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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to an
ink cartridge that supplies ink to a recording head, and,
in particular, to an improvement in the protection of the
ink bag of an ink cartridge wherein the ink bag is accom-
modated in a case main body along with an ink depletion
detecting plate affixed to the ink bag.
[0002] Generally an ink jet recording apparatus is de-
signed to print data by causing the recording head there-
of to reciprocally move along the width of a recording
sheet. Ink is supplied from an ink supply source to the
recording head. As a result of such a construction, an
ink jet recording apparatus that must produce a large
number of copies must carry a large-sized ink cartridge,
which cannot be mounted on a carriage. Hence, the ink
cartridge is mounted on the housing of the recording ap-
paratus and the ink is supplied to the recording head
through a tube.
[0003] Reference is made to FIG. 16 in which an ex-
ample of such a prior art ink jet recording apparatus is
shown. A case main body 63 contains an ink bag 62
which includes an ink supply port 64. Ink cartridge 61 is
connected via a tube 65 to a sub tank 66 located on a
carriage 67. In this manner, ink can be supplied from the
sub tank 66 to a recording head affixed to a lower sur-
face of the carriage 67. The apparatus housing 60 also
contains a waste ink tank 70.
[0004] Supplying the ink in this manner significantly
increases the number of copies that can be printed by
using only one cartridge as compared with the case
where the ink cartridge is mounted on the carriage. How-
ever, the large size of the ink cartridge results in a large
recording apparatus, which is a problem.
[0005] EP 715958A discloses the design of such an
ink cartridge. An ink depletion detecting plate 69 (FIG.
17) is secured to the upper surface of the flexible ink
bag 62 to cover part of the upper surface of the ink bag.
The ink depletion detecting plate has a detecting piece
which projects out from a side thereof and aligns with a
window located in the case main body. A displacement
of this detecting piece 69 is sensed by an ink end de-
tector disposed on the main body of the recording ap-
paratus.
[0006] In an effort to overcome this problem, the ink
bag 62 has been accommodated in a housing 60 in such
a manner that a side surface along the length of the ink
bag 62 extends vertically with respect to the correspond-
ing side surface of the housing 60, thereby decreasing
the area needed to mount the ink cartridge 61 which re-
sults in the desired downsizing of the recording appara-
tus. Additionally, the size of the ink bag is increased to
use any dead space within the housing which results in
an increase in the ink capacity of the recording appara-
tus.
[0007] The prior art ink bag has been satisfactory.

However, an increase in the size of the ink bag results
in an increase in the area that is not covered by the ink
depletion detecting plate. Subsequently, when the ink
bag is subjected to vibrations during transportation or if
the ink cartridge is dropped, the area of the ink bag 62
not covered by the ink depletion detecting plate 69 is
shaken at a large amplitude. This results in the collision
of the uncovered area of the ink bag with the side walls
of the case main body. The uncovered area of the ink
bag can also be subjected to bending, twisting or rub-
bing of the ink bag boundary with the ink depletion de-
tecting plate. Consequent damage to the ink bag can
result in the breaking of the bag or impairment of its air
shielding characteristics.
[0008] Further, to prevent deformation of the ink bag
and thereby ensure stable, consistent discharge of ink
to the recording head, the shape of the ink bag is main-
tained by securing a flat area of the ink bag to the bottom
on the case main body 63. Additionally, this attachment
prevents damage to the ink bag 62 during transporta-
tion.
[0009] However, in some cases, shaking of the ink at
the time when the bottom, flat surface of the ink bag is
affixed to the case main body with an adhesive 68, re-
sults in the creation of wrinkles on the thus attached sur-
face of the ink bag. These wrinkles extend parallel with
the short side of the rectangular ink bag. Moreover, ink
bags prepared by using a thick film to increase air shield-
ing characteristics have wrinkles that do not collapse.
These wrinkles cause problems with the flow of the ink
resulting in the blockage of the ink to the ink supply port
64 which in turn causes the ink to stagnate in the ink
bag. Additionally, the wrinkles cause the ink depletion
detecting plate to float by a certain height G from the
bottom of the ink cartridge. This condition persists even
when there is no more ink left in the ink bag thus pre-
venting the accurate detection of an ink end.
[0010] US 5400066A describes an ink tank cartridge
that prevents leakage of residual ink when the cartridge
is removed from an ink jet recording apparatus. An ink
bag of the cartridge is sandwiched between an upper
plate and a lower plate so that the upper plate can move
towards the lower plate as the ink bag contracts with use
of the ink. When the ink is substantially consumed the
upper and lower plates latch together by way of block
members mounted from the lower plate engaging into
openings in engagement pieces extending from the up-
per plate. Hence, the substantially empty ink bag is
maintained within a fixed confined space between the
upper and lower plates to prevent subsequent expan-
sion and contraction of the ink bag to prevent leakage
of ink from the bag after disengagement from an ink sup-
ply needle.

SUMMARY OF THE INVENTION

[0011] Generally speaking in accordance with the in-
vention, an ink cartridge includes a case main body. A
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flat flexible ink bag is formed so as to be substantially
rectangular and has an ink supply port formed on a short
side thereof. An ink depletion detecting plate is fixed to
one of the flat regions of the ink bag and has an out-
wardly projecting detecting piece. Another flat region of
the ink bag is fixed to a bottom of the case. A cover cov-
ers an opening of the case main body. In an exemplary
embodiment, the ink depletion detecting plate has pro-
jecting pieces on at least one long side thereof, the pro-
jecting pieces being such as to extend outward beyond
an outer edge of the ink bag and such as to allow front
ends thereof to come in contact with a side wall of the
case main body.
[0012] A projecting piece extending outward beyond
an outer edge of the ink bag is formed at least on a single
side of the ink depletion detecting plate. The projecting
piece is a short distance from said case to come in con-
tact with the side wall of the case main body at a short
stroke of the ink depletion detecting plate. Short stroke
length is defined as a distance short enough in length
to prevent vibration in the ink bag when the cartridge is
shaken, dropped or the like. As a result, the amount of
deformation of the ink bag during transportation or the
like can be suppressed as much as possible.
[0013] Accordingly, it is an object of this invention to
provide an improved ink cartridge capable of preventing
damage to the ink bag due to shaking, accidental drop-
ping and other such actions during the distribution proc-
ess.
[0014] Another object of the invention is to provide an
improved ink cartridge capable of reliably discharging
ink by preventing the wrinkling of the ink bag where it is
attached to the case main body.
[0015] Still another object of the invention is to provide
an improved ink cartridge capable of correctly detecting
ink depletion by preventing the wrinkling of the ink bag
where it is attached to the case main body.
[0016] A further object of the invention is to provide
an improved ink cartridge capable of keeping the
amount of deformation of the ink bag to a minimum
thereby protecting the ink bag from damage during
transportation.
[0017] Still other objects and advantages of the inven-
tion will in part be obvious and will in part be apparent
from the specification.
[0018] According to the present invention, there is
provided an ink cartridge suitable for use in an ink re-
cording apparatus, said ink cartridge comprising: a case
main body having an opening and a side wall; a flat, flex-
ible ink bag, said ink bag being substantially rectangular
in shape, said ink bag having at least a first flat surface,
said first flat surface being affixed to said case main
body; an ink depletion detecting plate affixed to a sec-
ond flat surface of said ink bag, said second flat surface
being located on a side of said ink bag opposed to said
first flat surface; and a cover for covering the opening
of said case main body, said cover being located on the
same side of said ink bag as said ink depletion detecting

plate; characterised in that said ink depletion detecting
plate has a plurality of projecting pieces projecting from
at least one side thereof, said ink bag having an outer
edge, said projecting pieces extending sufficiently be-
yond the outer edge of said ink bag to permit a front end
of said projecting pieces to come in contact with the side
wall of said case main body upon movement of said ink
bag in at least a first predetermined direction towards
the side wall of said case main body.
[0019] The invention accordingly comprises the sev-
eral steps and the relation of one or more of such steps
with respect to each of the others, and the apparatus
embodying features of construction, combinations of el-
ements and arrangement of parts which are adapted to
effect such steps, all as exemplified in the following de-
tailed disclosure, and the scope of the invention will be
indicated in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] For a fuller understanding of the invention, ref-
erence is had to the following description taken in con-
nection with the accompanying drawings, in which:

FIG. 1 is an exploded perspective view of a first em-
bodiment of an ink cartridge constructed in accord-
ance with the present invention;
FIG. 2 is a top plan view of the open ink cartridge
showing an ink depletion detecting plate with the ink
bag constructed in accordance with the first embod-
iment of the present invention;
FIG. 3 is a cross-sectional view taken along line A-A
of FIG. 1;
FIG. 4 is a cross-sectional view taken along line B-B
of FIG. 1;
FIGS. 5(A) and 5(B) are cross-sectional views tak-
en along line B-B of FIG. 1, showing the relationship
between the ink bag and the case main body when
the ink bag and the case main body have been
shaken horizontally and vertically;
FIG. 6 is an exploded perspective view illustrating
a second embodiment of an ink cartridge construct-
ed in accordance with the present invention;
FIG. 7 is a cross-sectional view taken along a line
C-C of FIG. 6;
FIG. 8 is a perspective view of a cover of the case
main body constructed in accordance with a third
embodiment of the invention;
FIG. 9 is a partially cutaway exploded perspective
view of a fourth embodiment of an ink cartridge con-
structed in accordance with the present invention;
FIG. 10 is a cross-sectional view taken along line
D-D of FIG. 9;
FIG. 11A is a diagram showing an ink bag used in
the invention with no ink charged therein;
FIG. 11B is a diagram showing an ink bag with ink
charged therein and with the opening thereof
sealed;
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FIG. 12 is a diagram showing an ink filled ink bag
and case before the ink bag is placed within the
case main body in accordance with the invention;
FIG. 13 is a sectional view showing a depleted ink
bag secured to a case main body in accordance
with the invention;
FIG. 14 is a sectional exploded view of an ink car-
tridge constructed in accordance with a fifth embod-
iment of the present invention;
FIG. 15 is a sectional view of an ink cartridge con-
structed in accordance with a sixth embodiment of
the present invention;
FIG. 16 is a diagram showing an ink jet recording
apparatus having an ink cartridge accommodated
in a case in accordance with the prior art; and
FIG. 17 is a diagram showing an ink cartridge with-
out any ink in an ink bag secured to a case main
body in accordance with the prior art.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0021] Reference is made to FIG. 1 which illustrates
an ink cartridge, generally indicated as 1, constructed
in accordance with a first embodiment of the invention.
Ink cartridge 1 includes a case main body 30, a flat, flex-
ible, rectangular ink bag 10 with ink sealed therein and
an ink depletion detecting plate 20. Ink depletion detect-
ing plate 20 has an extending detecting piece 21 on a
long side thereof. The detecting piece 21 serves to op-
erate an ink depletion detector, not shown, constructed
of a light switch or similar device. Case main body 30
accommodates the ink bag 10 and the ink depletion de-
tecting plate 20. A cover 35 seals an open end of case
main body 30.
[0022] The front surface of the ink bag 10 facing the
open end of the case main body 30 is affixed to ink de-
pletion detecting plate 20 with an adhesive, a pressure
sensitive adhesive double coated tape or by similar
means, not shown. The rear surface of the ink bag 10
is affixed to the bottom of case main body 30 with an
adhesive 34, a pressure sensitive adhesive double coat-
ed tape, or by similar means. The adhesive is such that
it allows the ink bag 10 to be released from the case
main body 30.
[0023] Further, in a preferred embodiment, ink bag 10
is constructed of an aluminum laminated film formed by
interposing an aluminum foil between two films, e.g., a
nylon film on the outer side and a polyethylene film on
the inner side so that gas barrier characteristics can be
ensured. The aluminum laminated film has an opening
on a short side thereof. A conduit 14, allowing a molded
ink supply port 11 to be attached thereto, is attached to
an opening on the short side of ink bag 10 by thermal
fusion.
[0024] A flat region 200 of ink bag 10 forms a front
surface side of the ink bag 10, the surface facing the
open end of case 30. Positioning marks 13 are provided

on flat region 200 and provide support for the ink deple-
tion detecting plate 20. The positioning marks 13 facili-
tate the positioning of the detecting piece 21 found on
the ink depletion detecting plate 20 by causing the de-
tecting piece 21 to confront a window 31 located in the
bottom of the case main body 30.
[0025] Further, the ink depletion detecting plate 20 is
constructed of a thin plate having a rigidity such that it
follows any deformation of the ink bag 10 caused by a
change in the amount of ink in the ink bag 10. The four
corners of the ink depletion detecting plate 20 are cham-
fered to have rounded portions 23 (FIG. 2). Additionally,
the ink depletion detecting plate has projecting pieces
22 formed at least on a long side of detecting plate 20
opposite the long side on which the detecting piece 21
is formed. The projecting pieces 22 are located at posi-
tions that allow the front ends thereof to extend beyond
an outer edge 12 of ink bag 10 and come in contact with
the wall side of the case main body 30.
[0026] Further, as shown in FIG. 2, the width c of de-
tecting plate 20 and the length d of detecting plate 20
are set to values that are 0.6 times or greater, or more
preferably, 0.6 to 0.9 times the width C and the length
D of an ink containing region of the ink bag 10 when ink
bag 10 is filled with ink. c represents the short length
(width) of the ink depletion detecting plate 20, d repre-
sents the long length of the ink depletion detecting plate
20, C represents the short length (width) of the ink bag
10, and D represents the long length of the ink bag 10.
Additionally, the area of the ink depletion detecting plate
20 is defined to values that are 0.3 times or greater, or
more preferably 0.4 to 0.8 times the area of a flat region
200 of the ink bag 10.
[0027] Setting the area of the ink depletion detecting
plate 20 slightly smaller than that of the ink containing
region 200 of the ink bag 10, results in the ability to
smooth out any wrinkles and slack that may be formed
on the ink bag 10 when there is a small amount of ink
in the ink bag 10. This in turn helps in the proper dis-
charge of ink and allows for the correct detection of ink
depletion.
[0028] As shown in FIG. 3, the case main body 30 has
a sloped portion 32 on the bottom of case 30 at an end
of case 30 on the side opposing the ink supply port 11
of ink bag 10. This sloped portion 32 has a downward
sloping surface which faces the opening of the case
main body 30. The opposite surface thereof forms a re-
cess 33 so that the sloped portion 32 can fit the shape
of a swollen portion 15 of the ink bag 10. This arrange-
ment within the case main body 30 allows for the attach-
ment of the ink bag 10 to the bottom thereof with the
adhesive 34 or similar means. This adhesion is made
so as to be separable.
[0029] As shown in FIG. 4, there are a plurality of pro-
jections 36 on the back of the cover 35. When the ink
bag 10 is filled with ink, these projections 36 are sub-
stantially in contact with a front surface, facing cover 35,
of ink depletion detecting plate 20. These projections 36
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are made preferably of elastic bodies and are scattered
around so as to enhance the ability of the ink depletion
detecting plate 20 to coincide with the flat region of the
ink bag 10.
[0030] In this first embodiment, the ink cartridge 1 is
assembled by affixing an ink filled ink bag 10 to the bot-
tom of the case main body 30 with an adhesive 34 or a
similar material. The four corners of the ink end detect-
ing plate 20 are aligned with the positioning marks 13 of
the ink bag 10. The ink depletion detecting plate 20 is
then secured to the exposed surface of the ink bag 10
with a pressure sensitive adhesive double coated tape
or a similar material. This results in the positioning of
the detecting piece 21 in alignment with and confronting
the window 31 of the case main body. As a final step,
the opening of the case main body 30 is sealed by af-
fixing the cover 35 to the top of the case main body 30.
[0031] FIGS. 5A and 5B depict an ink filled ink bag 10
being subjected to pressure vibrations in the directions
of arrows O, P during transportation or the like. The in-
ertia of the ink filled ink bag 10 causes the application
of this force to result in the vibration of the ink bag 10
along the width of the ink bag 10. However, since the
upper surface of the ink bag 10 is fixed integrally to the
ink depletion detecting plate 20 over a wide region, and
since the projecting pieces 22 of the ink depletion de-
tecting plate 20 come in contact with the side wall of the
case main body 30 with extremely short displacements,
the ink bag 10 is checked from shaking.
[0032] Further, when the ink cartridge 1 is subjected
to vibrations in directions indicated by the arrows Q, in
FIGS. 5(A), 5(B), the ink bag 10 tends to vibrate in the
directions of thickness. However, the ink bag 10 has the
lower surface thereof fixed to the bottom of the case
main body 30 over a wide region with the adhesive 34
and has the upper surface thereof fixed over a wide re-
gion by the ink depletion detecting plate 20 that is
pressed by the plurality of projections 36 arranged on
the cover 35. Therefore, the ink bag 10 is also prevented
from shaking. As a result of these actions, the ink bag
10 can be reliably checked from shaking when trans-
ported or dropped.
[0033] Additionally, the four corners of the ink deple-
tion detecting plate 20 come in contact with the ink bag
10 over a wide area of the rounded portions 23 as de-
picted in FIG. 2. Therefore, there is no likelihood that
the ink bag 10 will be damaged by scratching.
[0034] Further, the ink bag 10 has the ink supply port
11 fixed to the case main body 30. The side opposite
the ink supply port 11 is supported by a sloped portion
32 on the bottom of the case main body 30 as shown in
FIG.3. The ink bag 10 has a shape regulated by the ri-
gidity thereof. Thus, the exposed region of the ink bag
10 amounting to about 20% of the width extending be-
tween long sides of the ink depletion detecting plate 20
can be checked from being deformed wherever possi-
ble. Hence, damage caused to the ink bag 10 by bend-
ing, twisting, and rubbing that tended to occur at the

boundary of the ink bag 10 with the ink depletion detect-
ing plate 20 in the prior art can be prevented.
[0035] Moreover, in the prior art, when the ink car-
tridge 1 is attached to the recording apparatus, the ink
bag 10 gets deformed. On the other hand, in the present
invention, the ink depletion detecting plate 20, which is
in contact with the ink bag 10 on almost all the region,
causes the ink bag to maintain a uniform shape resulting
in the gradual consumption of the ink in the ink bag 10.
As a result, even with a minimal amount of ink in the ink
bag 10, the ink is discharged in a smooth manner. Ad-
ditionally, such an arrangement is capable of correctly
detecting an ink depletion when all the ink in the ink bag
10 is consumed.
[0036] Once the ink in the ink cartridge 1 has been
consumed and an ink depletion is detected, the ink car-
tridge can be removed from the housing of the recording
apparatus by hooking a finger in the recess 33 formed
on the bottom of the case main body 30. Thus, the ink
cartridge 1 can be withdrawn from the recording appa-
ratus main body with ease.
[0037] The ink depletion detecting plate 20 is de-
signed so as to have substantially the same size as the
flat region of the ink bag 10 in the aforementioned em-
bodiment. If each side of the ink depletion detecting
plate 20 is set to a size so as to project beyond the outer
edge of the ink bag 10 toward the side wall of the case
main body 30, the projecting pieces 22 can be made as
short as possible or dispensed with entirely.
[0038] Reference is now made to FIG. 6 in which a
cartridge 100 constructed in accordance with a second
embodiment of the invention is provided. Like structure
is identified by like numerals. Ink cartridge 100 has a
case main body 30 having a sloped portion 32' on the
bottom of case 30 at the side of case 30 at which the ink
supply port 11 is to be positioned. Sloped portions 32,
32' fit the shapes of the swollen portions 15 of the ink
bag 10 as depicted in FIG. 7. The case main body 30
contains the ink bag 10 therein in such a manner that
the ink bag 10 is separably fixed to the bottom thereof
with the adhesive 34 or a similar material.
[0039] Further, the cover 35 has sloped portions 37,
37' on the bottom thereof that are disposed in confront-
ing relationship with the sloped portions 32, 32' formed
on case main body 30. The sloped portions 37, 37' are
provided so as to fit swollen portions 15 of the ink bag
10 facing cover 35. The sloped portion 37 located on the
opposite side of the ink supply port 11 is created by form-
ing a recess 38 on the cover 35, and provides an addi-
tional handle for attaching and detaching the ink car-
tridge 1 along with the confronting recess 33.
[0040] When the ink cartridge 100 is subjected to vi-
brations in directions indicated by the arrows R as
shown in FIG. 7, the ink bag 10 receives a force along
the length thereof. Under such circumstances, the ink
depletion detecting plate 20 comes in contact with the
sloped portions 37, 37' formed on the cover 35 before it
can move a great distance resulting in extremely small
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displacements. In addition, the ink bag 10 has both sur-
faces thereof supported by the sloped portions 37, 37'
and 32, 32'. Therefore, the shaking of the ink bag 10 can
be checked.
[0041] Reference is now made to FIG. 8 which shows
an ink cover 135 constructed in accordance with a third
embodiment of the invention. Like numerals are utilized
to indicate like structures. A plurality of ribs 39, 39' are
disposed on opposed sides of cover 135 at the width
(short side) of ink bag 10 so as to cover almost all the
length of the short sides of ink bag 10. This results in
the formation of slopes that fit the shapes of the swollen
portions 15 of the ink bag 10.
[0042] Accordingly, the ribs 39, 39' support the
shapes of the swollen portions 15 of the ink bag 10
thereby checking the shaking of the ink bag 10 as a
whole. Further, the absence of a recess on the cover
135 permits the surface of the cover 135 to be flat, which
in turn allows for the bonding of a large adhesive label
on the cover 135.
[0043] Reference is now made to FIGS. 9 and 10 in
which an ink cartridge, generally indicated as 300, con-
structed in accordance with a fourth embodiment of the
invention is shown. Like numerals are utilized to indicate
like structure. Ink cartridge 300 includes a flat back
member 16 secured to almost all the region of one of
the flat regions of the ink bag 10. The back member is
designed so as to be fixed to the bottom of the case main
body 30 with the adhesive 34.
[0044] Reference is now made to FIGS. 11(A) and 11
(B) in which charging ink bag 10 is shown. Ink bag 10
has an ink charge opening 10a arranged therein as
shown in FIG. 11(A). The back member 16 is large
enough to cover the majority of the flat surface when the
ink bag 10, with the ink filled therein, is accommodated
in the case main body 30. Back member 16 is prepared
and then stuck to the surface of the ink bag 10 on the
side that is fixed to case main body 30, with the long
sides of the ink bag 10 expanded, using the adhesive
34, a pressure sensitive adhesive double coated tape,
or the like. This is done before the ink is charged into
ink bag 10.
[0045] Next, the ink bag 10 is suspended with the ink
supply port 11 facing downward, and a predetermined
amount of ink is charged into the ink bag 10 in the open-
ing 10a. The opening 10a is then sealed by thermal fu-
sion or a similar method, as shown in FIG. 11(B). This
completes the preparation of the ink bag 10.
[0046] Reference is now made to FIG. 12 in which the
continued assembly of ink cartridge 1 is shown. Ink bag
10 is then kept flat by one surface of the back member
16 and the other surface of the back member 16 is fixed
to the bottom of the case main body 30 with the adhesive
34 or the like. Therefore, even if the ink is shaken during
assembly, ink bag 10 is fixed to the case main body 30
without any wrinkling because the fixing surface of the
ink bag 10 is kept flat by the back member 16.
[0047] The ink cartridge 1 constructed in this manner

has flat regions of the ink bag 10 that are wrinkle free
and flat. Thus, the ink within the ink bag 10 is correctly
discharged to the ink supply port 11. Furthermore, upon
consumption of the ink, both surfaces of the ink bag 10
are brought into intimate contact with each other without
being disturbed by wrinkles as shown in FIG. 13. Any
remaining ink can be sensed by the ink depletion de-
tecting plate 20 in accordance with the displacement of
the detecting piece 21.
[0048] Reference is now made to FIG. 14 in which an
ink cartridge, generally indicated as 400, constructed in
accordance with a fifth embodiment of the invention is
provided. Like numerals are utilized to indicate like
structure. Ink cartridge 400 includes a back member 17
affixed to a flat region of ink bag 10. A plurality of pro-
jections 18 are arranged on back member 17. Recesses
41 are formed on the bottom of a case main body 40 so
as to receive the projections 18. As a result of this con-
struction, the ink bag 10 can be correctly located on the
case main body 40 only by positioning the projections
18 of the back member 17 with respect to the recesses
41 on the case main body 40 and engaging the former
with the latter.
[0049] Reference is now made to FIG. 15 in which an
ink cartridge, generally indicated as 500, constructed in
accordance with a sixth embodiment of the invention is
provided. Like numerals are utilized to indicate like
parts. Ink cartridge 500 includes a case main body 50.
A plurality of retaining members 51 are arranged on the
inner side surfaces of case main body 50. A back mem-
ber 19 is secured to a flat surface of the ink bag 10 and
is releasably secured to the case main body 50 by re-
taining members 51. As a result of this construction,
when the back member 19 is pushed into the bottom of
the case main body 50, both end portions of the back
member 19 are fixed by the retaining members 51.
[0050] In each of the aforementioned embodiments,
the back member is bonded to the flat surface of the ink
bag 10 before charging the ink into the ink bag 10. How-
ever, the back member may be bonded to the flat region
of the ink bag even after the ink has been charged into
the ink bag. This can be done without any wrinkling as
long as the ink bag with the ink filled therein is placed
on a flat plate and tension is applied in all directions of
the ink bag in order to prevent any shaking of the ink bag.
[0051] By providing a flat flexible ink bag that is
formed so as to be substantially rectangular and that has
an ink supply port formed on one short side thereof; an
ink depletion detecting plate that is fixed to one flat re-
gion of the ink bag and that has an outwardly projecting
detecting piece; a case main body that accommodates
the ink bag while fixing the other flat region of the ink
bag to the bottom thereof; and a cover that covers an
opening of the case main body, and as arranging, on at
least one long side of the ink depletion detecting plate,
projecting pieces such as to extend outward beyond an
outer edge of the ink bag and such as to allow front ends
thereof to come in contact with a side wall of the case

9 10



EP 0 834 403 B1

7

5

10

15

20

25

30

35

40

45

50

55

main body vibration of the ink bag may be checked. Be-
cause, the projecting pieces formed on the ink depletion
detecting plate come in contact with the side wall of the
case main body at short strokes, so that the ink bag can
be reliably prevented from being damaged by the ink
depletion detecting plate while suppressing deformation
of the ink bag at the time the ink bag is subjected to
vibrations due to transportation or the like the integrity
of the ink bag is preserved.
[0052] It will thus be seen that the objects set forth
above, among those made apparent from the preceding
description, are efficiently attained. Changes may be
made in carrying out the above process and in the con-
struction set forth. Accordingly, the aforegoing descrip-
tion has been given by way of example only and it will
be appreciated by a person skilled in the art that modi-
fications can be made without departing from the scope
of the present invention.

Claims

1. An ink cartridge (1) suitable for use in an ink record-
ing apparatus, said ink cartridge (1) comprising:

a case main body (30) having an opening and
a side wall;
a flat, flexible ink bag (10), said ink bag (10) be-
ing substantially rectangular in shape, said ink
bag (10) having at least a first flat surface, said
first flat surface being affixed to said case main
body (30);
an ink depletion detecting plate (20) affixed to
a second flat surface of said ink bag (10), said
second flat surface being located on a side of
said ink bag (10) opposed to said first flat sur-
face;
and a cover (35) for covering the opening of
said case main body (30), said cover (35) being
located on the same side of said ink bag as said
ink depletion detecting plate (20);

characterised in that said ink depletion de-
tecting plate (20) has a plurality of projecting pieces
(22) projecting from at least one side thereof, said
ink bag (10) having an outer edge, said projecting
pieces (22) extending sufficiently beyond the outer
edge of said ink bag to permit a front end of said
projecting pieces (22) to come in contact with the
side wall of said case main body (30) upon move-
ment of said ink bag (10) in at least a first predeter-
mined direction towards the side wall of said case
main body (30).

2. An ink cartridge according to claim 1, character-
ised in that the width (c) of said detecting plate (20)
and the length (d) of said detecting plate (20) are
0.6 times or greater the width (C) and the length (D)

of an ink containing region of said ink bag (10) when
said ink bag (10) is filled with ink.

3. An ink cartridge according to claim 1, character-
ised in that an area of said detection plate (20) is
at least 0.3 or more times an area of said flat surface
of said ink bag (10).

4. An ink cartridge according to claim 1, character-
ised in that said ink depletion detecting plate (20)
has corners, the comers being formed as rounded
portions (23).

5. An ink cartridge according to claim 1, character-
ised by a plurality of projections (36) affixed to said
cover (35), said projections (36) being adapted to
contact with said ink depletion detecting plate (20).

6. An ink cartridge according to claim 1, character-
ised in that said case main body (30) has a sloped
portion (32) adapted to receive a swollen portion
(15) of said ink bag (10).

7. An ink cartridge according to claim 6, character-
ised in that said sloped portion (320 is formed of a
recess (33) of said case main body (30).

8. An ink cartridge according to claim 1, character-
ised by a sloped portion (37, 37') formed on said
cover (35) adapted to receive a swollen portion (15)
of said ink bag (10).

9. An ink cartridge according to claim 8, character-
ised in that said sloped portion (37, 37') is formed
of a recess (33) of said cover (35).

10. An ink cartridge according to claim 1, character-
ised by a plurality of ribs (39, 39') formed on said
cover (35), said ribs (39, 39') having a slope adapt-
ed to receive a swollen portion (15) of said ink bag
(10).

11. An ink cartridge according to claim 1, further char-
acterised by a plurality of positioning marks (13)
located on a flat surface (200) of said ink bag (10)
to ensure an accurate predetermined positioning of
said ink depletion detecting plate (20), whereby a
detecting piece (21) of said ink depletion detection
plate (20) aligns with a window formed in the bottom
of said case main body (30).

12. An ink cartridge according to claim 1, further char-
acterised by a flat back member (16) secured to
the flat surface of said ink bag not affixed to said ink
depletion detecting plate (20), said back member
(16) being affixed to substantially all the area of said
first flat surface, and wherein said back member
(16) is affixed to the bottom of said case main body
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(30).

13. An ink cartridge according to claim 12, further char-
acterised by an adhesive (34) disposed between
said flat back member (16) and said case main body
(30).

14. An ink cartridge according to claim 12, further char-
acterised by a retaining member (51) formed on
said case main body (30), said retaining member
(51) releasably securing said flat back member (16)
to said case main body.

15. An ink cartridge according to claim 7, further char-
acterised by a second sloped portion (32') formed
on said case main body (30) adapted to receive an-
other swollen portion (15) of said ink bag (10).

16. An ink cartridge according to claim 12, further char-
acterised by projections (18) formed on said flat
back member (16), and recesses (41) formed on
said case main body (30) for receiving said projec-
tions (18).

17. An ink cartridge according to claim 11, character-
ised in that said detecting piece (21) is attached to
and projects from an edge of said ink depletion de-
tecting plate (20).

Patentansprüche

1. Tintenpatrone (1), welche sich zur Verwendung in
einer Tintenaufzeichnungsvorrichtung eignet, wo-
bei die Tintenpatrone (1) umfasst:

einen Gehäusehauptkörper (30) mit einer Öff-
nung und einer Seitenwand;

einen flachen, flexiblen Tintensack (10), wobei
der Tintensack (10) der Form nach im Wesent-
lichen rechteckig ist, wobei der Tintensack (10)
mindestens eine erste flache Oberfläche auf-
weist, wobei die erste flache Oberfläche am
Gehäusehauptkörper (30) befestigt ist;

eine Tintenerschöpfungserfassungsplatte (20),
die an einer zweiten flachen Oberfläche des
Tintensacks (10) befestigt ist, wobei die zweite
flache Oberfläche auf einer Seite des Tinten-
sacks (10), welche der ersten flachen Oberflä-
che gegenüberliegt, angeordnet ist;

und eine Abdeckung (35) zum Abdecken der
Öffnung des Gehäusehauptkörpers (30), wobei
die Abdeckung (35) auf derselben Seite des
Tintensacks wie die Tintenerschöpfungserfas-
sungsplatte (20) angeordnet ist;

dadurch gekennzeichnet, dass die Tintener-
schöpfungserfassungsplatte (20) eine Mehrzahl
vorragender Teile (22) aufweist, welche von wenig-
stens einer Seite davon vorragen, wobei der Tinten-
sack (10) eine Außenkante aufweist, wobei sich die
vorragenden Teile (22) ausreichend über die Au-
ßenkante des Tintensacks hinaus erstrecken, um
zu ermöglichen, dass ein Vorderende der vorragen-
den Teile (22) nach Bewegung des Tintensacks (10)
in zumindest einer ersten vorgegebenen Richtung
zur Seitenwand des Gehäusehauptkörpers (30) hin
mit der Seitenwand des Gehäusehauptkörpers (30)
in Berührung gelangt.

2. Tintenpatrone gemäß Anspruch 1, dadurch ge-
kennzeichnet, dass die Breite (c) der Erfassungs-
platte (20) und die Länge (d) der Erfassungsplatte
(20) das 0,6-Fache oder mehr der Breite (C) und
der Länge (D) eines Tinte enthaltenden Bereichs
des Tintensacks (10), wenn der Tintensack (10) mit
Tinte gefüllt ist, sind.

3. Tintenpatrone gemäß Anspruch 1, dadurch ge-
kennzeichnet, dass eine Fläche der Erfassungs-
platte (20) mindestens das 0,3-Fache oder Mehrfa-
che einer Fläche der flachen Oberfläche des Tin-
tensacks (10) ist.

4. Tintenpatrone gemäß Anspruch 1, dadurch ge-
kennzeichnet, dass die Tintenerschöpfungserfas-
sungsplatte (20) Ecken aufweist, wobei die Ecken
als gerundete Abschnitte (23) ausgebildet sind.

5. Tintenpatrone gemäß Anspruch 1, gekennzeich-
net durch eine Mehrzahl von Vorsprüngen (36),
welche an der Abdeckung (35) befestigt sind, wobei
die Vorsprünge (36) ausgebildet sind, um mit der
Tintenerschöpfungserfassungsplatte (20) in Kon-
takt zu gelangen.

6. Tintenpatrone gemäß Anspruch 1, dadurch ge-
kennzeichnet, dass der Gehäusehauptkörper (30)
einen geneigten Abschnitt (32) aufweist, welcher
ausgebildet ist, um einen verdickten Abschnitt (15)
des Tintensacks (10) aufzunehmen.

7. Tintenpatrone gemäß Anspruch 6, dadurch ge-
kennzeichnet, dass der geneigte Abschnitt (32)
aus einer Ausnehmung (33) des Gehäusehauptkör-
pers (30) gebildet ist.

8. Tintenpatrone gemäß Anspruch 1, gekennzeich-
net durch einen auf der Abdeckung (35) ausgebil-
deten geneigten Abschnitt (37, 37'), welcher ausge-
bildet ist, um einen verdickten Abschnitt (15) des
Tintensacks (10) aufzunehmen.

9. Tintenpatrone gemäß Anspruch 8, dadurch ge-
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kennzeichnet, dass der geneigte Abschnitt (37,
37') aus einer Ausnehmung (33) der Abdeckung
(35) gebildet ist.

10. Tintenpatrone gemäß Anspruch 1, gekennzeich-
net durch eine Mehrzahl von Rippen (39, 39'), wel-
che an der Abdeckung (35) ausgebildet sind, wobei
die Rippen (39, 39') eine Neigung aufweisen, wel-
che ausgebildet ist, um einen verdickten Abschnitt
(15) des Tintensacks (10) aufzunehmen.

11. Tintenpatrone gemäß Anspruch 1, ferner gekenn-
zeichnet durch eine Mehrzahl von Positioniermar-
ken (13), die auf einer flachen Oberfläche (200) des
Tintensacks (10) angeordnet sind, um eine genau
vorgegebene Positionierung der Tintenerschöp-
fungserfassungsplatte (20) zu gewährleisten, wo-
bei ein Erfassungsteil (21) der Tintenerschöpfungs
erfassungsplatte (20) fluchtend mit einem Fenster,
welches in der Unterseite des Gehäusehauptkör-
pers (30) ausgebildet ist, zu liegen kommt.

12. Tintenpatrone gemäß Anspruch 1, ferner gekenn-
zeichnet durch ein flaches Rückenglied (16), wel-
ches an der flachen Oberfläche des Tintensacks
befestigt ist, welches nicht an der Tintenerschöp-
fungserfassungsplatte (20) befestigt ist, wobei das
Rückenglied (16) an im Wesentlichen der gesamten
Fläche der ersten flachen Oberfläche befestigt ist,
und wobei das Rückenglied (16) an der Unterseite
des Gehäusehauptkörpers (30) befestigt ist.

13. Tintenpatrone gemäß Anspruch 12, ferner gekenn-
zeichnet durch ein Klebemittel (34), welches zwi-
schen dem flachen Rückenglied (16) und dem Ge-
häusehauptkörper (30) angeordnet ist.

14. Tintenpatrone gemäß' Anspruch 12, ferner ge-
kennzeichnet durch ein Festhalteglied (51), wel-
ches am Gehäusehauptkörper (30) ausgebildet ist,
wobei das Festhalteglied (51) das flache Rücken-
glied (16) lösbar am Gehäusehauptkörper befe-
stigt.

15. Tintenpatrone gemäß Anspruch 7, ferner gekenn-
zeichnet durch einen am Gehäusehauptkörper
(30) ausgebildeten zweiten geneigten Abschnitt
(32'), welcher ausgebildet ist, um einen anderen
verdickten Abschnitt (15) des Tintensacks (10) auf-
zunehmen.

16. Tintenpatrone gemäß Anspruch 12, ferner gekenn-
zeichnet durch Vorsprünge (18), welche am fla-
chen Rückenglied (16) ausgebildet sind, und Aus-
nehmungen (41), welche am Gehäusehauptkörper
(30) zum Aufnehmen der Vorsprünge (18) ausge-
bildet sind.

17. Tintenpatrone gemäß Anspruch 11, dadurch ge-
kennzeichnet, dass das Erfassungsteil (21) an ei-
ner Kante der Tintenleerzustandserfassungsplatte
(20) befestigt ist und davon vorragt.

Revendications

1. Cartouche d'encre (1) adaptée à l'utilisation dans
un appareil d'enregistrement à encre, ladite cartou-
che d'encre (1) comportant :

un corps principal de boîtier (30) ayant une
ouverture et une paroi latérale;
une poche d'encre flexible plate (10), ladite po-
che d'encre flexible plate (10) étant d'une forme
sensiblement rectangulaire, ladite poche d'en-
cre (10) ayant au moins une première surface
plate, ladite première surface plate étant fixée
sur ledit corps principal de boîtier (30);
une plaque de détection d'épuisement d'encre
(20) fixée sur une deuxième surface plate de
ladite poche d'encre (10), ladite deuxième sur-
face plate étant disposée sur un côté de ladite
poche d'encre (10) opposée à ladite première
surface plate;
et un couvercle (35) destiné à recouvrir l'ouver-
ture dudit corps principal de boîtier (30), ledit
couvercle (35) étant disposé sur le même côté
de ladite poche d'encre que ladite plaque de
détection d'épuisement d'encre (20);

caractérisée en ce que ladite plaque de dé-
tection d'épuisement d'encre (20) a plusieurs piè-
ces saillantes (22) qui dépassent d'au moins un cô-
té de celle-ci, ladite poche d'encre (10) ayant un
bord extérieur, lesdites pièces saillantes (22)
s'étendant suffisamment au-delà du bord extérieur
de ladite poche d'encre pour permettre à une extré-
mité avant desdites pièces saillantes (22) de venir
en contact avec la paroi latérale dudit corps princi-
pal de boîtier (30) lors du mouvement de ladite po-
che d'encre (10) dans au moins une première direc-
tion prédéterminée vers la paroi latérale dudit corps
principal de boîtier (30).

2. Cartouche d'encre selon la revendication 1, carac-
térisé en ce que la largeur (c) de ladite plaque de
détection (20) et la longueur (d) de ladite plaque de
détection (20) sont de 0,6 fois ou plus la largeur (C)
et la longueur (D) d'une zone contenant de l'encre
de ladite poche d'encre (10) lorsque ladite poche
d'encre (10) est remplie avec l'encre.

3. Cartouche d'encre selon la revendication 1, carac-
térisée en ce qu'une surface de ladite plaque de
détection (20) est d'au moins 0,3 fois ou plus une
surface de ladite surface plate de ladite poche d'en-
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cre (10).

4. Cartouche d'encre selon la revendication 1, carac-
térisée en ce que ladite plaque de détection d'épui-
sement d'encre (20) a des coins, les coins étant
sous la forme de parties arrondies (23).

5. Cartouche d'encre selon la revendication 1, carac-
térisée par plusieurs saillies (36) fixées sur ledit
couvercle (35), lesdites saillies (36) étant prévues
pour venir en contact avec ladite plaque de détec-
tion d'épuisement d'encre (20).

6. Cartouche d'encre selon la revendication 1, carac-
térisée en ce que ledit corps principal de boîtier
(30) a une partie inclinée (32) prévue pour recevoir
une partie renflée (15) de ladite poche d'encre (10).

7. Cartouche d'encre selon la revendication 6, carac-
térisée en ce que ladite partie inclinée (32) est for-
mée par un renfoncement (33) dudit corps principal
de boîtier (30).

8. Cartouche d'encre selon la revendication 1, carac-
térisée par une partie inclinée (37, 37') formée sur
ledit couvercle (35) prévue pour recevoir une partie
renflée (15) de ladite poche d'encre (10).

9. Cartouche d'encre selon la revendication 8, carac-
térisée en ce que ladite partie inclinée (37, 37') est
formée par un renfoncement (33) dudit couvercle
(35).

10. Cartouche d'encre selon la revendication 1, carac-
térisée par plusieurs nervures (39, 39') formées sur
ledit couvercle (35), lesdites nervures (39, 39')
ayant une pente prévue pour recevoir une partie
renflée (15) de ladite poche d'encre (10).

11. Cartouche d'encre selon la revendication 1, carac-
térisée en outre par plusieurs repères de position-
nement (13) disposés sur une surface plate (200)
de ladite poche d'encre (10) afin d'assurer une po-
sition prédéterminée précise de ladite plaque de dé-
tection d'épuisement d'encre (20), de sorte qu'une
pièce de détection (21) de ladite plaque de détec-
tion d'épuisement d'encre (20) s'aligne avec une fe-
nêtre formée dans le fond dudit corps principal de
boîtier (30).

12. Cartouche d'encre selon la revendication 1, carac-
térisée en outre par un élément arrière plat (16)
fixé sur la surface plate de ladite poche d'encre qui
n'est pas fixée sur ladite plaque de détection d'épui-
sement d'encre (20), ledit élément arrière (16) étant
fixé sur sensiblement toute la surface de ladite pre-
mière surface plate, et dans laquelle ledit élément
arrière (16) est fixé sur le fond dudit corps principal

de boîtier (30).

13. Cartouche d'encre selon la revendication 12, ca-
ractérisée en outre par un adhésif (34) disposé
entre ledit élément arrière plat (16) et ledit corps
principal de boîtier (30).

14. Cartouche d'encre selon la revendication 12, ca-
ractérisée en outre par un élément de retenue (51)
formé sur ledit corps principal de boîtier (30), ledit
élément de retenue (51) fixant de manière libérable
ledit élément arrière plat (16) sur ledit corps princi-
pal de boîtier.

15. Cartouche d'encre selon la revendication 7, carac-
térisée en outre par une deuxième partie inclinée
(32') formée sur ledit corps principal de boîtier (30)
prévu pour recevoir une autre partie renflée (15) de
ladite poche d'encre (10).

16. Cartouche d'encre selon la revendication 12, ca-
ractérisée en outre par des saillies (18) formées
sur ledit élément arrière plat (16), et des renfonce-
ments (41) formés sur ledit corps principal de boîtier
(30) afin de recevoir lesdites saillies (18).

17. Cartouche d'encre selon la revendication 11, carac-
térisée en ce que ladite pièce de détection (21) est
fixée sur et dépasse d'un bord de ladite plaque de
détection d'épuisement d'encre (20).
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