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The present invention relates to an ink car-
tridge, detachably mountable to an ink jet recording

_head, for containing ink to be ejected through a

recording head.

An ink jet recording system is known to effect
recording on a recording material such as paper,
OHP sheet. The ink jet recording system is such
that the ink is ejected to the recording material
from a recording head, and therefore, the running
cost is low and the noise produced is low.

Recently, a type of ink jet recording system in
which a recording head and an ink container are
carried on a carriage and are scanningly moved, is
particularly noted from the standpoint of down-
sizing of the apparatus.

Furthermore, in consideration of the fact that
the service life of the recording head is longer than
the service life of the ink container, the ink con-
tainer is made separable from the recording head.

Referring to Figure 1, such an exchangeable
ink container is illustrated.

An outer wall of an ink container 11 is provided
with an ink supply port 13 for permitting supply of
the ink to the recording head 12. By connecting an
ink supply pipe 14 of a recording head 12 to the
ink supply port 13, the supply of the ink is permit-
ted from the ink container to the recording head 12.

Designated by a reference numeral 17 is an air
vent to function to introduce the air into the ink
container upon ink supply. The ink container 11, an
ink retaining member 15 is provided. By the proper
ink retaining force of the retaining member 15, the
ink is prevented from leaking through the recording
head 12, and proper ink supply to the recording
head 12 is assured. As for the ink retaining mem-
ber 15, cotton like fibers or porous materials having
continuous pores, are usable. Particularly, sponge
material of polyurethane foam or the like is widsly
used because the ink retaining force can be easily
adjusted.

In an ink jet cartridge having an integral record-
ing head and ink container, an ink supply pipe of
the recording head is fixedly mounted relative to
the ink retaining member or a vacuum generating
member in the ink container under a predetermined
pressure of contact. By doing so, the vacuum pro-
ducing member is maintained at a predetermined
compressed state so that the air introduction at the
contact portion is prevented. In addition, the vacu-
um producing material is compressed to increase
the capillary force toward the supply pipe, and
therefore, the adjacent ink can be concentrated to
the supply pipe. The situation is different in an ink
cartridge which is detachably mountable to the

- recording head. That is, the mounting can be easy

for the operator, and after the mounting, the ink
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even if the mounting actions by the user is re-
peated, the ink supply reliability is to be main-
tained.

. On the other hand, the demand for the down-
sizing of the recording apparatus, the width W, the
height H and the depth D of the ink container are
desired to be as small as possible. However, this
reduces the usable quantity of the ink contained
therein with the result of frequent exchange of the
ink container, and in addition, a high running cost.

In the case of color recording, ink containers of
various colors such as yellow, magenta, cyan and
black colors, are disposed in parallel. In this case,
the most desirable is the reduction of the width W.
Therefore, it would be considered to increase the
ink capacity by increasing the height H or the
depth D because the reduction of the ink capacity
is not desired. However, if the width W is small and
the height H is large, it is difficult to insert the
vacuum producing material into the container dur-
ing the manufacturing of the ink container. In addi-
tion, if the height H is large, the vacuum producing
property is different between when the ink con-
tainer is full-(high static head) and when a substan-
tial quantity of the ink has been consumed. Thus,
the ink sjection property of the recording head is
influenced. In other words, the print qualities are
not stable. When the depth D is increased to
increase the ink capacity, the distance through
which the ink moves through the vacuum produc-
ing material to the recording head is significantly
different between when the ink container is full and
when a substantial quantity of the ink has been
consumed. This also is a cause of deterioration of
the print quality.

SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the
present invention to provide an ink cartridge with
which the ink supply to the recording head is
stably assured.

It is another object of the present invention to
provide an ink cartridge with which a reliable con-
nection with an ink supply tube of a recording head
is assured.

According to an aspect of the present inven-
tion, there is provided an ink cartridge comprising:
a negative pressure producing material; an accom-
modating portion for accommodating the negative
pressure producing material, the accommodating
portion is provided with an opening for receiving an
ink supply tube of an ink jet recording head;
wherein the material is sandwiched between sur-
faces in the accommodating portion, and a dis-
tance between the surfaces smaller than twice an
outer diamster of the ink supply tube.
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10  a sectional view of an ink cartridge according to a
W< HZ 4W, and further embodiment of the present invention.
W s Ds 10w, Figure 8 is a perspective view of an ink car-
tridge according to a further embodiment of the
wherein the ink cartridge is generally rectangular present invention.
parallslepiped. 15 Figure 9 is a perspective view of an ink car-

According to a further aspect of the present tridge according to a further embodiment of the
invention, there is provided a plurality of the ink present invention.
cartridges are juxtaposed into a unified ink car- Figure 10 is a perspective view of various parts
tridge, and for each of ink cartridges, of the ink cartridge.

20 Figures 11A and 11B are sectional views illus-
W<.P<H trative insertion of the vacuum generating material.
Figures 12A, 12B and 12C illustrate ink supply.
where P is an interval between adjacent ink jet Figures 13A, 13B, and 13C illustrate ink supply
recording head in its moving direction. in comparison.

According to a further aspect of the present 25 Figure 14 illustrates a condition for permitting
invention, there is provided an ink cariridge com- ink movement in the vacuum producing material.
prising: a negative pressure producing material; an Figure 15 illustrates ink injection, as compared
accommodating portion for accommodating the with the present invention.
negative pressure producing material, the accom- Figure 16 is a perspective view of a plurality of
modating portion being provided with an opening 30  heads incorporating an embodiment of the present
for receiving an ink supply tube of an ink jet invention.
recording head; where a width W of a side having Figure 17 illustrates an ink container mounted
the opening, H height, a depth D and a diamseter of to the recording head on the carriage.
the ink supply tube satisfy: Figure 18 is a perspective view of an ink car-

35 tridge according to a further embodiment of the
W< Hg 4w, present invention.
W s Ds 10w, Figure 19 is a perspective view of an ink car-
W25 N, tridge according to a further embodiment of the
present invention. '
wherein the ink cariridge is generally rectangular 40
paralielepiped. DESCRIPTION OF THE PREFERRED EMBODI-

These and other objects, features and advan- MENTS
tages of the present invention will become more
apparent upon a consideration of the following de- Referring to the accompanying drawings, the
scription of the preferred embodiments of the 4  embodiments of the present invention will be de-
present invention taken in conjunction with the ac- scribed in detail.
companying drawings. _

(Embodiment 1)
BRIEF DESCRIPTION OF THE DRAWINGS
. 50 Figure 2 is a perspective view of an ink car-

Figure 1 is a perspective view of a conven- tridge according to an embodiment of the present
tional example of an ink cartridge. invention, in which a corner is cut away.

Figure 2 is a perspective view of an ink car- As shown in this Figure, the main bedy 1 of the
tridge according to an embodiment of the present ink cartridge according to this embodiment is pro-
invention. s5 vided with an opening 2 for permitting connection

Figures 3A, 3B and 3C are sectional views of with an ink jet recording head, and is further pro-
the ink container. vided with a vacuum producing material accom-

modating portion 4 for accommodating a vacuum
2 THIS SHEET HAS BEEN
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tional views of an ink cartridge according to another
embodiment of the present invention.
Figures 7A and 7B are a perspective view and
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At the opposite side from the opening, the
accommodating portion 4 is provided with an air

vent 10 for introducing the air thereinto. §  ink may leak.

Figure 3A shows a state in which a joint mem- In order to provide the same effects as in
ber 7 for supplying the ink to the ink jet recording Figure 3A, it would be considered to increase the
head is inserted into the exchangeable ink car- degree of insertion of the joint member 7, thus
tridge, and is press-contacted to the vacuum pro- providing the equivalent compression. However, if
ducing material 3, so that the ink jet recording 10 this is done, the amount of deformation of the
apparatus is operable. At an end of the joint mem- vacuum producing material 3 is so large that the
ber, there is provided a filter 9 for removing foreign ink contained in the vacuum producing material 3
matters in the ink cartridge. is discharged with the possible result of ink leakage

When the ink jet recording apparatus is op- at the opening 2. '
erated, the ink is ejected through orifices of the 15 In the case of the exchangeable cartridge,
recording head, by which ink absorbing pressure is there is a possibility that the cartridge is mounted
produced in the exchangeable cartridge. The ink and demounted repeatedly. If the compression and
contained in the vacuum producing material is in- release of the vacuum producing material 3 is
troduced into the joint member (ink supply pipe) 7 repeated adjacent the opening 2, the air may enter
by the absorbing pressure or force, so that the ink 20 this part. Then, the ink supply may be stopped
is supplied to the ink jet recording head. The when it is remounted.
accommodating portion 4 is provided with the air Therefore, it is desirable that the vacuum pro-
vent 10, and therefore, the air is introduced through ducing material 3 is not easily moved, by moving
the air vent 10 into the vacuum producing material the walls toward the opening 2 for receiving the
3 when the ink is supplied out to the recording 25 joint member 7.
head through the joint member 7, thus balancing As a result of various investigations and experi-
the pressure in the vacuum producing material. ments, the following has been found. First, the

During non-recording, the capillary force of the degree of insertion L of the joint member will be
vacuum producing material 3 is used to prevent considered. The diameter N of the joint member 7
leakage of the ink through the ink jet recording 30 is 6 mm. In this case, it has been confirmed that
head. : the degree of insertion L is preferably approx. 8

As shown in Figure 3A, when the joint member mm in order to avoid the air introduction upon the
7 of the recording head is inserted, the vacuum repeated mounting and demounting actions and in
producing material 3 of the exchangeable ink car- order to avoid introduction of the air. When the joint
tridge is compressed, so that the compression of 35 member 7 is inserted, the cell size of the vacuum
the vacuum producing material 3 is increased adja- producing material is 35 - 40/cm, and the compres-
cent the filter 9. A wall of the accommodating sion (ratio) is 3 - 4 (times).
portion 4 is provided adjacent the joint member 7, If the degree of insertion relative to the joint
and . therefore, upon the compression of the vacu- member diameter N is larger than that, the quantity
um producing material 3 by the insertion of the . 40  of the ink discharged by the insertion of the joint
joint member, the vacuum producing material 3 is member 7 (degree of insertion L x tube area S), is
sandwiched by the walls of the accommodating large with the result of ink leakage from the open-
portion 4, thus preventing deformation of the en- ing 2. If the insertion degree L is smaller than that,
tirety of the material. Therefore, only the portion of the desired compression is not provided. Prefer-
the filter 9 adjacent the filter is efficiently com- 45  ably, it is not less than approx. 4 mm.
pressed. In consideration of the discharge of the ink by

Because the compression is efficient adjacent the joint member 7 inserted, it is proferable that
the filter 9, the meniscus force of the vacuum there is a space capable of retaining the ink adja-
producing material is increased in the adjacent cent the opening.
portion, by which the introduction of the air through 50 It is desirable that upon the insertion of the
the compressed vacuum producing material can be joint member 7, the vacuum generating material in
prevented. In addition, the leakage of the ink is the form of a sponge slightly moves along the wall
prevented, while permitting smooth supply of the surfaces sandwiching the sponge. The space pro-
ink to the recording head through the joint member vided by the movement is able to retained the
7. 55 discharged ink. In order to permit such movement

When the walls of the accommodating member relative to the wall surfaces, the distance M be-
§ for accommodating the vacuum producing ma- tween the wall surface and the surface of the joint
terial are substantially away from the opening 2 for member is preferably approx. 3 mm.
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if the degree of insertion is the same as in Figure
3A. Therefore, the ink supply is.not proper, or the
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The distance P is a limitation to a size of the
container. From the standpoint of the larger ink
capacity, the height H and the depth D are limited
from the standpoint which will be described
hereinafter, and therefore, the rectangular shape
shown in Figure 2 results. In order to provide better
utilization factor of the ink, the opening is located
as low position as possible. The sponge compres-
sion for providing the above-described effects, the
opposite side walls are used.

er

In order to use the exchangeable ink cariridge

in a color ink jet apparatus, the black ink, yellow
ink, magenta ink and cyan ink may be contained in
separate exchangeable ink cartridges. The respec-
tive ink cartridge may be unified into an exchange-
able ink cartridge. Or, the most frequently used
black ink cartridge, may be separate from the other
ink cartridges, and the non-black ink cariridges
may be unified. Any desirable conditions are possi-
ble.

In an exchangeable ink cartridge, in order to
control the vacuum in the ink jet recording head,
the selection of the material, configuration and di-
mensions of the vacuum producing material is to
be considered. In addition, the inside surfaces of
the vacuum generating material accommodating
portion may be provided with ribs to permit smooth
exchange between the ink and the air. The dimen-
sions of the vacuum producing material accom-
modating portion, the quantity of injected ink, the
configuration, dimension and mesh of the filter, and
the surface tension of the ink are preferably op-
timized.

The vacuum producing material usable in this
embodiment may be any known material if it is
capable of retaining the ink even upon vibration
thereof. The examples include a porous material
having continuous pores or a sponge like material
of fibers. A sponge of polyursthane foam is prefer-
able since the ink retaining power and the vacuum
production are easily adjustable. Particularly, in the
case of the foamed material, the density can be
adjustable during manufacturing, and therefore, it is
desirable. When the foam material is thermo-com-
pressed to further adjust the density, decomposi-
tion material may be produced by heat with the
result of influence to the ink property, an therefors,
the print quality. Therefore, cleaning or the like will
be required. The density of the foamed material
are determined for the respective exchangeable ink
cartridge. A large foamed material having a pre-
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density and the capillary force are adjusted.

In the foregoing, a clearance is provided be-
tween the joint member 7 and the opening 2 there-
for, s0 as to permit introduction of the air. However,
this structure is not limited, and the joint member
and the opening may be properly determined by
one skilled in the art in the structure and the
configuration. In the case of the porous material
such as sponge used as the vacuum producing
material, the end of the joint member 7 is prefer-
ably tapered relative to the joint member insertion
direction for the purpose of controlling escape of
the porous material at the bottom of the ink car-
tridge by the insertion of the joint member and for
the purpose of maintaining the press-contact sur-
face between the filter and the vacuum producing
material. In order to provide the air venting open-
ing, the outer surface of the joint member may be
provided with a groove or grooves. Preferably, the
clearance may be determined such that the joint
member and the opening are not sealed. Or, at the
bottom of the opening (bottom of the ink cartridge),
the joint member is contacted to the bottom of the
opening, but at the top, the clearance is formed.

As described, in-the exchangeable ink cartridge
of this embodiment, the joint opening also functions
as a portion for introducing the air, and therefore,
the structure is simple. The degree of insertion of
the joint member 7 into the exchangeabie ink car-
tridge, is determined in consideration of the pre-
vention of the ink leakage upon the insertion and
prevention of the ink stop during the recording,
taking into account the configuration of the joint
member, the vacuum producing material and the
configuration of the ink cartridge. As desired, an air
vent is provided in the vacuum generating material
accommodating portion in addition to the joint
opening. By doing so, the reliability against the
ambient condition change in the ink jet recording
apparatus can be further improved.

The configuration, dimensions and the mesh of
the filter at the end of the joint member 7 may be
property determined depending on the ink jet re-
cording apparatus to be used therewith. It is prefer-
able that the size thereof is slightly smaller than the
orifice diameter to prevent clogging of the nozzle of
the recording head with the foreign matter intro-
duced from the ink cartridge.

As for the ink in the exchangeable ink car-
tridge, any known inks are usable. The quantity of
the ink in the exchangeable ink cartridge may be
determined with the limit of the volume of the ink
cartridge. However, in order to maintain the vacu-
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Here, the ink retention or retaining power means
the quantity which can be retained by the material
itself.

The structure and the configuration of the ex-
changeable ink cartridge may be modified under
the condition that the above-described diameter N,
the distance P and the insertion L are as described
above.

Figure 4 illustrates the ink container of this
embodiment mounted to the recording head. The
ink container comprises a bottom cover 11 in the
foam of a flat plate. The container can be con-
structed in such a simple manner.

The joint member 7 of the recording head is
inserted into the opening of the ink container, and
the joint member 7 is tapered with which the top
portion is forward than the bottom portion. The ink
passage in the joint is horn-like opening upwardly.
With this structure, the ink can be introduced into
the head from the ink absorbing material.

(Embodiment 2)

In this embodiment, the diameter of the joint
member N, the distance P between walls and the
degree P of the insertion described above are also
satisfied in this embodiment.

In the case of the exchangeable ink cartridge,
the high ink utilization factor is desirable because
of the low running cost and of the environmental
problem.

Figure 5 illustrates an ink cartridge of Embodi-
ment 2 in which ink utilization factor is improved.

The body 1 of the ink cartridge is provided with
an opening 2 for connection with the ink jet record-
ing head, and is provided with a vacuum producing
material accommodating portion 4 for accommo-
dating a vacuum producing material 3, and an ink
container 6 for containing ink and in fluid commu-
nication with the vacuum producing material ac-
commodating portion 4 at a bottom 11 of the ink
cartridge through a rib 5.

The description will be made as to the oper-
ational principle of the ink cartridge of this embodi-
ment.

When the ink jet recording apparatus is op-
erated, the ink is ejected through the orifices of the
ink jet recording head, so that ink absorbing pres-
sure is produced in the exchangeable ink cartridge.
The ink is supplied into the ink jet recording head
by the absorbing pressure through a clearance 8
between an end of the rib and the bottom 11 of the
ink cartridge, the vacuum producing material ac-
commodating portion 4, the vacuum producing ma-
terial 3 and the joint member 7.
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reduces, thus producing pressure difference be-
tween the ink container 6 and the vacuum produc-
ing material accommodating portion 4. With the
continuance of the recording operation, the pres-
sure difference continues to increase. However, the
vacuum producing material accommodating portion
is open to the air by a clearance 10 between the
joint member portion and the opening for the joint,
s0 that the air is introduced into the ink container 4
through the gap 8 between the rib end 8 and the
ink cartridge bottom 11 through the vacuum pro-
ducing material accommodating portion 4. During
the ink jet recording operation, the above is re-
peated so that a predetermined level of the nega-
tive pressure is maintained in the ink cartridge.
Substantially all of the ink in the ink container can
be used up except for the ink deposited on the
inside surface of the ink container, and therefore,
the ink utilization factor is improved.

When the recording operation is not carried
out, the capillary force of the vacuum producing
material itself {or the meniscus force between the
ink and the vacuum producing material), is pro-
duced, so that the leakage of the ink from the ink
jet recording head can be suppressed.

Because of the structure of the recording head
and the structure of the carriage in the recording
apparatus, the width P with which the vacuum
producing material is sandwiched, is not the same
as that of the body of the ink cariridge.

Referring to Figures 8 and 8, an embodiment
for providing a solution to this problem will be
described.

In Figure 8, a wide ink cartridge 1 is shown, in
which a portion having an opening 2 for supplying
the ink to the recording head is projected as a
projection 12. The vacuum producing material 3 is
accommodated therein. The distance P betwsen
the opposite walls in the projection 12 is deter-
mined so as to satisfy the above-described con-
dition, and the vacuum producing material 3 is
sandwiched thersby to provide the effects of the
present invention.

Figure 9 shows another wide ink cartridge 1, in
which ribs 13 are formed on the internal wall of the
vacuum producing material accommodating portion
having the opening 2 for supplying the ink to the
recording head. The vacuum producing material is
sandwiched by the ribs to satisfy the above-de-
scribed conditions.

The configuration, dimensions and the like of
the projection 12 and ribs 13 are optimized in
consideration of the configuration of the container,
the ink and the sponge.

Referring to Figures 6 and 7, are further em-
bodiment will be described in which the ink utiliza-
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tridge shown in Figure 5 is formed into L-shape
enclosing the vacuum producing material accom-
modating portion, so that a wide cartridge is pro-
vided.

In Figure 7A shows another wide ink cartridge,
and Figure 7B is a sectional view of the bottom
thereof.

As shown in Figure 7B, the ink container is in
the form of a channel to enclose the vacuum pro-
ducing material accommodating portion, so that a
wide ink cartridge is constituted.

As shown in the Figure, the opening in the
embodiment of Figure 6A is shifted to one side,
and in the embodiment of Figure 7A, the opening
is substantially at the center.

In these embodiments, the diameter N of the
supply pipe, the distance P betwsen the sandwich-
ing wall surfaces, and the distance of insertion L
satisfy the conditions described hereinbefore.

As described in the foregoing, according to the
present invention, the proper vacuum is maintained
from the initial stage to the end stage of use
irrespective of whether the recording operation is
carried out or not. Therefore, the high speed re-
cording is permitted, and the ink leakage under the
ambient conditions of the ink jet recording appara-
tus, can be prevented.

Additionally, the handling of the ink cartridge
during the exchange is easy, and the ink leakage
or the ink stop does not occur by the mounting or
demounting of the ink cariridge.

Furthermore, the ink cartridge is highly reliable
during the transportation thereof. It is easy to man-
ufacture at low cost with the high utilization factor
in the exchangeable ink jet cartridge.

{Embodiment 3)

In this embodiment, the height H of the con-
tainer and the depth D of the container are deter-
mined on the basis of the width of the ink container
determined in the manner described above. Figure
10 illustrates the parts of the exchangeable ink
cartridge according to this embodiment. The ink
container 11 is generally rectanguiar parallelepiped
having a width W on a surface 13' having the
opening 13 for connection with the recording head
(the width W is substantially equal to the distance
P between the sandwiching walls when the wall
thickness is small), and a height H and a depth D.
Inside the ink container 11, the absorbing material
14 is disposed with compression in the direction of
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absorbing material 14 is incorporated.

Then, the ink is injected into the container, and
the injection port 17 is plugged with a plug 16 to
prevent the ink leakage.

Figure 11 is a sectional view when the absorb-
ing material 14 is inserted into the container 11.

Figure 11A shows an insertion of an absorbing
material in which H £ 4W. By the absorbing ma-
terial guide 101, the absorbing material 14 is com-
pressed such that it is smaller than the minimum
inter-wall distance W1, and the absorbing material
guide dimension w satisfies w < W1.

Usually, the dimension W1 satisfies W1 > W1’
where W is an inlet dimension. This is because
when the container 11 is molded by injection mold-
ing or the like, the ink dimension is required to
remove from the metal mold. The required inclina-
tion increases with the increase of the height H.

Figure 11B shows a case in which the height
H' satisfies 4W < H'. When the ink container 11 is
formed with the same inclination as in Figure 11A
in this case, the minimum inter-wall dimension W2
is smaller than W1, and the necessity arises to
further reduce a width w' of the absorbing material
guide 101.

Reduction of w' means increase of the com-
pression ratio when the absorbing material 14 is
inserted, and the force provided by the absorbing
material 14 to push the absorbing material guide
101 back also increases. With the increase of this
force, the friction when the absorbing material is
removed from the absorbing material guide by a
pusher 102 is increased.

As a result of experiments, even if the absorb-
ing material guide is made of low friction coefficient
material such as Teflon or the like, the insertion of
the absorbing material is not enough with the resuilt
of crease of the absorbing material or folding or the
like, which causes non-uniform compression, un-
less the height H when the compression of the
absorbing material 14 is 1 - 8 times is not more
than 4W.

Even if the ink container is assembled at the
cost of the productivity and the yield or the like, the
inter-wall dimension of the container is significantly
different between W1' and W2', and thersfore, the
compression after the insertion of the absorbing
material is significantly different. Then, the capillary
force produced by the compression of the absorb-
ing material is significantly different, so that the
stable ink supply is not expected.

Figure 11 does not show an example of H <
W. In this case, the area in which the absorbing

i nk

I n the case
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‘width W Therefore,
capacity by increasing the height H

.reduction of the ink capacity.i 0
is 25 small and t'e hei ght H |F5P¥§+(€)¥p"
vacuum produci ng materi al

into the

of trkh?en%lr\g contacted to the wall surfacs is small,
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it would be considered to
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be also removed from the container. Therefors, the
productivity is not good, and the cost is increased.

As for a means for avoiding the influence of the
inclination, the absorbing material may be configu-
rated beforehand as a trapezoid in consideration of
the inclination. However, if this is done, the manu-
facturing becomes cumbersome because of the
absorbing material is given an orientation, and the
material is wasted to provide the trapezoidal con-
figuration.

The force of pushing the absorbing material
guide back, is different at different positions, and
the pushing force by the pusher 102 as to be
determined in consideration of the fact. In addition,
the compression distribution is not always im-
proved by using the trapezoidal configuration.

Figure 12 shows the ink supply in the case that
the depth D satisfies 3W s D < 10W. In Figure
12B, the container is full of the ink, wherein the
absorbing material 14 is indicated by dot area, and
he hatched portion is filled with the ink.

By the recording operation, the ink is supplied
from the absorbing material 14 toward the record-
ing head. Sooner or later, as shown in Figure 12C,
there appear non-ink portion 14b and ink portion
14a. With the continuance of the ink supply, the
non-ink portion 14b occupies the entirety of the ink
container. in the state shown in Figure 12C, the ink
is supplied from the connecting portion 13 to the
recording head side through a distance d.

The no-ink portion 14b has a larger ink absorb-
ing tendency, and the vacuum in the ink cartridge
increases with consumption of the ink as shown in
Figure 14.

Figure 13 schematically shows the case in
which 10W < D, that is, the case different from the
embodiment. '

Similarly to the foregoing, with the consump-
tion of the ink, the state of Figure 13B changes to
that of Figure 13C. With the state of Figure 13C,
the ink moves the distance d, toward the recording
head.

When the distance D, that is, the depth D, the
flow resistance is a problem when the ink is to be
used to the end. When the comparison is made
between Figure 12A and Figure 13A, the cross-
sectional areas S are the same if the W and H are
the same, and the flow resistance is Kad/S, where
K is a coefficient, d is a moving distance and « is
an ink viscosity.

In Figures 12A and 13A, di < dz, and there-
fore, the flow resistance is larger in Figure 13A. For
this reason, with the consumption of the ink, the
force impeding the ink supply is added by the flow
resistance in addition to the vacuum produced by
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is difficult*to

the co sumpt on of the ink in {ﬁgP
Z} thd ihétedss bO0Re db °D, the

Héﬁ‘:?fhe €kbing material is increased, and
therefore, the no-ink area is increased so that the
produced vacuum is high. Therefore, the stable ink
supply is deteriorated.

As a result of experiments, the printing qualit-
ies are not influenced by satisfying D < 10W,
where W is a variable constituting a cross-section
effective for the ink supply from the absorbing
material.

With the increase of the depth D of the con-
tainer, it is difficult to inject the ink with proper ink
distribution.

More particularly, as shown in Figure 15, the
no-ink region 14c appears. Then, the usable ink
quantity is not increased despite the size increase.

Figures 16 and 17 are perspective view of a
recording head unit and a carriage with which the
ink cartridge of this embodiment is usable.

In Figure 16, the recording heads are jux-
taposed with a distance D, so that the ink recsiving
ports 42 are disposed at regular intervals P. Des-
ignated by reference numerals 41 are contact pads
for receiving recording electric signals from a main
assembly (not shown) of a recording apparatus.

As show in Figure 17, the exchangeable car-
tridge of this embodiment is coupled with a record-
ing head 40 on a carriage 30, which moves in a
scanning direction, while the ink is being supplied.
As will be understood from the above, the ink
container width W satisfies W < P.

Figures 18 and 19 show a further embodiment,
in which ink cartridges for different colors are uni-
fied. In this case, the configuration of an ink car-
tridge for one color satisfies the above-described
conditions.

- As described in the foregoing, the exchange-

able ink cartridge of this invention satisfies W< H

S 4W, and W £ D £ 10W where W is a width of a
side having an opening for receiving the ink supply
tube of the recording head, H is a height, and D is
a depth of the ink cartridge. The configuration of
the cartridge is generally rectangular paralleiepi-
ped.

These conditions may be incorporated into the
container having been described in conjunction
with Figures BA, 7A, 8A and 9A.

When a plurality of exchangeable ink cartridges
are unified, the following is satisfied:

WsPsH

where P is a pitch of the recording heads in the
scanning direction. By doing so, the vacuum pro-
ducing material absorbs and retains properly the
ink, so that the ink moves through the vacuum
producing material in accordance with consumption
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reference to the structures disclosed herein, it is
not confined to the details set forth and this ap-
plication is intended to cover such modifications or
changes as may come within the purposes of the
improvements or the scope of the following claims.

An ink cartridge includes a negative pressure
producing material; an accommodating portion for
accommodating the negative pressure producing
material, the accommodating portion is provided
with an opening for receiving an ink supply tube of
an ink jet recording head; wherein the material is
sandwiched between surfaces in the accommodat-
ing portion, and a distance between the surfaces
smaller than twice an outer diameter of the ink
supply tube.

Claims

1. An ink cartridge comprising:

a negative pressure producing material;

an accommodating portion for accommo-
dating said negative pressure producing ma-
terial, said accommodating portion is provided
with an opening for receiving an ink supply
tube of an ink jet recording head;

whersin said material is sandwiched be-
tween surfaces in said accommodating portion,
and a distance between the surfaces smaller
than twice an outer diameter of the ink supply
tube.

2. An ink cartridge according to Claim 1, wherein
a distance of insertion of the ink supply tube is
smaller than the distance between the sur-
faces.

3. An ink cartridge according to Claim 1, whersin
the distance between the surfaces is substan-
tially equal to the diameter of the ink supply
tube.

4. An ink cartridge according to Claim 1, further
comprising an ink container in fluid commu-
nication with said accommodating portion.

5. An ink cartridgé according to Claim 1, wherein
a plurality of said ink cartridges are juxtaposed,
containing different inks.

6. An ink cartridge comprising:
a negative pressure producing material;

is full-(high static head) and when
quantity of the ink has been consuned.
.0f the recordi ng head i's
qualities
I ncrease the ink capacity,
t hrough the vacuum produci ng nateri al

nced.

to

5 Thus,

a substanti al
the ink ejection property
In other words, the print

Wispng sdteag2et h D is increaged to
t he di stance through which

t he i nk noves
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a recorgl d't he i nk
wherein a width W of a side havmg said
opening, a height H and a depth D satisfy

W< HZ<4W, and
Ws D= 10W,

wherein said ink cartridge is generally rectan-
gular parallelepiped.

An ink cartridge according to Claim 6, wherein
a plurality of said ink cartridges are juxtaposed
into a unified ink cartridge, and for each of ink
cartridges,

W<.PsH

where P is an interval between adjacent ink jet
recording head in its moving direction.

An ink cartridge comprising:
" anegative pressure producing material;

an accommodating portion for accommo-
dating said negative pressure producing ma-
terial, said accommodating portion being pro-
vided with an opening for receiving an ink
supply tube of an ink jet recording head;

where a width W of a side having said
opening, H height, a depth D and a diameter of
the ink supply tube satisfy:

WS Hs 4w,
W< Ds 10w,
W/2s N,

wherein said ink cartridge is generally rectan-
gular parallelepiped.
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assured. 20 It is another object of the present invention

to provide an ink cartridge wwth which a reliable connection with an
i nk supply tube of a recordi ng head i s assured.
According to an aspget of the preseomsao 48bAa2nvention, thewe i s provided an
I nk cartridge conprising: a negative pressure producing material; an
accommodati ng portion for accommbdati ng the negative
REPL ACEeERgTbyIhéapaprding operation until the entire an accommgyiating portion for accommo-
quantity of the ink is used up. In addition, the dating said negative pressure producing mem-
configuration is small. ber, said accommodating portion being pro-
Thus, exchangeable color ink carlridge can be vided with an opening for receiving an ink
provided with low cost, with high reliability and high 5 supply tube of a recording head;
utilization factor. wherein a width W of a side having said
While the invention has been described with opening, a height H and a depth D satisfy
reference to the structures disclosed herein, it is ' T :
not confined to the details set forth and this ap- W < H S 4W, and
plication is intended to cover such modifications or 70 WS Ds10W,
changes as may come within the purposes of the
improvements or the scope of the following claims. wherein said ink cartridge is generally rectan-
An ink cariridge includes a negative pressure gular parallelepiped.

producing material; an accommodating portion for
accommodating the negative pressure producing 16 7. An ink cartridge according to Claim 6, wherein

material, the accommaodating portion is provided a plurality of said ink cartridges are juxtaposed
with an opening for receiving an ink supply tube of into a unified ink cartridge, and for each of ink
an ink jet recording head; wherein the material is cartridges,
sandwiched between surfaces in the accommodat-
ing portion, and a distance between the surfaces 20 W<.PsH
smaller than twice an outer diameter of the ink
supply tube. where P is an interval between adjacent ink jet
recording head in its moving direction.
Claims . :
25 8 Anink cartridge comprising:
1. An ink cariridge comprising: a negative pressure producing material;
a negative pressure producing material; . an accommodating portion for accommo-
an accommodating portion for accommo- dating said negative pressure producing ma-
dating said negative pressure producing ma- terial, said accommodating portion being pro-
terial, said accommodating portion is provided 30 vided . with an opening for receiving an ink
with an opening for receiving an ink supply supply tube of an ink jet recording head;
tube of an ink jet recording head; where a width W of a side having said
wherein said material is sandwiched be- opening, H height, a depth D and a diameter of
tween surfaces in said accommodating portion, the ink supply tube satisfy:
and a distance betwsen the surfaces smaller 35
than twice an outer diameter of the ink supply . WS HS4W,
tube. W< DS 10w,
W2 5 N,
2. An ink cartridge according to Claim 1, wherein
a distance of insertion of the ink supply tubeis 40 wherein said ink cartridge is generally rectan-
smaller than the distance between the sur- . gular parallelepiped.

faces.

3. Anink cértridge accoiding to Clafm 1, wherein'_ - | ) “
the distance between the surfaces is substan- 4 ““\“\ \“‘“ “‘“ “‘\‘ “\
tially equal to the diameter of the ink supply e L w8 ¥

tube.

<

4. An ink cartridge according to Claim 1, further
comprising an ink container in fluid commu- 5o e e e e
nication with said accommodating portion.

Replaced
5. An ink cartridge according to Claim 1, wherein is Sheet Has Been Rep

a plurality of said ink cartridges are ju;(taposed. H“““ l‘““ “\l m \“‘
containing different inks. _ 5

6. An ink cartridge comprising:
a negative pressure producing material;
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pressure producing nmaterial, the accommobdating portion I's provided with

an opening for receiving an ink supply tube of an ink jet recording
head; wherein the material is_sandw ched between surfaces in the 5
accommodat i ng portion, and a di st KRO5W0A88A2n t he surfaces snall er
than twi ce an outer dianeter of the I nk supply tube.

According to a further aspect of the present I nvention, there is
provided an ink cartridge 10 conprising: a negaiive pressure producing
material; an acconmodat i ng portion for AT the negative

pressure produci ng nmenber, the accommodating porti ca bei ng provided

with an opening for receiving an ink a recordi ng head;
wherein a wwdth Wof 15 a side havir ht H and a depth
D

12 FIG. |
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Psatisfy Wlerr] H[err] 4W and Wlerr] D[err] 10W
wherein the ink cartridge is generally rectangular 20 parall el epiped.

»According to a further aspect of the present i nvention, there is
provided a plurality of the ink EPOe64082raA2dges are juxtaposed into a
uni fied ink cartridge, and for each of ink cartridges, 25 w
[err]P [err] H where P is an interval between adjacent ink jet

recording head in its noving direction.
REPLACEMENT SHEET
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- 6-
i nventi on,

i nk

[err] 10W

there is provided an ink cartridge
pressure produci ng material ;
acconmodati ng the negative
acconmodati ng portion
supply tube of an ink jet
a side having the opening,
i nk supply tube sati

fy: 10
2 [err] N,
general ly rectangul ar

According to a further aspect of the present

conprising: a negative
an accommodati ng portion for

5 pr ep0u84s 482@duci ng material, the

bei ng provided wth an opening for receiving an

recordi ng head; where a w dth W of
H height, a depth D and a di aneter of the
Wlerr] H[err] 4W Wlerr] D

3 wherein the ink cartridge is
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paral | el epi ped. 15 These and ot her objects, features and

advant ages of the present invention wll becone nore apparent upon a
consi deration of the follow ng description of the preferred

enbodi nents of the present | BP@B40@B2A2ken in conjunction with the 20
acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a perspective view of a conventional exanple of an ink
cartridge. 25 Figure 2 is a perspective view of an ink

cartridge according to an enbodi nent of the present i nventi on.
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REPLACEMENT SHEET
Figures 3A, 3B and 3C are sectional views of the i nk contai ner.

Figure 4 illustrates an ink container nounted to a recording head. 5.
Figure 5 is a perspective view of ERP$4482A2 c5rtrj dge according to anot her
enbodi nent of the present invention. Fi gures 6A and 6B

are perspective and sectional views of an ink cartridge according to
10 anot her enbodi nent of the present invention.
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Figures 7A and 7B are a perspective view and a sectional view of an

I nk cartridge according to a further enbodi nent of the present
.invention. Figure 8 is a perspective view of an ink 15
cartridge according to a furtherER0IB40ABREA2 of t he present invention.
Figure 9 is a perspective view of an ink cartridge according to a
further enbodi nent of the present invention. 20 Figure 10
is a perspective view of various parts of the ink cartridge.
Figures 11A and 11B are sectional views illustrative insertion of the
vacuum gener ati ng material. 25 Figures 12A, 12B and 12C

illustrate ink suppl y. 12
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Fi gures 13A, 13B, 'and 13C illustrate ink

REPLACENMENT SHEET supply in conparison. Figure 14
illustrates a condition for permtting ink nmovenent in the vacuum

pr oduci ng material. 5 EP 0 6400482A215 i | | ustrates ink injection,
as conpared with the present invention. Figure 16 is a

perspective view of a

FI1G. 10 -
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plurality of heads incorporating an enbodi nent of the pr esent

I nvention. 10 Figure 17 illustrates an ink container

-nounted to the recording head on the carri age. Figure 18 is a
perspective view of an ink eprrg gsode aaccording to a further enbodi nent
of the present invention. 15 Figure 19 is a perspective
view of an ink cartridge according to a further enbodi nent of the
present invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 20
Referring to the acconpanyi ng draw ngs, the enbodi ments of the present
i nvention wll be described in detail. . (Enmbodi nent 1)
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Figure 2 is a perspective view of an ink 25 cartridge according to an

enbodi nent of the present I nvention, in which a corner is cut away.
As shown in this Figure, the main body 1 of

REPLACEMENT SHEET EP 0 640 482 A2 -9- the ink
cartridge according to this enbodinent is provided with an opening 2
for permtting connection with an ink jet recording head, and is
further provi ded with a vacuum produci ng terial 5 accommodati ng
portion 4 for acconmpbdating a vacuum /T
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'producing material 3. The material 3 is filled with

At the opposite side fromthe opening, the
.provided with an air vent
Figure 3A shows a state in whi chgppjgdbdé2 A2
ink to the ink jet '
I nk
material 3, so that the ink jet recording
end of the joint nmenber,

foreign matters in the ink cartridge.
recordi ng apparatus is 20 operated, theAnk
t he
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t he ink.
accommodating portion 4 is

10 10 for introducing the air thereinto.

menber 7 for supplying the

recording head is inserted into the exchangeabl e
cartridge, and is press-contacted to the vacuum 15 produci ng

apparatus is operable. At an

there is provided q/jilter 9 for renoving

When the ink jet

j ected through orifices of
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?recording head, by which ink absorbing pressure is produced in the

exchangeabl e cartridge. The ink contained in the vacuum produci ng

.material is i ntroduced into _the joint nmenber (ink supply pipe) 7 25
by the absorbing pressure or forE80€Q948RMA2 the ink is supplied to the
ink jet recording head. The accomodating portion 4 is provided with
the air vent REPLACENMENT
SHEET -10- 10, and therefore, the
air is introduced through the air vent 10 into the vacuum produci ng
material 3 when the ink is supplied out to the recordi ng head through

INK CONSUMPTION (g)

VACUUM (cmAq)

FIG |4

i7 14a l4¢

. ' 5 This Sheet Has Been Replaced
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the joint nenber 7, thus balancing the pressure in the 5 vacuum produci ng
mat eri al . During non-recording, the capillary force of

:the vacuum producing material 3 is used to prevent | eakage of the ink
through the ink jet recordi ng heEB.0 640 482 A2 As shown in Figure 3A,
when the joint nmenber 10 7 of the recording head is inserted, the vacuum
produci ng material 3 of the exchangeable ink cartridge IS conpressed,
so that the conpression of the vacuum producing material 3 is

i ncreased adj acent the filter 9. Awall of the accomrdating portion 4
I's provided 15 adjacent the | nber 7, and therefore, upon the
conpression of the vacuuy 3 by the I nsertion of the
j oi nt menber, the vacuw rial 3 is sandwi ched by the
wal | s of the

42
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accommodating portion 4, thus preventing deformation 20 of the entirety of
the material. Therefore, only the portion of the filter 9 adjacent the
filter is efficiently conpressed Because t he
conpression is efficient adjacent P 0640482 A | ter 9, the neniscus force of
the vacuum 25 producing material is increased in the adjacent

portion, by which the introduction of the air through t he conpressed
vacuum produci ng material can be
REPLACENMENT SHEET prevent eg
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Eprévented, while permtting snmooth supply of the ink

to the recordlng

:head through the joint nenber 7. When t he

‘acconmodat i ng nenber 5 5 for accommbdating the vacuygm MM% &fdlEEé'rl
are substantially away fromthe opening 2 for rqcqiving j
menber 7 as shown in Figure 3B, the sufficient orpr@§§mp@-@§5 net
provi ded even if the degree of insention is the{sane as I 'guj e
10 Therefore, the ink supply is not proper, or the ik may—Heak

In order to provide the sane effects as in Figule 3A it would be
considered to increase the degree of insertion of the jornt 1MeMTD
thus 15 providing the equi EXICHMNGENBLES ISKOICARIRIDGE , | f this is

done, the anmpunt of deformation of the vacuum

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an ink

5 <cartridge, detachably mountable to an ink jet

recording head, for containing ink to be ejected

through a recording head.

An ink jet recording system is known to

effect recording on a recording material such as

10 paper, OHP sheet. The ink jet recording system is

such that the ink is ejected to the recording material

from a recording head, and therefore, the running cost

is low and the noise produced is low.

Recently, a type of ink jet recording system

15 in which a recording head and an ink container are

carried on a carriage and are scanningly moved, is

particularly noted from the standpoint of downsizing

of the apparatus.

Furthermore, in consideration of the fact

20 that the service life of the recording head is longer

than the service life of the ink container,

the ink

container is made separable from the recording head.

Referring to Figure 1, such an exchangeable

ink container is illustrated.

25 An outer wall of an ink container 11l is

provided with an ink supply port 13 for permitting

supply of the ink to the recording head 12.
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producing material 3 is so large that the ink contained in the vacuum

10

15

20

25

producing material 3 is di scharged with the posfi t Nk

| eakage at 20 the opening 2. In the Cas@%ﬁ@ﬁ@'lt@ﬁ Hn eabl e
cartridge, there is a possibility that the cart}ifige i s nounted

and denounted repeatedly. |f the conpression and  elERPEGAI¥he| viacuum
producing material 3 is repeated 25 adjacent the opéning 2, the air y
enter this part. Then, the ink supply nay be st¢pped when It iIs l

r enount ed. '

connecting an ink supply pipe 14 of a recording head
12 to the ink supply port 13, the supply of the ink is
permitted from the ink container to the recording head
12.

Designated by a reference numeral 17 is an
air vent to function to introduce the air into the ink
container upon ink supply. The ink container 11, an
ink retaining member 15 is provided. By the proper
ink retaining force of the retaining member 15, the
ink is prevented from leaking through the recording
head 12, and proper ink supply to the recording head
12 is assured. As for the ink retaining member 15,
cotton like fibers or porous materials having
continuous pores, are usable. Particularly, sponge
material of polyurethane foam or the like is widely
used because thelink retaining force can be easily
adjusted.

In an ink jet cartridge having an integral
reéording head and ink container, an ink supply pipe
of the.recording head is fixedly mounted relative to
the ink retaining member or a vacuum generating member
in the ink container under a predetermined pressure of
contact. By doing so, the vacuum producing member is
maintained at a predetermined compressed state so that
the air introduction at the contact portion is
prevented. In addition, the vacuum producing material

is compressed to increase the capillary force toward
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producing material 3 is not easily noved, by novi ng REPLACEMENTVWOHES t
the opening 2 for receiving the joint menber 7.5 A9
result of various investigations and experinment g, Lal i1

been found. First, the degree of insertion L gf thé?f%Fﬁfkﬁégbgr
be consi dered. The dianeter N of theﬁipint nmenbdr..Z i s_6 m,
this case, it has been confirnmed that the 10 degriee of insertion L
preferably approx. 6 mmin order to avoi d the—art—tnt+reducti-on

t he repeated
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Therefore, it is desirabl e that—the vacuum

oward
a
has
will
I n
S
upon

mounting and denounting actions and in order to avoid

i ntroduction ahd &Py pithen de {rdrdfaRbaihe/ ddjacent insier¢ed, the
cell size of the vacuum producing

be concentrated to the supply pipe. The situation is
different in an ink cartridge which is detachably
mountable to the recording head. That is, the
mounting can be easy for the operator, and after the
mounting, the ink supply performance is to be
reliable. In addition, even if the mounting actions
by the user is repeated, the ink supply reliability is
to be maintained.

On the other hand, the demand for the
downsizing of the recording apparatus, the width W,
the height H and the depth D of the ink container are
desired to be as sma;l as possible. However, this
reduces the usable quantity of the ink contained
therein with the result of frequent exchange of the
ink container, and in addition; a high running cost.

In tﬁe case of color recording, ink
containers of various colors such as yellow, magenta,
cyan and black colors, are disposed in parallel. In
this case, the most desirable is the reduction of the
width W. Therefore, it would be considered to
increase the ink capacity by increasing the height H
cr the depth D because the reduction of the ink
capacity 1is not desired. However, i1if the width W is
small and the height H is large, it is difficult to
insert the vacuum producing material into the

container during the manufacturing of the ink



15 mat eri al
(tines).

joint menber dianeter Nis larger than that, the
di scharged by the insertion of the 20 joint ne

is 35 - 40/cm and the conpression (ratio) is 3 -4

If the degree of insertio -
REPLARFAHNTt SHEET dhe i nk

erf 7 (degree of |i fsertion

L x tube area 9), Is large with the result df inbggggbagqéfron1the
opening 2. If the insertion degree L is gnaller tfhg , tthe desired
conpression i s not provided. Preferably, it {i “ot =Coo thar approx. 4
mm 25 I n consideration of the discharge of the ink by the
joint menber 7 inserted, it is preferable that There 1s a space

capabl e of

10

15

20

25

retahfaigelne i1RKa8diikGM, if the height H is large, the

vacuum producing property is different between when
the ink container is full-(high static head) and when
a substantial quantity of the ink has been consumed.
Thus, the ink ejection property of the recording head
is influenced. In other words, the print qualities
are not stable. When the depth D is increased to
increase the ink capacity, the distance through which
the ink moves through the vacuum producing material to
the recording head is significantly different between
when the ink container is full and when a substantial
quantity of the ink has been consumed. This.also is a

cause of deteriocration of the print guality.

SUMMARY OF THE INVENTION

Accordingly, it is a principal object of the
present invention to provide an ink cartridge with
which the ink Supply to the recording head is stably
assured. .

It is another object of the present invention
to provide an ink cartridge with which a reliable
connection with an ink supply tubé of a recording head
is assured.

According to an aspect of the present
invention, there is provided an ink cartridge
comprising: a negative pressure producing material; an

accommodating portion for accommodating the negative



- 13_
i nsertion of

t he openi ng. It is desirable that upon the

the joint nmenber 7, the vacuum gene n
the formof a sponge slightly noves along the wall gﬁ%ﬂ?ﬁﬁ@t%ﬁggtdAnching

t he sponge.

The space provided by the novenent Jis able to refa|ned

t he di schar ged ink. In order to permt such npvé¢neht BED 499 e t) t he

wal | surfaces,

of the joint

f oregoi ng, the distance between the
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the di stance M between thegwal | surflage and the surface
menber is preferably 10 approx. 3 nm Frpm t he

B’

pressure producing material, the accommodating portion
is provided with an opening for receiving an ink
supply tube of an ink jet recording head; wherein the
material is sandwiched between surfaces in the
accommodating portion, and a distance between the
surfaces smaller than twice an outer diameter of the
ink supply tube.

According to a further aspect of the present
invention, there is provided an ink cartridge
comprising: a negative pressure producing material; an
accommodating portion for accommodating the negative
pressure producing member, the accommodating portion
being provided with an opening for receiving an ink
supply tube of a recording head; Qherein a width W of
a side having the opening, a height H and a depth D
satisfy

W g H ¢ 4W, and

W< D g 10w,
whérein the ink cartridge is generally rectangular
parallelepiped.

According to a further aspect of the present
invention, there is provided a plurality of the ink
cartridges are juxtaposed into a unified ink
cartridge, and for each of ink cartridges,

W< P gH
where P is an interval between adjacent ink jet

recording head in its moving direction.
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wal'ls is preferably approx. 12 mm when the di anet et t-he—-e+Ht
nmenber Nis 6 nm Fromthis, it is desirabl e tIﬁ&PLﬁGHMENTaﬁH&EEr N and
the distance P 15 preferably satisfies P/2 [err] |N[Th addrtiom it he
dianeter N and the degree of insertion L preferabljy ESEEQLPE'es tthat N
nearly equals to L. The di stance P ijs |a pin1 t flola size
of the container. Fromthe standpoitgt- of the | arger—nk—20-dapacity,
the height H and the depth D are limted from the standpoi nt which

wi |l be described herei nafter, and therefore, tireTectangutar-—shape
shown in Figure 2 results. In order to provide better utilization
factor of the ink, theAsperdigg $o 25 flugddiesd amp e T Pposie apresepossi bl e.
The sponge conpression for providing the above-described effects,

t he opposite dinyentdiong ifhergsd® provided an ink cartridge

comprising: a negative pressure producing material; an
accommodating portion for accommodating the negative

§ pressure producing material, the accommodating portion
being provided with an opening for receiving an ink
supply tube of an ink jet recording head; where a
width W of a side hawving the opening, H height, a
depth D and a diameter of the ink supply tube satisfy:

10 W H

Iin
n

4w,

W< D g 10W,

n

W/2 ¢

Z

wherein the ink cartridge is generally rectangular
prarallelepiped.

15 These and other objects, features and
advantages of the present invention will become more
apparent upon a considerafion of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

20 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a
conventional example of an ink cartridge.
25 Figure 2 is a perspective view of an ink
cartridge according to an embodiment of the present

invention.



-14- In order to use the exchangeabfeTrk —car-tf+dgge in a
color ink jet apparatus, the black ink, yel | ow iTHRLAG t aHEHk |and
cyan ink may be contai ned i n separate exchangegahl e 1 nk cartridggs. The
5 respective ink cartridge may be unified into an T DERoROL! g i[nk
cartridge. O, the nost frequently used bl ack i nk cartrldge may be
separate fromthe other ink cartridges, and the

cartridges may be unified. Any desirable condiltions are

Figures 3A, 3B and 3C are sectional views of
the ink container.

Figure 4 illustrates an ink container mounted
to a recording head.

5 Figure 5 is a perspective view of an ink
cartridge according to another embodiment of the
present invention.

Figures 6A and 6B are .perspective and
sectional views of an ink cartridge according to

10 another embodiment of the present invention.

Figures 7A and 7B are a perspective view and
a sectional view of an ink cartridge according to a
further embodiment of the present invention.

Figure 8 is a perspective view of an ink

15 cartridge according to a further embodiment of the
?resent invention.

Figure 9 is a perspective view of an ink
cartridge according to a further embodiment of the
present invention. .

20 Figure 10 is a perspective view of various
parts of the ink cartridge.

Figures 11A and 11B are sectional views
illustrative insertion of the vacuum generating
material.

25 Figures 12A, 12B and 12C illustrate ink
supply.

Figures 13A, 13B, and 13C illustrate ink



10 possi bl e. In an exchangeabl e ink cartridge, in order to

.ccontrol the vacuumin the ink jet recording head, _the sel ection of the
material, configuration and di mensi ons of thé eRg{ materi a
is to be 15 considered. In addition, the inside sﬁg?gggymﬁ?qgﬁgﬁ vacuum
generating material accommodating portion may be £LOVIged W thlribs to
permt snooth exchange between the ink and theai ® Dife 6ehs{ ons of

t he vacuum produci ng material accommddating pontion, the 20{qgpantity
of injected ink, the configuration, dinension and nmesh of thejfilter,
and the surface tension of the ink are preférably—optin zed

The vacuun1pr€gg§ipglﬂn&gﬁbgklg§@ble in this enbodi ment may be any
known mat eri I s capabl e

Figure 14 illustrates a condition for
permitting ink movement in the vacuum producing
material.

S Figure 15 illustrates ink injection, as
compared with the present invention.

Figure 16 is a perspective view of a
plﬁrality of heads incorporating an embodiment of the
present invention.

10 Figure 17 illustrates an ink container
mounted to the recording head on the carriage.

Figure 18 is a perspective view of an ink
cartridge according to a further embodiment of the
present invention. |

15 Figure 19 'is a perspective view of an ink
cartridge according to a further embodiment of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Referring to the accompanying drawings, the
embodiments of the present invention will be described
in detail.
{Embodiment 1)

Figure 2 is a perspective view of an ink

25 cartridge according to an embodiment of the present

invention, in which a corner is cut away.

As shown in this Figure, the main body 1 of



25 of retaining the ink even upon vidration t hereof. The exanpl es
dnclude a porous material having continuous poﬁﬁﬁA%EM@Nf%ﬁEg? I ke

material of fibers. A sponge
REPLACEMENT SHEET 115- of
pol yuret hane foamis preferable since the ink

bt &) BIDEL e9ger| ahd t he

;
vacuum production are easily adjustable. Particularly, in thel cpse of
a

t he foaned

manuf act uri ng,

material, the density can be adjustabl e during _
and therefore, it is desirable. Wen the foamngteria

I's therno-conpressed to further
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the ink cartridge according to this embodiment is
provided with an opening 2 for permitting connection
with an ink jet recording head, and is further
provided with a wvacuum producing material
accommodating portion 4 for accommocdating a vacuum
producing material 3. The material 3 is filled with
the ink.

At the opposite side from the opening, the
accommodating portion 4 is provided with an air vent
10 for introducing the air thereinto.

Figure 3A shows a state in which a joint
member 7 for supplying the ink to the ink jet
recording head is inserted into the exchangeable ink
cartridge, and is press-contacted to the vacuum
producing material 3, so that the ink jet recording
apparatus is operable. At an end of the joint member,
there is provided a filter 9 for removing foreign
matters in the ink cartridge.

When the ink jet recording apparatus is
operated, the ink is ejected through orifices of the
recording head, by which ink absorbing pressure is
produced in the exchangeable cartridge. The ink
contained in the vacuum producing material is
introduced into the joint member (ink supply pipe) 7
by the absorbing pressure or force, so that the ink is
supplied to the ink jet recording head. The

accommodating portion 4 is provided with the air vent



adj ust the density, deconposition material may be produced by heat with

the result of influence to the i nk property, an I nt
quality. 10 Therefore, cleaning or the like will b R@é&@&i‘éﬂ\ﬂ SHEET
density of the foaned material are determned for the I eSpPecTive
exchangeabl e ink cartridge. A large foaned naterlabng¥ ? _
predeterm ned cell nunbers (nunber of gcel I's per 11 inc nof ~sybjject ed
to the thermal 15 conpression, nay be cut into desj red—dgirersiensd \en
this is inserted into the vacuum produci ng nmateri al accommodat i ng
portion with conpression, so that the density and the caprittary force
are adjusted. 10, and thereféfelhenboaggoiBgindrekeaeanearbaghr eMeded 20
bet ween the joint nenber 7 and the opening 2 therefor, SO as to permt

i ntroducti on ofitheenfrlOHomevethe vacuum producing material 3 when
the ink is'sﬁpplied out to the recording head through
the joint member 7, thus balancing the pressure in the

5 wvacuum producing material.

During non-recording, the capillary force of
the vacuum producing material 3 is used to prevent
leakage of the ink through the ink jet recording head.

As shown in Figure 3A, when the joint member

10 7 of the recording head is inserted, the vacuum
producing material 3 of the exchangeable ink cartridge
is compressed, so that the compression of the vacuum
producing material 3 is increased adjacent the filter
9. A wall of the accommodating portion 4 is provided

15 adjacent the joint member 7, and therefore, upon the
compression of the vacuum producing material 3 by the
insertion of the joint member, the vacuum producing
material 3 is sandwiched by the walls of the
accommodatiﬁg portion 4, thus preventing deformation

20 of the entirety of the material. Therefore, only the
portion of the filter 9 adjacent the filter is
efficiently compressed.

Because the compression is efficient adjacent
the filter 9, the meniscus force of the vacuum

25 producing material is increased in the adjacent
portion, bylwhich the introduction of the air through

the compressed vacuum producing material can be



this structure is not limted, and the joint nenber

and t he opening

may be properly determ ned by one skilled i pthe art

lLn.the structure
and the 25 configuration. In the case of the pof oREPLABEMENRISHEET | such as

sponge used as the vacuum producing material, ttre—end—of—th

menber 7 is preferably tapered e atrqg((e%tqa e
menber insertion direction for t he _purpose of. ¢ormyr es
por ous material at the bottomof the ink carfridge by the

oi nt
o} nt
Cape of the
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prevented. In addition, the leakage of the ink is
prevented, while permitting smooth supply of the ink
to the recording head through the joint member 7.

When the walls of the accommodating member 5
for accommodating the vacuum producing material are
substantially away from the opening 2 for receiving
the jbint member 7 as shown in Figure 3B, the
sufficient compression is not provided even if the
degree of insertion is the same as in Figure 3A.
Therefore, the ink supply is not proper, or the ink
may leak.

In order to provide the same effects as in
Figure 3A, it would be considered to increase the
degree of insertion of the joint member 7, thus
providing the eguivalent compression. However, if
this is done, the amount of deformation of the vacuum
producing material 3 is so large that the ink
contained in the vacuum producing material 3 is
discharged with the possible result of ink leakage at
the opening 2.

In the case of the exchangeable cartridge,
there is a possibility that the cartridge is mounted
and demounted repeatedly. If the compression and
release of the wvacuum producing material 3 is repeated
adjacent the opening 2, the air may enter this part.
Then, the ink supply may be stopped when it is

remounted.



i nsertion of the joint nenber and for the purpose of 5 maintaining the
press-contact surface between the filter and Fhe~vactum-prodeing
material. In order to provide the air venting dﬁéhﬂﬁ@%:NﬁéHBﬁEer
surface of the joint nenber nay be provided wWtha groove or
grooves. Preferably, the clearance may be determ nged h
joint member and the opening are not ealed o %ﬂaD%gF§§§t mjof the
openi ng (bottom of the ink cartrldge} “the jo| nt- ntlact ed
to the bottom of the opening, but at the top,|the clearancle is
formed. 15 As described, in the exchangeabl & TTK cartridge
of this enbodiment, therh@-8kcPRENiRYi8l 88sirablbURGhitORReaTazuRl tion for
i ntroducing the air, and therefore, the structure is sinple. The

degr ee of prodecingnmatethalj Gi At aerbeasilyntoviede ®ycharvderpl e

t he

the walls toward the opening 2 for receiving the joint
member 7.

5 As a result of various investigations and
experiments, the following has been found. First, the
degree 0of insertion L of the joint member will be
considered. The diameter N of the joint member 7 is 6
mm. In this case, it has been confirmed that the

10 degree of insertion L is preferably approx. 6§ mm in
order to avoid the ai: introduction upon the repeated
mounting and demounting actions and in order to avoid
introduction of the air. When the joint member 7 is
inserted, the cell size of the vacuum producing

15 material is 35 - 40/cm, and the compression (ratio) is

3 ~ 4 (times).

If the degree of insertion relative to the
joint member diameter N is larger than that, the
quantity of the ink discharged by the insertioﬂ of the

20 joint member 7 (degree of insertion L x tube area S),
is large with tlie result of ink leakage from the
opening 2. If the insertion degree L is smaller than
that, the desired compression is not provided.
Preferably, it is not less than approx. 4 mm.

25 In consideration of the discharge of the ink
by the joint member 7 inserted, it is preferable that

there is a space capable of retaining the ink adjacent



20 ink cartridge, is determned in consideration of the

prevention of

.the ink | eakage upon the insertion and pre \ tl st op
during the recording, taki ng i nto account égﬁﬂﬁéﬂigﬁgéﬂ of the

j oi nt menber, the vacuum producing material Band the 25 configuration
of the ink cartridge. As desired, an air pept 0% DECOWIhed ijn the
vacuum generating materi al accommodaf4ing ppriion in additijon to the

j oi nt -1y- openi ng. By doi ng

so, the reliability against the
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the opening.

It is desirable that upon the insertion of
the joint member 7, the wvacuum generating material in
the form of a sponge slightly moves along the wall
surfaces sandwiching the.sponge. The space provided
by the movement is able to retained the discharged
ink. In order to pefmit such movement relative to the
wall surfaces, the distance M between the wall surface
and the surface of the joint member is preferably
approx. 3 mm.

From the foregoing, the distance between the
walls is preferably approx. 12 mm when the diameter of
the joint member N is 6 mm. From this, it is
desirable that the diameter N and the distance P
preferably satisfies P/2 ¢ N. In addition, the
diameter N and the degree of insertion L preferably
satisfies that N nearly equals to L.

The distance P is a limitation to a size of
the container. From the standpoint of the larger ink
capacity, the height H and the depth D are limited
from the standpoint which will be described
hereinafter, and therefore, the rectangular shape
shown in Figure 2 results. In order to provide
better utilization factor of the ink, the opening is
located as low position as possible. The sponge

compression for providing the above-described effects,

the opposite side walls are used.



anbi ent condition change in the ink jet recording apparatus can be

_further inproved. The configuration, [digFenstrMENTR ¢ nesh
of 5 the filter at the end of the joint nenber 7 ’3?533 TQSE%grty
determ ned depending on the ink jet recording appab%1§€ to be|uged
therewith. It is preferable that the size therjeqf Vs BECGHPSy |sial | er
than the orifice di ameter to prevent_;gl_oggi ng jofl_the nozzl e of dhe 10
recording head with the foreign matter introduced jfrom the 1 nk
cartridge. As for the ink in the exchargeable-i-nk
cartridge, any known inks are usable. The quantity of the ink in the
exchangeabl e i nk cartridgermt » use delecrXcmatgedadid hiemk i mt- of the
vol une of the ink cartridge. However, in order to maintain the vacuum

cartridge in a color ink jet apparatus, the black ink,
vyellow ink, magenta ink and cyan ink may be contained
in separate exchangeable ink cartridges. The

5 respective ink cartridge may be unified into an
exchangeable ink cartridge. Or, the most frequently
used black ink cartridge, may be separate from the
other ink cartridges, and the non-black ink cartridges
may be unified. Any desirable conditions are

10 possible.

In an exchangeable ink cartridge, in order to
control the vacuum in the ink jet recording head, the
selection of the material, configuration and
dimensions of the vacuum producing material is to be

15 considered. In addition, the inside surfaces of the
vacuum generating material accommodating portion may
be provided with ribs to permit smooth exchange
between the ink and the air. The dimensions of the
vacuum producing material accommodating portion, the

20 gquantity of injected ink, the configuration, dimension
and mesh of the filter, and the surface tension of the
ink are preferably optimized.

The vacuum producing material usable in this
embodiment may be any known material if it is capable

25 of retaining the ink even upon vibration thereof. The
examples include a pqrous material having continuous

pores or a sponge like material of fibers. A sponge



I medi ately after the opening of the exchangeabl e ink cartsdidge, it is

_preferably less than the limt of ink ret ntHEtpnA@gmgNTesMEEIULm
producing material. Here, the 20 ink retention wgr neans
the quantity whi ch can be retained by the teri :

The structure and the configuration of the _excggﬁgtibﬁ%6i k lcartridge
may be nodified under the condi tionjishat the| above-described di aneter

N, the 25 distance P and the insertion L are ap descri bed above.

Figure 4 illustrates the ink container of -hi-s—enbedi-rert—Adunted to
the recording head. The

REPLACEMENT SHEEpolyurethane foam is preferable since the ink
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retaining power and the vacuum production are easily
adjustable. Particularly, in the case of the foamed
material, the density can be adjustable during
manufacturing, and therefore, it is desirable. When
the foam material is thermo-compressed to further
adjust the density, decomposition material may be
produced by heat with the result of influence to the
ink property, an therefore, the print quality.
Therefore, cleaning or the like will be required. The
density of the foamed material are determined for the
respective exchangeable ink cartridge. A large foamed
material having a predefermined cell numbers (number
of cells per 1 inch) not subjected to the thermal
compression, may be cut into desired dimensions. When
this is inserted into the vacuum producing material
accommodating portion with compression, so that the
density and the capillary force are adjusted.

In the foregoing; a clearance is provided
between the joint member 7 and the opening 2 therefor,
so as to permit introduction of the air. However,
this structure is not limited, and the joint member
and the opening may be properly determined by one
skilled in the art in the structure and the
configuration. In the case of the porous material
such as sponge used as the vacuum producing material,

the end of the joint member 7 is preferably tapered



-18- I nk container conprises a bottom cover

11 i[»—t—he—f-eam—_o.t_a
The container can be constructed in sUcEALAGEMENT RufFiiTer.

flat plate.

The joint nenber 7 of the recording head is 5 insertledq Tmtotheopeni ng

of the ink container, and the joint nenber 7 is tapqregsxl\bée ,ﬁ@écr tthe

top portion is forward than the bottom portion. ThHe {in p agelin
Kk

the joint is horn-like opening upwardly. _1g- Wth thig structiure thelii
can be introduced into 10 the head fromthe ink absoribing material.
(Enmbodi nent 2)

In this enbodi nent, the drameter—of—tte—tot nt

menber N, the distance P between walls and the degree P of the
I nsertion descrebatdiabote ahe gbsatsabmbbrednsertion direction for
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the purpose of controlling escape of the porous
material at the bottom of the ink cartridge by the
insertion of the joint member and for the purpose of

maintaining the press-contact surface between the

filter and the vacuum producing material. In order to

provide the air venting opening, the outer surface of
the joint member may be provided with a groowve. or
grooves. Preferably, the clearance may be determined
such that the joint member and the opening are not
sealed.l Or, at the bottom of the opening (bottom of
the ;nk cartridge), the joint member is contacted to
the bottom of the opening, but at the top, the
clearance is formed.

As described, in the exchangeable ink
cartridge of this embodiment, the joint opening also
functions as a portion for introducing the air, and
therefore, the structure is simple. The degree of
insertion of the joint member 7 into the exchangeable
ink cartridge, is determined in consideration of the
prevention of the ink leakage upon the insertion and
prevention of the ink stop during the recording,
taking into account the configuration of the joint
member, the vacuum producing material and the
configuration of the ink cartridge. As desired, an
air vent is provided in the vacuum generating material

accommodating portion in addition to the joint



15 in this enbodi nment. In the case off ;g anreli nk
-cartridge, the high ink utilization factor is ;&Eﬂﬂ?*ﬂﬁﬁﬁ tHide|of the
| ow runni ng cost and of the environnental proll gm 20 Fi gure
5 illustrates an ink cartridge of Enbodi ment 2 ijn O BEC 1096
utilization factor is i mpr oved. ThHe body 1 of thelink
cartridge is provided W th an openitig- 2 for cqnrectTom WtTh The;ink
jet 25 recording head, and is. provided with a vacdum produci ng

mat eri al accommodating portion 4 for acconmodat i ng a vacuum pr oduci ng

material 3, and an
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opening. By doing so, the reliability against the
ambient condition change in the ink jet recording
apparatus can be further improved.

The configuration, dimensions and the mesh of
the filter at the end of the joint member 7 may be
property determined depending on the ink jet recording
apparatus to be used therewith. It is preferable that
the size thereof is slightly smaller than the orifice
diameter to prevent clogging of the nozzle of the
recording head with the foreign matter introduced from
the ink cartridge.

As for the ink in the exchangeable ink
cartridge, any known inks are usable. The quantity of
the ink in the exchangeable ink cartridge may be
determined with the limit of the volume of the ink
cartridge. However, in order to maintain the wvacuum
immediately after the opening of the exchangeable ink
cartridge, it is preferably less than the limit of ink
retention of the vacuum producing material. Hefe, the
ink retention or retaining power means the quantity
which can be retained by the material itself.

The structure and the configuration of the
exchangeable ink cartridge may be modified under the
condition that the above-described diameter N, the
distance P and the insertion L are as described above.

Figure 4 illustrates the ink container of

this embodiment mounted to the recording head. The
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~communi cation with the vacuum produci ng nateri al . portion
4 at a bottom 11 of the ink cartridge through rib 5. 5 " The
description will be made as to the operational prigGiDEE1996 the| i nk
cartridge of this enbodi nent . Whenj{the ink jet recprding
apparatus is operated, the ink is ejected thr h—the-oriftces pf 10
the ink jet recording head, so that ink éﬂéﬁ?bing pressure_ i s produced
in the exchangeabl e ink

REPLACENMENT SHEET ink container 6 for c n&gg@bq(Fﬁﬂﬁﬁ% n fluid
- pdat |
a

©-
c

ink container comprises a bottom cover 1l in the foam
of a flat plate. The container can be constructed in
such a simple manner.

The joint member 7 of the recording head is

5 inserted into the opening of the ink container, and
the joint member 7 is tapered with which the top
portion is forward than the bottom portion. The ink
passage in the joint is horn-like opening upwardly.
With this structure, the ink can be introduced into

10 the head from the ink absorbing material.

(Embodiment 2)

In this embodiment, the diameter of the joint
member N, the distance P between walls and the degree
P of the insertion described above are also satisfied

15 in this embodiment.

In the case of the exchangeable ink
cartridge, the high ink utilization factor is
desirable because of the low running cost and of the
environmental.problem.

20 Figure 5 illustrates an ink cartridge of
Embodiment 2 in which ink utilization factor is
improved.

The body 1 ¢of the ink cartridge is provided
with an opening 2 for connection with the ink jet

25 recording head, and is provided with a vacuum
producing material accommodating portion 4 for

accommodating a vacuum producing material 3, and an



cartridge. The ink is supplied into the ink jet recording head by the

absor bi ng pressure through a cl earance 8 bet wf rib and
the bottom 15 11 of the ink cartridge, the vacuu @?ﬁéﬁéﬁﬁgp§ﬁfgfua
accomodating portion 4, the vacuum produci ng mat er 3 and} the joint
nmenber 7. By this, the internal pre su@f@ﬂ)g‘tm@%nk

container 6 which is seal ed except for the cleara ce 20 8, reducps} thus
produci ng pressure difference between “%he in ontarmer—6 and § he
vacuum produci ng materi al acconmodating portion 4. Wth the

conti nuance of the recordi ng operation, the pressure difference

conti nues éb%gy n erial 25
accommodat i ng pr%)rtc%‘%g{ [ (’saéegrpen e%en%%'?n ﬁ&m p&g’g%rg}lggélo bet ween t he

joint menber pOLdA o0 @i ddGitn tw@e@aeau&%ré&?cix%%atéelhbat the air is

I ntroduced
accommodating portion 4 at a bottom 11 of the ink

cartridge through a rib 5.

5 The description will be made as to the
operational principle of the ink cartridge of this
embodinment.

When the ink jet recording apparatus is
operated, the ink is ejected through the orifices of

10 the ink jet recording head, so that ink absorbing
pressure is produced in the exchangeable ink
cartridge. The ink is supplied into the ink jet
recording head by the absorbing pressure through a
clearance 8 between an end of the rib and the bottom

15 11 of the ink cartridge, the vacuum producing material
accommodating portion 4, the vacuum producing material
3 and the joint member 7.

By this, the internal pressure of the ink
container 6 which is sealed except for the clearance
20 8, reduces, thus producing pressure difference between
the ink container 6 and the vacuum producing material
accommodating portion 4. With the continuance of the
recording operation, the pressure difference continues
to increase. However, the vacuum producing material

25 accommodating portion is open to the air by a

clearance 10 between the joint member portion and the

opening for the joint, so that the air is introduced



REPLACEMENT SHEET into the ink contai rejgap 8

bet ween t he rib end 8 and the ink cartridge {bREPOAEMENTHSREEI |t he
vacuum produci ng nmaterial acconmodati ng portion i4. Daring thelink jet
recordi ng operation, the above is 5. repeated sjo kh@&:gggrgqgterrdned

| evel of the negative pressure i s maintained in the I nk car tjrijdge.
Substantially all of the ink in the ink_ggntaine L&H»~- d lup except
for the ink deposited on the inside surface pf the ink contaiHer, and

therefore, the ink

into the ink container 4 through the gap 8 between the
rib end 8 and the ink cartridge bottom 11 through the
vacuum producing material accommodating portion 4.
During the ink jet recording operation, the above is
5. repeated so that a predetermined level of the negative
pressure is maintained in the ink cartridge.
Substantially all of the ink in the ink container can
be used up except for the ink deposited on the inside’
surface of the ink container, and therefore, the ink
10 utilization factor is improved.

When the recording operation is not carried
out, ﬁhe capillary force of the vacuum producing
material itself (or the meniscus force between the ink
and the vacuum producing material), is produced, so

15 that the leakage of the ink from the ink jet recording
head can be suppressed.

Because of the structure of the recording
head and the structure of the cafriage in the
recording apparatus, the width P witﬁ which the wvacuum

20 producing material is sandwiched, is not the same as
that of the body of the ink cartridge.

Referring to Figures 8 and 9, an embodiment
for providing a solution to this problem will be
described.

25 In Figure 8, a wide ink cartfidge 1 is shown,
in which a portion having an opening 2 for supplying

the ink to the recording head is projected as a



10 utilization factor is inproved. When t he recorgiang
.operation is not carried out, the capill aryg—forc uum
pr oduci ng material itself (or the neniscus f%%%égﬂﬁgwégﬁﬁfﬁe i nk

and the vacuum producing material), is producedl fo 15 that the | eakage of
the ink fromthe ink jet recording head cah be 8 DEGRHHEd.
Because of the structure of the recordirg% _ eqd and the structure of
the carriage in the recordi ng appar 1US, t he v ' whj ch t he
vacuum 20 producing nmaterial is sandw ched, isinot the sane_as t hat
of the body of the ink cartridge. ‘Referring to Figures 8 and

3’ an gngodi Mo ject idnOM 207 OMitdl Réh P IgHd it ity it dizableman || be
eScCri pea.

accommodated therein. The distance P between the
opposite walls in the projection 12 is determined so
as to satiéfy the above-described condition, and the
§ wvacuum producing material 3 is sandwiched thereby to
provide the effects of the present invention.

Figure 9 shows another_wide ink cartridge 1,
in which ribs 13 are formed on the internal wall of
the vacuum producing material accommodating portion

10 having the opening 2 for supplying the ink to the
recording head. The vacuum producing material is
sandwiched by the ribs to satisfy the above-described
conditions.

The configuration, dimensions and the like of

15 the projection 12 and ribs 13 are optimized in
consideration of the configuration of the container,
the ink and the sponge.

Referring to Figures 6 and 7, are further
embodiment will be described in which the ink

20 utilization factor is improved and in which a separate
ink container is used.

Figure 6A is a perspedtive view of a wide ink
cartridge according to this embodiment, and Figure 6B
is a sectional view of the bottom thereof.

25 In Figure 6A, the ink container of the ink
cartridge shown in Figure 5 is formed into L-shape

enclosing the vacuum producing material accommodating



25 In Figure 8, a wide ink cartridge 1 i - ' ich a
portion having an opening 2 for supplying t he|i REPUAGEMBRT rSHEST dj ng
head is projected as a

REPLACEMENT SHEET 21- o5 pEC Ay eFt| on 12,
The vacuum producing material 3 is accommodat ed t her &in: e d|stance P
bet ween t he opposite walls in the prajpection 12 its—determ-red-50 as
to satisfy the above-described condition, and the |5 vacuum produci nj
material 3 is sandw ched thereby to provi de t heeffectrs—of—the present
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portion, so that a wide cartridge is provided.

In Figure 7A shows another wide ink
cartridge,.and Figure 7B is a sectional view of the
bottom thereof.

As shown in Figure 7B, the ink container is
in the form of a channel to enclose the vacuum

producing material accommodating portion, so that a

- wide ink cartridge is constituted.

As shown in the Figure, the opening in the
embodiment of Figure 6A is shifted to one side, and in
the embodiment of Figure 7A, the opening is
substantially at the center.

In these embodiments, the diameter N of the
supply pipe, the distance P between the sandwiching
wall surfaces, and the distance of insertion L satisfy
the conditions described hereinbefore.

As described in the foregoing, according to
the present invention, the proper vacuum is maintained
from the initial stage to the end stage of.use
irrespective of whether the recording operation is
carried out or not. Therefore, the high speed
recording is permitted, and the ink leakage under the
ambient conditions of the ink jet recording apparatus,
can be_prevented.

Additionally, the handling of the ink
cartridge during the exchange is easy, and the ink

leakage or the ink stop does not occur by the mounting



Fi'gure 9 shows another wi de ink cartridge 1, in which ribs 13 are

further

~fornmed on the internal wall of t he vacuum gr TEeridt
acconmodat i ng portion 10 having the opening 2 fE?EE@! ﬁﬁdﬁf fnk to the
recordi ng head. The vacuum producing material i S sandwi ched by the
ribs to satisfy the above-described condi tifons.0 5 DEC 1994 The
configuration, dinmensions and the |ike ofy515 t leprojection 12}ahd ribs 13
are optimzed in consi deration of the confijgurartonof—tire cont ai ner,
t he ink and the sponge. Referring tg _Fiqures 6 and 7| are

enbodi nrent will be described in which the ink 20 utilization

factor is inpoevedm@tingMdifch e Separairridged nk container is used.
Figure 6A is a perspective view of a wide ink
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Furthermore, the ink cartridge is highly
reliable during the transportation thereof. It is
easy to manufacture at low cost with the high
utilization factor in the exchangeable'ink jet
cartridge.

{Embodiment 3)

In this embodiment, the height H of the
container and the depth D of the container are
determined on the basis of the width of the ink
container determined in the manner described above.
Figure 10 illustrates the parts of the exchangeable
ink cartridge according to this embodiment. The ink
container 11 is generally rectangular parallelepiped
having a width W on a surface 13' having the opening
13 for connection with the recording head (the width W
is substantially equal to the distance P between the
sandwiching walls when the wall thickness is small),
and a height H and a depth D. 1Inside the ink
container 11, the absorbing material 14 is disposed
with compression in the direction of the width W. A
width W4 before compression is larger, that is, W <
W4,

Designated by a reference numeral 15 is a
cover of the container, and is hermetically fused on
the container 11 by US fusing or the like after the

absorbing material 14 is incorporated.
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Then, the ink is injected into the container,
and the injection port 17 is plugged with a plug 16 to
prevent the ink leakage.

Figqure 11 is a sectional view when the
absorbing material 14 is inserted into the container
11.

Figure 11lA shows an insertion of an absorbing
material in which H ¢ 4W. By the absorbing material
guide 101, the absorbing material 14 is compressed
such that it is smaller thén the minimum inter-wall
distance W1, and the absorbing material guide
dimension w satisfies w < Wl.

Usually, the dimension W1l satisfies Wl > Wl'
where W is an inlet dimension. This is becaﬁse when
the container 11 is molded by injection ﬁolding or the
like, the ink dimension is required to remove from the
metal mold. The required inclination increases with
thé increase of the height H.

Figure 11B shows a case in which the height
H' satisfies 4W < H'. When the ink container 11 is
formed with the same inclination as in Figure 11A in
this case, the minimum inter-wall dimension W2 is
.smaller than W1, and the necessity arises to further
reduce a width w' of the absorbing material guide 101.

Reduction of w' means increase of the
compression ratio when the absorbing material 14 is

inserted, and the force provided by the absorbing

cartridge according to this enbodi nent, and Figure 6B h-S—a-aeqt | Onal
view of the bottomthereof. 25 | n Figurie ;ﬁétAGmﬁNTnﬁHﬁﬂnt ai ner
the ink cartridge shown in Figure 5 is forned ywt+o—t=strape

encl osi ng the vacuum producing nmaterial accomodalihg.,.

-22- portion, so that a w de cartri?ge Is pto ighapEC‘996 I n
Figure 7A shows another w de ink cartrrdge, ahdiEigure 7B—i-s
sectional view of the bott om t her eof .

of
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As shown in Figure 7B, the ink contai peris A—t-he-f or m of

‘a channel to enclose the vacuum produci ng mat prREPLAGEMENTSHBET ng
portion, so that a wi de ink cartridge is cons}ifuoted: As
shown in the Figure, the opening in the 10 enbod n@,@b ii%he 6A is
shifted to one side, and in t he enbodi ment of}| H gure g , ‘the jopening is
substantially at the center. -25ln thepe | —it he

di aneter N of the supply pipe, the distance P|between the sand@iching
15 wal | surfaces, and the distance of insertion L-satisfy e
condi ti ons described hereinbefore. As described in the

f oregoi ng, acamitknipl ol4 to pushptheeecabsonvemgi vaterhelpoopde ¥Aduumis

fromthe initial stage to the end stage of use
back also increases. With the increase of this force,

the friction when the absorbing material is removed
from the absorbing material guide by a pusher 102 is
increased.

As a result of experiments, even if the
absorbing material guide is made of low friction
coefficient material such as Teflon or the like, the
insertion of the absorbing material is not enough with
the result of crease of the absorbing material or
folding or the like, which causes non-uniform
compression, unless the height H when the compression
of the absorbing material 14 is 1 —_6 times is not
more than 4W.

Even if the ink container is assembled at the
cost of the productivity and the yield or the like,
the inter-wall dimension of the container is
significantly different between W1l'®' and W2', and
therefore, the compression after the insertion of the
absorbing material is significantly different. Then,
the capillary force produced by the compression of the
absorbing material is significantly different, so that
the stable ink supply is not expected.

Figure 11 does not show an example of H < W.
In this case, the area in which the absorbing
material is contacted to the wall surface is small,

with the result that when the absorbing material guide



20 irrespective of whether the recordi ng operati out or
. not. Therefore, the high speed recording is péﬁﬁiﬁ@&ﬂ?ﬁfiggtfﬁe I nk

| eakage under the anbi ent conditions of the et recordi g

appar at us, can be prevented. 25 ' Addl |@naUEg-wpbe 4ndllng

of the ink cartridge during the exchange is papy, and the in

| eakage or the ink stop does not occur bg6the nount -ag

REPLACEMENT SHEET -23- or

denmounting of the ink cartridge.
. 101 is pulled out, the absorbing material may be also
removed from the container. Therefore, the
productivity is not good, and the cost is increased.

As for a means for avoiding the influence of

5 the inclination, the absorbing material may be
configurated beforehand as a trapezoid in
consideration of the inclination. However, if this is -
done, the manufacturing becomes cumbersome because of
the absorbing material is given an orientation, and

10 the material is wasted to provide the trapezoidal
configuration.

The force of pushing the absorbing material
guide back, is different at different positions, and
the pushing force by the pusher 102 as to be

15 -determined in consideration of the fact. In addition,
the compression distribution is not always improved by
using the trapezoidal configuration.

Figure 12 shows the ink supply in the case
that the depth D satisfies 3W ¢ D ¢ 1OW. In Figure

20 12B, the container is full of the ink, wherein the
absorbing material 14 is indicated by dot area, and he
hatched portion is filled with the ink.

By the recording operation, the ink is
supplied from the absorbing material 14 toward the

25 recording head. Sooner or later, as shown in Figure
12C, there appear ﬁon-ink portion 14b and ink portion

l4a. With the continuance of the ink supply., the non-



Furthernore, the ink cartridge is highly relip |

transportation thereof. It is easy to manufac} m@LwéM@m gggﬂ ith the
high 5 utilization factor in the exchangeabl e inkjj cartrijddge

( Enbodi nent 3) In this enbodi nent, the héll@l)ECHIm tth
container and the depth D of the container are 10f determ ned on tjhg basis
of the width of the ink cont ai ner dgetermned §n sari bed
above. Figure 10 illustrates the parts of thel_exchangeabl e i nk
cartridge according to this enbodi nent. The ink container 11 is

general |y rectangul ar parallelepiped 15 having a wwdth Won a surface 13’
havi ng the opgi Nspbrtion 1318 cscoupitecttiion entiretye glcoreli gk head (the

wi dth W is substantially equal to the distance P between the
container. In the state shown in Figure 12C, the ink

is supplied from the connecting portion 13 to the
recording head side through a distance d;.

S The no-ink portion 14b has a larger ink

| absorbing tendency, and the vacuum in the ink
cartridge increases with consumption of the ink as
shown in Figure 14.
Figure .13 schematically shows the case in

10 which 10W < D, that is, the case different from the
embodiment.

Similarly to the foregoing, with the
consumption of the ink, the state of Figure 13B _
changes to that of Figure 13C. With the state of

15 Figure 13C, the ink moves the distance d, toward the
recording head.

When the distance D, that is, the depth D,
the flow resistance is a problem when the ink is to be
used to the end. When the comparison is made between

20 Figure 12A_and Figure 13A, the cross-sectional areas S
are the same if the W and H are the same, and the flow
resistance is Kad/S, where K is a coefficient, d is a
moving distance and a is an ink viscosity.

In Figures 12A and 13A, d; < dy, and

25 therefore, the flow resistance is larger in Figure
13A. For this reason, with the consumption of the

ink, the force impeding the ink supply is added by the



sandwi ching walls when the wall thickness is small), and a height H

.and a depth D. Inside the ink 20 container ENTNGHPET €ri al 14
i's disposed with conpression in the dlrectlgjﬁggﬁ WY A

wi dth Wi before conpression is larger, that is

Desi gnated by a reference nuneral 15 is a 25 coyef ﬂﬁ&@?ﬁt f ner, and
is hernmetically fused on the contai neggg-11 by US fu3|nq or el like
after the absorbing material 14 is incorporated. ‘
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flow resistance in addition to the vacuum produced by

the consumption of the ink in the ink absorbing
material 14. With the increase of the depth D, the
volume of the absorblng material is increased, and
therefore, the no- 1nk area is 1ncreased so that the
produced vacuum is high. Therefore, the stable ink
supply is déteriorated.

As a result of experiments, the printing
qualities are not influenced by satisfying D ¢ 10W,
where W is a variable constituting a cross-section
effective for the ink supply from the absorbing
material.

With the increase of the depth D of the
container, it is difficult to inject the ink with

proper ink distribution.

More particularly, as shown in Figure 15, the

no-ink region l4c appears. Then, the usable ink

quantity is not increased despite the size increase.

Figures 16 and 17 are perspective view of a

recording head unit and a carriage with which the ink

cartridge of this embodiment is usable.
In Figure 16, the recording. heads are

juxtaposed with a distance D, so that the ink

receiving ports 42 are disposed at regular intervals

P. Designated by reference numerals 41 are contact

pads for receiving recording electric signals from a

main assembly (not shown) of a recording apparatus.



Then, the ink is injected into the container, n port
.17 is plugged with a plug 16 to prevent the

Figure 11 is a sectional view when the 5 absorb i nserted

into the container 11. Figure| 1LAGhOEC 8994 npertion of

an absor bi ng material in which H [ gf_] 4W By;the absorbing| npteri al

gui de 101, the absorbing nmaterial 14 is ‘tonpressed—%t ik is

smal l er than the m ni muminter-wall di stance WL, and the absof bi.ng

mat eri al gui de di mension w satisfies w < W. Usual |y,

the di mension W sati Spféses?né()i- £ Wigure 17Mhefife WishalhddheL di mension.

This is because when 15 the contai'ner 11 is nolded by iInjection nolding or
t he cartridge of this embodiment is coupled with a
recording head 40 on a carriage 30, which mers in a
scanning direction, while the ink is being supplied.
5 As will be understood from the above, the ink
container width W satisfies W £ P.

Figures 18 and 19 show a further embodiment,
in which ink cartridges for different colors are |
unified. In this case, the configuration of an ink

10 cartridge for one color satisfies the above-described
conditions.

As described in the foregoing, the
exchangeable ink cartridge of this invention satisfies
W< HZ 4W, and W ¢ D < 10W where W is a width of a

15 side having an opening for receiving the ink supply
tube of the recording head, H is a height, and D is a
depth of the ink cartridge. The configuration of the
cartridge is generally rectangular parallelepiped.

These conditions may be incorporated into the

20 container having been described in conjunction with
Figures 6A, 7A, 8A and 9A.

When a plurality of exchangeable ink
cartridges are unified, the following is satisfied:

WP gH

25 where P is a pitch of the recording heads in the

scanning direction. By doing so, the wvacuum producing

material absorbs and retains properly the ink, so that



i nserted, and the force provided by the absorbing
REPLACEMENT SHEETink moves through the vacuum producing material in
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accordance with consumption of the ink by the
recording operation until the entire quantity of the
ink is used up. In addition, the configuration is
small.

Thus, exchangeable color ink cartridge can be
provided with low cost, with high reliability and high
utilization factor.

While the invention has been described with
reference to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cerr such modifications or
changes as may come within the purposes of the.

improvements or the scope of the“following claims.

like, the ink dinmension is required to renove fromthe————nretatl—mn] d. The
.required inclination increases with t he incr epsRERLACEMENTHhSHEET H.
Figure 11B shows a case in which the height 20 H }satrsfies2aW=3IH| Wen
the ink container 11 is formed with the same |nglinatyeg in Figure
11A in this case, the mninuminter-wall dinefs org]\?\chﬁ;1®% spal | er
than WL, and the necessity arises to futgagr educe.a-wi-dt-h—-w Df the
absorbing material guide 101. 25 Reductijon of w neans intrease
of the conpression rati o when the absorbi ng nmaterrat—t41s

An ink cartridge includes a negative pressure

producing material; an accommodating portion for
accommodating the negative pressure producing
material, the accommodating portion is provided with
an opening for receiving an ink supply tﬁbe of an ink
jet recording head; wherein the material is
sandwiched between surfaces in the accommodating
portion, and a distance between the surfaces smaller

than twice an outer diameter of the ink supply tube.
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- 25- material 14 to push the absorbing material guide 101 back
‘al so increases. Wth the increase of this force, the friction mhen t he
absorbing material is renoved fromthe absor p by a
pusher 102 is 5 increased. AS a re¢sBERLASEMENDEY s, even
if the absorbing material guide is nmade of lfoy friction

coefficient material such as Teflon or the like, {the ggpEgReggtioh of the
absorbing material is not enough with 10 the reguljt ? crease o he
absorbing material or folding or the liKke, ief—eatses—roert uhi form
conpression, unless the height H when the conpregsion of the bbsorbi ng

1. An ink cartridge comprising:

a negative pressure producing material;

an accommodating portion for accommodating
said negative pressure producing material, said
accommodating portion is provided with an opening f
receiving an ink supply tube of an ink jet recordin
heéd;

wherein said material is sandwiched betwee
surfaces in said accommodating portion, and a dista
between the surfaces smaller than twicé an outer

diameter of the ink supply tube.

2. An ink cartridge according to Claim 1,
wherein a distance of insertion of the ink supply t

is smaller than the distance between the surfaces.

3. An ink cartridge according to Claim I,
wherein the distance between the surfaces is

substantially equal to the diameter of the ink supp
tube.

4. An ink cartridge according to Claim 1,
further comprising an ink container in fluid

communication with said accommodating portion.

5. An ink cartridge according to Claim 1,

or

g

n

nce

ube

ly

[T,



more than 4W 15 Even if the ink container is assenbled at the
-cost of the productivity and the yield or the Ilike, t he inter-MMI
di mrension of the container is significantly

REPLAEMERT oWy Y and
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W', and therefore, the conpression after<th 20
absorbing material is significantly different. Thgn, caplllary
force produced by the conpression of the abs rblng.maEEF95$ 1S
significantly different, so that the 3fabl e i|nK supply is not

expect ed. Figure 11 does not show anf exanple of H< W} 25 In
this case, the area in which the absorbing mat erial is contastdd to

the wal | Surfac@hé§e§ﬂa£|plurall%&tBft9§1&e§Hktc59€E1HB§§ bke absorbing

mat eri al gui de
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juxtaposed, containing different inks.

6. An ink cartridge comprising:
a negative pressure producing material;
an accommodating portion for accommodating
said negative pressure producing member, said
accommodating portion being provided with an opening
for receiving an ink supply tube of a recording head;
wherein a width W of a side having said
opening, a height H and a depth D satisfy
W £ H g 4W, and
W < D g 10W,

wherein said ink cartridge is generally rectangular

parallelepiped.

7. An ink cartridge according to Claim 6,
wherein a plurality of said ink cartridges are
juxtaposed into a unified ink cartridge, and for each
of ink cartridges,

W <. P g H
where P is an interval between adjacent ink jet

recording head in its moving direction.

8. An ink cartridge comprising:
a negative pressure producing material;

an accommodating portion for accommodating

HIIlIIl \lll\l |I|\| \\I\I \\ l|||
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t he absorbing nmateri al
Ther ef or e,

-pul I ed out
cont ai ner.
i ncr eased.

the inclination,

as a trapezoid in
done,
absorbing materi al
to provide the trapezoi dal

is

10

may be al so -
, NTheHkEsY i s
As for a neans for avoiding jthe influenceloff 5

t he absorbing material may be qon@ispEsteds bef dr ehand

consideration of the inclingtijon. However, iif fthis
t he manuf acturing becones cunber sone jbecause—of t he

is given an orientation, and 1d__the material is}wasted
configuration.

said negative pressure producing material,

t he

said
accommodating portion being provided with an opening
for receiving an ink supply tube of én ink jet
recording head;
where a width W of a side having said

opening, H height, a depth D and a diameter of the ink
supply tube satisfy:

W < H ¢ 4W,
W<Dg 10w,

W/2 ¢

=

wherein said ink cartridge is generally rectangular

parallelepiped.

L



The force of pushing the absorbing materi al gui de back, is different
-at different positions, and t he pushing force by the pusher 102 as to
be 15 determined in consideration of the fact. |In { he
conpression distribution is not always inproved by R?ﬂ_q\gg ﬁ tshLEEET
trapezoi dal configuration. Figure 12{shows the ink sppply in
t he case that the depth D satisfies 3W([err] P et DEDMoggn Fipure
20 12B, the container is full of the ink, wherein|tpe absor by n
material 14 is indicated by dot area, and he nat ched portTom-i sl filled
wi th the ink. By the recording operatian, the ink is
supplied fromthe absorbing material 14 toward the 25 recordl ng heéead.
Sooner .or later, as shown in Figure 12C, there appear non-ink portion

14b and ink poriB§PRACT OF THE DISCLOSURE

An ink cartridge includes a negative pressure
producing material; an accommodating portion for
accommodating the negative pressure producing

5 material, the accommodating portion is provided with
an opening for receiving an ink supply tube of an ink
jet recording head; wherein the material is
sandwiched between surfaces in the accommodating
portion, and a distance between the surfaces smaller

10 than twice an outer diameter of the ink supply tube.
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——Y4a.;” WIh the continuance of the ink supply, the non-
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14b occupies the entirety of the ink container. In tHh
Figure 12C, the ink i's supplied fromthe connecting g

recordi ng head side through a distance dferr].
portion 14b has a larger ink " absorbi ng tendens

i nk cartridge increases with consunptig
Fi gure 14.
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Fi gure
.case different fromthe
foregoing, with the

the distance D, that
when the ink is to be
between 20 Figure 12A and
are the sane if the Wand H
Kad/ S, where Kis a coeffici
i nk viscosity.

i S,

.13 schematically shows the case in

consunption of the ink,
changes to that of Figure 13C. Wth the state of
noves the distance d2 toward the
the depth D,

used to the end. When the cang

10 which 10W< D,
enbodi nent .

t hat
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is, the
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15 Fi
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: en
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Figure 13A, the cross-secti

areas S
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25 therefore, the flowresistance is larger in Figure 13A. For this

reason, with the consunption of the i nk, the f e_inpeding the ink
supply is added by the

REPLAC .
flow resistance in addition to the vacuum produced b EﬁgmfgﬂﬁﬁT

) ption
of the ink in the ink absorbing -mgterial 14. W{hjt increase pfithe
depth D, the vol unme of the absorbing material i$ 'ngfgéggaﬁ%&nd b
therefore, the no-ink area is increased so that the produced vacupmi s
hi gh. Therefore, the stable ink
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supply I's deteriorated. As a result of experinents t he
printing qualities are not influenced by satisfyfT 10
where Wis a variable constituting a cross-section ﬁaﬁ$éEWﬁvéSH5éTthe
i nk supply fromthe absorbing mat eri al . Wth the Trcrlease
of the depth D of the container,_i§ Ls difficult]tio 0m BEC 19hg 1INk
with 15 proper ink distribution. Mor e partlcularly as {sHown
in Figure 15, the no-ink regi on 14c appears. Then, —ttre-usabte-+Hk
guantity is not increased despite the size increase. Fi gyres
16 and 17 are perspective view of a 20 recording head unit and a carri age
with which the ink cartridge of this enbodi nent is usable.
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In Figure 16,
.that the ink
P.
recording electric signals froma
recordi ng appar at us.

the recording heads are
receiving ports 42 are di sposed at
Desi gnated by reference nunerals 41 are contact

5

j uxtaposed with a distance D, so

mai n assenbl

||IL\.al‘v 25

Ul i

REEL&QﬂMfNﬂoSHﬁﬁice|V|ng

not shomn) ofja
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show in Figure 17,

t he exchangeabl e

cartridge

"t

t

coupled with a
scanni ng direction,

f
recordi ng head 40 on a carriagej30 whi ch noves ip
while the ink is being supplied.
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5 As will be understood fromthe above, the ink

cont ai ner mﬁdth W

satisfies Wl[err] P. Figures 18 and 19 ﬁ@y
Nt

enbodi nment , in which ink cartridges for differe

unified. In this case, the configuration of an ink [O

color satisfies the above-described._ g _conditions.
described in the foregoing, the exchangeabl e i nk

i nvention satisfies Wlerr] H[err] 4W and W]gr
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Wis a wdth of a 15 side having an opening for reckiyving the ink sugply

tube of the recording head, His a height, and Dis a depth of The ink
cartridge. The configuration of the cartridge is generally rectangul ar
par al | el epi ped. Thfée conditions may be incorporated into the
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20 cont ai ner havi ng been described in conjunction with Fi gures 6A, 7A,
‘8A and 9A When a plurality of exchangeabl e ink

cartridges are unified, the following is satisfied AN P
[err] H 25 where Pis a pitch of the recording hga PFW&M@'T S—ﬁEETS anni ng

direction. By doing so, the vacuum preducsng ngt eri al absorb3§ and
retains properly the ink, so that 05 DEC 1996
- 30- the ink noves through the vacuum produgi g nmaterial 1n
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accordance with consunption of the ink by the recordi ng operation until

the entire quantity of the ink is used up. In adei-tian,._the
configuration is 5 small. Thus, exch n@@agmgmo
cartridge can be provided with | ow cost, Wit h hlgr ret-erbibd ng hi gh
utilization factor. Wi | e- téhe i nventi qf qgfn desc i bed
with 10 reference to the structures discl osed herein 5 net
confined to the details set forth and this app|| ation is |nte1d dto
cover such nodifications or changes as may co mnthln t he purpoges of
t he. i nprovenents or the scope of the foll ow ngctatfer—i15s i
An ink cartridge includes a negative pressure produci ng material; an
accommodati ng portion for accomodati ng the negative pressure
pr oduci ng
Wz
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material, the accommodating portion is provided with an_opening for

. receiving an ink supply tube of an ink 20 ] et r%cp@ﬂﬂmgg@gp@m efein
the material is sandwi ched between surfaces Ln { 1 g
portion, and a distance between the surfaces small gr§ _ tw ck an
outer diameter of the ink supply tube.g - 959{'@%
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negative pressure producing material; /f
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an accommodating portion for accommpdating 5 said negative pressure
produci ng material, said accommodating portion is p CREP@QOEMEN’F"SHEET
openi ng for receiving an ink supply tube of an ink |ef—+eeerting
head; wherein said material is sandw ched pe}

surfaces in said acconmodating portion,ygnd a di stance m@%@é@@ﬁe
surfaces snmaller than twice an outer - dianmeter of th nk _supply tube.
2. An ink cartridge according to daim1l, 15 wherein a} di stance of

i nsertion of the ink supply tube is smal |l er_thapg the—estanree—betweer
t he surfaces. 3. An ink cartridge ﬁTng to daim1l,

H
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wherein the distance between the surfaces is 20 subgtantial

. the dianmeter of the ink supply t ube. A.R.PQRCE'MTCQ r
according to Caim1l, further conprising an ink ko : e
conmuni cation with said accommodating portion. 5. JAn ink
cartridge according to Claim 1, o 11 - 0% DEC 199
-32-
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wherein a plurality of said ink cartridges are j uxt aposed, contai ni ng

di fferent inks. 6. An ink cartridge conprising: 5

negative pressure producing material; n i ‘
portion for acconmodati ng sai d negative pressur ﬁmﬁf“ﬁ@?@%&

sai d accommodat i ng portion being psovided with &njopeni ng
receiving an ink supply tube of a recording head; 1 0% DEC 199¢er

P

-

wi dth Wof a side having said openi ng, a height{Hl and a depth DO

satisfy Wlerr] H[err] 4W and Wlerr[ DTerr] I

wherein said ink cartridge is generally rectangul ar 15 _parall el epiped.
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7. An ink cartridge according to Caim6, wherein a pIurallty of sai d

I nk cartridges are juxtaposed into a unified inkf
each 20 of ink cartridges, Wlerr] P [err]
i nterval between adjacent ink jet recordi ng head i
direction. 25 8. An ink cartgi dge conpri sing:

negati ve pressure producing material;
portion for acconmobdati ng
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- 33- sai d negative pressure producing nmaterial, said

accommodati ng portion being provided with an opening for receiving an
ink supply tube of an ink jet recordi ng head; § JE{ a
width Wof a side having said openi ng, H hei ght] BEP4AGEMENS SrBtla

di aneter of the ink supply tube s%tlsfy [err] Herir]} 4W
Wlerr] DJ[err] 10W 10 W 2 [err]4N wher Bi p spg diAnnigggart rii dge
is general ly rectangul ar par al | el epi ped.

EXCHANGEABLE INK CARTRIDGE

ABSTRACT OF THE DISCLOSURE

An ink cartridge includes a negative pressure
producing material; an accommodating portion for
accommodating the negative pressure producing

S material, the accommodating portion is provided with
an opening for receiving an ink supply tube of an ink
— jet recording head; wherein the material is
sandwiched'between'surfaces in the accommodating
portion, and a distance between the surfaces smaller

10 than twice an outer diameter of the ink supply tube.

FIGURE 2
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//ﬂ SEARCH REPORT | Apptication No. 9607651-8

TEXT OF THE ABSTRACT

EXCHANGEABLE INK CARTRIDGE

An ink cartridge (1) includes a negative pressure producing material (3), an accommodating
portion (4) for accommodating the negative pressure producing material, the accommodating
portion is provided with an opening (2) for receiving an ink supply tube (7) of an ink jet
recording head, wherein the material is sandwiched between surfaces in the accommodating
portion (4), and a distance (P) between the surfaces smaller than twice an outer diameter (N)
of the ink supply tube (7).

Figure 2.
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@) Exchangeable ink cartridge.

® An ink cartridge includés a negative pressure

producing material;' an accommodating portion for

accommodating the "negative pressure producing
material, the accommodating portion is provided with

an opening for receiving an ink supply tube of an ink -

jet recording head; wherein the material is sand-
wiched between surfaces in the accommodating por-
tion, and a distance between the surfaces smaller
than twice an outer diameter of the ink supply tube.
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