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Description

The present invention relates to a liquid container,
an ink cartridge integrally having a recording head for
ejecting ink for recording operation and an ink container,
said ink cartridge being detachably mountable on a
recording apparatus, and an ink jet recording apparatus
usable with the ink cartridge.

An ink jet cartridge comprising a recording head
provided with means for generating energy contributa-
ble to gjection of ink droplets and an ink container for
containing the ink to be supplied to the recording head
wherein the ink jet cartridge is detachably mountable to
a recording apparatus, is known.

Figures 11 and 12 shows an example of such an ink
jet cartridge. The ink jet cartridge shown in Figure 11
and disclosed in Japanese Laid-Open Patent Applica-
tion No. 87242/1988 (U.S. Patent No. 4,771,295) com-
prises an integral recording head 300 and ink container
1100. The recording head comprises a heater board
301 on which electrothermal transducer elements are
formed, a top plate 302 for constituting ink passages
corresponding to the electrothermal transducers, an M-
shaped spring 303 for clamping the heater board 301
and the top plate 302, a connecting member 304 for
constituting ink supply passage for supplying the ink
from the ink container, an electrode board 305 for apply-
ing recording signals to the electrothermal transducer
elements, and an aluminum plate 306 for supporting the
above elements. The ink container 1100 contains
therein a compressed absorbing material 900 in the
form of porous material impregnated with the ink. The
ink cartridge shown in Figure 12 and disclosed in Japa-
nese Laid-Open Patent Application No. 98857/1984
(U.S. Patent No. 4,509,062) and Japanese Laid-Open
Patent Application No. 207263/1984 (U.S. Patent No.
4,500,895), is provided with an ink bladder 1000 of rub-
ber material in the ink container 1100, the ink bladder
containing the ink.

Generally, such an ink jet cartridge involves a rela-
tively large difference between the period in which the
ink in the ink container is used up and the service life of
the recording head. In other words, at the time when the
ink is used up, and therefore, the recording head car-
tridge should be replaced with a fresh one, the record-
ing head of the old head cartridge is still usable. Even if
the recording head can be manufactured at relatively
low cost in the case of the cartridge type, it is still rela-
tively high as compared with the manufacturing cost of
the ink container attached to the recording head.

In an application which has been assigned to the
assignee of this application, a proposal has been made
as to a recording head cartridge the ink container is
detachably mountable to the recording head so as to
permit replacement of the ink container and the record-
ing head with the fresh ones at different times, and
therefore, to permit the effective use of the recording
head.

In the ink jet recording apparatus using such an ink
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jet cartridge, the recording operation may be carried out
without the ink container mounted or with almost empty
ink container. In the latter case, the ink container may
become empty during the continuous recording opera-
tion. In addition, the ink may leak through the joint por-
tion between the recording head and the ink container
with the result of damage of the print board or the con-
tamination of the apparatus. If the recording operation is
carried out without the ink container mounted, and
thereatfter, the ink container is mounted, the air may be
introduced with large possibility to the joint portion
between the recording head and the ink container, into
the ink passageway. This is not desirable because the
air may be a cause of ink ejection failure. In order to
remove such air, a number of sucking (pumping or the
like) is required as a part of ejection recovery. If the air
in the form of bubbles is not removed, the liquid ejection
may fail. In the separable type recording head and the
ink container, the recording head is provided with ink
infroduction cannula in the form of a needle and
exposed to the outside. The cannula or needle tube is
inserted into the ink outlet portion of the ink container,
thus establishing communication therebetween.

However, the externally exposed needle of the
recording head is not desirable from the standpoint of
safety. Through the exposed tube, a content of the ink
(water content) is evaporated with the result of introduc-
tion of the air into the recording head. This may
adversely affect the ink ejection after the ink container is
exchanged. The evaporation of the component results
in increase of the viscosity of the ink. This may result in
clogging of the ink supply pipe, and therefore, the
improper communication between the ink container and
the recording head. This again requires ejection recov-
ery operation.

Therefore, such a printer is usually provided with
pumping mechanism of in one form or another to suck
and discharge the air and the ink therearound in the
passage between the ink ejection outlet and the ink sup-
ply inlet of the ink jet recording head.

This however involves the following problems:

(1) In order to discharge a small amount of air, it
requires to suck a large amount of proper ink, and
therefore, the running cost is high:

(2) The mechanism required for processing the
removed residual ink and the pump mechanism
require complicated and bulky structure of the main
assembly of the printer with the result of increase of
the cost: and

(3) It involves a large number of limitations in the
position or structure so that the needle tube
exposed in the apparatus is not exposed to the out-
side of the apparatus.

In the ink jet recording apparatus in which the intro-
duction of the air is not desirable into the ink passage
from the recording head to the ink container, the intro-
duction of the air is significant. Where a cartridge type
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ink container is used in the ink jet recording apparatus,
a pumping mechanism is inevitably required.

EP-A-0378240 describes an ink jet cartridge
including an ink jet body and an ink storage portion con-
nected by coupling members. The ink storage portion
comprises an ink absorbent member.

In accordance with the present invention, there is
provided an ink jet cartridge comprising:

a recording head portion including a recording head
with ink ejection outlets for effecting recording and a
hermetically sealed first ink container in fluid com-
munication with said recording head;

a second ink container for containing ink to be sup-
plied to said first ink container;

an ink connecting member for establishing fluid
communication between said first and second ink
containers to supply ink to said first ink container
from said second ink container, characterised in
that the first ink container is at least partly consti-
tuted by a first elastic member; the second ink con-
tainer is at least partly constituted by a second
elastic member; said ink connecting member is
entirely contained in said first ink container before
the first and second containers are placed in fluid
communication with each other, and said ink con-
necting member extends through said first and sec-
ond elastic members when the first and second
containers have been placed in fluid communica-
tion.

An embodiment of the present invention provides a
communication establishing system between a record-
ing head and an ink container, which is simple, small in
size and low in cost, and in which the air is not intro-
duced, and the ink in the connecting tube is not solidi-
fied.

Some preferred features of the invention are set out
in the dependent claims.

Specific embodiments of the invention will now be
described by way of example with reference to the draw-
ings in which:

Figure 1 is a sectional view of a recording head and
an ink container according to an embodiment of the
present invention.

Figure 2 is a perspective view of an entire printer
usable with an ink container according to the
embodiment of the present invention.

Figure 3 is a perspective view of a carriage of the
printer usable with the ink container, according to
the embodiment of the present invention.

Figure 4 is a partial sectional view illustrating detail
of the joint portion between the recording head and
the ink container.

Figure 5 is a detailed sectional view of connected
recording head and the ink container.

Figure 6 is a perspective view of a carriage of a
printer usable with an ink container according to
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another embodiment of the present invention.
Figure 7 is a sectional view illustrating the joint por-
tion between the recording head and the ink con-
tainer, according to the embodiment of the present
invention.

Figure 8 is a detailed sectional view illustrating the
recording head and the ink container jointed
together, according to the embodiment of the
present invention.

Figure 9 is a block diagram of a system for detect-
ing ink container.

Figure 10 is a block diagram of a system for detect-
ing the ink container, according to a further embod-
iment of the present invention.

Figure 11 is an exploded view of an ink jet cartridge
containing an ink absorbing material.

Figure 12 is an exploded view of an ink jet cartridge
having rubber bladder as an ink container.

In Figure 2, to an ink jet head carriage 1, an ink jet
recording head 2 is mounted. The ink jet head carriage
1 is movable in engagement with a carriage moving
shaft 3 and a carriage guide shaft 4 of the main assem-
bly of the printer. The ink jet head carriage 1 comprises
an ink supplying pipe 5 for supplying the ink to the ink jet
head 2 and a subordinate container 6a, as shown in Fig-
ures 1 and 4. The subordinate container (sub-container)
6a communicates with an ink accumulating portion 6b
by passages 7a and 7b, which all constitutes a first ink
container 6.

In this embodiment, the first ink container 6 has a
volume capacity of approximately 1 ¢cc. The volume is
selected because it is optimum from the standpoint of
sufficiently reducing the ink jet head carriage 1 and that
it can contain sufficient amount of ink even when the ink
container is not mounted to the passage extending to
the ink jet head 2. However, the volume of the first ink
container 6 may be properly selected depending on the
specifications of the main assembly of the printer, and
therefore, the volume is not limiting.

The ink containing portion 6b comprises an ink
cover 8 made of flexible material such as rubber and an
ink cap A9 made of flexible or deformable elastic mate-
rial such as rubber. An ink cover 8 is fixed by an ink jet
head carriage 1, an O ring 10 and a fixing member 11.
The ink cap A9 is fixed on a movable stay 12. The stay
12 is contacted to a top surface of a cut-away portion 15
of a cylinder 14 formed on an ink jet head carriage 1, by
a spring 13. An ink connecting tube 17 is provided at a
position enclosed by the ink containing portion 6b and
the sub-containing 6a of the ink jet head carriage 1, that
is, in the first ink container 6. The ink connecting tube 17
is in the form of a hollow cylinder, and the end thereof
adjacent the ink cap A9 is cut obliquely as in an injection
cannula for easy piercing the ink cap A9.

Adjacent the base portion of the ink connecting
tube 17 adjacent the ink containing portion 6b, there are
formed plural holes 18 to permit smooth flow of the ink.

When the ink container is not connected to the ink
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jet head, the ink connecting tube 17 is entirely enclosed
in the first ink container 6 and is covered with the ink.
Therefore, the ink connecting tube 17 is prevented from
contacting the air. For this reason, the ink jet recording
head 2 is protected from air introduction thereto. Addi-
tionally, the viscosity increase of the ink in the ink con-
necting tube 17 and the solidification thereof are
prevented. Furthermore, the leakage of the ink to the
outside can be avoided.

The jointing of the ink container to the ink jet record-
ing head will be described.

The ink jet head carriage 1 is provided in the main
assembly of the printer. In this embodiment of the
present invention, the operator mounts the ink container
in the form of a replaceable cartridge on the ink jet head
carriage 1.

In this Specification, the ink container of the
replaceable cartridge is called second ink container 19.

The second ink container 19 comprises of plastic
material or the like, which contains an ink bladder 20
containing the ink, an ink cap B21 made of flexible elas-
tic material such as rubber to seal the ink bladder and
the ink 22. The second ink container 19 comprises an
engaging portion 24 engageable with a stopper 23 for
fixing the second ink container 19 when it is mounted, a
joint portion 28 engageable with a cylinder 14 formed as
an engaging portion on an ink jet head carriage, and a
guiding portion for guiding the entirety of the second ink
container 19 relative to the ink jet head carriage 1,
including an ink jet head carriage 1 side guide 25b and
a second ink container 19 side guide 25a.

In this embodiment, the quantity of the ink con-
tained in the second ink container 19 is approximately
20 cc. However, the volume capacity may be properly
determined depending on the shape of the second ink
container and shape and/or size of the ink jet head car-
riage 1, and therefore, the value of the ink volume
capagcity is not limiting.

The operator pushes the second ink container 19
along the guiding portions 25a and 25b. In the process
of the pushing, joint portion 28 is inserted into the cylin-
der portion 14, and a top surface 26 of the joint portion
28 of the second ink container abuts the stay 12. Then,
the operator feels the spring force of the spring 13, and
further pushes the second ink container, by which the
central portions of the ink cap A9 and the ink cap B21
are pressed together. In order to assure the press-con-
tact between the ink cap A9 and the ink cap B21, these
caps are formed into outwardly convex, as indicated by
reference numerals 29 and 30, respectively. The second
ink container 19 is further pushed, and then, the stay 12
is pushed, so that the ink connecting tube 17 run
through the ink cap A9. At this time, the ink cover 8
slacks to follow the stay 12.

By further pushing, the ink connecting tube 19 run
through the ink cap B21. At this time, the central por-
tions of the ink caps A9 and B21 are press-contacted to
each other, and therefore, no air is introduced into the
ink connecting tube. Finally, the second ink container 19
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abuts projections 27 of the ink jet head carriage 1, and
substantially simultaneously, the stopper 23 and the
locking portion 24 are engaged, so that the second ink
container 19 is fixed.

In this manner, the first ink container 6 and the sec-
ond ink container 19 are connected properly to permit
character or image recording using the large capacity
second ink container 19, without the necessity for the air
venting pumping action or the like at the time of con-
necting operation.

When the second ink container 19 is used up, the
operator lowers the stopper 23 to release the second
ink container 19 from the carriage. Then, the ink con-
necting tube 17 moves back relative to the ink cap B21
by the spring 13, and returns to the inside of the first ink
container filled with the ink. Simultaneously, the second
ink container 19 is pushed out by the spring 13 to a posi-
tion for easy demounting on the ink jet head carriage 1.
Then, the operator is permitted to easily takes the sec-
ond ink container 19 out.

In the foregoing embodiment, the ink connecting
tube 17 is at the fixed side, and the force applied to the
second ink container 19 by the operator is used in which
the ink cap A9 and the ink cap B21 are movable. The ink
connecting tube 17 may be provided on the movable
side. Such an embodiment will be described in detail
with reference to Figures 6 to 8.

An ink jet recording head 102 is fixed on the ink jet
head carriage 101, which moves in engagement with a
carriage driving shaft 103 and a carriage guiding shaft
104 of a main assembly of the printer. The ink jet head
carriage 101 comprises an ink supply pipe 105 for sup-
plying the ink to the ink jet recording head 102 and a first
ink container 106. The first ink container 106 in this
embodiment has a volume capacity of approximately 1
cc. The volume capacity is determined from the stand-
point that the size of the ink jet head carriage 1 is made
sufficiently small, and it can contain a sufficient amount
of the ink even when the ink container is mounted for the
ink jet head 102. However, the volume capacity of the
first ink container 106 may be changed depending on
the specifications of the main assembly of the printer,
and therefore, the value of the capacity is not limiting.

The ink container 106 is sealed by an ink cap A 109
made of flexible or deformable elastic material such as
rubber. The ink cover A109 is fixed on a stay 112. The
stay 112 is fixed on the ink jet head carriage 101.

An ink connecting tube 117 is provided in the first
ink container 106 of the ink jet head carriage 101. The
ink connecting tube 117 is in the form of a hollow cylin-
der, and an end thereof adjacent the ink cap A109 is cut
inclined as in an injection cannula to permit easy pierc-
ing of the ink cap A109.

When the ink container is not connected, the
entirety of the ink connecting tube 117 is contained in
the first ink container 106 and is enclosed with the ink.
Therefore, the ink connecting tube 117 is prevented
from contact with the air, and therefore, there is no liabil-
ity of the air introduction into the ink jet head 102. Simi-
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larly, the increase of the viscosity of the ink in the ink
connecting tube 117 or the solidification thereof, can be
avoided. Furthermore, the ink leakage to the outside
can be avoided.

Then, the description will be made as the connect-
ing portion of the ink container. The ink jet head carriage
101 is provided in the main assembly of the printer. In
this embodiment, the operator mounts an ink container
in the form of a replaceable cartridge on the ink jet head
carriage 101 to effect print the characters and images.
In this embodiment, the ink container of the replaceable
cartridge is called as second ink container 119.

The second ink container 119 comprises a housing
made of plastic resin material or the like, which contains
an ink bladder 120 containing the ink, an ink sealing cap
B121 made of flexible elastic material such as rubber
and the ink 122.

The second ink container 119 includes an engaging
portion 124 engageable with a stopper 123 for fixing the
second ink container 119 when it is mounted, and a joint
portion 128 for engagement with a cylinder 114 formed
as a joint portion on the ink jet head carriage 101. Guid-
ing portions for guiding the entirety of the second ink
container 119 relative to the ink jet head carriage 101
are formed on the ink jet head carriage 101 and the sec-
ond ink container 119, as indicated by references 125b
and 125a, respectively.

In this embodiment, the ink capacity of the second
ink container 119 is approximately 20 cc, but the capac-
ity may be changed depending on the configuration of
the second ink container 119, the configuration and the
size of the ink jet head carriage 101. Therefore, this
value is not limiting.

The operator pushes the ink container 119 along
the guides 125a and 125b. In the process of the push-
ing, the joint portion 128 enters the cylinder 114.

On the other hand, the second ink container 119 is
provided with a projection 130, and it abuts a driving
lever 131 for moving the ink connecting tube 117. The
driving lever 131 is urged by a spring 132, and is rotata-
bly supported on the ink jet head carriage 1. An end of
the driving lever 131 is engaged with the ink connecting
tube 117 to permit movement of the ink connecting tube
117.

The projection 130 of the second ink container 119
further pushes the driving lever 131, the ink connecting
tube 117 is moved by the driving lever 131 to run
through the ink cap A109, and substantially simultane-
ously therewith, the central portions of the ink cap A109
and an ink cap B121 are press-contacted to each other.
So as to assure the press-contact at the central portions
thereof between them, the central portions of the ink
caps A109 and B121 are convexed toward each other.

With further pressing, the ink connecting tube 117
run through the ink cap B121. At this time, the central
portions of the ink cap A109 and the ink cap B121 are
press-contacted to each other, and therefore, no air is
introduced into the ink connecting tube 117. Finally, the
second ink container abuts the stay 112 of the ink jet
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head carriage 1, and substantially simultaneously, the
engagement is established between the stopper 121
and the locking portion 124, so that the second ink con-
tainer 119 is fixed on the carriage.

In this manner, the second ink container 119 is
properly connected with the first ink container 106, so
that the recording of characters and images are possi-
ble with use of the ink in the large capacity second ink
container, without the necessity for the air venting
pumping action or the like at the time of the connecting
operation.

When the second ink container 119 is used up, the
operator lowers the stopper 123 to release the second
ink container 119 from the carriage. When it is released,
the ink connecting tube 117 moves back relative to the
ink cap B121 by the spring force 132, and returns to the
inside of the first container 106 filled with the ink. Simul-
taneously, the second ink container 119 is pushed out
by the spring 132 and moves to a easy demounting
position on the ink jet head carriage 101. Thus, the
operator can easily take the second ink container 119
out of the carriage.

The apparatus of the first or second embodiment is
provided with an element for detecting presence and/or
absence of the ink container mounted on the recording
head or mounted on the carriage. The detecting ele-
ment is effective to additionally detect the property of
the ink container.

Referring back to Figure 1, detecting elements
1380 constituting a pair are mounted on side surfaces of
a head holder 1350 to detect presence or absence of
the ink container 6. One of the element is a positive
electrode, and the other is a negative electrode. They
are electrically connected to respective contact on a
board by unshown leads. An end of detecting element
1380 extends along a side surface of the head holder
1350. On the other hand, detection pins 1360 constitut-
ing a pair are mounted on the ink container 6 to detect
the amount of the ink in the ink containing chamber 20
of the ink container 6. An end of each of the detecting
pins 1360 is provided along a side surface of the ink
container, and the other end projects into the ink con-
taining chamber 20. When the ends of both of the pins
are in the ink, they are electrically connected through
the ink. When the ink container 6 is mounted on the
head holder 1350, the detecting pins 1360 are con-
tacted to the respective detecting elements 1380. If the
inside ends of the two detecting pins 1360 are in the ink,
that is, if the amount of the ink is sufficient, the detecting
pins 1360 are electrically connected through the ink.
The state of a detecting circuit which will be described
hereinafter is changed. On the basis of the change of
the circuit, a discriminating circuit of the main assembly
of the recording apparatus detects the presence of the
ink in the ink container, and a signal indicative of it is
supplied to a control circuit.

Thus, when the ink container containing therein a
predetermined or more ink is mounted on the recording
head, the permitting signal can be transmitted to the
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main assembly when it is mounted on the main assem-
bly.

Figure 9 is a block diagram of a ink amount detect-
ing circuit for detecting the ink container and for detect-
ing the amount of the remaining ink, using the detecting
contacts 1380 and detecting pins 1360.

A current detecting circuit 5200 detects the current
depending on connection or disconnection between the
detecting contact 1380 and the detecting pin 1360 and
depending on the ink amount, and the result of the
detection is transmitted to the discriminating circuit
5300 which discriminates the presence or absence of
the ink container and discriminates whether the suffi-
cient amount of ink remains or not.

The signal indicative of the results of the discrimina-
tion is supplied to a control circuit 5400. When the
mounting of the ink container 1000 is discriminated, and
the sufficient amount of ink is discriminated, the car-
riage and the recording head are driven by the record-
ing head driving circuit 550 and the like (the driving
circuit for the carriage is not shown) so as to perform the
normal recording operation. If the discriminating circuit
5300 discriminates the absence of the ink, the recording
operation is disabled by the control circuit 5400.

The control circuit 5400 actuates a display device
5600 to display the results of the discriminating circuit
5300.

In this embodiment, the two detecting pins 1380 are
used to detect the absence or presence of the ink. It is
an alternative that a value indicative of the nature of the
ink may be detected by the two detecting pins 1380 to
detect the remaining amount of the ink.

In these embodiment, the current detecting circuit
5200 and the discriminating circuit 5300 are provided in
the main assembly of the recording apparatus, but this
may be provided in the recording head cartridge.

Figures 7 and 10 show another embodiment, in
which detecting contact 1360 for detecting presence or
absence of the ink container are provided in the car-
riage 1. By the contacts, the presence or absence of the
ink container and/or the ink, is detected when the head
cartridge is mounted on the carriage. Similarly to the
Figures 1 and 9, the amount of the ink can be detected
on the basis of the electric connection.

The present invention is particularly suitably usable
in an ink jet recording head and recording apparatus
wherein thermal energy by an electrothermal trans-
ducer, laser beam or the like is used to cause a change
of state of the ink to eject or discharge the ink. This is
because the high density of the picture elements and
the high resolution of the recording are possible.

The typical structure and the operational principle
are preferably the ones disclosed in U.S. Patent Nos.
4,723,129 and 4,740,796. The principle and structure
are applicable to a so-called on-demand type recording
system and a continuous type recording system. Partic-
ularly, however, it is suitable for the on-demand type
because the principle is such that at least one driving
signal is applied to an electrothermal transducer dis-
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posed on a liquid (ink) retaining sheet or liquid passage,
the driving signal being enough to provide such a quick
temperature rise beyond a departure from nucleation
boiling point, by which the thermal energy is provided by
the electrothermal transducer to produce film boiling on
the heating portion of the recording head, whereby a
bubble can be formed in the liquid (ink) corresponding to
each of the driving signals. By the production, develop-
ment and contraction of the the bubble, the liquid (ink) is
ejected through an ejection outlet to produce at least
one droplet. The driving signal is preferably in the form
of a pulse, because the development and contraction of
the bubble can be effected instantaneously, and there-
fore, the liquid (ink) is ejected with quick response. The
driving signal in the form of the pulse is preferably such
as disclosed in U.S. Patents Nos. 4,463,359 and
4,345,262. In addition, the temperature increasing rate
of the heating surface is preferably such as disclosed in
U.S. Patent No. 4,313,124.

The structure of the recording head may be as
shown in U.S. Patent Nos. 4,558,333 and 4,459,600
wherein the heating portion is disposed at a bent por-
tion, as well as the structure of the combination of the
ejection outlet, liquid passage and the electrothermal
transducer as disclosed in the above-mentioned pat-
ents. In addition, the present invention is applicable to
the structure disclosed in Japanese Laid-Open Patent
Application No. 123670/1984 wherein a common slit is
used as the ejection outlet for plural electrothermal
transducers, and to the structure disclosed in Japanese
Laid-Open Patent Application No. 138461/1984 wherein
an opening for absorbing pressure wave of the thermal
energy is formed corresponding to the ejecting portion.
This is because the present invention is effective to per-
form the recording operation with certainty and at high
efficiency irrespective of the type of the recording head.

The present invention is effectively applicable to a
so-called full-line type recording head having a length
corresponding to the maximum recording width. Such a
recording head may comprise a single recording head
and plural recording head combined to cover the maxi-
mum width.

In addition, the present invention is applicable to a
serial type recording head wherein the recording head
is fixed on the main assembily, to a replaceable chip type
recording head which is connected electrically with the
main apparatus and can be supplied with the ink when
it is mounted in the main assembly, or to a cartridge type
recording head having an integral ink container.

The provisions of the recovery means and/or the
auxiliary means for the preliminary operation are prefer-
able, because they can further stabilize the effects of
the present invention. As for such means, there are cap-
ping means for the recording head, cleaning means
therefor, pressing or sucking means, preliminary heat-
ing means which may be the electrothermal transducer,
an additional heating element or a combination thereof.
Also, means for effecting preliminary ejection (not for
the recording operation) can stabilize the recording
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operation.

As regards the variation of the recording head
mountable, it may be a single corresponding to a single
color ink, or may be plural corresponding to the plurality
of ink materials having different recording color or den-
sity. The present invention is effectively applicable to an
apparatus having at least one of a monochromatic
mode mainly with black, a multi-color mode with differ-
ent color ink materials and/or a full-color mode using the
mixture of the colors, which may be an integrally formed
recording unit or a combination of plural recording
heads.

Furthermore, in the foregoing embodiment, the ink
has been liquid. It may be, however, an ink material
which is solidified below the room temperature but lique-
fied at the room temperature. Since the ink is controlled
within the temperature not lower than 30 °C and not
higher than 70°C to stabilize the viscosity of the ink to
provide the stabilized ejection in usual recording appa-
ratus of this type, the ink may be such that it is liquid
within the temperature range when the recording signal
is the present invention is applicable to other types of
ink. In one of them, the temperature rise due to the ther-
mal energy is positively prevented by consuming it for
the state change of the ink from the solid state to the lig-
uid state. Another ink material is solidified when it is left,
to prevent the evaporation of the ink. In either of the
cases, the application of the recording signal producing
thermal energy, the ink is liquefied, and the liquefied ink
may be ejected. Another ink material may start to be
solidified at the time when it reaches the recording
material. The present invention is also applicable to
such an ink material as is liquefied by the application of
the thermal energy. Such an ink material may be
retained as a liquid or solid material in through holes or
recesses formed in a porous sheet as disclosed in Jap-
anese Laid-Open Patent Application No. 56847/1979
and Japanese Laid-Open Patent Application No.
71260/1985. The sheet is faced to the electrothermal
transducers. The most effective one for the ink materials
described above is the film boiling system.

The ink jet recording apparatus may be used as an
output terminal of an information processing apparatus
such as computer or the like, as a copying apparatus
combined with an image reader or the like, or as a fac-
simile machine having information sending and receiv-
ing functions.

As described in the foregoing, according to the
present invention, the ink container can be mounted
without introduction of the external air into the ink pas-
sage from the ink container to the ink jet recording head.
Therefore, the pumping mechanism is not required for
discharging the air introduced at the time of connection
of the ink container to the apparatus or to the recording
head. Therefore, the running cost is reduced by saving
the wasteful ink discharged by the air discharging
pumping operation. The structure of the main assembly
of the printer may be simplified and can be reduced in
the size. In addition, the cost thereof may be lowered.
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Since the connecting tube is not exposed, and there-
fore, the safety is further assured. Simultaneously, the
ink is prevented from externally leaking through the con-
necting tube. Furthermore, the increase in the viscosity
of the ink and the resultant clogging of the connecting
tube, can be avoided.

In another aspect of the present invention, the
recording operation of the ink jet recording apparatus is
disables when the ink container is not mounted, and
therefore, the shortage of the ink during the recording
operation can be avoided.

Even if the recording operation is instructed errone-
ously with empty ink container, for example, the record-
ing operation is not carried out, and therefore, the
introduction of the air into the recording head or the ink
leakage from the recording head, can be effectively pre-
vented.

Claims
1. Aninkjet cartridge comprising:

a recording head portion including a recording
head (2) with ink ejection outlets for effecting
recording and a hermetically sealed first ink
container (6a) in fluid communication with said
recording head;

a second ink container (19) for containing ink to
be supplied to said first ink container;

an ink connecting member (17) for establishing
fluid communication between said first and
second ink containers to supply ink to said first
ink container from said second ink container,
characterised in that the first ink container is at
least partly constituted by a first elastic mem-
ber (A9); the second ink container is at least
partly constituted by a second elastic member
(B21); said ink connecting member is entirely
contained in said first ink container before the
first and second containers are placed in fluid
communication with each other; and said ink
connecting member extends through said first
and second elastic members when the first and
second containers have been placed in fluid
communication.

2. Acartridge according to claim 1, further comprising
urging means (13) for urging said first elastic mem-
ber in a direction preventing fluid communication
with said second ink container.

3. A cartridge according to claim 1 or 2, wherein said
ink connecting member is fixed in said first ink con-
tainer.

4. A cartridge according to claim 1 or 2, wherein said
ink connecting member is movable in said first ink
container and said recording head portion includes
means (131, 132) for moving said ink connecting
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member.

A cartridge according to any preceding claim, fur-
ther comprising an electrode pin (1360) in said sec-
ond ink container for detecting a remaining amount
of the ink therein.

An ink jet apparatus comprising a cartridge accord-
ing to any preceding claim, and a carriage for carry-
ing said recording head portion and said second ink
container.

An apparatus according to claim 6, when depend-
ent on claim 5, further comprising a detector (Figs.
9,10) for detecting both whether or not said ink con-
tainer is mounted on the carriage and how much ink
remains; and an electrode circuit for receiving a sig-
nal from said electrode pin.

Patentanspriiche

Tintenstrahlkartusche, die folgende Bauteile auf-
weist:

einen Aufzeichnungskopfabschnitt, der einen
Aufzeichnungskopf (2) mit TintenaustoBaus-
lassen zum Bewirken einer Aufzeichnung und
einen hermetisch gedichteten ersten Tintenbe-
halter (6a) mit einer Fluidverbindung mit dem
Aufzeichnungskopf umfat;

einen zweiten Tintenbehalter (19) zum Aufbe-
wahren von Tinte, um diese dem ersten Tinten-
behélter zuzuflihren;

ein TintenanschluBelement (17) zum Einrich-
ten einer Fluidverbindung zwischen dem
ersten und zweiten Tintenbehalter, um Tinte
dem ersten Tintenbehélter von dem zweiten
Tintenbehalter zuzufihren, dadurch gekenn-
zeichnet, daB der erste Tintenbehalter zumin-
dest teilweise durch ein erstes elastisches
Element (A9) gebildet wird; der zweite Tinten-
behalter zumindest teilweise durch ein zweites
elastisches Element (B21) gebildet wird; das
TintenanschluBelement vollstdndig in den
ersten Tintenbehalter aufgenommen wird
bevor der erste und der zweite Tintenbehalter
mit einer Fluidverbindung zueinander angeord-
net werden; und das TintenanschluBelement
sich durch das erste und zweite elastische Ele-
ment erstreckt, wenn der erste und zweite
Behalter mit einer Fluidverbindung angeordnet
sind.

2. Kartusche nach Anspruch 1, die des weiteren eine

Druckeinrichtung (13) aufweist, um das erste elasti-
sche Element in eine Richtung zu dricken, wobei
die Fluidverbindung mit dem zweiten Tintenbehal-
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ter verhindert wird.

3. Kartusche nach Anspruch 1 oder 2, wobei das Tin-
tenanschluBelement in dem ersten Tintenbehalter
fixiert ist.

4. Kartusche nach Anspruch 1 oder 2, wobei das Tin-
tenanschluBelement in dem ersten Tintenbehalter
beweglich ist, und wobei der Aufzeichnungskopfab-
schnitt Einrichtungen (131, 132) zum Bewegen des
TintenanschluBelements umfaBt.

5. Kartusche nach einem der vorangestellten Anspri-
che, die des weiteren einen Elekirodenstift (1360)
in dem zweiten Tintenbehalter aufweist, um eine
Restmenge der darin befindlichen Tinte zu erfas-
sen.

6. Tintenstrahlaufzeichnungsgerat, das eine Kartu-
sche nach einem der vorangestellten Anspriche
und einen Schlitten zum Tragen des Aufzeich-
nungskopfabschnitts und des zweiten Tintenbehal-
ters aufweist.

7. Gerat nach Anspruch 6 mit einer Kartusche nach
Anspruch 5, welches des weiteren folgende Bau-
teile aufweist: eine Erfassungseinrichtung (Fig. 9,
10), um sowohl zu erfassen, ob der Tintenbehalter
montiert ist oder nicht, als auch wie viel Tinte Gbrig
ist; und einen Elektrodenschaltkreis zum Aufneh-
men eines Signals von dem Elektrodenstift.

Revendications
1. Cartouche a jets d'encre comportant :

une partie a téte d'enregistrement comprenant
une téte d'enregistrement (2) pourvue de sor-
ties d'éjection d'encre pour effectuer un enre-
gistrement et un premier récipient (6a) a encre,
fermé hermétiquement, en communication de
fluide avec ladite téte d'enregistrement ;

un second récipient (19) a encre destiné a con-
tenir I'encre devant étre fournie audit premier
récipient a encre ;

un élément (17) de raccordement pour I'encre
destiné a établir une communication de fluide
entre lesdits premier et second récipients a
encre pour amener |'encre dudit second réci-
pient & encre audit premier récipient a encre,
caractérisée en ce que le premier récipient a
encre est constitué au moins partiellement par
un premier élément élastique (A9) ; le second
récipient a encre est constitué au moins partiel-
lement par un second élément élastique (B21)
; ledit élément de raccordement pour I'encre
est contenu en totalité dans ledit premier réci-
pient & encre avant que les premier et second
récipients soient placés en communication de
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fluide I'un avec l'autre ; et ledit élément de rac-
cordement pour I'encre s'étend a travers lesdits
premier et second éléments élastiques lorsque
les premier et second récipients ont été placés
en communication de fluide.

Cartouche selon la revendication 1, comportant en
outre un moyen (13) de sollicitation destiné a solli-
citer ledit premier élément élastique dans une
direction empéchant la communication de fluide
avec ledit second récipient a encre.

Cartouche selon la revendication 1 ou 2, dans
laquelle ledit élément de raccordement pour I'encre
est fixé dans ledit premier récipient a encre.

Cartouche selon la revendication 1 ou 2, dans
laquelle ledit élément de raccordement pour I'encre
est mobile dans ledit premier récipient a encre et
ladite partie a téte d'enregistrement comprend des
moyens (131, 132) destinés a déplacer ledit élé-
ment de raccordement pour l'encre.

Cartouche selon I'une quelconque des revendica-
tions précédentes, comportant en outre une broche
d'électrode (1360) dans ledit second récipient a
encre pour détecter la quantité d'encre restante
dans ce récipient.

Appareil a jets d'encre comportant une cartouche
selon I'une quelconque des revendications précé-
dentes, et un chariot destiné a porter ladite partie a
téte d'enregistrement et ledit second récipient a
encre.

Appareil selon la revendication 6 lorsqu'elle dépend
de la revendication 5, comportant en outre un
détecteur (figure 9,10) destiné a détecter a la fois si
ledit récipient & encre est monté ou non sur le cha-
riot et la quantité d'encre restante ; et un circuit
d'électrode destiné a recevoir un signal de ladite
broche d'électrode.
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