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Description

The present invention provides an ink jet printer
and an ink cartridge for use in the ink jet printer.

EP-A-0412459 forms part of the state of the art by
virtue of Article 54 (3) EPC. It discloses an ink cartridge
which comprises a case, an ink container provided in
the case, an ink absorbing material also provided in the
case, an ink supply port in one end of the case for per-
mitting supply of ink from the container and an ink
receiving port also in said one end of the case for per-
mitting residual ink to pass to the absorbing material in
the case. The cartridge is for use with an ink jet printer
which comprises a housing having an aperture in which
the ink cartridge can be received, printer ink supply
means within the aperture which takes the form of a
needle which becomes inserted into the cartridge when
the cartridge is in its operative position within the aper-
ture so as to receive ink from the cartridge, and a waste
ink delivery pipe that fits into an inlet port on the car-
tridge so as to return residual ink to the cartridge. In
order to protect the users fingers from the needle, which
may be contaminated with ink, a protective cover is
moved between a closed position in which the needle
and the waste ink delivery pipe are inaccessible when
no cartridge is present within the aperture and an open
position to permit the cariridge to enter the aperture and
pass to its operative position.

Locking means is provided to secure the cover in its
closed position and is releasable by the cariridge as the
cartridge is inserted into the aperture. In the structure
shown in Figures 26 to 28 of EP-A-0142459, locking
members located at opposite sides of the cover are
moved apart by projections on the side of the cartridge
as the cartridge is inserted into the aperture.

Cartridge systems in which a hollow needle of a
printer pierces a bag of an ink container, and in which
there is a risk of the operator's hand coming into contact
with the needle are also disclosed in US-A-4074284
and Japanese Laid Open Utility Model No 180734/1986
(Application No 62973/1985). Cartridges comprising a
flexible ink container and providing for collection of
residual ink are disclosed in US-A-4119034 and
4695824.

The present invention provides a more simple and
compact mechanism for releasing the protective cover.
In an embodiment of the cartridge, it is easier for the
person inserting the cartridge to judge which way up the
cartridge should be inserted into the aperture.

The invention provides an ink jet printer having the
features set out in claim 1 of the accompanying claims
and an ink cartridge having the features of claim 12 of
the accompanying claims.

The cartridge has a forwardly facing projection
which prevents the ink supply port and the ink receiving
port from coming into contact with a surface on which
the ink cartridge is stood. The projection may be dimen-
sioned so that the ink cartridge cannot be made to stand
stably on a flat surface when its ink output portion is fac-
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ing downwardly.

How the invention may be put into effect will now be
described, by way of example only, with reference to the
accompanying drawings.

Figure 1 is a perspective view of an ink jet recording
apparatus according to an embodiment of the present
invention without its top cover.

Figures 2A and 2B are a perspective and a partial
sectional view of a structure of an ink cartridge mount-
ing portion of the ink jet recording apparatus.

Figure 3 is a sectional view of an ink cartridge
according to an embodiment of the present invention.

Figure 4 is a perspective view illustrating intercon-
nection between the ink cartridge and the main assem-
bly of the recording apparatus.

Figure 5 illustrates the positional relation of the con-
nection.

Figures 6A, 6B, 6C, 6D and 6E illustrate inconven-
iences arising when the positional relation in this
embodiment is not used.

Figures 7A and 7B are partial enlarged view of an
ink cartridge and the positional relation in an improved
modification of Figures 4 and 5 arrangement.

Figures 8A and 8B are a block diagram of a control
system used with the structure of Figure 7 and a flow
chart showing the sequential operations thereof.

Figure 9 is a bottom view of the ink cartridge insert-
ing portion.

Figures 10A, 10B and 11 are sectional views of an
ink cartridge inserting portion.

Figure 12 is a perspective view of an ink cartridge.

Figure 13 shows an ink cartridge wherein it stand
on a table.

Figure 14 is a perspective view of an ink cartridge
having a pulling seal.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the accompanying drawings the pre-
ferred embodiments of the present inventions will be
described.

Figure 1 is a perspective view of an ink jet recording
apparatus according to an embodiment of the present
invention wherein a cover of the apparatus has been
removed. The ink jet recording apparatus comprises a
recording head 1 in the form of a chip and a carriage 2
for mounting the recording head 1 thereon and for scan-
ningly moving the recording head along a recording
material (a sheet of paper). The carriage 2 is provided,
as will be described in detail hereinafter, a supporting
member for detachably mounting the recording head 1
and a cover member (chain lines) for protecting a base
plate which constitute a part of the recording head 1 and
on which a head driver circuit or the like is printed.

The recording head 1 has 64 ejection outlets at its
end surface, and the gjection outlets communicates with
the respective ink passages. Behind the ink passages, a
common liquid chamber is provided to supply the
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respective liquid passages with the ink. Each of the ink
passages corresponding to each of 64 ejection outlets,
an electrothermal transducer for generating thermal
energy contributable to ejecting droplets of the ink
through the ejection outlet and electrode wiring for sup-
plying electric power to the electrothermal transducers.

The electrothermal transducer and the electrode
wiring are formed on the base plate made of silicon or
the like through film forming processes. By laminating
partition walls and top plate or the like made of resin or
glass material, on the base plate, the gjection outlets,
the ink passages and the common ink chambers are
constituted. Further behind on the recording head 1,
driving circuit is formed in the form of a print to drive the
electrothermal transducers in accordance with the
recording signals.

The carriage 2 is provided with a connector base 12
through a connector 9 at a position behind the recording
head 1 mounting position. The connector base plate 12
is provided with a connector 9 for connection with the
recording head 1 and a connector for connection with a
flexible cable connected with a control circuit of a main
assembly control system 400 (Figure 8A). The connec-
tor base plate 12 has capacitors and resistors or the like
which function to compensate voltage drop through the
flexible cable and to prevent introduction of noise. The
connector base plate 12 is supported on a sliding mem-
ber, as will be described hereinafter and slides together
with the opening and closing motion of the cover mem-
ber so that the connector 9 is brought into contact with
the contact of the recording head 1.

The carriage 2 is engaged with a guiding shaft 3
through the engaging portion 2a for sliding and rota-
tional movement. The guiding shaft 3 extends over a
range longer than the width of the recording sheet 6 in
the direction perpendicular to the direction of the
recording material feeding. The carriage 2 is connected
with a part of a belt (not shown) stretched in a direction
parallel with the guiding shaft 3. When the belt is driven
by a carriage motor (not shown), the carriage 2 moves
along the guiding shaft 3 in the scanning manner. The
carriage 2 and the recording head 1 rotates along the
guiding shaft 3 by the weights thereof. The weights are
also effective to urge a sheet confining plate 8 which will
be described hereinafter, through a sliding member 17
which is provided on the carriage 2 and slides on the
sheet confining plate. Thus, the recording head 1 is
spaced from the recording sheet 6 with a predetermined
clearance therebetween irrespective of the thickness of
the recording sheet 6.

The recording sheet 6 which is automatically fed
out of a sheet feeding cassette (not shown) or manually
fed out, is fed into the main assembly of the recording
apparatus through a sheet inlet 7 constituted by an
upper paper guide 7a and a lower paper guide 7b. The
upper paper guide 7a has an extension constituting the
curved sheet confining plate 8. The sheet confining
plate 8 urges the recording sheet 6 to a platen roller 5.
The material is so selected that the friction resulting
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between the sheet confining plate 8 and the recording
sheet 6 under the urging force is smaller than the friction
between the sheet feeding roller 5 and the recording
sheet 6. The lower paper guide 7b extends to a position
where the sheet confining plate 8 is in parallel with the
platen roller 5.

The recording sheet 6 is supplied through the sheet
inlet 7 and is fed upwardly together with the rotation of
the sheet feeding roller 28 one by one line. At this time,
the recording sheet 6 slides on a plate-like platen 7
while the interval between the recording head 1 and the
recording sheet 6 being maintained at a predetermined
level by the sheet confining plate 8 and the platen 7. A
pinch roller 29 is pressed on a periphery of the sheet
feeding roller 5 by the resiliency of a leaf spring 29a.

The recording head 1, during its scanning move-
ment, ejects or discharges ink droplets to the recording
zone of the recording sheet faced thereto, thus effecting
the recording operation for one line. By repeating the
recording operation and the subsequent sheet feeding
operation by one line, character, the characters, the
images or the like are recorded. The recording sheet 6
now having the recorded image or the like is discharged
onto the discharge tray (not shown) by discharging roller
4 and spurs 40A and 40B disposed above the sheet
conveying passage. Five pairs of spurs 40A and 40B
are provided for five pairs of discharging rollers 4.
Between the spurs, a spur cleaner are disposed. In Fig-
ure 1, the member for supporting the spur cleaner and
the spur cleaner are omitted. The spur 40A presses the
recording sheet 6 to the discharging roller 4, and the
spur 40B confines the conveying direction of the record-
ing sheet 6 in cooperation with the platen 7. The dis-
charging roller 4 is rotated so as to have a peripheral
speed larger than that of the sheet feeding roller 5, so
that the recording zone of the recording sheet 6 is
stretched upwardly, by which the recording sheet 6 is
prevented from being away from the platen 7, thus
assuring the proper recording operation in the recording
zone.

Adjacent a home position which is continuous with
the scanning zone of the recording head 1, various
structures for effecting ejection recovery for the record-
ing head 1 are provided. The structure includes a blade
26 for removing droplets, dust or the like on the ejection
side surface having the ejection outlets by a wiping
action, an absorbing member 25 for removing the drop-
lets on the ejection side surface by absorption, and a
cap for capping the ejection side surface to sealing the
ejection side surface, effecting idle ink ejection and
sucking the ink. They are supported integrally on a sup-
porting member 14 which is movable toward and away
from the recording head 1 moving zone, so as to carry
out the respective operations at proper times. The ink
sucking operation using the cap 13 is carried out with a
pump 24 which is communicating with the gap 13
through a hollow portion of the movable supporting
member 14 and a tube. When the recording head is
capped by the cap 13, a hole formed in a cap arm 17
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mounted on a side surface of the cap supporting mem-
ber is engaged with a projection of the carriage 2 so that
the recording head 1 is prevented from backward rota-
tion, thus assuring the capping of the cap 13 for the
ejection side surface.

The rotational driving force of the feed motor 21 is
used to rotate the sheet feeding roller 5, the discharging
roller 4 and operates the gjection recovery mechanism,
more particularly, the movement of the cap 13, the blade
26 and the absorbing member 25 and the pump 24. The
rotational driving force of the feed motor 21 mounted on
the frame of the main assembly is first transmitted to a
transmission and switching gear train 19. In the gear
train 19, the selective switching is effected by movement
of an unshown selecting gear operable in association
with the scanning movement of the recording head 1,
the movement to the home position or the ejection
recovery position and the stoppage thereat. The rota-
tions of the gears in the gear train 19 is transmitted to
the sheet discharging roller 4 and the sheet feeding
roller 5 via an intermediate gear 20. Itis also transmitted
to the integral cap 13 or the like by way of a cam 16 and
also transmitted to the pump 24 via pump gear 22 and a
pump cam 23.

The ink is supplied to the recording head 1 from the
ink cartridge 27 mounted on the main assembly of the
recording apparatus through a flexible tube 100 (Fig-
ures 1, 2 and 4) which can follow the movement of the
carriage 2. More particularly, the ink is supplied to the
recording head 1 from the ink cartridge 27 through a
tube 100 connecting the hollow needle 314 and the
recording head 1. The position of the carriage 2 is
detected by counting the number of steps actuated by
the carriage motor (not shown) with the reference posi-
tion provided by interrelation between a home position
sensor 11 of the carriage 2 and a home position detect-
ing flag 31 adjacent an end of the moving zone of the
carriage 2. These operations are controlled by the con-
troller 400 (Figure 8A) of the main assembly.

The description will be described as to the mount-
ing portion 30 to which the ink cartridge 27 is mounted,
and also the description will be made as to the ink car-
tridge.

Figures 2A and 2B show the mounting portion 30
for the ink cartridge. In Figure 2A, designated by a refer-
ence numeral 302 is an ink cartridge inserting portion
for receiving the ink cartridge 27. A contact holder 304
functions to hold leaf spring contacts 306A and 306B
functioning as a means for reading information provided
on the ink cartridge 27. By engagement between a
latching portion 308 and the inserting portion 302, it is
combined into the inserting portion 302. Figure 2A
shows the state before the holder 304 is combined with
the inserting portion 302. A connector 312 functions to
connect the contacts 306a and 306b with the controller
400 of the main assembly.

A hollow needle 314 pierces in an ink containing
bladder and has three holes 316 for receiving the ink, at
its end. To the other end of the needle 314, an ink sup-
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ply tube 100 is connected, and the other end of the tube
100 is connected to the common ink chamber in the
head chip 110 of the recording head 1. An ink remaining
amount detecting means may be disposed at a proper
part in the ink supply system.

Aresidual ink receiving pipe 318 enters the ink car-
tridge 27 through an opening 350 (Figure 4) and feed
the residual ink to the ink absorbing material 344. The
residual ink is produced by the refreshing process from
the ink supply system or the common ink chamber or by
the ink ejection recovery processing.

A click 320 functions to fix the ink cartridge 27, and
it is provided at each side of the inserting portion 302.
As shown in Figure 2B, an engaging portion 322 of the
click 320 flexes by its flexibility upon engagement with
the side surface of the cartridge 27 when it is inserted,
so that the insertion of the cartridge 27 is permitted.
When a recess 322 of the cartridge 27 reaches the posi-
tion where the click 320 is disposed, the engaging por-
tion 322 restores by its elasticity, by which the click 320
engages into the recess 322. Thus, the cartridge 27 is
fixed in place.

Referring to Figures 3 and 4, the ink cartridge 27
will be described.

It comprises a flexible ink bladder 340 for containing
the supply of the ink and is provided with a plug 342
made of rubber or the like. The ink bladder 340 is her-
metically sealed by the plug 342. When the ink cartridge
27 is mounted into the mounting portion 30 of the main
assembly, the needle 314 of the main assembly pierces
into the plug 342 to a sufficient degree, by which the ink
communication is established. An annular ring 342b
protects the rubber plug 342. The ink cartridge 27 also
comprises an ink absorbing material 344 for absorbing
the residual ink. The ink absorbing material 344 is dis-
posed between the ink bladder 340 and the bottom sur-
face 27b of the case 27a of the cartridge 27 so as to
cover substantially the entire bottom surface 27b. As
shown in Figure 4, a part thereof extends substantially
vertically at the rear side of the opening 305. Thus, the
ink introduced from the main assembly through the
residual ink pipe 318 is assuredly distributed over sub-
stantially the entirety of the bottom surface 27b.

Figure 4 illustrates the connection between the ink
cartridge 27 and the main assembly. A wiring pattern
346 on the ink cartridge 27 functions to connect the con-
tacts 306A and 306B. By the electric connection or non-
connection between the contact 306A and 306B, the
controller 400 of the main assembly detects whether the
ink cartridge 27 is mounted or not. The pattern may
have a resistance depending on the color or density or
the like of the ink stored in the ink cartridge 27. Then,
the controller 400 is also informed of the characteristics.

When the ink cartridge 27 is inserted into the main
assembly of the recording apparatus, it passes by an
inserting position (1) where the ink communication is
established by the insertion of the needle 314 through
the plug 342 to place the holes 316 in the ink bladder
340, an inserting position (2) wherein the contacts 306A
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and 306B are connected by the wiring pattern 346 with
each other, and an inserting position (3) in which the
click 320 is in engagement with the recess 332 to fix the
ink cartridge 27. Various dimensions and positional
relations are determined so that the inserting positions
come in this order. When the operator inserts the car-
tridge 27 into the apparatus, the needle 314 first pierces
in the ink bladder 340. When the cartridge 27 is further
inserted into the main assembly, the contacts 306A and
306B are brought into electric contact through the
resistance pattern 346. When the cartridge 27 is further
inserted, the click 320 is brought into engagement with
the recess 332, so that the cartridge 27 is fixed in place
in the mounting portion 30 in the main assembly. In this
embodiment, the ink cartridge 27 accommodates the
residual ink, and therefore, it is desirable that the resid-
ual ink pipe 318 is brought into the ink cartridge 27 at
the inserting position (1).

Figure 5 shows the above-described positional
relations. In Figure 5, the ink cartridge 27 finally abuts
the part of the main assembly at the inserting position
(4). Therefore, the range between the position (3) and
position (4), is the movable range in which the cartridge
24 is movable by the play of the engagement between
the click 320 and the recess 332, or the range through
which the cartridge 27 is movable after the engagement
between the click 320 and the recess 332 and until its
abut the back end of the main assembly.

Figure 6 illustrates the inconveniences when the
above positional relations are not satisfied. In the posi-
tional relation shown in Figure 6A, even if the cartridge
is properly fixed, the information on the characteristics
of the cartridge is not read by the contact 306A and
306B, and therefore, the controller 400 of the main
assembly does not correctly discriminate the insertion
of the ink cartridge. With the positional relation shownin
Figure 6B, the contacts are established prior to the com-
munication of the ink established. The controller 400 will
erroneously discriminate the completion of the cartridge
insertion and can start a certain operation. If this
occurs, the air may be introduced into the ink supply
system by the needle 314. This also applies to the case
of Figure 6C. In addition, if the operator stops the insert-
ing operation because of the clicking sound produced,
the ink communication is not established.

With the positional relations shown in Figures 6D
and 6E, the needle 314 is not correctly inserted even
though the cartridge is properly fixed. Or, the electric
connection between the contacts will not be stabilized.

If the positional relations shown in Figure 5 are
used, the ink communication, the electric connection
between the contacts and the cartridge fixing occur in
this order when the cartridge is inserted. Therefore,
what is required for the operator is to confirm the car-
tridge fixing on the basis of the click sound. Even if the
controller 400 starts the operation immediately in
response to the establishment of the electric connec-
tion, no air is introduced into the ink supply system. In
addition, even if the cartridge 27 is removed during the
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operation of the controller 400, the controller 400 is able
to detect the event before the ink communication is
destroyed. Therefore, no inconveniences arise if the
operation is stopped in response thereto.

Figure 7A shows a structure of a further improved
apparatus. In this embodiment, the wiring pattern is
divided into two parts. The front pattern 346A with
respect to the cartridge inserting direction is allotted the
function of establishing electric connection between the
contact 306A and 306B, and the rear pattern 346B is
allotted of representing ink color and density or the like
by changing the resistance.

Figure 7B shows a range in which the ink communi-
cation is established, a range in which the electric con-
nection is established between the contact 306A and
306B through the pattern 346A, a range in which they
are contacted only through the pattern 346B, and a
range in which the cartridge is properly fixed.

A position (1) is a limit position for the ink communi-
cation, a position (3) is a limit position for fixing the car-
tridge 27, and a position (4) is a cartridge 27 abutment
position. A position (2A) is a trailing side limit position
(with respect to the cartridge inserting direction) for the
electric connection between the contact 306A and 306B
through the pattern 346A. A position (2B) is a trailing
limit position in which the contact 306A and 306B are
away from the pattern 346A, and they are contacted
only with the pattern 346B so that the resistance of the
pattern 346B is readable. Here, the position (2B) is pref-
erably the same as or in the neighborhood of the posi-
tion (3), and particularly in the neighborhood of the
position (3) where the click 320 is not engaged with the
recess 332, and therefore, the cartridge 27 is easily
retracted.

Because of the positional relations shown in Figure
7B, the same advantageous effects as in the case of
Figure 5 are provided. With this embodiment, the further
advantages are provided when the following operation
is carried out.

Figure 8A shows the major part of the control sys-
tem. It comprises a controller 400. It may be in the form
of a microcomputer comprising a CPU for controlling the
process shown in Figure 8B and for controlling the
entirety of the apparatus, ROM storing the program or
the like for the process and working RAM. Designated
by a reference numeral 410 is a detector for detecting
the resistance between the contacts 306A and 306B.
When the resistance is zero, it indicates that the pattern
346A short-circuits the contacts. If it is the infinity, it indi-
cates that the ink cartridge 27 is not mounted. When the
resistance has a predetermined level, the fact indicates
that the ink cartridge 27 is properly mounted in place in
the mounting portion 30. Designated by a reference
numeral 420 is an information part having a display for
a message and/or sound producing means. Reference |
designates stopping signal for various parts.

Figures 8B shows an example of the operational
steps of this embodiment. This operation may be
started when the main switch is actuated, when the ink
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cartridge 27 is exchanged or at proper timing during the
recording.

When the process is started, the resistance is read
at step S1. If it is the infinity, it is discriminated that the
cartridge 27 is not mounted. Therefore, the operation
proceeds to step S3 where the operations of various
parts are maintained at rest. At step S5, the operator is
promoted to insert the cartridge 27 into the recording
apparatus.

If the resistance is zero, it is discriminated that the
cartridge 27 is easily retracted. Therefore, the operation
proceeds to step S7, where the operations of various
parts are stopped. Subsequently, at step S9, the opera-
tor is promoted to assuredly set the cartridge 27.

If the resistance has a predetermined level, the car-
tridge 27 has already been assuredly fixed. The infor-
mation (ink color or the like) of the cartridge, indicated
by the resistance, is read, and the setting operations
corresponding to the information are carried out at step
S11.

If the click 320 and the recess 332 are not engaged
despite the operator inserts the cartridge 27 into the
apparatus, or when the engagement is released for
some reason or another, the retention of the cartridge is
not sufficient, therefore, the cartridge is easily released.
In such an occasion, the contact 306A and 306B are
electrically connected by the pattern 346A, and there-
fore, the controller 400 is unable to read the information
inherent to the cartridge 27. In this embodiment, the
controller 400 is capable of recognizing such the situa-
tion, and stops the operation, and thereafter, the proper
insertion of the cartridge 27 is promoted to the operator.
In this manner, the liability that the cartridge 27 is
released against intention can be notified to the opera-
tor beforehand.

In this embodiment, the cartridge and the inserting
position may have another structure if the above
described positional relations relating to the ink commu-
nication, the cartridge information reading and the car-
tridge retention, are assured. For example, the retention
of the cartridge is not limited to that by the click and the
recess structure. The leading of the information inherent
to the ink cartridge is not limited to the electric one. It
may be an optical one. In the foregoing embodiment,
the residual ink is introduced into the cartridge, but the
cartridge may have only the function of ink supply.

In this embodiment, a cover 401 is provided at the
inlet portion of the inserting or mounting portion 30 so
as to prevent the operator's finger or other foreign mat-
ters from contacting the ink receiving needle 314 in the
maintenance operation or the like. The cover 401 is pre-
vented from opening except for the cartridge 27 inser-
tion time.

Referring to Figures 9 - 11, the structure will be
described. Figure 9 is a bottom view of the inserting por-
tion and corresponds to the view taken along lines a in
Figure 2. Figure 10 is a sectional view taken along a line
vertical to the ink cartridge inserting direction. Figure
10A shows the situation when the ink cartridge 27 is not
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mounted, and Figure 10B shows the situation when it is
mounted. Figure 11 is a sectional view taken along a
line parallel with the ink cartridge inserting direction.

The cover 401 is disposed so as to block the car-
tridge inserting path it is made of a metal plate having a
thickness of 0.8 mm, for example. It has an area sub-
stantially equal to the sectional area of the ink cartridge.
Therefore, when the cariridge inserting path 33 is
blocked by the cover 401, it does not provide enough
space for permitting insertion of the operator’s finger or
other foreign matters beyond the cover 401. Therefore,
the needle 314 and/or the residual ink pipe 318 are pro-
tected from them. The cover 401 is rotatable about a
recess 403 in the sealing of the mounting portion 30
with which a hook 404 of the cover.

When the cartridge 27 is inserted, the cover 401 is
urged upwardly by the insertion of the cartridge 27 and
rotates about the recess 403 until it is contacted to the
sealing to permit the insertion of the cartridge 27. When
the cartridge 27 is not in the inserting portion, a pawl
406a of a stopper 406 is projected into the rotational
movement range of the cover 401, so that the cover 401
is prevented from opening by the pawl 406a. Thus, the
cover 401 blocks the cartridge insertion path 33 and
also prevents the introduction of foreign matters beyond
the cover 401. Further below the pawl 406a of the stop-
per 406, there is an inclined portion 406b below a bot-
tom end of the cover 401.

When the cover 401 is at the closing position, the
top portion S of the tapered portion 406b is further
inside of the cover 401. Therefore, the tapered portion
406b is kept from the operator's finger or the like. The
stopper 406 has a pin 406¢ at its upper position, and the
pin 406¢ is supported in a bearing 407 of the mounting
portion. An upper end of a spring 406d integral with the
stopper 406 is engaged with a frame 410 of the main
assembly so as to urge the stopper 406 to the cartridge
mounting portion. When a projection 405a of the car-
tridge 27 pushes the tapered portion 406b, the stopper
406b rotates in the retracting direction from the car-
tridge insertion path 33 about the pin 406¢ against the
spring force by the spring 406d, by which the pawl 406a
is released from the cover 401, thus permitting opening
of the cover 401. In other words, the cover 401 is permit-
ted to retract from the cartridge insertion path 33. The
cartridge 27 has a projection 405a on a front surface
405 (leading side with respect to the cartridge inserting
direction) at a position corresponding to the tapered
portion 406b of the stopper 406 upon insertion of the
cartridge.

When the cartridge 27 is inserted into the inserting
path 33, the projection 405a is faced to the tapered por-
tion 406b. Therefore, when the cartridge is in the proc-
ess of being inserted, the projection 405a enters the
gap between the cover 401 and the frame 408 beyond
the cover 401 until it contacts the tapered portion 406b
of the stopper 406. When the cartridge 405 is further
inserted, the projection 405 lowers the tapered portion
406b so as to retract the tapered portion 406b away
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from the insertion path 33, until the pawl 406a of the
stopper 406 is released from the cover 401. Then, the
cover 401 is permitted to retract away from the insertion
path, thus permitting further insertion of the cartridge
27. Thereafter, the front side 405 of the cartridge 27
abuts directly the cover 406, by which the cover 401 is
raised by the cartridge 27.

The relations between the projection 405a of the
cartridge 27 and the front side 405 of the cartridge and
between the cover 401 and the stopper 406, are as fol-
lows:

(1) The projection 406a lowers the tapered surface
406b of the stopper 406;

(2) The pawl 406a of the stopper is released from
the cover 401; and

(3) The front side 405 of the cartridge 27 raises the
cover 401.

Then, as described hereinbefore, the needle 314
and the residual ink pipe 318 are introduced through the
plug 342 and the opening 350 of the cartridge 27. Then,
the ink communication with established, and the pres-
ence of the cartridge is detected, with the cartridge pre-
pared for receiving the residual ink. In addition, the
cartridge 27 is fixed or retained in place in the mounting
portion 30 by the engagement between the click 320
and the cartridge recess 332.

The inside plate 409 of the mounting portion is pro-
vided with a whole 408 (Figure 9) for receiving the pro-
jection 405a of the cartridge. As described
hereinbefore, the stopper 406 is normally urged in the
direction of locking the cover 401 by the contact of the
spring 406d to a part of the main assembly.

In this embodiment, the clearance between the
cover 401 and the frame 408 is approximately 4 mm
when the cover 401 is at its closing position, and the top
S of the tapered surface 406b of the stopper 406 is at a
position approximately 3 mm away from the cover 401
toward the inside. The height of the projection 405a of
the cartridge 27 is approximately 2 mm from the bottom
surface, and the length thereof is approximately 2 mm.
With this sizes, it is not possible to release the stopper
406 by the operator's finger without intention. Therefore,
the cover 401 is not opened against the intention in the
maintenance operation or the like.

The projection of the cartridge and the latching of
the main assembly is not limitedly provided to the lower
side, but it may be disposed at the lateral side or the like,
as required by the structure of the main assembly. They
may be provided at the opposite sides.

Referring to Figure 12, the dimensions of the ink jet
cartridge 27 are as follows: 1: 109 mm: 2; 79.6 mm: 3;
25.5mm: 4: 14 mm: 5; 6 mm: 6; 42.8 mm: 7; 20.8 mm:
8;12.5mm: 9; 17.5 mm: 10; 13.4 mm: 11; 7 mm: 12; 6
mm: 13; 12 mm: 14 and 15; 6 mm: 16; 4 mm: 17; 2.5
mm: 18; 10 mm: 19 and 20; 6 mm: 21; 2 mm: 22; 4.5
mm: 23; 3 mm:

An inclined surface 500 at each of the left and right
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top of the cartridge 27 is provided for preventing errone-
ous insertion.

More particularly, when the operator erroneously
tried to insert the cartridge 27 up-side-down into the
mounting or inserting portion 30, the top 27¢ (Figure 3)
of the leading side of the cartridge case 27a abuts the
limiting plate 32 of the main assembly (Figures 1, 10A
and 10B), so that the loading of the cartridge 27 is pre-
vented. When the cartridge 27 is correctly inserted, the
inclined surface 500 is effective to escape from the lim-
iting plate 32, so that the cartridge 27 is permitted to be
further inserted. The configuration at the top end of the
cartridge case 27a is not limited to the inclined or
tapered surface but may be changed in accordance with
the shape of the limiting plate.

As shown in Figure 12, a pulling seal 35 is bonded
on the top of the ink cartridge 27. The seal 35 is bent
and is extended to the rear side 27¢ of the cartridge
case 27a. An end thereof constitutes a tongue 35a cov-
ering a projection 27d on the rear side 27¢. When the
cartridge 27 is to be taken out of the main assembly, the
tongue 35a is peeled off the case 27a, and the cartridge
is pulled out by the pulling seal 35a.

The ink cartridge in this embodiment is provided
with the projection 405a at the side having the plug 342
and/or the opening 350. Therefore, the following advan-
tageous effects are provided.

(1) The erroneous loading can be prevented before-
hand. When the cartridge is loaded, the projection
at the predetermined position opens a protection
cover. The cover opens only when the ink cartridge
is inserted. Therefore, even if the operator errone-
ously tries to load a different kind of cartridge, the
cover does not open, thus preventing erroneous
loading of the cartridge.
(2) The amounting operation is easier. In this
embodiment, the direction of the projection is the
same as the ink cartridge inserting direction, and
therefore, the operator can easily judge the insert-
ing direction from the configuration of the ink car-
tridge. Therefore, the operator quickly understood
the inserting direction without difficulty.
(3) Contamination by the ink can be prevented. This
is because usually, the operator does not try to put
the ink cartridge so that the projection contacts the
table or the like. The plug or the opening which may
be contaminated with the ink are not contacted to
the table or the like. Because of the dimensions of
the ink cartridge described hereinbefore, if the
operator places the ink cartridge 27 so that it stands
with the rubber plug 342 (or opening 342a) side fac-
ing down, or even if the operator tries to do so, the
plug 342 or the opening 305 does not contact the
surface 600 of the table or the like. Thus, the table
or the like is prevented from being contaminated
with the ink.

Whether the ink cartridge stands or can not
stands in that manner is dependent on the thick-
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ness of the projection or the configuration thereof.
The present invention is intended to cover both
cases.
(4) The mechanism for opening and closing the
cover is simplified, and the size thereof is mini-
mized.

In this embodiment, the cover opening and closing
mechanism is engageable with the projection of the car-
tridge, and therefore, it requires only small additional
space, and the structure is simple.

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-
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.
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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
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
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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 small and simple structure is
enough to prevent the erroneous mounting of the ink
cartridge and from the contamination with the ink.

While the invention has been described with refer-
ence to the structures disclosed herein, it is not con-
fined to the details set forth and this application is
intended to cover such modifications or changes as may
come within the scope of the following claims.

Claims

1. Anink jet printer comprising a housing (30) having
an aperture for receiving an ink cartridge, printer ink
supply means (100) within said aperture couplable
with the cartridge when the latter is in its operative
position within the aperture to receive ink from the
cartridge, a waste ink delivery port (318) provided
within the aperture, said port being couplable with
an inlet port (350) on said cartridge to return resid-
ual ink to said cartridge, a protective cover (401)
movable between a closed position to render the
ink supply means inaccessible when no cartridge is
present within the aperture and an open position to
permit entry of the cartridge into the aperture to the
operative position, and locking means to secure
said cover in its closed position releasable by said
cartridge on insertion of the latter into the aperture,
wherein

(a) said locking means (406, 406a, 406b) is
located inside the cover (401) with respect to
the direction of insertion of the cartridge; and
(b) said protective cover is shaped so as to pro-
vide a space between a peripheral edge
thereof and a wall of the aperture, through
which space said locking means (406, 406a,
406b) is accessible and contactable by a pro-
jection (405a) provided on the leading end of
the ink cartridge, taken in the direction of inser-
tion, to effect release of the locking means and
permit the cover to be moved to its open posi-
tion.

2. Aninkjet printer as claimed in claim 1, wherein the
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cover is pivotable about a substantially horizontal
axis at an upper edge thereof, said space being
formed between the bottom edge of the cover and
the aperture wall.

Anink jet printer as claimed in claim 2, wherein said
locking means comprises an arm (406) pivotable
about an axis disposed parallel to the direction of
insertion and located close to an upper corner of
said aperture, said arm having a first projection
(406a) which serves to block the path of movement
of said cover so that the cover is held in its closed
position, and a second projection (406b), engagea-
ble by the projection (405a) on the cartridge, which
second projection extends into the path of move-
ment of said cartridge at the level of the space,
when no cartridge is present in the aperture,
whereby on insertion of the cartridge the projection
thereon arranged near the bottom surface thereof
enters the space to engage the second projection
to move the latter out of the path of movement of
the cartridge, thereby simultaneously moving the
first projection out of the path of movement of the
cover to effect release thereof.

An ink jet printer as claimed in claim 3, wherein the
second projection (406b) has a tapered surface so
that engagement by the projection on the cartridge
causes a resultant lateral pivotal movement of said
arm.

An ink jet printer as claimed in claim 3 or 4, wherein
the arm is provided with a return spring (406d).

Anink jet printer as claimed in claim 5, wherein said
arm, first and second projections, and said return
spring are in the form of a unitary moulding.

An ink jet printer as claimed in any one of claims 3
to 6, wherein said locking means is arranged one
side of said aperture only.

An ink jet printer as claimed in any one of claims 1
to 7, wherein a spring loaded catch (320) is pro-
vided in the side wall of the aperture, which catch
engages a recess (332) provided in the side of the
cartridge to locate the cartridge in its operative
position.

An ink jet printer as claimed in any one of claims 1
to 8, wherein electrical contact means (306A,
306B) are provided within said aperture for engage-
ment by a resistive track provided on said cartridge,
whereby an insertion of said cartridge said contact
means engage the track to give an indication of cor-
rect insertion of the cartridge (27) into the printer.

An ink jet printer as claimed in any one of claims 1
to 9, wherein the aperture has a substantially rec-
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tangular cross-section.

An ink jet printer as claimed in claim 10, wherein
the upper corners of said aperture are formed with
substantially triangular limiting plates (32) which
prevent incorrect insertion of the cartridge but per-
mit correct insertion by clearance with chamfers
(500) formed along the upper edges of the car-
tridge.

An ink cartridge for use in an ink jet printer as
claimed in any one of claims 1 to 11, comprising a
case (27), an ink container (340) provided in the
case, an ink absorbing material (344) also provided
in the case, an ink supply port (342) in one end
(405) of the case for permitting supply of ink from
said ink container, and ink receiving port (350) also
in said one end (405) of the case for permitting
residual ink to pass to the absorbing material (344)
in the case, and

a projection (405a) provided at said one end
(405) which extends away from said one end
beyond the ink supply port (342) and the ink receiv-
ing port (350) in the direction of entry of said car-
tridge into the printer, said projection having a
transverse cross-sectional area substantially
smaller than the area of said one end of the case,
said projection (405a) being located and shaped so
that it releases the locking mechanism of the printer
cover (401) when inserted into the printer.

The cartridge as claimed in claim 12, wherein said
projection is located at or near one lateral edge of
the case.

The cartridge of claim 12 or 13, wherein the case
(27a) is of generally cuboidal shape, and its length
in said direction of is greater than its width and
height.

The cartridge of claim 12, 13 or 14, wherein the
case has chamfered portions (500) along its top lat-
eral edges so that on insertion into the printer it can
pass limiting plates (32) of the printer only whenit is
correctly inserted.

The cartridge of any of claims 12 to 15, wherein the
projection (405a) is disposed at a lower corner of
the case.

The cartridge of any of claims 12 to 16, wherein the
ink container (340) is in the form of a thin flexible
sac that fits within the case (27a) and is hermeti-
cally sealed by a pierceable plug (342a) which is
located in the ink supply port (342).

The cartridge of claim 17, wherein the pierceable
plug (342a) is of rubber.
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The cartridge of claim 18, wherein the ink container
extends from end to end and from side to side of the
interior space of the case (27a).

The cartridge of any of claims 12 to 19, wherein the
ink absorbing material (344) has a first part that
coincides with the ink receiving port (350) and a
second part that extends beneath the ink container
(340) with reference to the direction and attitude of
entry of the cartridge.

The cartridge of claim 20, wherein the ink receiving
port (350) is an opening which gives direct access
to the absorbing material (344).

The cartridge of any of claims 12 to 21, wherein the
case (27a) is of length about 109 mm, of width
about 80 mm and of height about 25.5 mm and the
projection (405a) is of width about 4 mm, of length
about 6 mm and of height about 2.5 mm.

The cartridge of claim 22, wherein the ink receiving
port (350) and the ink supply port (342) are posi-
tioned in that order away from the projection (405a).

The cartridge of any of claims 12 to 23, wherein the
ink receiving port (350), the ink supply port (342)
and the projection (405a) are disposed in that order
from the top of said casing.

The cartridge of any of claims 12 to 24, wherein the
projection (405a), ink receiving port (350) and ink
supply port (342) are all disposed in a region which
extends from one side of the case to a generally
central position thereof.

The cartridge of any of claims 12 to 25, wherein the
case is provided on its top surface with a resistor
(346) for giving an indication of correct insertion of
the cartridge (27) in the printer.

The cartridge of claim 26, wherein the resistor has
a value depending on the color or density or the like
of the ink stored in the cartridge (27).

The cartridge of any of claims 12 to 27, wherein a
side of the case (27a) is provided with a recess
(332) for receiving a catch (320) of the printer to
define a fully inserted position of the cartridge (27).

The cartridge as claimed in claim 28, wherein a
label (35) is bonded to a top face of the case (27)
and an end of the label extends over the end of the
casing opposite to the projection (405a) and pro-
vides at the end of the case opposite projection
(405a) with a tongue (35a) which can be lifted away
from said opposite end and pulled for removal of the
cartridge from the printer.
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The cartridge of claim 29, wherein a protuberance
27(d) at said end of the case holds the tongue 35(a)
at a slight clearance from the end of the cartridge to
facilitate grasping thereof.

The cartridge of any of claims 12 to 30, wherein the
projection is of a length in the direction of entry
such that on placement of the cartridge on a flat
surface with said one surface facing downwards,
the ink receiving port (350) and the ink supply port
(342) do not come into contact with the flat surface.

The cartridge of claim 31, which is stable when on
a table or the like with its ink supply port facing
down.

The cartridge of claim 31, which is unstable when
stood on a table or the like with its ink supply port
facing down.

Patentanspriiche

1.

Tintenstrahldrucker, der ein Geh&use (30) aufweist,
das eine Offnung zur Aufnahme einer Tintenkas-
sette, eine Druckertinte-Zufihrungseinrichtung
(100) innerhalb der Offnung, die mit der Kassette
koppelbar ist, wenn die letztere in ihrer betriebsbe-
reiten Position innerhalb der Offnung ist, um die
Tinte aus der Kassette aufzunehmen, eine inner-
halb der Offnung vorgesehene Abfalltinte-Ablaufofi-
nung (318), wobei die Offnung mit einer
EinlaBoéffnung (350) in der Kassette koppelbar ist,
um die restliche Tinte in die Kassette zurtickzufih-
ren, eine Schutzabdeckung (401), die zwischen
einer geschlossenen Position, um die Tintenzufih-
rungseinrichtung unzuganglich zu machen, wenn
keine Kassette innerhalb der Offnung vorhanden
ist, und einer offenen Position bewegbar ist, um das
Einlegen der Kassette in die Offnung in die
betriebsbereite Position zu gestatten, und eine Ver-
riegelungseinrichtung hat, um die Abdeckung in
ihrer geschlossenen Position zu sichern, die mittels
der Kassette bei Einfihrung der letzteren in die Off-
nung lésbar ist, wobei

(a) die Verriegelungseinrichtung (406, 4063,
406b) im Inneren der Abdeckung (401) mit
Bezug auf die Richtung der Einfiihrung der
Kassette angeordnet ist, und

(b) die Schutzabdeckung derart geformt ist,
dafB zwischen einer Umgangskante von dieser
und einer Wand der Ofinung ein Raum ausge-
bildet wird, wobei die Verriegelungseinrichtung
(406, 406a, 406b) durch diesen Raum zugang-
lich ist und mit einem Vorsprung (405a) in Kon-
takt bringbar ist, der, in Richtung der
Einfihrung betrachtet, an dem vornliegenden
Endabschnitt der Tintenkassette vorgesehen
ist, um die Lésung der Verriegelungseinrich-
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tung zu bewirken und zu gestatten, daB die
Abdeckung in ihre gedffnete Position bewegt
wird.

2. Tintenstrahldrucker gemaB Anspruch 1, bei wel-

chem die Abdeckung an ihrer oberen Kante um
eine im wesentlichen horizontale Achse schwenk-
bar ist, wobei der Raum zwischen der unteren
Kante der Abdeckung und der Offnungswand aus-
gebildet wird.

Tintenstrahldrucker gemaB Anspruch 2, bei wel-
chem die Verriegelungseinrichtung einen Arm
(406) aufweist, der um eine Achse schwenkbar ist,
die parallel zur Richtung der Einfiihrung angeord-
net ist und sich nahe einer oberen Ecke der Off-
nung befindet, wobei der Arm einen ersten
Vorsprung (406a), welcher dazu dient, den Bewe-
gungsweg der Abdeckung zu blockieren, so daf3 die
Abdeckung in ihrer geschlossenen Position gehal-
ten wird, und einen zweiten Vorsprung (406b) hat,
der mit dem Vorsprung (405a) an der Kassette in
Anlage bringbar ist, wobei sich der zweite Vor-
sprung auf der Hohe des Raums in den Bewe-
gungsweg der Kassette erstreckt, wenn keine
Kassette in der Offnung vorhanden ist, wodurch bei
Einflhrung der Kassette deren nahe an der unteren
Flache von dieser angeordneter Vorsprung in den
Raum eintritt und mit dem zweiten Vorsprung in
Anlage gelangt, um den letzteren aus dem Bewe-
gungsweg der Kassette herauszubewegen,
wodurch gleichzeitig der erste Vorsprung aus dem
Bewegungsweg der Abdeckung herausbewegt
wird, um deren Freigabe zu bewirken.

Tintenstrahldrucker gemaB Anspruch 3, bei wel-
chem der zweite Vorsprung (406b) eine kegelfér-
mige Oberflache hat, so daB die Anlage an dem
Vorsprung an der Kassette eine resultierende late-
rale Schwenkbewegung des Arms verursacht.

Tintenstrahldrucker gemaB Anspruch 3 oder 4, bei
welchem der Arm mit einer Ruckstellfeder (406d)
versehen ist.

Tintenstrahldrucker gemaB Anspruch 5, bei wel-
chem der Arm, der erste und zweite Vorsprung und
die Riickstellfeder die Form eines einheitlichen
Formteils haben.

Tintenstrahldrucker gemaB einem der Anspriiche 3
bis 6, bei welchem die Verriegelungseinrichtung nur
auf einer Seite der Offnung angeordnet ist.

Tintenstrahldrucker gemaB einem der Anspriiche 1
bis 7, bei welchem in der Seitenwand der Offnung
eine unter Federspannung stehende Sperreinrich-
tung (320) vorgesehen ist, wobei die Sperreinrich-
tung mit einer an der Seite der Kassette
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vorgesehenen Ausnehmung (332) in Eingriff
gelangt, um die Kassette in ihrer betriebsbereiten
Position anzuordnen.

Tintenstrahldrucker geméaB einem der Anspriiche 1
bis 8, bei welchem innerhalb der Offnung elekri-
sche Kontakteinrichtungen (306A, 306B) zur
Anlage an eine an der Kassette vorgesehene leitfa-
hige Schiene geschaffen sind, wobei eine Einfih-
rung der Kassette die Kontakteinrichtungen mit der
Schiene in Anlage bringt, um die korrekte Einflh-
rung der Kassette (27) in den Drucker anzuzeigen.

Tintenstrahldrucker geméaB einem der Anspriiche 1
bis 9, bei welchem die Offnung einen im wesentli-
chen rechtwinkligen Querschnitt hat.

Tintenstrahldrucker gemaB Anspruch 10, bei wel-
chem die oberen Ecken der Offnung mit im wesent-
lichen dreieckigen Begrenzungsplatten (32)
ausgebildet sind, welche die fehlerhafte Einflihrung
der Kassette verhindern, aber mittels Abschragun-
gen (500), die entlang der oberen Kanten der Kas-
sette ausgebildet sind, die korrekte Einflihrung
gestatten.

Tintenkassette zum Gebrauch in einem Tinten-
strahldrucker geman einem der Anspriche 1 bis
11, die ein Gehause (27), einen in dem Gehause
vorgesehenen Tintenbehalter (340), ein auch in
dem Gehduse vorgesehenes Tinteabsorbierendes
Material (344), eine Tintenzufiihrungséffnung (342)
in einem Endabschnitt (405) des Gehauses, welche
die Zufihrung von Tinte aus dem Tintenbehalter
gestattet und eine auch in dem einen Endabschnitt
(405) des Gehauses befindliche Tintenaufnahme-
6ffnung (350), welche gestattet, daB die restliche
Tinte zu dem absorbierenden Material (344) in dem
Gehéuse hindurchflieBen kann, und einen an dem
einen Endabschnitt (405) vorgesehenen Vorsprung
(405a) aufweist, welcher sich von dem einen End-
abschnitt an in Richtung des Einlegens der Kas-
sette in den Drucker Uber die
Tintenzufihrungséffnung (342) und die Tintenauf-
nahmeéffnung (350) hinaus erstreckt, wobei der
Vorsprung eine schrage Querschnittsflache hat, die
im wesentlichen kleiner als die Flache des einen
Endabschnitts des Gehauses ist, wobei der Vor-
sprung (405a) derart angeordnet und geformt ist,
daB er den Verriegelungsmechanismus der Druk-
kerabdeckung (401) I6st, wenn er in den Drucker
eingefuhrt wird.

Kassette gemaB Anspruch 12, bei welcher der Vor-
sprung an oder nahe einer Seitenkante des Gehau-
ses angeordnet ist.

Kassette gemaB Anspruch 12 oder 13, bei welcher
das Gehause (27a) im allgemeinen die Form eines
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15.

16.

17.

18.

19.

20.

21.

22,

23.

24,
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rechtwinkligen Prismas hat, und seine Lange in der
Richtung gréBer als seine Breite und Hohe ist.

Kassette gemaB Anspruch 12, 13 oder 14, bei wel-
cher das Gehause entlang seiner oberen Seiten-
kanten abgeschragte Abschnitte (500) hat, so daB
es bei Einfihrung in den Drucker nur dann die
Begrenzungsplatten (32) des Druckers passieren
kann, wenn es korrekt eingefiihrt wird.

Kassette geman einem der Anspriiche 12 bis 15,
bei welcher der Vorsprung (405a) in einer unteren
Ecke des Geh&auses angeordnet ist.

Kassette geman einem der Anspriiche 12 bis 16,
bei welcher der Tintenbehalter (340) die Form
eines diinnen flexiblen Beutels hat, der in das
Gehause (27a) eingepaBt ist und mittels eines ein-
steckbaren Stépsels (342a) hermetisch abgedich-
tet wird, welcher sich in der
TintenzufGhrungséffnung (342) befindet.

Kassette gemaB Anspruch 17, bei welcher der ein-
steckbare Stépsel (342a) aus Gummi ist.

Kassette gemaB Anspruch 18, bei welcher sich der
Tintenbehalter von Endabschnitt zu Endabschnitt
und von Seite zu Seite des Innenraums des Gehau-
ses (27a) erstreckt.

Kassette geman einem der Anspriiche 12 bis 19,
bei welcher das Tinte-absorbierende Material (344)
einen ersten Teil, der sich mit der Tintenaufnahme-
6ffnung (350) deckt, und einen zweiten Teil hat, der
sich mit Bezug auf die Richtung und Lage des Ein-
legens der Kassette unterhalb des Tintenbehalters
(340) erstreckt.

Kassette gemaB Anspruch 20, bei welcher die Tin-
tenaufnahmedfinung (350) eine Offnung ist, welche
einen direkten Zugang zu dem absorbierenden
Material (344) ergibt.

Kassette geman einem der Anspriiche 12 bis 21,
bei welcher das Gehause (27a) eine Lange von
ungeféhr 109 mm, eine Breite von ungeféhr 80 mm
und eine Héhe von ungefahr 25,5 mm hat und der
Vorsprung (405a) eine Breite von ungefahr 4 mm,
eine Lange von ungefahr 6 mm und eine Héhe von
ungeféhr 2,5 mm hat.

Kassette gemaB Anspruch 22, bei welcher die Tin-
tenaufnahmedfinung (350) und die Tintenzufih-
rungséffnung (342) von dem Vorsprung (405a) an
in dieser Reihenfolge positioniert sind.

Kassette geman einem der Anspriiche 12 bis 23,
bei welcher die Tintenaufnahmeéfinung (350), die
TintenzufGhrungséffnung (342) und der Vorsprung
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(405a) in dieser Reihenfolge von der Oberseite des
Gehauses her angeordnet sind.

Kassette gemaB einem der Anspriche 12 bis 24,
bei welcher der Vorsprung (405a), die Tintenauf-
nahmeéffnung (350) und die Tintenzufiihrungsoéff-
nung (342) alle in einem Bereich angeordnet sind,
welcher sich von einer Seite des Geh&auses zur
einer im allgemeinen mittleren Position von diesem
erstreckt.

Kassette gemaB einem der Anspriche 12 bis 25,
bei welcher das Gehause an seiner oberen Flache
mit einem Widerstand (346) versehen ist, um die
korrekte Einfihrung der Kassette (27) in den Druk-
ker anzuzeigen.

Kassette gemaB Anspruch 26, bei welcher der
Widerstand einen Wert in Abhangigkeit von der
Farbe oder Dichte oder dergleichen der in der Kas-
sette (27) gespeicherten Tinte hat.

Kassette gemaB einem der Anspriche 12 bis 27,
bei welcher eine Seite des Gehauses (27a) mit
einer Ausnehmung (332) versehen ist, um eine
Sperreinrichtung (320) des Druckers aufzunehmen,
um eine vollsténdig eingefiihrte Position der Kas-
sette (27) zu definieren.

Kassette geman Anspruch 28, bei welcher ein Eti-
kett (35) auf eine obere Flache des Gehauses (27)
geklebt ist, und sich ein Endabschnitt des Etiketts
Uber den dem Vorsprung (405a) entgegengesetz-
ten Endabschnitt des Gehauses erstreckt und an
dem Endabschnitt des Gehauses entgegengesetzt
dem Vorsprung (405a) mit einer Zunge (35a) verse-
hen ist, welche zur Entnahme der Kassette aus
dem Drucker von dem entgegengesetzten Endab-
schnitt abgehoben und abgezogen werden kann.

Kassette gemaB Anspruch 29, bei welcher ein vor-
stehender Abschnitt 27(d) an dem Endabschnitt der
Gehauses die Zunge 35(a) mit einem kleinen
Abstand zu dem Endabschnitt der Kassette halt,
um das Greifen von dieser zu erméglichen.

Kassette gemaB einem der Anspriche 12 bis 30,
bei welcher der Vorsprung in der Richtung des Ein-
legens eine Laénge derart hat, daB die Tintenauf-
nahmeéffnung (350) und die
Tintenzufthrungséffnung (342) bei einer Anord-
nung der Kassette auf einer flachen Flache, wobei
die eine Flache nach unten gerichtet ist, nicht mit
der flachen Flache in BerGhrung kommen.

Kassette gemaB Anspruch 31, welche stabil ist,
wenn sie sich mit ihrer nach unten gerichteten Tin-
tenzufiihrungséffnung auf einem Tisch oder der-
gleichen befindet.
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33. Kassette gemaB Anspruch 31, welche instabil ist,

wenn sie mit ihrer nach unten gerichteten Tintenzu-
fuhrungséffnung auf einen Tisch oder dergleichen
gestellt ist.

Revendications

Imprimante a jets d'encre comportant un logement
(30) présentant une ouverture destinée a recevoir
une cartouche a encre, des moyens (100) d'alimen-
tation en encre pour limprimante a l'intérieur de
ladite ouverture, pouvant étre accouplés a la car-
touche lorsque cette derniére est dans sa position
de travail dans I'ouverture pour recevoir de I'encre
de la cartouche, un orifice (318) de sortie d'encre
résiduelle situé dans l'ouverture, ledit orifice pou-
vant étre raccordé a un orifice d'entrée (350) sur
ladite cartouche pour renvoyer de I'encre résiduelle
a ladite cartouche, un capot protecteur (401)
mobile entre une position fermée pour rendre inac-
cessible les moyens dalimentation en encre
lorsqu'aucune cartouche n'est présente dans
l'ouverture, et une position ouverte pour permettre
I'entrée de la cartouche dans I'ouverture jusque
dans la position de travail, et des moyens de ver-
rouillage destinés a fixer ledit capot dans sa posi-
tion fermée, pouvant étre libérés par ladite
cartouche lors de lintroduction de cette derniére
dans l'ouverture, dans laquelle

(a) lesdits moyens de verrouillage (406, 406a,
406b) sont situés a l'intérieur du capot (401)
par rapport a la direction d'introduction de la
cartouche ; et

(b) ledit capot protecteur est configuré de fagon
a établir un espace entre un bord périphérique
de ce capot et une paroi de I'ouverture, espace
a travers lequel lesdits moyens de verrouillage
(406, 406a, 406b) sont accessibles et une
saillie (405a) située sur I'extrémité avant de la
cartouche d'encre, considérée dans le sens
d'introduction, peut entrer en contact avec eux
pour libérer les moyens de verrouillage et per-
metire au capot d'étre déplacé vers sa position
ouverte.

Imprimante a jets d'encre selon la revendication 1,
dans laquelle le capot peut pivoter autour d'un axe
sensiblement horizontal, & un bord supérieur de ce
capot, ledit espace étant formé entre le bord infé-
rieur du capot et la paroi de I'ouverture.

Imprimante a jets d'encre selon la revendication 2,
dans laquelle lesdits moyens de verrouillage com-
prennent un bras (406) pouvant pivoter autour d'un
axe disposé parallélement a la direction d'introduc-
tion et placé de fagon a étre proche d'un angle
supérieur de ladite ouverture, ledit bras ayant une
premiére saillie (406a) qui sert a bloquer le trajet du
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mouvement dudit capot afin que le capot soit main-
tenu dans sa position fermée, et une seconde
saillie (406b) pouvant étre engagée par la saillie
(405a) située sur la cartouche, ladite seconde
saillie avance dans le trajet du mouvement de ladite
cartouche au niveau de l'espace, lorsqu'aucune
cartouche n'est présente dans I'ouverture, grace a
quoi, lors de l'introduction de la cartouche, la saillie
qu'elle porte, disposée a proximité de sa surface
inférieure, entre dans l'espace pour engager la
seconde saillie afin d'enlever cette derniére du tra-
jet du mouvement de la cartouche, enlevant ainsi
en méme temps la premiére saillie du trajet du
mouvement du capot pour en réaliser la libération.

Imprimante selon la revendication 3, dans laquelle
la seconde saillie (406b) présente une surface incli-
née afin que I'engagement par la saillie située sur la
cartouche provoque un mouvement pivotant latéral
résultant dudit bras.

Imprimante a jets d'encre selon la revendication 3
ou 4, dans laquelle le bras est pourvu d'un ressort
(406d) de rappel.

Imprimante a jets d'encre selon la revendication 5,
dans laquelle ledit bras, lesdites premiére et
seconde saillies et ledit ressort de rappel se pré-
sentent sous la forme d'une piéce moulée d'un seul
bloc.

Imprimante & jets d'encre selon l'une quelconque
des revendications 3 a 6, dans laquelle lesdits
moyens de verrouillage sont disposés sur un cdté
seulement de ladite ouverture.

Imprimante & jets d'encre selon l'une quelconque
des revendications 1 a 7, dans laquelle un organe
d'arrét (320) chargé par ressort est prévu dans la
paroi latérale de I'ouverture, lequel organe d'arrét
s'engage dans un évidement (332) situé dans le
cbté de la cartouche pour placer la cartouche dans
sa position de travail.

Imprimante & jets d'encre selon l'une quelconque
des revendications 1 a 8, dans laquelle des moyens
de contact électriques (306A, 306B) sont prévus a
l'intérieur de ladite ouverture pour étre engagés par
une piste résistive située sur ladite cartouche,
grace a quoi, lors d'une introduction de ladite car-
touche, lesdits moyens de contact portent contre la
piste pour donner une indication de l'introduction
correcte de la cartouche (27) dans I'imprimante.

Imprimante & jets d'encre selon l'une quelconque
des revendications 1 a4 9, dans laquelle I'ouverture
présente une section transversale sensiblement
rectangulaire.
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Imprimante 2 jets d'encre selon la revendication 10,
dans laquelle les angles supérieurs de ladite ouver-
ture sont formés avec des plagues de limitation
sensiblement triangulaires (32) qui empéchent une
introduction incorrecte de la cartouche, mais per-
mettent une introduction correcte par un débatte-
ment avec des chanfreins (500) formés le long des
bords supérieurs de la cartouche.

Cartouche a encre a utiliser dans une imprimante a
jets d'encre selon I'une quelconque des revendica-
tions 1 & 11, comportant un boitier (27), un récipient
a encre (340) situé dans le boitier, une matiére
(344) d'absorption d'encre également située dans
le boitier, un orifice (342) d'alimentation en encre
dans une premiére extrémité (405) du boitier pour
permettre une alimentation en encre a partir du
récipient & encre, et un orifice (350) de réception
d'encre également situé dans ladite premiére extré-
mité (405) du boitier pour permettre a de I'encre
résiduelle de passer vers la matiére d'absorption
(344) dans le boitier ; et

une saillie (405a) prévue a ladite premiére
extrémité (405), qui s'étend depuis ladite premiére
extrémité au-dela de l'orifice (342) d'alimentation
en encre et de l'orifice (350) de réception d'encre
dans la direction d'entrée de ladite cartouche dans
limprimante, ladite saillie ayant une aire en section
transversale sensiblement plus petite que I'aire de
ladite premiére extrémité du boitier, ladite saillie
(405a) étant placée et configurée afin qu'elle libére
le mécanisme de verrouillage du capot (401) de
limprimante lorsqu'elle est introduite dans l'impri-
mante.

Cartouche selon la revendication 12, dans laquelle
ladite saillie est située a ou a proximité d'un bord
latéral du boitier.

Cartouche selon la revendication 12 ou 13, dans
laquelle le boitier (27a) est de forme globalement
cuboide, et sa longueur dans ladite direction
d'entrée est plus grande que sa largeur et sa hau-
teur.

Cartouche selon la revendication 12, 13 ou 14,
dans laquelle le boitier comporte des parties chan-
freinées (500) le long de ses bords latéraux supé-
rieurs afin que, lors de [lintroduction dans
limprimante, il puisse franchir des plaques de limi-
tation (32) de lI'imprimante uniquement lorsqu'il est
convenablement introduit.

Cartouche selon I'une quelconque des revendica-
tions 12 & 15, dans laquelle la saillie (405a) est dis-
posée a un angle inférieur du boitier.

Cartouche selon I'une quelconque des revendica-
tions 12 a 16, dans laquelle le récipient a encre
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(340) se présente sous la forme d'un sachet mince
et flexible qui se loge dans le boitier (27a) et est
fermé hermétiquement par un bouchon transperga-
ble (342a) qui est placé dans l'orifice (342) d'ali-
mentation en encre.

Cartouche selon la revendication 17, dans laquelle
le bouchon transpercable (342a) est en caout-
chouc.

Cartouche selon la revendication 18, dans laquelle
le récipient a encre s'étend d'une extrémité a l'autre
et d'un cété a l'autre de I'espace intérieur du boitier
(27a).

Cartouche selon I'une quelconque des revendica-
tions 12 a3 19, dans laquelle la matiére (344)
d'absorption d'encre comporte une premiére partie
qui coincide avec lorifice (350) de réception
d'encre et une seconde partie qui s'étend au-des-
sous du récipient a encre (340) par rapport a la
direction et a l'orientation d'entrée de la cartouche.

Cartouche selon la revendication 20, dans laquelle
l'orifice (350) de réception d'encre présente une
ouverture qui donne un acceés direct 4 la matiére
(344) d'absorption.

Cartouche selon I'une quelconque des revendica-
tions 12 4 21, dans laquelle le boitier (27a) est
d'une longueur d'environ 109 mm, d'une largeur
d'environ 80 mm et d'une hauteur d'environ 25,5
mm, et la saillie (405a) est d'une largeur d'environ 4
mm, d'une longueur d'environ 6 mm et d'une hau-
teur d'environ 2,5 mm.

Cartouche selon la revendication 22, dans laquelle
l'orifice (350) de réception d'encre et l'orifice (342)
d'alimentation en encre sont positionnés dans cet
ordre en s'éloignant de la saillie (405a).

Cartouche selon I'une quelconque des revendica-
tions 12 4 23, dans laquelle l'orifice (350) de récep-
tion d'encre, l'orifice (342) d'alimentation en encre
et la saillie (405a) sont disposés dans cet ordre a
partir du dessus dudit boitier.

Cartouche selon I'une quelconque des revendica-
tions 12 & 24, dans laquelle la saillie (405a), I'orifice
(350) de réception d'encre et l'orifice (342) d'ali-
mentation en encre sont tous disposés dans une
zone qui s'étend depuis un cdté du boitier
jusqu'une position globalement centrale de celui-ci.

Cartouche selon I'une quelconque des revendica-
tions 12 & 25, dans lequel le boitier est pourvu, sur
sa surface supérieure, d'une résistance (346) pour
donner une indication d'une introduction correcte
de la cartouche (27) dans I'imprimante.
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Cartouche selon la revendication 26, dans laquelle
la résistance posséde une valeur qui dépend de la
couleur ou de la densité ou autre de I'encre emma-
gasinée dans la cartouche (27).

Cartouche selon I'une quelconque des revendica-
tions 12 & 27, dans laquelle un cdté du boitier (27a)
est pourvu d'un évidement (332) destiné a recevoir
un organe d'arrét (320) de I'imprimante pour définir
une position d'introduction compléte de la cartou-
che (27).

Cartouche selon la revendication 28, dans laquelle
une étiquette (35) est fixée a une face supérieure
du boitier (27) et une extrémité de I'étiquette
s'étend au-dessus de I'extrémité du boitier opposée
a la saillie (405a) et forme, a I'extrémité du boitier
opposée 4 la saillie (405a) une languette (35a) qui
peut étre soulevée de ladite extrémité opposée et
tirée pour faire sortir la cartouche de Iimprimante.

Cartouche selon la revendication 29, dans laquelle
une protubérance (27d) située a ladite extrémité du
boitier maintient la languette (35a) légérement
espacée de I'extrémité de la cartouche pour en faci-
liter la prise.

Cartouche selon I'une quelconque des revendica-
tions 12 4 30, dans laquelle la saillie est une lon-
gueur telle, dans la direction d'entrée, que, lors de
la mise en place de la cartouche sur une surface
plate, ladite premiére surface étant tournée vers le
bas, l'orifice (350) de réception d'encre et l'orifice
(342) d'alimentation en encre ne viennent pas en
contact avec la surface plate.

Cartouche selon la revendication 31, qui est stable
lorsqu'elle repose sur une table ou analogue, avec
son orifice d'alimentation en encre tournée vers le
bas.

Cartouche selon la revendication 31, qui est insta-
ble lorsqu'elle est posée debout sur une table ou
analogue, avec son orifice d'alimentation en encre
tournée vers le bas.
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