air, and filled with an

15 ink; and

an outer chamber providea between the at least
one inner chamber and the housing, excluding the ink
feeding section.

According to the ink cartridge, even when a

20 recharging hole is formed in the inner chamber, the
hole cannot be sealed. Thus, when the ink recharged
into the inner chamber would leak to the outer chamber
or when the outer chambers are being filled with other
color inks, those different color inks would mix, such

25 that satisfactory printing cannot be performed, using
such cartridge.

In the ink cartridge, preferab}y, the outer

- _
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3 feeding section 3 fromthe respective ink chanbers 4 of

the inkK tank 2 correspondimg—to thet+ines of nozzles 6. FIG 2
is a deconposed perspect ipies &ﬁ nk cartridge 2. An ink tank
itsel f 2a hégoawgm%. de Bg;nﬁenace‘%oart itioned into thr eBCTARSIOHSIber S
4a, 4b, 4c of sub EH

W th at least t

sanme size arranged side by side
he ipk chanbers sharing an

chamber fluid communicates with the air and filled with
an ink whose color is different from that of the ink
stored in the inner chamber.

The outer chamber may be partitioned into a

5 plurality of subchambers, one of which ig an air
chamber which places the inner chamber and the air in
fluid communicating relationship. Preferably, the ink
cartridge is integral with the print head.

According to the present invention, the above

10 object is achieved by a second ink cartridge which
stores an ink to be fed to a print head which jets the
ink depending on printing data, comprising:

an ink storage chamber having an ink feeding
section for feeding the stored ink to the print head;

15 and

anti-sealing means, provided on at least a part of
an outer surface of the ink storage chamber excluding
the ink feeding section, for preventing a possible
hole provided in the outer surface of the ink storage

20 chamber from being sealed.

In the second ink cartridge of the present
invention, it is difficult to form an appropriate
recharging hole in.the wall of the ink tank, and it'is
also very difficult to seal the hole completely. Thus,

25 even when an ink is recharged, the ink would leak out
from the hole to thereby soil the inside of the printerx

undesirably. Thus, recharging of an ink into the ink
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outer wall of the ink tank-2a itself The ink feeding section
3 positioned below the ink 10 chanbers 4 has three ink feeding holes 7

provi ded in cor r e§isH S s eitRepladed respective ink chanbers 4.

The ink wit o oddeass nk chq iRl HIM4 l and 4c are fed PCTVIPOOONPES t he
ink feeding holes 7 to th | *ﬁu' zl es 6 (FIG 1B) in the
print head 1 through ink paths (not shown) . I nk
absorbents (not shown) are provided wthin8he i nk chanbers 4a, 4b
and 4c so as to prevent the inks fromflow ng uselessly to the

out side due to gravity.
cartridge by the user can be substantially prevented.

In the second ink cartridge, the anti-sealing
means is preferably provided on substantially the
entire outer surface of the ink storage chamber

5 excluding the ink feeding section. The anti-sealing
means comprises a plurality of spaced convexities whose
ﬁeight is not less than 0.1 mm, preferably 1 mm, and
the interval between any adjacent convexities is not
more than 10 mm, preferably 5 mm. Preferably, the

190 plurality of convexities each take the form of a ridge
or a dot-like protrusion.

The anti-sealing means may comprise an outer wall
provided through a space over an outer surface of the
ink storage chamber, excluding the ink feeding section.

15 the ink storage chamber may comprise therein
an inner chamber and an outer chamber surrounding
the inner chamber. The ink cartridge is preferably
integral with the print head.

Another object of the present invention is to

20 provide an ink cartridge making method which can
substantially prevent recharging of an ink even when
no special anti-sealing means, as mentioned above, is
provided.

The above object is achieved by a method of making

25 a plurality of ink cartridges for use in an ink jet
printer which has a print head which, in turn, has

a plurality of lines of nozzles which discharges
: {
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An inner lid 2b is fixed-to-the tap nf the i nk chanbers 20 4a, 4b and

4c, for exanple, by thernal fusing bondi ng. Three conducti ve
holes 8 are forimed in t ‘sgwﬂthB“PRﬁm@@lat positions corresponding to the
respective i W 00/06389 a and 4c such that inks RCTIPH/EEERI
or filled into th ts within the corresponding 25

I nk chanbers through the respectlve conductive hol es 8. After
the inks are filled, a box-like space fornef 2c is thermally fused

or bonded to the top of the lid
inks depending on data to thereby record the data,
comprising the steps of: |
making, using a single sort of mold or a plurality
of sorts of molds, a plurality of sorts of ink.

5 cartridges which each include at least a plurality of
ink feeding ports which fluid communicate through a
plurality of ink paths with the plurality of lines of
nozzles, and a plurality of ink chambers which fluid
communicate with the plurality of lines of nozzles

10 via the plﬁrality of ink feeding ports, wherein the
plurality of sorts of ink cartridges have the same
appearance, and different arrangements of the plurality
of ink chambers or different combinations of the
plurality of lines of nozzles and the ink chambers

15 which are placed in fluid communicating relationship
through the plurality of ink feeding ports;

selecting inks of respective colors such that
the respective colors of the selected inks fed to the
plurality of lines of nozzles are fixed; and

20 filling the respective ink chambers of each of the
plurality of

cartridges with the corresponding selected inks.
According to the cartridge making method, a
plurality of sorts of ink cartridges are made having

25 inner ink chambers of different compositions but having
the same appearance which anybody can not discriminate

one from the other. Thus, even when the user tries
1
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4 2b. The space~former 2c¢ has a small vent 1l1a on its top to
forman air chanmber 9 betygeR iHsprEPRGRLOr MEr 2c and the lid 2b

The respective ink chanber 1l and 4c communicate with the air
B m H}M&he air vent 1lla thro /58Y8/08d5

t hrough air t ex
\anglgsstsg the r s 8 By this air ventilTation,

chanber
the i nk chanbers 4a, 4b and 4c are released fromtheir

10

to recharge an ink into this ink cartridge, he or she
cannot recognize from the appearance of the cartridge
where in the cartridge what colors of inks are filled.
Thus,'the user cannot recharge required inks into the

5 cartridge. Thus, only by shipping ink cartridges of
different sorts as parts randomly without providing
any special anti-sealing means in the cartridges,
recharging of inks into the ink cartridge by the user
can be substantially prevented.

10 In this ink cartridge making method, each the ink
cartridge preferably is integral with the print head.
Preferably, the plurality of ink chambers of each of
the ink cartridges are arranged so as to cross all the
plurality of lines of nozzles of the print head, and

15 that the plurality of sorts of ink cartridges have
different combinations of plurality of lines of nozzles ¢
and ink chambers which are placed in fluid communicat-

- ing relationship through the respective ink feeding
ports.

20 In the cartridge making method, each of the ink
cartridge may have a fluid interface member integral
therewith having a plurality of ink paths which place
the plurality of lines of nozzles and the corresponding
plurality of ink feeding ports in fluid communicating

25 relationship. According to this method, the print
heads can be made so as to have the same structure,

such that they can be made easily to thereby reduce
f
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seal ed state such that—FEE-TEF§~§TEW?RFVWThin the ink chanbers 4a,
4b and 4c snoothly flomrﬁmﬁmﬁﬂﬂ%ham@&mﬂai 10 head 1. Wien

the inks are consunmed and guantities of_inks renain
in the i nk SYRAK®Y of hH ’”’ﬁﬂcartrl dge, the ink carRGTHJeOIES

renmoved along with ad fromthe printer since the

cartridge is 15 integral with the print;head, and a new ink cartridge
integral with a new print head is instead set in the printer for
use. |If the cartridge is not integral with the print head, only

the ink cartridg§d SdrRiENVALAMY cost.

Brief Description of Drawings

FIGS. 1A and 1B are, respectively, a partial

elevation of a conventional integrated print head-ink
5 cartridge unit and a bottom view of the print head,
showing its discharging nozzle side surface;

FIG. 2 is a decomposed perspective view of the
conventional ink cartridge of FIG. 1lA;

FIG. 3 is a decomposed perspective view of an

10 integrated print head-ink cartridge unit as a first
embodiment of the present inveption;

FIG. 4A is a plan cross-sectional view of an ink
tank of the first embodiment;

FIG. 4B is a plan cross-section view of an ink

15 tank of a modification of the first embodiment;

FIG. 5 is a decomposed perspective view of an
integrated print head-ink cartridge unit of a second
modification of the first embodiment;

FIG. 6 is a plan cross-sectional view of an ink

20 tank of the second modification;

FIG. 7 is a decomposed perspective view of an
integrated print head-ink cartridge unit of a second
enmbodiment of the present invention;

FIG. 8 is a plan cross-sectional view of an ink

25 tank of the second embodiment;
FIG. 9 is a decomposed perspective view of an

integrated print head-ink cartridge unit of a

i
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repl aced with a new one._Anyway, the cartridge has 20 a structure in
whi ch recharging the ink cartrldge wth I nks is not considered.
Some users of the print Eﬁﬁffk? en%wheﬁharge Wwith inks its ink
cartri dge whweeo/na3sy rech ﬂ ! ordi narily conspcigsregnsoss

this end, the user drill e In position in a surface of each
chanbers 4a, 4b nnnn to an outer surface of the cartridge
2a to achi eve f|UId connunlcatlon Bét ween that ink chanber

modification of the second embodiment;

FIG. 10 is a plan cross-sectional view of an ink
tank of a modification of the second embodiment;

FIG. 11 is a decomposed perspective view of an

5 integrated print head-ink cartridge unit of a third
embodiment of the present invention;

FIGS. 12A to 12G each illustrates a modification
of the form of a corrugation as the anti-sealing means
in the present invention;

10 - FIG. 13A is a plan cross-sectional view of an ink
tank with a further modification of the corrugation or
convexities as the anti-sealing means;

FIG. 13B illustrates a still further modification
of the convexities as the anti-sealing means;

15 FIG. 14 is a decomposed perspective view of an
integrated print head-ink cartridge unit of a fourth
embodiment of the present invention;

FIG. 15 is a decomposed perspective view of an
integrated print head-ink cartridge unit of a fifth

20 embodiment of the present invention;

FIG. 16A is a plan view of the ink cartridge unit
of the fifth embodiment viewed in the direction of
an arrow B;

FIG. 16B is a cross-sectional view taken along

25 a line C-C' of FIG. 16A;

FIGS. 17A to 17F each schematically illustrate

a different combination of ink feeding holes and ink
H
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5 _ and the outside, recharges a different ink of the sane
color as the ink stored in that chanber, fromthe out si de t hrough

the hol e into the chanbehis SiAHaSRA] Beplaced the hole with sealing paper, a
film havi ngWShoO4§3#2si ve or an elastic nateriaWC§G&ﬁE 3

WAH004g ¥ |
rubber. The |l & 'ﬂ%ﬂlintothe chamber will mx with
the previous ink remaini i

absoﬁ)ent . The.
chambers of the fifth embodiment;

FIGS. 18A and 18B each schematically illustrate
a modification of the fifth embodiment; |

FIGS. 197, 19B and 19C each scheméticallf'

5 illustrates a further modification of the fifth
embodiment:

FIG. 20A is a plan view of an ink cartridge
separate from a print'head as a still further
modification of the fifth embodiment; and

10 FIG. 20B is a cross-sectional view taken along
a line b-b' of FIG. 20A.
Best Mode of Carrying Out the Invention

Preferred embodiments of the present invention
will be described next with reference to the

15 accompanying drawings.

FIG. 3 is a decomposed perspective view of an
integrated print head-ink cartridge unit as a first
embodiment of the present invention. As shown in
FIG. 3, the cartridge unit 20 includes an ink tank 21

20 and an print head 23 integral unseparably with the ink
tank 21 disposed below the ink tank 21. The print head
23 has three lines of nozzles (not shown) which are
similar in arrangement to those of the print head 1 of
FIG. 1B.

25 The inside of the ink tank 21 is partitioned into
an inner chamber 24 and t&o adjacent outer chambers 25

and 26 formed so as -to surround the inner chamber 24.

{
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recharged i nk may have been made in a manner different fromthat in
whi ch the remai ning i nk was made and hence 10 may be different in
quality fromthe latter ink. If -the recharged ink is of a | ow
quality, thewg%%gsd'gnk may have a |ow quality. Especi ?&M‘rﬁ)&o&he
full color printing which reproduces col ors of an original 1 mage
by superposing fine colors, no satisfactory imge would 15 be printed
of t en. I n addition, when an degtgerioration in the ink

quality influences not only the ink hue, but also its conposition

the nozzles could be sealed to thereby

10

15

20

25

The inner and outer ink chambers. 24-26 correspond to
the respective three linens of nozzles of the print
head 23 (FIG. 1B). Ink absorbents (not shown) are
disposed within the respective chambers so as to hold
inks therein in a state where appropriate negative
pressures are applied to the inks present in the
discharge nozzles in such an extent that the inks are
prevented from flowing out uselessly to the outside due
to gravity.

Ink feeding holes 27 are respectively formed in
the bottoms of the ink chambers 24-26 to feed the inks
through the ink feeding section 22 to the print head 23.
The inks held in the ink absorbents within the ink
chambers 24-26 are fed from the ink feeding holes 27
through the respective ink paths (not shown) to the
corresponding lines of nozzles of the print head 23.

An inner lid 28 of FIG., 3 is thermally fused or
bonded to the top of the ink chambers 24-26. The inner

1id 28 is provided with conductive holes 29 at

appropriate positions thereof corresponding to the ink

chambers 24-26 such that three color (magenta, cyan and
yellow) inks are injected through the conductive holes
29 to the respective ink chambers 24-26 to be filled
into the ink absorbents within the ink chambers.

Thereafter, a box-like outer 1id 31 is thermally
fused or bonded to the top of the inner 1lid 28.

The outer 1lid 31 has a small air vent 33 on its upper



cause fhe printer to mal function. In addition, when 20 a lowquality
ink is used for recharging, it mght seal the nozzl es thensel ves
before the resulting ink has a deteriorated quality due to m xture
of the | ow URAFL/A6§89 i nk and the previous renmai ni ng i NKPCT/§PII0€053
rechar ged ink quality is ill-suited to the ink absorbent, the ink
25 can | eak and/or insufficient supply of the ink-would occur.
Wien the recharging hole is provided in thé&3 cartridge, the strength
of the cartridge itself would
surface to form an inner air chamber 32 under the upper
surface. The air chamber 32 and the air conductive
hole 33 are provided such that the inks filled in the
ink chambers 24-26 are always fed smoothly to the print
S head 23, which is an important composition for the ink
cartridge.
As described above, the ink cartridge unit 20 is
composed of the ink tank 21, inner and outer lids 28
and 31, and print head 28 formed integrally. Thus, the
10 ink cartridge unit 20 has the three outer chambers
(outer chambers 25, 26 and air chamber 32) formed
between the outer wall (housing) of the cartridge unit
20 and five outer surfaces of the inner chamber 24 in
the form of a cuboid except for its surface on the ink
15 feeding section 22 side.
Now, assume that the cartridge unit 20 is
recharged with an ink from outside. Since this unit
has a lower portion which includes the print head 23
and the ink feeding section 22, a recharging hole
20 cannot be formed from below. How%yer, such ink
recharging holes can be easily formed in the side
walls of the outer chambers 25 and 26. The cambers 25
and 26 can then be recharged with inks through the ink
recharging holes, and the holes can be easily sealed
25 with an adhesive tape or the like.

However, an ink recharging through hole of the

inner chamber 24 must be formed through the outer

H



6 decrease and the ink mght |eak due to insufficient sealing of the

hol e Di scl osure of Invention ) _

It is an object of the present invention to provide an ink cartridge into
whi ch no i nkwoawoésss subst anti al |l y rechar ged. 5 The apeNsrooig@st 1S
achi eved by an ink cartridge which stores an ink fed to a print head
which jets the ink depending on printing data, conprising: : a
housi ng having an ink feeding section for fléeding to the print head the

ink stored in the ink cartridge; at | east one inner chanber

included in the housing, fluid communicating 10 wth the air, and filled
with an i nk: anghamber 25 or 26 in the wall of the inner chamber 24.

According to this method, the inner chamber 24 can be
recharged with an ink. Although the hole formed in
an outer side wall of the ink tank 21 can be sealed

5 with an adhesive tape or the like, the hole formed in
the side wall of the inner chamber 24 cannot be sealed.
In other words, the ink recharged into the inner
chamber 24 would leak through the hole formed in the
wall of the inner chamber 24 to the adjacent outer

10 chamber 25 or 26 to mix with an ink having a different
color stored within the oﬁter chamber to thereby change
the color or quality of the ink which has remained in
the outer chamber. Unless the inner chamber 24 can be
recharged from the outside, no color printing can be

15 performed even if the outer chamber 25 or 26 can be
recharged with a proper ink. Thus, the user cannot
recharge the ink into, and then reuse, the ink
cartridge unit 20,

Since the air chamber 32 is provided above the

20 unit 20, it is difficult to identify the position of
the inner chamber 24 from outside. Even if the user
can form holes forcibly at the proper positions in the
unit, one of the holes, for example, formed in the
inner lid 28 which forms a partition between the inner

25 chamber 24 and the air chamber 32 cannot be sealed
similarly. Thus, an ink would easily leak out when

the unit is carried.. If the inner lid 28 is made of

{



at | east one outer chamber surrounding said at |east one inner chanber.
According to the ink cartridge, even when a recharging hole is fornmed in
the inner chanmber. the hole cannot be seal ed. Thus, when the ink recharged
into the i N0 8%er would | eak to the outer chanber or whESTIREVBAE3,
15 chanbers are being filled with other color inks, those different color

I nks woul d m X, such that satisfactoTy printing cannot be perforned,
usi ng such cartridge. In the ink cartridge, preferably, the
outer chanber fluid communicates with the air and filled with an ink

those <0108 01> ISLFRALEP Ve Tod GO, i, o WELEGARL 18, 00
gg} gtct hiegdéchi 2an d:u})l; %eé?&oéﬂi&'%&fe e PRESESY 4 EHE .iﬁ{heé en ROy
24 to thereby prevent ink recharging with increased
reliability. |
5 FIG. 4A is a plan cross-sectional view of the ink
chambers of the unit 20. In FIG. 4A, the broken-line
hatched areas denote the inner and outer ink chambers
24, 25 and 26 in which the inks and their absorbents
are disposed. In the particular embodiment, only one
10 inner chamber is provided.
In a modification of the first embodiment shown in
FIG. 4B, two inner chambers 24' and 25' and a single
outer chamber 26' which surrounds the inner chambers
may be provided. 1In this case, the two inner chambers
15 24' and 25' cannot be recharged with two kinds of inks,
and reuse of the unit recharged with inks can be
prevented with increased reliability.
FPIG. 5 shows a decomposed perspective view of
an integrated print head-ink cartridge unit as another
20 modification of the first embodiment. FIG. 6 is a
plan cross-sectional view of an ink tank of the unit.
As shown in FIG. 5, the unit includes an ink tank 35
and a print head 37 integral with the print head 37 and
formed through an ink feeding section 36 below the ink
25 tank 35. The composition of the print head 37 is
similar to that of the print head 23 of FIG. 3.

The inside of the ink tank 35 is partitioned into



second ink cartridge which stores an ink to be fed to a print head which

jets the

I nk depending on printing data, conprising:

i nk storage chanber having an i nk feeding section for feeding the 25
stored i nk WO 0WA8Hri nt head; and PCT/JP99/04053

anti-sealing means, provided on a substantially entire

7- 10

outer surface of

section, for

surface of the ink storage chanber from

10

15

20

25

three inner chambers 41, 42, 43 and an outer adjacent
chamber 44 which surrounds those inner chambers.
The inner chambers 41-43 correspond to the three lines
of nozzles (not shown) of the print head 37 with ink
absorbents which hold the inks being disposed within
the ink chambers 41-43 as in the first embodiment. The
outer chamber 44 is formed merely as an empty space.
Each of the ink chambers 41-43 has an ink feeding

hole 38 in its bottom so as to feed an ink to the print
head 37 through the ink feeding section 36. The ink
held within the ink absorbent is fed through the ink
path (not shown) to the corresponding line of nozzles
of the print head 37. An inner 1lid 39 of FIG. 5 is
thermally fused or bonded to the top of the ink-
chambers 41-43 and the spacé chamber 44. Conductive
holes 45 are formed at appropriate positions in the
inner 1id 39 corresponding to the ink chambers 41-43
such that three kinds of magenta, cyan and yellow inks
are injected through the conductive holes 45 into the
corresponding ink chambers 41-43 to be sufficiently
absorbed and filled within the inks absorbents
within the ink chambers and then the ink charging is
terminated.

| Thereafter, an outer 1lid 31 is thermally fused or
bonded to the top of the inner 1id 39 for the reason
mentioned above.

Also, in this case, the unit 30 is composed
f

an

the ink storage chanber excluding the ink feeding
preventing a possi bl e ¥bl e provided in the outer



bei ng seal ed. 5 In the second ink cartridge of the present

invention, it is difficult to form an appropriate recharging hole in
the wall of the jnk tank, and it is also very difficult to seal the
hol e conpl Pé’f’@.ﬁgsg'hus, even when an ink is recharged, the PCT}JP?%%”%UI d

| eak out fromthe hole to thereby soil the inside of the printer
undesirably. Thus, recharging of an inkifgo the ink cartridge by the user
can be 10 substantially prevented. In the second ink
cartridge, the anti-sealing nmeans nay conprise a plurality of spaced

convexi1es MaRRIEIG e W SESR WAl O, Wi T Yinner 14 ™
m mpref erabl y3¢ 4HB JU&dLrEdd Y31 ! Nerildlr alid Yarftfe QUG Iidss qaed take the
three inner chambers 42-43, and the outer chambers 44
and 32 (the latter is the air chamber) surrounding the
5 inner chambers 41-43 between the inner chambers and the
outer wall of the unit 30, exdluding the ink feeding
section 36.
With this unit 30, even if three holes are formed
through the side walls of the inner ink chambers 41-43

10 and the outer wall of the outer chamber 44 to rechérge
the three inner ink chambers 41-43 with inks, those
holes formed in the walls of the three inner chambers
41-43 cannot be sealed as in the ahove embodiment.
Thus, in the present embodiment, the inks recharged

15 into the inner chambers 41-43 would not leak out
and mix with the inks in the other respective inner
chambers, but cannot be prevented from leaking out
into the outer chamber 44. This securely prevents
recharging the unit 30 with inks from outside.

20 FIG. 7 is a decomposed perspective view of an
integrated p{int head-ink cartridge unit 50 as a second
embodiment of the present invention, FIG. 8 is a plan

. cross-sectional view of an ink tank 51 of the unit 50.
The cartridge unit 50 has a print head 52 integral

25 with, and below, an ink tank 51 through an ink feeding

section (not shown). The inside of the ink tank 51 is

partitioned into three ink chambers 53, above which as
;



15 of a ridge or a dot-like protrusion. The anti-sealing
means nmay conprise an outer wall provided through a space over an
outer surface of the ink storage chanber, excluding the ink f eedi ng
section. WO 00/06389 The ink storage chanber may conprise tRGCH/BI/OI3| nner -
chanber and an 20 outer chanber surrounding the inner chanber. The ink
cartridge is preferably I nt egral mﬁ£3 the print head.

shown in FIG. 7, an inner lid 55 with air conductive
holes 54 provided at positions corresponding to the
respective ink chambers 53, is thermally fused or
bonded to the ink chambers 53. 1In addition, as shown
5 in FIG. 7, a box-like outer lid 58 with an air
conductive hole 56 and an air chamber 57 to be formed
is thermally fused or bonded to the top of the inner
lid.
Ink feeding holes (not shown) are provided in the’
10 respective bottoms of the ink chambers 53 to feed inks
therethrough to the print head 52 as in the first
embodiment. Ink absorbents (not shown) which produce
appropriate negative pressures to hold inks for the
discharging nozzles are disposed within the respective
15 ink chambers 53.
As shown in FIGS. 7 and 8, in the cartridge unit
50 of the second embodiment, at least four of the outer
walls of the ink tank 51 are all covered with a
corrugation of extending parallel ridges 59 arranged at
20 intervals P of not more than 10 mm with a height D of
not less than 0.1 mm. When a hole is formed in the
outer wall of the ink tank, the corrugation acts as
an anti-sealing means which prevents the formed hole
from being sealed.
25 Assume now that the unit 50 is recharged with an
ink from outside. Since the print head 52 -is provided

in the lower potion of the unit 50, an ink recharging

H



Brief Description of Draw ngs FIGS. 1A and 1B are,
respectively, a parti al el evati on of a conventional i-ntegrated
print head-yékoos3dd cartridge unit and a bottom view of the.ntdont lead,
showi ng its discharging nozzle side surface; FI s a
deconposed perspective view of the _ conventional ink cartridge of
FIG 1A FIG 3 is a deconpoggd perspective view of an

hole cannot be formed in the lower potion from below,
but sucﬁ a hole can be provided in the side wall of the
unit. Even if the hole formed in the wall of the unit
is tried to be sealed, for example, with an adhesive
5 tape after ink recharging, the corrugation ridges 59
would be an obstacle to adhesion of the adhesive tape
to the whole periphery of the hole and hence the formed
hole cannot be completely sealed.
Thus, when an ink is recharged into the unit up to
- 10 a level above the position of the hole, the ink would
leak out from the hole. Even if the level of the
recharged ink is below the position of the hole, the
ink can leak out undesirably when the unit is moved for
scanning purposes or conveying purposes. Even if the
15 user recharges the cartridge unit with an ink, the
cartridge unit cannot be used normally. As a result,
recharging the cartridge with the ink is prevented.
FIG. 9 is a decomposed perspective view of
an integrated print head-ink cartridge unit 60 as a
20 modification of the second embodiment of the present
invention. FIG. 10 is a plan cross-sectional view of
an ink tank of the unit 60. The cartridge unit 60 has
a print head 62 integral with an ink tank 61. The
inside of the ink tank 61 is partitioned into three
25 ink chambers 63, above which as shown in FIG. 9, an
inner lid 65 with air conductive holes 64 provided at

positions corresponding to the respective ink chambers

H
H



10 integrated print head-ink cartridge unit as a first

enbodi nent of the present invention; FIG 4A is a plan
cross-sectional view of an ink tank of the first enbodi nent;

FIG 4B isY“PMWU%B%ross-section view of an ink 15 t ank RGIT/IR99/04053

nodi fication of the first enbodi nent; FIG 5 is a deconposed
perspective view of an : integrated%?rint head-i nk cartridge unit of
a second nodi fication of the first®enbodi nent; FIG 6
is a plan cross-sectional view of an ink 20 tank of the second

nDd'f'Cat'Oni 63, is thermally fused or bonded to the ink chambers 53.

In addition, as shown in FIG. 9, a box-like outer lid
68 with an air conductive hole 66 and an air chamber 67
to be formed is thermally fused or bonded to the top

5 of the inner lid. 1Ink feeding holes (not shown) are
provided in the respective bottoms of the ink chambers
63 to feed inks therethrough to the print head 62.
Ink absorbents (not shown) are disposed within the
respective ink chambers 63. Such composition is

10 similar to that of the cartridge unit 50 of the second
embodiment.

In the case of the unit 60 of this embodiment, as
shown in FIGS. 9 and 10, at least four of the outer
walls are each covered with a corrugation of two kinds

15 of (higher and lower) ridges 6%9a and 69b arranged at
intervals P of not less than 10 mm with a height D
of not less than 0.1 mm. That is, the fact that the
interval between any two adjacent ridges 6%a and 69b
is small and their heights are different makes it

20 difficult to drill an appropriate hole in the outer
walls of the cartridge unit 60 and makes it more
difficult to completely seal the hole in the outer wall
with an adhesive tape or like.

While the second embodiment and its modification

25 have many parallel ridges and grooves as the anti-
sealing means, the present invention is not limited to

those particular cases. For example, an array of

¢



FIG 7 is a deconposed perspective view of an I ntegrated print

head-ink cartridge unit of a second enbodi nent of the present

i nventi on; wo 00/06389 FIG 8 is a plan cross-sectional vi ij%ﬂ;oki‘k 25
tank of the second enbodi nent; FIG 9 is a deconpose
perspective view of an i ntegrated print head-ink cartridge unit of
a 23

dot-like convexities may be used, which will be
described next as a third embodiment.

FIG. 11 is a decomposed perspective view of
an integrated print head-ink cartridge unit 70 .as a

5 modification of the third embodiment. The cartridge
unit 7 includes a print head 67 integral with an ink
tank 71. The inside of the ink tank 71 is partitioned
into three ink chambers 73, above which as shown in
FIG. 11, an inner lid 75, with air conductive holes 74

10 provided at positions corresponding to the respective
ink chambers 73 as shown in FIG. 7, is thermally fused
or bonded to the ink chambers 73. In addition, as
shown in FIG. 11, a box-like outer lid 78 with an air
conductive hole 76 and an air chamber 77 to be formed

15 is thermally fused or bonded to the top of the inner
lid. Ink feeding holes (not shown) are provided in the
respective bottoms of the ink chambers 73 to feed inks
therethrough to the print head 72. 1Ink absorbents
(not shown) are disposed within the respective ink

20. chambers 73. Such composition is similar to that of
the c;rtridge unit 50 of the second embodiment.

In the case of the unit 70 of this third
embodiment, as shown in FIG. 11, at least four of their
outer walls are covered with an array of dot-like

25 convexities 79 arranged at intervals P of not less than
10 mm with a height D of not less than 0.1 mm. Even by

providing such array of dot-like convexities 79 as the

¢
.
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nodi fi cati on of the second enbodi nent; FIG 10 is a

pl an cross-sectional view of an ink tank of a nodification of the
second enbodi nent ; FIG 11 is a deconposed perspective view of

an 5

Wooaassss ed print head-ink cartridge unit of a thipct/spesrodess

enbodi nrent of the present invention; FIGS. 12A to 12G each
illustrates a nodification of the formof a corrugation as the
anti-seal i ng nmeans in the present2énvention; 10 FIG 13A
is a plan cross-sectional view of an ink

10

15

20

25

anti-sealing means on the outer surfaces of the unit as
in the present embodiment, those dot-like convexities
79 serve to hinder sealing the formed recharging hole
with an adhesive tape. That is, the hole cannot be
completely sealed with an adhesive tape or the like.

FIGS. 12A to 12G each illustrate a different
modification of the convexities as the anti-sealing
means of the present invention provided on the outer
surface of the unit.

Coﬁvexities 80~1 of FIG. 12A each take the form
of a tooth of a gear in cross section. The pitch (or
interval) P of adjacent teeth 80-1 is about 7.5 mm, and
their height (or the depth of a valley) D is about 3 mm.
Assume now that a hole is formed in the bottom of
a valley surrounded by the convexities 80~1 on the
unit's outer surface with a general drill edge having
a diameter of about 2 mm, for recharging the ink
cartridge with an ink, so as to cover substantially the
whole area of the valley bottom without leaving a flat
peripheral area around the hole, as shown by a dot-dot-
dashed line. In this case, it is very difficult to
completely seal the formed hole with a sealing tape or
the like.

The respective convexities 80-2 to 80-6 of
FIGS. 12B to 12F each take the form of a square in
cross section in which the convexities having vertical

walls make adhesion of the adhesive tape to the valley

¢
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tank with a further nodification of the corrugation or convexities
as the anti-sealing neans; FIG 13B illustrates a stil

further mq&ébg&%gpn of the convexities as the anti -ﬁ;ela}higggdggans;
I 4 is a deco -

15 nposed perspective view of an

integrated print head-ink cartridge unit of a fourth enbodi nent of
the present invention: Begs Mode of Carrying Qut the

| nventi on Preferred enbodi ments of the present invention 20

wi |l be described next with reference to the acconpanyi ng draw ngs.

~ bottom more difficult and are more preferable as the
anti-sealing means.

FIG. 12B shows convexities 80-2 formed at -
intervals or pitches P of about 10 mm on the outer wall

5 of the unit with holes hl and h2 each having a diameter
of 2 mm formed by a drill edge having a corresponding
diameter in the outer wall between any adjacent
convexities 80-2. The hole hl formed in the outer wall
between the adjacent con&exities is difficult to seal

10 because the convexities B80-2 act as obstacles whereas
the hole h2 formed in the convexity 80-2 itself is
relatively easy to seal. Thus, preferably, the width
W of the top of the convexity 80-2 is not more than
2 mm which is the drill's diameter. This example is
15 represented by convexities 80-3 of FIG. 12C.

In FIG. 12C, the interval P between the
convexities 80-3 is 10 mm as in the above case whereas
the width of its top is substantially the same as the
diameter of a hole h4 to be formed or the diameter of

20 the drill which is 2 mm. With those convexities 80-3,
holes 4 cannot be drilled in their tops. However, with
this example, relatively thin convexities 80-3 are
provided at relatively large intervals P of 10 mm, and
hence a flat peripheral area £ could be formed around

25 a hole h4 drilled in the outer unit surface between the
convexities. As a result, the hole h4 is relatively

easy to seal, and hence the wall structure is not

4



FIG 3 is a deconposed perspective vieM/of'an I ntegrated print
head-ink cartridge unit as a first enbodi nent of the present
i nvention. As shown in 25 FIG 3, the cartridge unit 20 includes an ink
tank 21 WO 00/86389 an print head 23 integral unseparably w tPCT/IR9/04(53
13 tank 21 disposed below the ink tank 21. The print head 23 has three
| i nes of nozzles (not shown) which are simlar in arrangenent to those of
the print head 1 of FIG 1B. ' 26
a preferable one. Thus, when the width of the tops of
the convexities is 2 mm, the interval P between the
convexities is preferably not more than about 6 mm.
The height D of the convexities is preferabiy increased
5 to a maximum. |
FIG. 12D shows an example in which narrower and
wider convexities 60-4a and 60-4b are arranged at
different distances Pl, P2 and P3 in a mixing manner so
as to make it difficult to securely seal possible holes
10 formed anywhere in the outer unit surface.
Usually, in order to seal with an adhesive seal
a hole having.a diameter of 2 mm securely, the seal -
having a flat sticking tab of at least 4 mm is required.
Thus, an adhesive seal having a diameter of not ‘less
15 than 10 mm is required to be stuck flat on the outer
unit surface so as to cover the hole. If the convexi-
ties have different widths and are arranged at
different intervals, as shown in FIG. 12D, a sticking
tab used securely changes from place to place. Thus,
20 it is very difficult to completely seal at all times a
possible hole formed.anywhere in the outer unit surface.
Convexities 60-5 of FIG. 12E are provided on the
outer wall of the unit at intervals P of 3 mm with
a heighf D of 3 mm. In this case, wherever a hole h5
25 of a diameter of 2 mm is formed, a flat sticking tab of
not less than 4 mm cannot be obtained around the hole.

Thus, it is very difficult to seal the hole h5

{



The inside of the ink tank 21 is partitioned into an inner chanber 24 and
two adj acent outer chanbers 25 and 26 forned so as to surround the inner

chanber 2 14 T i nner
O 00/06389
and outer4'|wnk g anbers. 24-26 correspond to "t he respegﬁ(‘/ne’”t,%p%e
| i nens of nozzles of the print head 23 (FIG 1B). Ink absorbents
(not shown) are 27 .
completely.

The convexities B80-6 of FIG. 12F are arranged at
intervals of 5 mm with their top width W being 2.5 mm
and their height D being 3 mm. In this case, a hole hé

5 is difficult to form and to seal, and they are very
effective as the anti-sealing means.

Convexities 80-7 of FIG. 12G is a modification of
the convexities 80-6 where the convexities 80-7 have
a height lower than the convexities 80-6 with their top

10 width W being 2.5 mm and their height D being 1 mm and
are arranged at intervals P of 2 mm. In this case,
compared to the modifications of FIGS. 12E and 12F,

a hole h7 having a diameter of 2 mm is easier to form,
but it is almost impossible to seal.the hole h7 with

15 an adhesive sheet because the intervals P between the
convexities 80-7 is small or 2 mm.

It will be obvious from the result of studying the
modifications of the various convexities, mentioned
above, that the outer wall of the cartridge unit of the

20 present invention have thereon convexities arranged at
intervals of not more than 10 mm with a height of not
less than 0.1 mm. Preferably, they are arranged at
intervals of not more than 5 mm and have a height of
not less than 1 mm. More preferably, they are arranged

25 at intervals of not more than 2 mm and have a height of
not less than 5 mm. The reason why the convexities

preferably have a height of not less than 0.1 mm in the

¢



di sposed within the respective chanbers so as to hold 5 I nks therein
In a state where appropriate negative pressures are applied to the
i nks present in the di scharge nozzles in such an extent that the
inks are WOO000639%vented from flowi ng out usel essly to thePETNBIUOR e
to gravity. 10 I nk feeding holes 27 are respectively formed in
the bottons of the ink chanbers 24-26 to feed the inks t hrough the

i nk feeding section 22 to the print head 2%3. The inks held in the

i nk absorbents within the ink chanbers 24-26 are fed fromthe ink
feeding hol es ngention is that a hole provided in the bottom area

between the convexities cannot be sealed securely by
filling the valley bottom and sealing the hole in the
valley bottom.only with an adhesive layer of a thick
5 adhesive sheet having a thickness of about 100 pm used
only for sealing the hole compared to a general
adhesive sheet having an adhesive layer of 15-50 um.
FIG. 13A is a plan cross-sectional view of an ink
tank covered with another modification of convexities
10 as the anti-sealing means. FIG. 13B illustrates
a further modification of the convexities.
Ridges 81 of FIG., 13A are slanted so as to cover
respective adjacent ridges 82. 1In this case, even if a
hole can be formed so as to extend in a slanting manner
15 along the slanting ridges 81, the slanting ridges 81
will be obstacles to sealing the hole. Thus, it is
very difficult to completely seal the hole.
FIG. 13B shows slantingly intersecting parallel
ridges 83. Also, in this case, it is required that the
20 interval between adjacent parallel ridges 83 is not
more than 10 mm and that the height of the convexities
83 is not less than 0.1 mm. Conversely, the ridges 83
may be formed within corresponding grooves. In this
case, the unit has an outer surface structure which is
25 obtained by replacing the circular dot-convexities 79
in the embodiment of FIG. 11 with diamond-shaped

pillars.



15 t hrough the respective ink paths (not shown) to the
corresponding lines of nozzles of the print head 23. An i nner

lid 28 of El IS thermally fused or bonded to th e ink
chanbers Zjiéiyﬁ?%ﬁ i nner lid 28 is provided with cgﬁaﬁg?gégﬁﬂoles
29 at 20 appropriate positions thereof corresponding to the ink
chanbers 24-26 such that three color (nagggta, cyan and yel | ow)

i nks are injected through the conductive hol es 29 to the respective
i nk chanbers 24-26 to be filled into the ink absorbents within the

ink chambers. 25 rhe shapdBebeather cofivBRithibkeagUERE hheilddehsihfermally
means in_the present invention are not limited to the
various embodiments described above, but may take other
various shapes such as a hemisphere, cone or cross.

5 The inventive anti-sealing means are not limited
to the outer chambers and air chambers of the first
embodiment, and the ridges and dotflike convexities
of the second and third embodiments. Various other

. arrangements may be applicabie, of course.

10 For example, concavities may be formed in
the outer wall of the cartridge unit at the same
intervals as the convexities of the above embodiments.
Alternatively, an anti-sealing layer of a porous
material such as sponge, or urethane foam may be formed

15 on the outer walls of the unit.

A fourth embodiment of the'present invention of

FIG. 14 includes a combination of an ink tank of the
first embodiment of FIG. 3 and dot-like convexities of
the third embodiment of FIG. 11.

20 The integrated print head-ink cartridge unit of
this embodiment has an ink tank 85 with its outer wall
being covered with an array of dot-like convexities 86
having a height of not less than 0.1 mm and arranged
at intervals of not more than 10 mm. As in the

25 ‘first embodiment, the inside of the ink tank 85 is
partitioned into an inner chamber 85a and outer chamber

85b and 85c surrounding the inner chamber, which

f



fused or bonded to the top of the inner lid 28. The outer |id 31
has a small air vent 33 on its upper surface to forman

i nner air chanber 32 under the upper surface. The air chanber 32 and
the air coNdueN16389 hol e 33 are provided such that th®CTAR/G4P33 ed in
t he I nk chanbers 24-26 are always fed snoothly to the print

30

~ chambers are filled with inks of different colors.

A flat lid 87 is placed on the top of the ink tank
85 with a print head 23 being fixed to the lower end of
the ink tank 85. The 1lid 87 has three air vents 88a,

5 88b and 88c which fluid communicate with the inner
and outer chambers 85a, 85b and 85c, respectively.
An outer surface of the 1id 87 is covered with the same
array of dot-like convexities 86 as are formed on the
side walls of the ink tank 85, and having a height of
10 not less than 0.1 mm and arranged at intervals of not
more than 10 mm.

As described above, the cartridge unit of this
embodiment has almost all outer surfaces covered with
arrays of dot-like convexities as the anti-sealing

15 means, excluding the ink feeding section. Even if the
user tries to form an appropriate ink recharging hole
in the side wall of the ink tank 85 or the lid 87, by
setting a drill edge normal to the outer wall of the
tank, it is difficult to obtain such hole because the

20 ‘ dot-like convexities 86 are formed, and even if a hole
should be formed, it cannot be completely sealed.

Thus, it is difficult to recharge the inner chamber 85a
as well as the outer chambers 85b and 85c with inks.
That is, since it is difficult to recharge all the ink

25 chambers 85a-85c with inks in the cartridge unit of the

present embodiment, recharging the tank with inks is

prevented materially with higher reliability compared
[



5 head 23, which is_an inportant conposition for the ink

cartridge. As descri bed above, the ink cartridge unit 20 is
conposed ofywé dGodzak t alikis hdét HisBagiReglnsda out er | i ds 28 PEEY0aisad
print head 28 formed in , the 10 ink cartridge unit 20 has
the three outer chanbergﬂ!mﬁ!llﬂu Iﬁm’er chanbers 25, 26 and air chanber 32)
f or med bet ween (hodgi ng) of the cartridge unit

20 and five outer surfaces of the inner chanber 24 in the formof a

cuboi d except for its surface on the ink 15 feedi ng section 22 side.
to the first embodiment which is capable of preventing

only recharging the inner chamber 24 with an ink.
FIG. 15 is a decomposed perspective view of an
integrated print head-ink cartridge unit of a fifth
5 embodiment of the present invention.
As shown in FIG. 15, in the integrated print head-
ink cartridge unit of this embodiment, a print head 93
is formed below, and integrally with, an ink tank 91
through an ink feeding section 92. The ink tank 91 is
10 partitioned into three ink chambers 9la, 91b and 91c
of substantially the same size. Those ink chambers
91a-91c are arranged in a direction perpendicular to,
or across, the longitudinal lines of nozzles.
The ink chambers 9l1a-91c have ink feeding holes
15 (not shown) in their bottoms 91d, which will be
described in more detail later. The inks within the
respective inks chambers 91a-91c are fed from the ink
feeding holes through ink paths, which will be also
described in more detail later, to the lines of nozzles
20 on the print head 93. Ink absorbents (not shown) are
disposed within the ink chambers 91a-91c of the ink
~tank 91.
An inner lid 94 of FIG. 15 is thermally fused or
bonded to the top of the ink chambers 91. The inner
25 1id 94 has three air conductive holes 95 at positions
corresponding to the respective ink chambers 9la-9lc.

In a factory, inks are injected through the air

{
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Now, assune that thecartridge omit 2071 s recharged with an ink
' wBam&wmﬁBaS a |l ower portion which includes

from outside. Since thigg;s kbt
the print S@&% é% s feedi ng section 22, a rechaéﬁin hol e
20 canno? °Y ?%rrrednld M wever, such ink PCT/JP8 ws& ng

[ wal | s of the outer chanbers

hol es can be easily for

25 and 26. The canbers 25 and 26 Gan then be recharged with inks
t hrough the ink rechargi ng hol es, "and the hol es can be easily
sealed 25 wi th an adhesive tape or the like. However, an

Ik rechargi ng JhaRkd1 va°h818k 98Cinto the ink chambers 91a, 91b and

91c to a predetermined range which contains at least
the range where the ink absorbents are disposed.
Thereafter, a box-like outer 1lid 96 is thermally
5 fused or bonded to the top of the inner 1id 94. The
outer lid 96 has a small air vent 98 at its center such
that its inner space is formed as an air chamber 97.
The air fluid communicates with the respective ink
chambers 91la-91c from the vent 98 through the air
10 chamber 97 and the three air conductive holes 95. This
ensures that the respective ink chambers 9la-91lc are
placed in free fluid-communication state and that the
inks absorbed aﬁd filled by the ink absorbents disposed
within the ink chambers will be smoothly fed to the
15 print head 93.
FIG, 16A is a plan view of the cartridge unit
(viewed in a direction of arrow B of FIG. 15), and
FIG. 16B a cross-~sectional view taken along a line C-C'
of FIG. 16B. The print head 93 includes on a silicon
20 chip substrate 99 drive circuits (diffusion sections)
101 formed by an LSI processing technique, and heating
elements 102, individual wiring electrodes 103 and a
common electrode 104 for conveying drive signals from
the drive circuits 101 to the heating elements 102,
25 formed by a thin f£ilm forming technique.
A partition 105 is layered on those elements to

form ink paths corresponding to the respective heating

H
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i nner chanber 24 nust be forr forned thr ugh the outer

16 . chanber 25 Tussm&t &T1 of the inner chanber 24.
Accor di ng { ddijsSsemet ho hanber 24 can be POTEXPRS04983 Wit h
an ink. Al though the ho an outer side wall of the ink

tank 21 can be seal ed

elements 102. The silicon chip substrate 99 has
ink feeding grooves 106y, 106m, 106c which fluid
communicate with the ink paths, and ink feeding holes
107y, 107m and 107c¢c which fluid communicate with the
5 grooves 106y, 106m and 106c and which are open to the
back of the silicon chip substrate 99. The grooves
106y, 106m and 106c and the holes 107y, 107m and 107c¢
are, for example, formed by a sand blasting méfhod.

Nozzle plates 108 are thermally pressed on the

10 partitions 105 so as to form discharging nozzles 102
provided at positions opposite to the respective
heating eléments 102. The print head 93 includes three
monochromatic color heads; that is, yellow (Y), magenta
(M) and cyan (C) heads, arranged side by side on the

15 single silicon chip substrate 99.

FIGS. 17A to 17F each schematically show a
different combination of the respective ink feeding
holes 107y, 107m and 107c¢ in the print head 93 and the
respective ink chambers 91a-91c of the ink tank 31.

20 FIGS. 17A to 17F each are obtained when the cartridge
unit is viewed in the same direction as in FIG. 16A.
The ink feeding grooves 106y, 106m and 106c of FIG. 16B
are shown by broken lines in a perspective manner.
There are six combinations of the ink feeding holes

25 107y, 107m and 107¢ and the three ink chambers 9la-921c.

First, FIG. 17A shows the same arrangement of ink

feeding holes 107y, 107m and 107c¢c as FIG. 16A. In this

H
i
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5 wi th an adhesive tapé or the fttke, the hole forned in t he side
wal I of the inner chanhggsggﬁﬁgﬁggkeBfﬂsealed I n other words, the
ink recharged into the i B E i anhanber 24 woul d | eak through the hol e
formed in tHE 0006389 MIWHI{H ”mﬂ chanber 24 to the adj%ﬁréﬁ’t”’%’? ®r 10
chanber 25 or 26 to m X ' ving a different col or stored
within the outer chanber to thereby chang the color or quality of

the ink which has remained in the outer chanber. Unless the inner
chanmber 24 can be recharged fromthe outside, no color printing can

be 15 eerﬁﬁﬁq evee fink1§ Uiy HIAWNE 198y WndRnC3elE a

yellow ink to the line of nozzle 109y which discharges

a yellow ink has an ink feeding hole 107y provided at
an end of the ink chamber 91a and fluid commuﬁicating

5 with the nearest ink chamber 91a, which is therefore
filled with the yellow ink. Thus, the ink chamber 91a
is filled with a yellow ink. In this case, in order
that the ink flow paths may be shortened to the maximum
to reduce their resistance, the ink feeding hole 107y

10 is provided at a position aligning with an ink feeding
port (not shown) provided in the bottom of the yellow
ink chamber 91a.

Similarly, the ink feeding groove 106m which feeds

a magenta ink to the line of nozzles 109m which at all

15 times dischafges a magenta ink has at its midpoint the
ink feeding hole 107m fluid communicating with the
nearest ink chamber 91m, which is filled with the
magenta ink. Also, similarly, the ink feeding groove |
106c which feeds a cyan ink to the line of nozzles 109c

20 which at all times discharges a cyan ink has the ink
feeding hole 107c in an end of the ink chamber 91lc so
as to fluid communicate with the nearest ink chamber,
i.e., 91c, which is filled with the cjan ink.

In an example of a combination of FIG. 17B, the

25 line of nozzles 109y similarly fluid communicates with

the ink chamber 9l1a in the same manner as is described

above. Thus, the position of the ink feeding port 107y

r
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recharged with a proper ink. Thus, the user cannot recharge the ink
I nto, and then reuse, the ink cartridge unit 20. Si nce
the air chawdesosids i s'I‘ps@Wth:BeaiRwhceﬂ he 20 unit 20, itpdfrsbofoldssul t

to identify the p05|t| he I nner chanber 24 fron1out3|de Even
i f the user

rcibly at the proper positions in the

unit, one of the holes exanp formad in the inner |id 28
which forns a partition betmeen the inner 25 chanber 24 and the air
chanmber 32 cannot be seal ed simlarly. Thus, an ink would easily

| eak out when is unchanged and the ink chamber 9la is filled with
an yellow ink. However, the lines of nozzles 109m and
109¢ communicate with the ink chambers 91c and 91b,
respectively, which is converse to the case of FIG. 17A.
5 Therefore, the ink chambers 91b and 91c are filled with
cyan and magenta inks, respectively.

FIGS. 17C and 17D illustrate further combinations.
Both those combinations are the same in that an ink
feeding port 107m which feeds a magenta ink to a line

10 of nozzles 109m is provided at an end of an ink chamber
91la for an ink feeding groove 106m, and that an ink
chamber 9la is filled with the magenta ink, but are
different in_that the ink.chambers 91b and %1c which
are filled with the yellow and cyan inks, respectively,

15 - are replaced in position with each other.

FIGS. 17E and 17F illustrate still further
combinations. Both the combinations are the same in
that an ink feeding port 107¢ which feeds a cyah ink to
a line of nozzles 109c is provided at an end of an ink

20 chamber %la for the ink feeding groove 106c, and that
an ink chamber 91a is filled with the cyan ink, but are

'different in that the ink chambers 91b and 9lc are
filled with the yellow and magenta inks, respectively,
in FIG. 17E whereas the ink chambers 91b and 91c are

25 filled with the magenta and yellow inks, respectively,
in FIG. 17F.

A plurality of sorts of integrated print head-ink

i
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the unit is carried.._1f the inner lid 28 is made of

17 arigid nat%$|al such as steel, it is difficult to form
an i rec | eThisShedh Basthom Repladeie | nner chanbe 24 to thereby
prevent | nk%(gé(ﬂ%? i ng \mln“"'ﬂ”ﬁ. reliabil | ty.  PCTAPIIM04053

36

cartridge units including different combinations of
the lines of nozzles and ink chambers which fluid
communicate through the plurality of ink feeding holes
107y, 107m and 107c provided in correspondence to the
5 plurality of ink chambers are manufactured in units of
an appropriately round gquantity. In this case, the
plurality of sorts of ink tanks are manufactured by a
single mold which has a plurality of different cavities
corresponding to those of the plurality of sorts of
10 ink tanks or by a plurality of different sorts of
molds which each have a plurality of arranged identical
cavities each corresponding to one ink cartridge.
In the case of this embodiment, the different sorts
of ink tanks respectively have the same partition
15 structure, but different arrangement of the ink feeding
ports provided in the bottoms of the ink chambers.
Since the colors of inks discharged from the lines
of nozzles are predetermined, the ink chambers are
charged with the inks having the respective predeter-
20 mined colors such that those inks are discharged from
the predetermined lines of'nozzles, respectively.
As described above, the integrated print head-ink
.cartridge unit of FIGS. 17A to 17F fix the colors of
inks discharged from the respective lines of nozzles
25 109y, 109m and 109c of the print head 93. 1In addition,
those units are constituted such that the user cannot

easily recognize from the appearance of the unit in
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5 FIG 4A isa ptam—cross=seetional view of the ink
chanbers of the unit 2f sl G, e broken-line hat ched areas

At
denot e t hewoneoaszsnd ou | _s:_ : ie. F‘£ 24, 25 and 2@griupeérosnks t he
i nks and their absorbenL"n _Lm E B di sposed. In the particular

enbodi nent, only one 1 anber is provided. In a
nmodi fication of the first enbodi nent showd7in FIG 4B, two inner
chanbers 24' and 25' and a single out er chanmber 26' which surrounds
t he i nner chanbers may be provided. In this case, the two inner

chanbers 15 whigh' chawbess ofinbhbe beitewhatgedleishofwinksnaseof inks,
contained. When the units are shipped from the factory,
any one kind of ink cartridge units are selected
randomly from among the manufactured plurality of kinds
5 of ink cartridge units and shipped as the parts of the
| ink jet printer. |

By manufacturing and shipping the ink cartridge
units as described above, the user of the ink jet
printer cannot recognize the kind of ink cartridge unit

10 which he or she uses. Thus, even when the user tries
to recharge an emptied cartridge unit with an ink, he
or she cannot from the appearance of the unit where in
the unit which colors of ink are contained. Thus, it
is very difficult for the user to recharge the unit

15 with an ink. As a result, recharging the unit with
an ink by the user is effectively prevented.

Two modifications of the fifth embodiment will be
next described with reference to FIGS. 18A and 18B
which shows different partitions of the ink chamber of

20 the cartridge unit 90. FIGS. 19A, 19B and 19C show
three further modifications of different partitions of
the ink chamber.

In an integrated print head-ink cartridge unit 110
of FIGS. 18A and 18B, the colors of inks discharged

25 from the lines of nozzles 109y, 109m and 109c are
yellow, magenta and cyan inks, which is the same as the

case of the fifth embodiment. However, the FIGS. 18A

i
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and reuse of the unit—+eeharged-with inks can be prevented with
I ncreased reliability FIG 5 shows a deconposed perspective

vi ew of i nt i t £ Replagedad- i nk cartridge unit r 20
Todi £ cat 'R O¥PSFhe ﬁm&ﬁﬁﬁﬂ MWl FIG 6is a Pﬁﬁg‘%}“@
cross-sectional view of NE i f the unit. As shown in FIG

5, the unit includes an i nk tank 35

g and a print head 37 integral
with the print head 37 and fornea t hrough an ink feeding section 36
bel ow the ink 25 tank 35. The conposition of the print  head 37 is

simlar to thafph dlG il I e battPeidn the ink chambers

11la, 111b and 1l1llc are different from those of the
fifth embodiment of FIGS. 17A to 17F in that the two
ink chambers 1lla and 111b are formed by bisecting two
5 thirds of the volume of the ink tank of the unit 110
and that the third ink chamber 1llc is formed by the
remaining one third of the volume of the ink tank.
In the examples of combinations of FIG. 18A and B
of the embodiments, both the ink chambers 111b fluid
10 communicate with ﬁhe corresponding lines of nozzles
109c. The lines of nozzles 109y and 109m fluid -
communicate with the ink chambers ll1la and 1lllc,
respectively, in FIG. 18A whereas, conversely, the
lines of nozzles 109y and 109m fluid communicate with
15 the ink chambers 1llc and llla, respectively, in
FIG. 18B.
Integrated print head-ink cartridge units 112 of
FIGS. 19A, 19B and 19C each include three ink chambers
113a, 113b and 113c of the same volume to which
20 a rectangular parallelepiped ink tank is divided with
two parallel slanting partitions. In the present
embodiment, the ink chamber 113 extending from one
corner to a diagonal corner of the ink tank faces three
ink feeding grooves 106y, 106m and 106c so as to easily
25 fluid communicate with any one of the ink feeding
grooves as requested. The remaining two ink chambers

113a and 113c oppose to each other and each have two

i
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The |n5|de of the ink-tank..35.is partitioned into
18 three innerychanbers 41, “42, 43 and an outer adjacent
chanber 44,uhb6ésssur r Ot i -'-*- Rephaed chanbers. Thepétym®onsdsanber s

41- 43 correspond to thd mnmw of nozzles (not shown) of the
39

print head 37 with ink:ilEH!
ink feedih§y grooves to fluid communicate easily with.

Thus, in the present embodiment, the number of

preferable combinations of partitioned ink chambers

and lines of discharging nozzles is three, as shown in
5 FIGS. 19A, 19B and 18C.

The partitioning structures of the ink chamber
are not limited to the above embodiments and their
modifications, but other various partitioning
structures may be used, of course.

10 By changing both the combinations of ink chambers
of the ink tank and lines of discharging nozzles, and
the partitioning structures of the ink chambers, more
kinds of cartridge units can be prepared. For example,
only by employing the examples of FIGS. 17A to 17F, 183,

15 18B and 19A to 19C together, fifteen types of cartridge
units having the same appearance but different inner
structures are obtained. As described above, the kinds
of cartridge units are changed in the manufacturing lot,
and one kind of ink cartridge units are selected

20 randomly f£rom among the plurality of kinds of ink
cartridge units, and shipped. Thus, when the user
takes one of the units in his or her hand, he or she
cannot know which of the fifteen inner structures the
selected unit has because their appearances are the

25 same.” In other words, ink recharging is almost
impossible.

As déscribéd above, according to the inventive ink

; '!HIS SHEET HAS BEEN |
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5 absor bents whi ch hol'd the inks bei ng di sposed within t he ink
chanbers 41-43 as in tiés Shedt His ReATRPLEENt . The outer chanber 44 is

f d t Each of the ink chanbers 41-43
hg;mgm Fﬁrk%%%@fsa%n enplum&mgua”w its bottggn sg as to fBEFVBI4AI3 ¢ o

t he print head i nk feeding section 36. The ink
hel d within the I nk absorbent is fed thro gh t he ink pat h (not
shown) to the corresponding line of nozzle of the print head 37.
An inner lid 39 of FIG 5 is thermally fused or bonded to the top

of the ink 15q5r¢ §RREPRAR: AL R3ABY, t DRk SREEE £ %quéléé'ar§9299§t've
to manufacture at inexpensive cost without providing
any special anti-sealing means which makes difficult
sealing the holes formed in the outer walls of the
5 cartridge units as in the first-fourth embodiments,
and recharging the cartridge with inks is effectively
prevented.

While the fifth embodiment and their modifications
are all the integrated print head-ink cartridge units,

10 the present invention is not limited to those
particular cases, The method of making integrated
print head-ink cartridge units which have the same
appearance but which are different in kind is‘
applicable to making ink cartridges separate from print

15 - heads.

FIGS. 20A and 20B are a plan view of an ink
cartridge separate from a print head, and a cross-
sectional view taken along a line b-b' of FIG. 20A.

In this case, assume that all the print heads have ink

20 feeding holes 107y, 107m and 107c disposed as shown in
FIG. 16A. An intermediate ink conductive plate 122 as
a fluid interface member is beforehand bonded to an end
of an ink tank 121 of an ink cartridge 120 joined
removably to the print head. The intermediate ink

25 conductive plate 122 has three ink conductive through
holes 123y, 123m and 123c which fluid communicate or

align with the corresponding three ink feeding holes in




hol es 45 are forned;at-app#ep##ape—pesttions in the inner lid 39

corresponding to the emﬁbmmmé such that three kinds of

magent a, Cyadodsdsgy €l are injected through ive
hol es 45 into ?dﬁes kﬁilh[i@ ml i ng i nk chanbers 41-43 EP%%B QM‘“Q
sufficiently |l ed within the inks absorbents

within the ink chanbers and then the I nk gharging is ter m nat ed.
Thereafter, an outer lid 31 is thermally fused or 25 bonded to the top
of the inner lid 39 for the reason ment i oned above.

the print head. The intermediate ink-conductive plate
122 further has, on its ink tank 121 side eurface, ink
conductive grooves, which are provided as requested,
for example, shown by 126y and 126m, each of which

5 fluid communicates between a respective one of the ink
conductive holes 123y and 123m and a corresponding one
of the ink feeding ports 125b and 125a of the ink
chambers 124b and 124a of the ink tank 121. About one
half of the thickness of the intermediate ink-

10 conductive plate 122 will suffice for the depth of the
ink conductive grooves 126y and 126m. Since in the
present embodiment the ink conductive hole 123y through
which the yellow ink is fed fluid communicates with the
ink chamber 124b via the ink feeding port 125b and the

15 ink conductive groove 126y, the ink chamber 124b is
filled with the yellow ink. Since the ink conductive
hole 123m through which the magenta ink is fed fluid
communicates with the ink chamber 124a via the ink
feeding ort 125a and the ink conductive groove 126m,

20 the ink chamber 124a is filled with the magenta ink.
The ink conductive hole 123c through which the cyan ink
is fed fluid communicates with the ink chamber 124c.

In this case, since the ink feeding port 125c¢ of the
ink chamber 124c is provided so as to align with the

25 cyan ink conductive hole 123c, both fluid communicate
directly with each other, and no ink condﬁctive groove

is required. The ink chamber 124c is filled with the

i
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Al'so, in this case, _Lhe,unL$—é%%+ﬁ'tUﬁDosed
19 integrally of th ﬁ&ﬂ 6&& I nk tank 35, inner lid

52, 2% ol mm‘g i ms v b AR, o

ai r chanber) surroundin nner chanbers 41- 43 between the inner
chanbers and the

cyan ink.

By doing so, only one kind of print head is
required. Thus, this arrangement is suitable for mass
production of the print heads. The arrangement of the

5 ink feeding ports in the surface of the ink cartridge
joined to the print head, and the colors of the inks
fed through the ink feeding ports are fixed. Thus,
also in this case, when the user takes one of the
cartridges in his or her hand, it is substantially

10 impossible for the user to determine the arrangement of
the inner ink chambers and the colors of inks contained
in the chambers.

As described above, in the arrangement including
the intermediate ink-conductive plate, whether or not

15 the ink cartridge is integral with, or separate from,
the print head, any one of the ink feeding ports in the
ink cartridge can fluid communicate with a desired one
of the ink feeding holes in the print head even if the
ink chambers are not disposed so as to face the ink

20 feeding grooves. Thus, even with the arrangement of
the ink chambers of FIGS. 18A and 18B, six combinations
of ink feeding ports of the ink cartridge and ink
feeding holes of the print head can be realized as in
the case of FIGS. 17A to 17F. Thus, as the number of

25 arrangements of ink chambers increases, the number of
combinations of ink chambers and lines of nozzlés

increases, and the inner composition of the units

{ s

THIS SHEET HAS sean T
REPLACED |




outer wall of the unit'30, excl uding the ink feeding section 36.

Wth this unit 30, even if three holes are forned t hrough the side
wal | s of th®domessy i Nk chanbers 41-43 10 and t he outer RETIJPIH0405%
outer chanmber 44 to recharge the three inner ink chanbers 41-43 with
i nks, those holes forned in the walls of the three inner chanbers
41- 43 cannot be sealed as in the above enBddi ment. Thus, in the
present enbodi nent, the inks recharged 15 into the inner chanbers
41-43 woul d not | eak out and mix with the inks in the other A

respective i nngannot be understood from outside.

—
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chanbers, but cannot -he prevented from | eaki ng out into the outer
chanber 44 Thi s securely prevents recharging the unit 30 with |nks
rom out si SShCE\tHiSBee?lReﬂaoad deconposed perspecti \é%'ry‘l'rg%a

f %o oos
I nt egrated prlnt Read [ nit 50 as a second nent
of the present inventio plan cross-sectional view of

an ink tank 51 of the unit The cartridge unit 50 has a
print head 52 integral 25 with, and belom/ an ink tank 51 through an
i nk feeding section (not shomn) The inside of the ink tank 51 IS
partitioned into three ink chanbers %3, abgve which as

1. An ink cartridge which stores an ink fed to
a prinF head which jets the ink depending on printing
data, comprising:

5 a housing having an ink feeding section for
feeding to the print head the ink stored in the ink
cartridge;

at least one inner chamber included in said
housing, fluid communicating with the air, and filled
10 with an ink; and
an outer chamber provided between said at least
one inner chamber and said housing, excluding said ink
feeding section.
2. The ink.cartridge of claim 1, wherein said
15 outer chamber fluid communicates with the air and
filled with an ink whose color is different from that
of the ink stored in séid inner chamber.
3. The ink cartridge of claim 1, wherein said
outer chamber is partitioned into a plurality of
20 subchambers, one of which is an air chamber which
places said inner chamber and the air in fluid
communicating relationship.
4. The ink cartridge of claim 1, wherein said ink
cartridge is integral with the print head.
25 5. An ink cartridge which stores an ink to be
fed to a print head which jets the ink depending on

printing data, comprising:

..
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20

hol es 54 provi ded at pogﬁg&gpﬁa%g%%%iﬁgpding to the respective ink

chanber s 580 0048638her nal | yjg !
as shown 5 ””Hﬂ HE{H”'

addi ti on,

10

15

20

25

shown in FIG—7—aminnrer—+4d 55 with air conductive

45

an ink storage chamber having an ink feeding
section for feeding the stored ink to thé print head;
and

anti~-sealing means, provided on at least a part of
an outer surface of said ink storage chamber excluding
said ink feeding section, for preventing a possible
hole provided in the outer surface of the ink storage
chamber from being sealed.

6. The ink cartridge of claim 5, wherein said
anti-sealing means is provided on substantially the
entire outer surface of said ink storage chamber
excluding the ink feeding'section.

7. The ink cartridge of claim 5, wherein said
anti-sealing means comprises a plurality of séaced
convexities whose height is not less than 0.1 mm, and
the interval between any adjacent convexities is not
more than 10 mm.

8. The ink cartridge of claim 7, wherein the
plurality of convexities are arranged at intervals of
not more than 5 mm.

9. The ink cartridge of claim 7, wherein the
plurality of convexities have a height of not less than
1 mm,

10. The ink cartridge of claim 7, wherein the
plurality of convexities each take the form of a ridge.
11. The ink cartridge of claim 7, wherein the

plurality of convexities each take the form of a

_— ;

*

—————

bonded to the i nkPCHAPHISHASIS3.
m box-1ike outer lid 58 with an air

In
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conductive hole 56 and an air chanber 57 to be forned
fused or bonded to the top of the inner lid.

f eedi ng hoy@9o/HEuab shdhmﬂw&&ﬁymﬁﬂMiﬂaﬂ in the 10

the ink chanmbers 53 to
as in the first
pr oduce approprl predsures to hold

di schargi ng nozzles are dlsposed mnthin t he respective

Is thermally
L nk
I espesddiRobiss ons of

t heret hrough to the print head 52
nk absorbents (not shown) which

i nks for the
15 i nk chanbers

53. As shown in FIGS. 7 and 8, in the cartridge unit

dot-like convexity.

12, The ink cartridge of claim 5, wherein said

anti-sealing means comprises an outer wall provided

through a space over an outer surface of

said ink

5 storage chamber, excluding said ink feeding section.

13. The ink cartridge of claim 5, wherein said ink

storage chamber comprises therein an inner chamber and

an outer chamber surrounding said inner chamber.

14. The ink cartridge of claim 5, wherein said ink

10 cartridge is integral with the print head.

15. A method of making a plurality of ink

cartridges for use in an ink jet printer

which has

a print head which, in turn, has a plurality of lines

of nozzles which discharges inks depending on data to

15. thereby record the data, comprising the steps of:

making, using a single sort of mold

or a plurality

of sorts of molds, a plurality of sorts of ink

cartridges which each include at least a

plurality of

ink feeding ports which fluid communicate through a

20 plurality of ink paths with the plurality of lines of

nozzles, and a plurality of ink chambers

which fluid

communicate with the plurality of lines of nozzles

via the plurality of ink feeding ports, wherein the

plurality of sorts of ink cartridges have the same

25 appearance, and different arrangements of the plurality

of ink chambers or different combinations of the

plurality of lines of nozzles and the ink chambers

!
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50 of the second enbodi nent, at Teast four of the outer wal | s
the ink tank 51 are alhls SEeYRE Békn Rbdidded® corrugation of extendi

t he
anti-sealing
sealed. 25

i nk from out sj

poti on of the

10

15

20

paral | el MWQIREH33 arr
with a height D of
out er mall

’m e corrugation acts as

nmeans whi ch prevents the fo d hol e from bei ng
Assune nOM/that the unit 50 |s recharged with an
rovr in the

gh?? gae g aFﬁ Bcﬁg gnaommun atlng relatlonshl

through the plurality of ink feeding ports;

selecting inks of respective colors such that the
respective colors of the selected inks fed to the
plurality of lines of nozzles are fixed; and -
£illing the respective ink chambers of each of
said plurality of ink cartridges with the corresponding
selected inks.
16. The method of claim 15, wherein each said ink
cartridge is integral with said print head.
17. The method of claim 15, wherein the plurality
of ink chambers of each of said ink cartridges are
arranged so as to cross all the plurality of lines of

nozzles of said print head, and that the plurality of

"sorts of ink cartridges have different combinations of

plqrality of lines of nozzles and ink chambers which
ara placed in fluid communicating relationship through
the respective ink feeding ports.

18. The method of claim 15, wherein each of said
ink cartridge has a fluid interface member integral
therewith having a plurality of ink paths which place
the plurality of lines of nozzles and the corresponding
plurality of ink feeding ports in fluid communicating

relationship.
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21 hol e cannot be fornmed in the | ower potion from bel ow, but

such a hole can be provided in the side wall of the unit. Even if
t he hol e f woeshesgy t he wall of the unit is tried to &%@/@g for
exanple, with an adhesive 5 tape after ink recharging, ‘the €0 rﬁbation
ri dges 59 woul d be an obstacle to adhesion of the adhesive tape

1116
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FIG.1B
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to the whol e periphery of the hole and hence the forned hol e cannot

be conpletely seal ed. Thus, when an ink is recharged into the
unit up toWO0638 5 | evel above the position of the hole, tPoa/JPysosal d

| eak out- fromthe hole. Even if the level of the recharged ink is
bel ow the position of the hole, the I nk can | eak oot~ undesirabty

when the unit is noved for sc@2fBng pur poses or convepi £ \
Even if the 15 u;er recharges the cartridge unit with aneyégﬂ#ﬁ-lﬂaﬁﬁshmd
cartridge unit canndt be used normally. As a result, m’”: | ImHI”"
the cartridge with tlhe ink is plavented. —~
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FIG.2
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FIG 9 is a deconposed perspective view of an integrated print

head-ink cartridge unit 60 as a 20 nodi fi cation of the second
enbodi mentwefgokbsase Pr esent invention. FIG 10 is a  7P99/04053
cross-sectional view of an ink tank of the unit GOPééﬂe “cartridge

unit 60 has a print head 62 integral with an ink tank 61. The
i nside of the ink tank 61 is partiti%%intothree 25  —ink—ctranbers
63, above which as shown in FIG 9, - inner 1id, 65 W th glef Replaced

conductive holes 64 provided at positions corresﬂb ttkﬂ
respective ink chgabers - | \““‘ﬂ““ﬂ“\
31
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22 63, is thermally fused or bonded to the ink chanbers 53.

In addition, as shown in FIG 9, a box-like outer |id 68 with an air

conduct i vewifdoRs$0 and an air chanber 67 to be for meHCTAPIWVI3033al | v

fused or bonded to the top 5 of the inner lid. 1Ink feeding holes (not

shown) are provided in the respective bottons of the ink chanbers
4,16
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63 to feed inks therethrough to the print head 62. | nk absor bents

(not shown) are disposed within the respective i nk chanbers 63. Such
conposi ti oR,d simlar to that of the cartridge uni e
second QV6§W%% odi nent . In the case of the %ﬁ?@P%%M@% this
enbodi nent, as shown in FIGS. 9 and 10, at |east four of the outer
wal | s are each covered with a corruga'fs' iB of two kinds 15 of (higher
and lower) ridges 69a and 69b arrange / i nt erval s Thischeeritids BeaaRgplaced

than 10 nrmwith a height D of not less tggan 0.1 nm ThiNH
fact that the i !

FIG.5
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I nterval between any .two adjacent ridges 69a and 69b Is small and
their heights are different makes it 20 difficult to drill an
appropri a’bg 2)809385“ t he outer wal I s of the cartri dgecTumas/08&3and
makes it P difficult to conpletely seal the hole in the outer

wal | with an adhesive tape or like. W

embodi ment and its nodification 25 6f16have many parallel ridges eenReplaced

grooves as the anti - seal i ng nmeans, the present inveRey ““m‘““\

linited to t)—(se parti 8@l ar_cases. For exanple, an ar “ |
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23 dot-1ike convexities may be used, which will be descri bed

next as a third enbodi nent. FIG 11 is a deconposed perspectlve
vi ew of an integrated print head-ink cartridge unit 70 as a
modi fi cati o¥006/0638% third enmbodi nent. The cartridge GH'(J?”/"“P%I udes

a print head 67 integral with an ink tank 71. The inside of the ink

tank 71 is partitioned

7/16
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into three ink chanbers 73, above which as shown in FIG 11, an

inner lid 75, wth air conductive holes 74 10 provi ded at positions
corresponding to the respective i nk chanbers 73 as | |G 7,
is thermal ops383 or bonded to the ink chanbers 73.5 )r@%dl P}f%i on,
as shown in FIG 11, a box-like outer lid 78 with an air
conductive hole 76 and an air chanber%?sto be formed 15 —s—t-herralky
fused or bonded to the top of the inn lid. Ink fegedi ol es (not
shown) are provided in the respective bottonms of the jbk: aced
73 to feed inks t heret hrough to the print head 72. IHI H

- 70 |

L ":'f

FIG.11
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(not shown) are disposed wi thin the FgsBRElHY ek RéblacedO chanbers 73.

Such conposition is simlar to that of artridge unit 50 of the
second enbodi nent. In thﬂjﬂﬂﬂmm [J mEni t 70 of this third
enbodi nent-, wWa90e§8hn in FIG 11, at eir PCT/IP8YP4083 \\a| | s

are covered with an array of dot-I I ke convexities 79 arranged at
intervals P of not |ess than 10 m"nvmth a height D of not |less than
0.1 mm Even by provi di ng sucl®/46ray of dot-like convexities 79 as
the 80-1 | P .

FIG.12A

FIG.12B

FIG.12C

FIG.12D

FIG.12E

FIG.12F

FIG.12G
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24 anti-sealing nmeans on the outer surfaces of the unit as

In the present enbodi nent, those dot-like convexities 79 serve to
hi nder sealing the forned rechargi ng hol e W th an adhgs¥9e/b4RS -
That is, tMORYPEE8Lannot be 5 conpl etely seal ed with an adhesive tape
or the Ilike. FIGS. 12A to 12G each illustrate a different

nodi fi cation of the convexities as th‘fo%i -seal ing

is Sheet Has Been Replaced
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means of the present invention provided on the outer surface of the

unit. 10 Convexities 80-1 of FIG 12A each take the form
of a tooth of a gear in cross section. The pitch (or ' P of
adj acent té\é‘?ﬁ“’%’g@% is about 7.5 nm and their hei gﬁFLrP% /%ﬂge?) depth
of a valley) Dis about 3 mm Assune now that a hole is fornmed in
the bottomof 15 a vall ey surroun?% by the convexities 80-1 on+the——
unit's outer surface with a general ¥/ edge havi ng a di ane eﬁgﬁ
about 2 nm for recharging the ink cartridge with Eus ShegkEes Beenlids
cover substantially the | \\m‘ |“ ‘ \H
d

THIS SHEET HAS BERN
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whol e area of the valley bottomw thout |eaving a flat 20 peri pher al

area around the hole, as shown by a dot-dot- dashed line. In this-
case, it | VUMY fficult to conpl etely seal the fectRmedidoss Wi th
a sealing tape or the |ike. The respective convexiti.es

80-2 to 80-6 of 25 FIGS. 12B to 12F each take the formof a-sgquare+m
cross section in which the convexiti ek2M®/i ng verti cal Replaced
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25 bottomnore difficult and angsgmﬁas%&fkg e as the
X1
e
f

anti-seal i ng neans. FI G 1 ties 80-2 forned at
interval s or Bltches P of about 10 nmo 5 of the unit
wi th hol es WP %332 each having a d|a 2 mmPCIFRRMB3? a
drill edge having a corresponding dlaneter in the outer wall
bet ween any adj acent
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di aneter of a hole h4 to be formed or the dianeter of 20 the drill

which is 2 mfm Wth those convexities 80-3, hol es 4 cannot be
drilled i nWd&ideadsoPs. However, with thi s exanpl e, thin
convexities 8@“% §are provided at relatively large i nf’dr ég?/‘)% of 10

mnm and hence a flat peripheral area f could be formed around 25

a hole h4 drilled in the outer unit jtqylig e between the .
convexiti es.__AS~a—feSUTT"t‘F|'e’ol e h rel at | vel y easy to seal,

and hence the wall SffuchRegackd not S ‘g’
F

i

FIG.19C

107m

FIG.18B

1b6m

FIG.19B

FIG.18A

109y 109m 109c¢
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FIG.19A

110
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26 a preferable one. Thus, when t?TWQﬁHhB@énKejﬂaedo

convexities is 2 mm the interval P betwe onvexi t| es is
pref er abl y wiowo/ngs®e t han about 6 nm of Hd1eIr9em408Xi t | es
FIG 12D shows

is preferably increased 5

exanpl e in which narrower and WI der conveX|t|es 60-4a and 60- 4b are
arranged at different distanceqgfig P2 and P3 in a m xing manner so
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As t make it difficult to securely seal possible holes 1 )RPPLA@HVEH@ f;;i’!"’"[

anywhere in

wi th an adhesive seal a hol e having a dianeter of

t he seal -

Thus, an adhesive seal having a dianeter of not |less 15 sl
required to | t : Mcover
t he hol e. ?%E%‘%%\r}é tfé lrﬂ(%fdﬁ?le%tﬂ.o‘?fe tﬁe{(‘/seu@c'?&gr erlllﬁ!:f S an s e

arranged at

tab used securely changes from p|‘§'§8‘°§6fep<?*§e‘éefﬂ*ﬁﬁ‘u

5
i /
10
15
20
25

the outer unit surface. Usual |y, ordé “r““t"'cr”'

I\T

. e ?Sﬁg
having a flat stickingg¢ab of at |east 4n1m|s ut

dlfferent I nt in FIG 12D, a sticking

It is an object of the present invention to provide an ink cartridge into
which no ink can be substantially recharged.

The above object is achieved by an ink cartridge which stores an ink fed
to a print head which jets the ink depending on printing data, comprising:

a housing having an ink feeding section for feeding to the print head the
ink stored in the ink cartridge;

at least one inner chamber included in the housing, fluid communicating
with the air, and filled with an ink; and

at least one outer chamber surrounding said at least one inner chamber.

According to the ink cartridge, even when a recharging hole is formed in
thé inner chamber, the hole cannot be sealed. Thus, when the ink recharged
into the inner chamber would leak to the outer chamber or when the outer
chambers are being filled with other color inks, those different color inks would
mix, such that satisfactory printing cannot be performed, using such cartridge.

In the ink cartridge, preferably, the outer chamber fluid communicates
with the air and filled with an ink whose color is different from that of the ink
stored in the inner chamber.

Preferably, the ink cartridge is integral with the print head.

According to the present invention, the above object is achieved by a
second ink cartridge which stores an ink to be fed to a print head which jets the
ink depending on printing data, comprising:

an ink storage chamber having an ink feeding section for feeding the

stored ink to the print head; and

neeanlpg2l—-
Lu]lk—\o \
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20 7 it is very difficult to conpletely seal at all tine
possi bl e hole formed anywhere in the outer unit surface.

Convexities 60-5 of FIG 12E are provided on the olit er 2:BIAPRoE he
unit at intervals Pof 3 mwth heiéyht Dof 3 mniln this case

wherever a hole h5 25 of a dlarreter of 2> is formed; a flat sticking

tab of not 4tf§§allf‘lpqﬁ%a hlalggsq?;g tlafpfy ol et g

Thus, it is very ATFTE

10

15

20

the ink storage chamber excluding the ink feeding section, for preventing a
possible hole provided in the outer surface of the ink storage chamber from
being sealed.

In the second ink cartridge of the present invention, it is difficult to form
an appropriate recharging hole in the wall of the ink tank, and it is also very
difficult to seal the hole completely. Thus, even when an ink is recharged, the
ink would leak out from the hole to thereby soil the inside of the printer
undesirably. Thus, recharging of an ink into the ink cartridge by the user can be
substantially prevented.

In the second ink cartridge, the anti-sealing means may comprise a
plurality of spaced convexities whose height is not less than 0.1 mm, preferably
1 mm, and the interval between any adjacent convexities is not more than 10
mm, preferably 5 mm. Preferably, the plurality of convexities each take the form
of a ridge or a dot-like protrusion.

The anti-sealing means may comprise an outer wall provided through a
space over an outer surface of the ink storage chamber, excluding the ink
feeding section.

The ink storage chamber may comprise therein an inner chamber and an
outer chamber surrounding the inner chamber. The ink cartridge is preferably

integral with the print head.



27 ..

arranged at

conpl etel y. The convexities 80-6 ODB' Sﬁgﬁ@@gPﬁzEET

intervals of 5 nrmwth their top width

1y

and their height D being 3 M In this case, a hole h6 5 is difficult
to formand to seal, and they are very ef fective as|the Z20APRS2RN i 1
means. Convexities 80-7 of FIG 12Gis a nodifigation of

the convexities 80-6 where the convexities 180-7 have

s

10

15

20

25

Brief Description of Drawings

FIGS. 1A and 1B are, respectively, a partial
elevation of a conventional integrated print head-ink
cartridge unit and a bottom view of the print head,
showing its discharging nozzle side surface;

FIG. 2 is a decomposed perspective view of the
conventional ink cartridge of FIG. 1A;

FIG. 3 is a decomposed perspective view of an
integrated print head-ink cartridge unit as a first
embodiment of the present invention;

FIG. 4A is a plan cross-sectional view of an ink
tank of the first embodiment;

FIG. 4B is a plan cross-section view of an ink
tank of a modification of the first embodiment;

FIG. 5 is a decomposed perspective view of an
integrated print head-ink cartridge unit of a second
modification of the first embodiment;

FIG. 6 is a plan cross-sectional view of an ink
tank of the second modification;

FIG. 7 is a decomposed perspective view of an
integrated priﬂt head-ink cartridge unit of a secona
embodiment of the present invention;

FIG. 8 is a plan cross-sectional view of an ink
tank of the second embodiment;

FIG. 9 is a decomposed perspective view of an

integrated print head-ink cartridge unit of a



‘a height ower than the convexities 80-6 with their top - 1180 1 A 1)1

being 2.5 mmand their height D being 1 mm and ar Rﬁ?kmé@§5&5.§HEET
intervals Pof 2 mm In this case, conpared to the godifications (of
FI GS. 12E and 12F, a hole h7 having a dianeter of {2}

7 e |0

form but it is alnost inpossible to seal the hol

an adhesi ve sheet because the intervals P petween the

80-7 is small or 2 mMm . It will be obvious frgmnthe result of
studyi ng the nodi fications of the various convexitiesymenti oned

above, that themgdigicu@hibnobst BReCaeEbhHIEMBBHImMEALS hE
FIG. 10 is a plan cross-sectional view of an ink
tank of a modification of the second embodiment;
FIG. 11 is a decomposed perspective view of an
5 integrated print héad-ink cartridge unit of a third
embodiment of the present invention;
FIGS. 12A to 12G each illustrates a modification
of the form of a corrugation as the anti-sealing means
e in the present invention; |
10 FIG. 13A is a plan cross-sectional view of an ink
tank with a further modification of the corrugation or
convexities as the anti—sealing_means;
FIG. 13B illustrates a still further modification
of the convexities as the anti-sealing means;
15 FIG. 14 is a decomposed péISpectiye'view of an
integrated print head-ink cartridge unit of a fourth

embodiment of the present invention:

Yot Best Mode of Carrying Out the Invention
Preferred embodiments of the present invention
20 will be described next with reference to the
accompanying drawings.
FIG. 3 is & decomposed perspective view of an
integrated print head-ink cartridge unit as a first
embodiment of the present invention. As shown in

25 FIG. 3, the cartridge unit 20 includes an ink tank 21

and an print head 23 integral unseparably with the ink



20 - present invention have thereon convexities arranged._at

intervals of not nore than 10 mrmw th a hei ght of not DRPT hESHITN 2
nm Preferably, they are arranged at i nterval s of ﬁELLﬁgJQHEQEQHEHP
mm and have a hei ght of not less than 1 mm More preferably, they
are arranged 25 at intervals of not nore than 2 nm and{ha? & APR&EYnt
of not less than 5 mm The reason mp% t he convexi f]i ¢s

preferably have a height of not less than 0.1 mmin the

tank 21 disposed below the ink tank 21. The print head
23 has three lines of nozzles (not shown) which are
similar in arrangement to those of the print head 1 of
FIG. 1B.

The inside of the ink tank 21 is partitioned into
an inner chamber 24 and two adjacent outer chambers 25

and 26 formed so as to surround the inner chamber 24.



28 a invention is that a hole provided in the bottom area
bet ween the convexities cannot be seal ed securely by

val | ey bottom and sealing the hole in the val | ey biRFﬁLA¢hNEbQJ§HEEﬂ
adhesive layer of a thick 5 adhesi ve sheet having a th{ckness of abqu
100 [err] mused only for sealing the hole conpareditp & gepR #dn1
adhesi ve sheet having an adhesive |ayer of 15-50 [err]m FI G

13A is a plan cross-sectional view of an ink31 t ank| covered—with
anot her nodification of convexities

to the first embodiment which is capable of preventing

only recharging the inner chamber 24 with an ink.



10 ‘as the anti-seali ng neans. FIG 13B illustrates a further

nodi fication of the convexities. Ri dges 81 of ?—? . 7
slanted so as to cover respecti ve adjacent ridges @L@hﬁm

even if a

15 along the slanting ridges 81, the slanting ridges 81} o APR ?&d‘l' bg
obstacles to sealing the hole. Thus, i bll_.i[ﬁil\/ls very difti cu?

conpl etely seal the hole. 1

i ntersecting parallel ridges 83. Also, in this cage, it is requiredg
20 interval between adjacent parallel ridges 837 1s not

that the

10

15

20

25

hol e can be forned so ag to extend in ajstanting manner

t to

3B shows sl ant Fngty

1. An ink cartridge which stores an ink fed to a print head which jets the ink
depending on printing data, comprising:

a housing having an ink feeding section for feeding to the print head the
ink stored in the ink dartridge;

at least one inner chamber included in said housing, fluid communicating
with the air, and filled with an ink; and

at least one outer chamber surrounding said at least one inner chamber.
2. The ink cartridge of claim 1, wherein said oufer chamber fluid
communicates with the air and filled with an ink whose color is different from
that of the ink stored in said inner chamber.
3. The ink cartridge of claim 1, wherein said ink cartridge is integral with the
print head.
4, An ink cartridge which stores an ink to be fed to a print head which jets
the ink depending on printing data, comprising:

an ink storage chamber having an ink feeding section for feeding the
stored ink to the print head; and

anti-sealing means, provided on a substantially entire outer surface of
said ink storage chamber excluding said ink feeding section, for preventing a
possible hole provided in the outer surface of the ink storage chamber from
being sealed.
5. The ink cartridge of claim 4, wherein said anti-sealing means comprises
a plurality of spaced convexities whose height is not less than 0.1 mm, and the

interval between any adjacent convexities is not more than 10 mm.

MR



nore than 10 nm and that the height of the convexities RS G g Bmoama a0 .
| ess than 0.1 mm Conversely, the ridges 83 may be 1%EMCWBﬂTrSHEET
correspondi ng grooves. In this case, the unit has an puter surface
structure which is 25 obt ai ned by rﬁgl acing the circulart 204 APR 2001

dot-convexities 79 in the enbodi ment of FIG 11 with di anond-shapeq
pillars.

6. The ink cartridge of claim 5, wherein the plurality of convexities are

arranged at intervals of not more than 5 mm.
7. The ink cartridge of claim 5, wherein the plurality of convexities have a
height of not less than 1 mm.
5 8. The ink cartridge of claim 5, wherein the plurality of convexities each take
the form of a ridge.
9. The ink cartridge of claim 5, wherein the plurality of convexities each take
the form of a dot-like convexity.
N 10. The ink cartridge of claim 4, wherein said anti-sealing means comprises
10 an outer wall provided through a space over an outer surface of said ink storage
chamber, excluding said ink feeding section.
11.  The ink cartridge of claim 4, wherein said ink storage chamber comprises
therein an inner chamber and an outer chamber surrounding said inner
chamber.
15 12. The ink cartridge of claim 4, wherein said ink cartridge is integral with the
print head.
- 13.  The ink cartridge of claim 1, wherein two inner chambers are provided as
said at least one inner chamber.
14.  The ink cartridge of claim 1, wherein two outer chambers are provided as

20 said at least one outer chamber.

I
-
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29° .7 The shapes of the convexities as the anti- ‘NﬂﬁﬂfSHEEY
means in the present invention are not |limted to the 4 ——
enbodi ments descri bed above, but may take ot her variloys shapes s
as a hem sphere, cone or cross. 5 The inventive nti-%ébk?&@ﬂ
means are not limted to the outer chanbers and air {chanbers_of
first enbodi ment, and the ridges BHl dot-1ike convexj tTes of i
t he second and third enbodi ments. Various ot her arr apgenent s -Awy-
appl i cabl e, of course.
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10 For exanple, concavities may be forned in égwgﬂgfgmgﬁTégﬁiﬂ

wall of the cartridge unit at the sane I nterval s as| t Re--convext+esq
of the above enbodi nents. Al ternatively, an anti-segl n% | ayer of @&
por ous material such as sponge, or urethane foam may pe ﬂbﬂéBdWQIS
on the outer walls of the unit. A fourth enbod] nent _of the
present invention of FIG 14 inclu@é¥la conbination/ of an ink tank
of the first enbodiment of FIG 3 and dot-1ike convexities—of--.
the third enbodi ment off FI G 11..1fg) The integrated print head-ink

cartridge unit of
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FIG.2
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t i s- enbodi ment has an ink tank 85 with its outer wall REPLAQEN ’ﬂfgﬁﬁﬁf

covered with an array of dot-like convexities 86 ayrng—a hei ght of
not | ess than 0.1 mm and arranged at intervals of |nat ?Rjgpggﬁg1l
mm As in the 25 first enbodi ment, the inside of the |ink fan I's
partitioned into an inner chanber 85a and outer chanber | ——85b—a C
surroundi ng the inner chanber, which  3/11 .

e
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flat

has three air vents 88a,
and outer

chanmbers are filled with inks of different col QrLs

t he i nner

An out er

lid 87 is placed on the top of the ink tank
head 23 being fixed to the | ower end of

8

the ink ta

5 88b and 88c which fluid c

dot-1ike convexities 86 as are formed ofthle
tank 85, and having a hei ght of

% g

X

chanbers 85a, 85b and 85c,
surface of the lid 87 is covered with the sane

si de

N

YT
NERRNNNE
~ o NN

LY

S S OSSN

h)
L

<
AVANAANANY

——26"

FIG.4B

resgedg

LACEVENTHSIE

REE

ET
7

OJ.

e~ TTd o

TR ERR

|____array -of—
s of the ink

s tviams i coria

I




10 '+ not less than 0.1 mm and arranged at intervals of

than 10 nm
enbodi nent has al nost al

As described above, the cartridg¢REPLACEMENT SHEET

outer surfaces covered with

dot-1ike convexities as the anti-sealing 15 neans, e

feeding section. Even if the

rechar gi ng hol e
by setting a dri

tank, it is difficult ta
convexities 86 are forng

d, and even

userfRries to form
the side wall of the ink tank

| edge normal to the out &1 wal

obtain such hole 1 he 20
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shoul d be formed, it cannot be conpletely seal ed.
difficult to recharge the inner chanber 85a

chanbers 85b and 85c with inks.
recharge all the ink 25 chanbers 85a-85c with inks in 1

unit of the

as wel |

present enbodi nent, rengiglng t he tank
conpar ed

That is, since it i$

prevented materially MAt?/hlgher rellablllt
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31 to the first embodi ment which is capabl e of preventing only recharging

the i nner chanber 24 with an ink

32 CLAI V5

cartridge which stores an ink fed to a print head which je

depending on printing data, conprising: ?11 a housi
%ead t he

feeding section for feeding to th6e6 print

tS
ng

REPLACEMANT SRECT
the ink {

he\d AR 301 ”r

SANS NS T
AN AN NSNS S
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ink stored in the ink cart
I ncl uded in said housing,
filled wwth an ink; and
said at | east one inner ch
wherei n said outer chamber
with an i nk whose color is
sai d i nner chamber.

ink cartridge is integral
cartridge which stores'?p
the i nk dependi ng on prfnt

ridge; ~at least one inner chamber

fluid conmuni cating W th tRﬁPEACENﬂﬁd—__———‘
at | east one outer cH NJUSHE
amber. 10 2. The ink cartridgd of Liain|§HLEp
fluid comuni cates with th L[ fillged
different frong/11 that of the iﬁabgﬂgggﬁﬂin
3. The ink cartridge of claimlitwierein sai
with the print head. 15 [4. An i nk

TThTets -~

ink to be fed to a prif6 head w
I ng data, "conprising: 5
76 /




“én i.nk storage chanber having an ink feeding section for
stored ink to the print head; and anti-seali
on a substantially entire outer surface of 20 said ink
excluding said ink feeding section, for preventing a

provided in the outer surface of the ppk;storage chanber
seal ed. 5. The ink cartridge of claim4, wherein
means conpri ses a plurality of spaceggagnyexitt i
less than 0.1 nm and the 25 interval bet

s whese—heirght ~i"s~Tot

enjany adj acent convexities is

‘[ﬁﬂ’llMQ:MIFM SHEET

means;provi

>t a r

oog(?lg*lf@ f‘%ﬁe
rom . .bei-ng
sai d anti-sealing

not nore than 10 nm
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6. The ink cartridge of claimb5, wherein the plurality of conve
ities are arranged at intervals of not more than 5 nmpro = —fhe
ink cartridge of claim5, wherein the plurality of convexiti &éﬁ*m@éﬁ@\u S
hei ght of not less than 1 nm 5 8. The ink cartridge of| gl aimb5,
wherein the plurality of convexities each take the forimlofoq Aﬂ’l@l%m
9. The ink cartridge of claim5, whereloythe plurality of jcqgnvexities
each take the formof a dot-like convexity. 10. | The—tnk
cartridge of claim4, wherein said anti-sealing neans conprijses
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I nk storage chanber, excluding said ink feeding sect
The ink cartridge of claim4, wherein said ink storage cha
therein an inner chanber and an outer chanber surroundi ng

d
chanber. 15 12. The ink cartridge of claim4, wherein $afd4 @KiRRa2ANI dge

10 an outer wall provi ded through a space over an outer surface of said

88 G

sai i nner

cartridge of
said at | east on¢g

Is integral with the print head. 11711 13. The ink
claim1l1, wherein two inner chanbers are provided as
I nner chanber. 14. The ink cartridge of claim1l1, wheren-two.Quier
chanbers are provided as 20 said at |east one outer chanber.
d
S
~




Q0000 (6 AQ—0

‘PCT R WORLD mﬁ&’:ﬁlﬁ E,E?%‘EEZ;Z‘,’ ORGANIZATION ' ’
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 7 : (11) International Publication Number: WO 00/06389

. Al
B4l 2,175 i (43) International Publication Date: 10 February 2000 (10.02.00)
(21) International Application Number: PCT/IP99/04053

(22) International Filing Date: © 28 July 1999 (28.07.99)

(30) Priority Data:
10/214942 30 July 1998 (30.07.98) P
(71) Applicant: CASIO COMPUTER CO., LTD. [IP/IP}; 6-2,

Hon-machi 1-chome, Shibuya-ku, Tokyo 151-8543 (JP).

(72) Inventors: SAKURAOKA, Satoshi; 4-4-12, Nakahara,
Mitaka-shi, Tokyo 181-0005 (JP). HISATOMI, Shinichi;
3-14-415, Kitayurakucho, Tokorozawa-shi, Saitama
359-1114 (JP). SATO, Katsuhiko; 530-5-505, Kobiki-
machi, Hachioji-shi, Tokyo 193-0934 (JP). NOGUCHI,
Kazutami; 4-7-5-402, Ozakudai,™ Hamura—shi, Tokyo
205-0001 (JP). ITO, Kenzo; 3-30-8, Gakuennishimachi,
Kodaira-shi, Tokyo 187-0045 (JP). KOBAYASHI, Kenji;
3020-2, Kusabana, Akiruno-shi, Tokyo 197-0802 (JP).
IGARASHI, Kenji; 1-10-29, Takaidonishi, Suginami-ku,
Tokyo 168-0071 (JP). IKEDA, Masayuki; 3-15-30-8,
Nishiaoki, Kawaguchi-shi, Saitama 332-0035 (JP).

(74) Agents: SUZUYE, Takehiko et al.; Suzuye & Suzuye, 7-2,
Kasumigaseki 3—chome, Chiyoda—ku, Tokyo 100-0013 (JP).

(81) Designated States: CN, MX, SG, European patent (DE, GB,

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments. :

(54) Title: INK CARTRIDGE FOR INK JET PRINTER AND METHOD OF MAKING A PLURALITY OF INK CARTRIDGES

(57) Abstract

.....

...IQ

By forming an outer wall over a spacg (25) around an ink storage chamber
(24) of an ink cartridge (21) or by providing convexities (59) arranged at intervals
of not more than 10 mm on an outer surface of a housing which forms the ink
storage chamber (53), a possible ink recharging hole provided in the housing is
prevented from being sealed. Different kinds of ink cartridges are manufactured
which have different inner compositions which cannot be discriminated in appearance.
" Any desired ink cartridges are selected randomly from those manufactured ones and
shipped. This prevents the user from recharging any one of the ink cartridges with
an ink from an unreliable source through a possible hole formed in the wall of the
ink cartridge to thereby prevent a print head and/or printer from malfunctioning.

~EITZIITZTIN

)
cpoeonnewoee =)
Byl hrtr y v | Y

.
LY

Py
-dd
dd

Y
[\
LX)

.
L3 (XY
v ommSde

R

[ o
o,
Y
Y
wtal
0y




