- - This Sheet Has Been Replice CARTRI DGE AND | NK JET APPARATUS USABLE

W TH FI ELD OF THE | NVENTI ON AND RELATED ART The
prese elates to an ink cartridge and an ink jet apparatus
usabl e cartridge detachably nountable to the ink jet

appar at us. Varni ous recordi nep c4rs2esm2 ar e known ta@ effect
recordi ng on paper, OHP (overhead projector) sheet, cloth or another
recordin %l@iﬂ(ﬁ‘r ﬁ-@ INVém'ﬁ)bf mﬁkﬁ@) ART assembly. By doing so, the hollow needle of the main
assembly enters the ink cartridge, so that the ink can
The present invention relates to an ink cartridge be supplied. This system also involves the liability that
and an ink jet apparatus usable with the ink cartridge when the operator contacts the lack or the locking
detachably mountable to the ink jet apparafus. 5  member, the needle is easlly exposed.
Various recording systems are known to effect On the other hand, there is known ink cartridge
recording on paper, OHP (overhead projector) sheet, prior art.
cloth or another recording material. The recording U.S. Patent No. 4,119,034 issued on October 10,
systems include a wirs dot type, a heat-sensitive type, 1978 discloses an ink supply reservoir which is
a heat transfer type, an ink jet type, for example. 10  detachably mountable to the main assembly and
Among these systems, the ink jet type is recently par- which comprises integral flexible ink container and
ticularly noted because of its low running cost and residual ink collection chamber.
quietness. In the ink jet recording system, an ink con- U.S. Patent 4,695,824 issued on September 22,
tainer (ink supply source) is made detachably mount- 1987 discloses an ink sforage apparatus which is
able to the main assembly of the recording apparatus 15  detachably mountable to the main assembly and
by manipufation of the operator to facilitate replenish- which comprises integral flexible ink container and
ment of the ink necessitated by consumption of the ink residual ink absorbing material. The four edges of a
by the recording operation. face of the ink cassette case in communication with
In this type, when the ink container is mounted tubes are projected.
into the main assembly of the recording apparatus,a 20
hollow needle projected from the main assembly pier- SUMMARY OF THE INVENTION
ces in a bag of the ink container to establish communi-
cation between the main assembly and the ink supply Accordingly, it is a principal object of the present
system, This necessitates provision of the hollow nee- invention to provide an ink cartridge and ar ink jet
dle of the main assembly in the ink container seiting 25 recording apparatus usable with the ink cartridge,
position. Therefore, the needle is contaminated with wherein the ink cartridge is advantageous in not
the ink. Thersfore, a cover is provided adjacent the ink requiring large space.
container sefting position to prevent the operators [tis another object of the present invention to pro-
hand from direct access to the needle during the main- vide an ink cariridge and an ink jet recording
tenance operation or the like. Means are providedto 30  apparatus usable with the ink cartridge having a pro-
permit the cover to open only when the ink container jection on a face having an ink outiet portion.
is inserted. Actually, however, the cover is easily Itis another object of the present invention to pro-
opened by the operator’s hand contacting the latching vide an ink cartridge and an ink jet recording
portion. If the means is so constructed to provide dif- apparatus usable with the ink cartridge wherein a pro-
ficulty in the opening, the structure iscomplicatedwith 35  jection is provided for permitting retraction of a protec-
the result of higher cost and larger spacs. tion cover, when the ink cartridge is mounted into the
The prior art will be described. main assembly of the recording apparatus.
U.S. Patent No. 4,074,284 issued on February It is a further object of the presentinvention to pro-
14, 1978 discloses an ink supply system wherein a vide an ink cartridge and an ink jet recording
seal of the main assembly is pushed downby alead- 40  apparatus usable with the ink cartridge whersin the
ing side of the ink carlridge 12, and the ink cartridge ink cartridge has a projection for preventing the ink
is mounted into the main assembly. By doing so, a cartridge stably stand while its ink output portion being
needle of the main assembly enters the ink cariridge faced down.
12, thus establishing communication between the ink Itis a further objact of the present invention to pro-
biadder of the ink cartridge and the ink supplysystem 45 vide an ink cartridge and an ink jet recording
of the main assembly. Then, the print head is supplied apparafus usable with an ink cartridge wherein the ink
with the ink from the ink cartridge. This system invol- cartridge has a projection for preventing the ink outlet
ves the liability that the needle Is easily exposed when portion is prevented from contacting a table when it
the operator contacts the seal in the maintenance stands or it is caused to stand on the table.
operation or the like. Japanese Laid-Open Utility 350 It is a yet further object of the present invention to
Model Application No. 18073471986 {(Application No. provide an ink cartridge and an ink jet recording
62973/1985) discloses an ink jet recording apparatus apparatus usable with the ink cartridge of low cost.
wherein a lack of the main assembly is moved by the These and other objects, features and advan-
jeading edge of the ink carfridge 2, or the locking tages of the present invention will become more appa-
member of the main assembly is retracted by thelead- 56  rent upon a consideration of the following description
ing edgs of the ink cartridge 2 to release a movable of the preferred embodiments of the present invention
member 13 or a bubble adjacent the ink cartridge inlet taken in conjunction with the accompanying drawings.

s0 as to permit loading of the ink cartridge to the main
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Figures ZA and 2B are a perspective and a partial
sectionat 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

for supplying electric power to the electrothermal
transducers.

The electrothermal transducer and the electrode
wiring are formed on the base plate made of silicon or

according to an embodiment of the present invention.  f0  the like through film forming processes. By laminating
Figure 4 is a perspective view illustrating inter- partition walls and top plate or the like made of resin
connection between the ink cartridge and the main or glass material, on the base plats, the gjection out-
assembly of the recording apparatus. lets, the ink passages and the common ink chambers
Figure 5 illustrates the positional relation of the are constituted, Further behind on the recording head
connection. 15 1, driving circuitis formed in the form of a print to drive
Figures 6A, 6B, 6C, 6D and 6E illustrate incon- the electrothenmal transducers in accordance with the
veniences arising when the positional relation in this recording signals.
embodiment is not used. The carriage 2 is provided with a connector base
Figures 7A and 7B are partial enlarged view of an 12 through a connector 9 at a position behind the
ink cartridge and the positional relation in animproved 20  recording haad 1 mounting position. The connector
modification of Figures 4 and 5 arrangement. base plate 12 is provided with a connector 9 for con-
Figures 8A and 8B are a block diagram of a con- nsction with the recording head 1 and a coannector for
trol system used with the structure of Figure 7 and a connection with a flexible cable connected with a con-
flow chart showing the sequential operations thereof. trol circuit of a main assembly control system 400
Figure @ is & boltom view of the ink cartridge 25  (Figure 8A). The connactor base plate 12 has capaci-
inserting portion. ' tors and resistors or the like which function to com-
Figures 10A, 10B and 11 are sectional views of an pensate voltage drop through the flexible cable and to
ink cartridge inserting portion. prevent infroduction of naise. The connector base
Figure 12 is a perspective view of an ink cartridge. plate 12 is supported on a sliding member, as will be
Figure 13 shows an ink cartridge whereinitstand 30  described hereinafter and slides together with the
on a table. "~ opening and closing motion of the cover member so
Figure 14 is a perspective view of an ink cartridge that the connector 8 is brought inta contact with the
having a pulling seal, contact of the recording head 1.
The carriage 2 is engaged with a guiding shaft 3
DETAILED DESCRIPTION OF THE PREFERRED 35 through the engaging portion 2a for sliding and
EMBODIMENTS rotational movement. The guiding shaft 3 extends
over a range longer than the width of the recording
Referring to the accompanying drawings the pre- sheet 8 in the direction perpendicular to the direction
ferred embodiments of the present inventions will be of the recording material feeding. The carriage 2 is
described. 40 connected with a part of a belt (not shown) stretched
Figure 1 is a perspactive view of an ink jet record- in a direction parallel with the guiding shaft 3. When
ing apparatus according to an embodiment of the pre- the belt is driven by a carriage motor (not shown), the
sent invention wherein a cover of the apparatus has carriage 2 moves along the guiding shaft 3 in the
been removed. The ink jet recording apparatus com- scanning manner. The camiage 2 and the recording
prises a recording head 1 intheformof achipanda 45 head 1rotates along the guiding shaft 3 by the weights
carriage 2 for mounting the recording head 1 thereon thereof. The weights are also effective to urge a sheet
and for scanningly moving the recording head along confining plate 8 which will be described hereinafter,
a recording material (a sheet of paper). The carriage through a sliding member 17 which is provided on the
2 is provided, as will be described in detail hereinafter, carriage 2 and slides on the shest confining plate.
a supporting member for detachably mounting the 30  Thus, the recording head 1 is spaced from the record-
recording head 1 and a cover member (chain lines) for ing sheet & with a predetermined clearance therabet-
protecting a base plate which constitute a part of the ween irespective of the thickness of the recording
recording head 4 and on which a head driver circuit or sheet 6.
the like is printed. The recording sheet 8 which is automatically fed
Therecording head 1 has 64 ejectionoutietsatits 55 out of a sheet feeding cassette (not shown) or man-
end surface, and the sjection outiets communicates ually fed out, is fed into the main assembly of the
with the respective ink passages. Behind the ink pas- recording apparatus through a sheet inlet 7 consti-
sages, a common liquid chamber is provided to supply tuted by an upper paper guide 7a and a lower paper
3
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-2 the hollow needle of the main assenbly in the ink container setting
pOSi triiefheet HaeBesk By ced he needle is contaminated with the ink. Therefore, a
cover (HINI R ghdj acent the ink container setting position to prevent

t he op R romdirect access to the needle during the maintenance
oper at or the like.s Means are pregpg4gedadse permt the gover to open only
when the ink container is inserted. -Actually, however, the cover is easily

opened by, L%, QRCHA Sherdulléfidhes SRRbAGH NT t NEALEI LD POy b reshlctileliFer-

means 1's 4 r?stituting the curved sheet confining plate 8. The ations at proper times. The ink sucking operation
sheet confining plate 8 urges the recording sheet 6 to using the cap 13 is carmied out with a pump 24 which
a platen roller 5. The material is so selected that the is communicating with the gap 13 through a hollow
friction resuiting between the sheet confining plate 8 5  portion of the movable supporting member 14 and a
and the recording sheet 6 under the urging force is tube. When the recording head is capped by the cap
smaller than the friction between the sheet feeding 13, a hole formed in a cap arm 17 mounted on a side
roller 5 and the recording sheet 8. The lower paper surface of the cap supporting member is engaged
guide 7b extends to a position where the shest con- with a projection of the carriage 2 sa that the recording
fining plate 8 is in parallel with the platen raller 5. 10 head 1 is prevented from backward rotation, thus
The recording sheet 6 is supplied through the assuring the capping of the cap 13 for the sjection
sheet inlet 7 and is fed upwardly together with the side surface.
rotation of the sheet feeding roller 28 one by one line. The rotational driving force of the feed motor 21
At this tims, the recording sheet 6 slides on a plate- is used to rotate the sheet feeding roller 5, the dis-
like platen 7 while the interval between the recording 75  charging roller 4 and operates the sjection recovery
head 1 and the recording sheet 6 being maintained at mechanism, more particuiarly, the movement of the
a predetermined level by the sheet confining plate 8 cap 13, the blade 26 and the absorbing member 25
and the platen 7. A pinch roller 29 is pressed on a and the pump 24. Ths rotational driving force of the
periphery of the sheet feeding roller 5 by the resiliency feed motor 21 mounted on the frame of the main
of a leaf spring 20a. 20 assembly is first fransmitted fo a transmission and
The recording head 1, during its scanning move- switching gear train 19. In the gear train 19, the selec-
ment, ejects or discharges ink droplets to the record- tive switching is effected by movement of an unshown
ing zone of the recording sheet faced thereto, thus selecting gear operable in association with the scan-
effecting the recording operation for one line. By ning movement of the recording head 1, the move-
repeating the recording operation and the subsequent 25 ment fo the home position or the ejection recovery
sheet feeding operation by one line, character, the position and the stoppage thereat. The rotations of the
characters, the images or the like are recorded. The gears in the gear train 19 is transmitted to the sheet
recording sheet 6 now having the recorded image or discharging roller 4 and the sheset feeding roller § via
the like is discharged onto the discharge tray (not an intermediate gear 20. It is also transmitted to the
shown) by discharging roller 4 and spurs 40Aand40B 30  integral cap 13 or the like by way of a cam 16 and also
disposed above the sheet conveying passage. Five transmitted to the pump 24 via pump gear 22 and a
pairs of spurs 40A and 40B are provided for five pairs pump cam 23.
of discharging rollers 4. Between the spurs, a spur The ink is supplied to the recording head 1 from
cleaner are disposed. In Figure 1, the member for sup- the ink cartridge 27 mounted on the main assembly of
porting the spur cleanerand the spurcleanerareomit- 35 the recording apparatus through a fiexible tube 100
ted, The spur 40A presses the recording sheet 6 to the {Figures 1, 2 and 4) which can follow the movement
discharging roller 4, and the spur 40B confines the of the carriage 2. More particularly, the ink is supplied
conveying direction of the recording sheet 6 in coop- to the recording head 1 from the ink cartridge 27
eration with the platen 7. The discharging roller 4 is through a tube 100 connecting the holiow needle 314
rotated so as to have a peripheral speed larger than 40 and the recording head 1. The position of the carriage
that of the sheet feeding roller 5, so that the recording 2 is detected by counting the number of steps
zone of the recording sheet 6 is stretched upwardly, actuated by the camriage motor {not shown) with the
by which the recording sheet 8 is prevented from refersnce position provided by interrelation between
being away from the platen 7, thus assuring the pro- a home position sensor 11 of the camiage 2 and a
per recording operation in the recording zone. 45 home position detecting flag 31 adjacent an end of the
Adjacent a home position which is continuous moving zone of the carriage 2. These operations are
with the scanning zone of the recording head 1, vari- controlled by the controlier 400 (Figure 8A) of the
ous structures for effecting ejection recovery for the main assembly.
recording head 1 are provided. The structure includes The description will be described as to the mount-
a blade 26 for removing droplets, dust or the like on 50  ing portion 30 to which the ink cartridge 27 is mounted,
the ejection side surface having the sjection outiets by and also the description will be made as to the ink
a wiping action, an absorbing member 25 for remov- carfridge.
ing the droplets on the ejection side surface by Figures 2A and 2B show the mounting portion 30
absorption, and a cap for capping the ejection side for the ink cartridge. In Figure 2A, designated by a
surface to sealing the ejection side surface, effecting 55  reference numeral 302 is an ink cartridge inserting
idle ink ejection and sucking the ink. They are suppor- portion for receiving the ink cartridge 27. A contact
ted integrally on a supporting member 14 which is holder 304 functions to hold leaf spring contacts 306A
movable toward and away from the recording head 1 and 306B functioning as a means for reading infor-
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constructed to provide difficulty in the opening, the structure is
: eGéltias\Braftﬂtﬁlt‘»1>lit|:edresult of higher cost and |arger space. The
escri bed. U. S. Patent No. 4,074,284 issued on
di scl oses an ink su stem wherein a seal of the
y I's pushed down by a Ie%&iﬂ)@ of the inl cartridge 12,
and the ink cartridge is nounted into the main assenbly. By doing so, a
needl e  Ghatibifovidai bn the Mk tdttidhe @N1BYleAgabdie | NK tiradk hinicBi@@ctidbetdebiitie contact 306A and
est abl i shhengpetwdamalstthirgiportion 3Deedndthe msdrting | Nk  BbeBCkbH@dontadiier 400vEthé nkin asasribly ddigets
and t he ipokiors302pit iy camtdrted mtodtfie ihdedingrpdtion as s e béther thé lirktartréigec270s mointel eeutbt.iThe
suppl i ed 38R.fFigurel2d shoive the §tate befdrirtbe hatder 304r t r | d gatternTitay bave g essigtance depeniding sn théncolor
| i abi | it yis¢ombined #ith thedneetting pprtionc382 iAlcgnneoc po Se d onbemsityt dndhe Ikp of the dnk stasert indhesink he
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306b with the contralier 400 of the main assembly.

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

A residual ink recsiving pipe 318 enters the ink
cartridge 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

15

of the characteristics.

When the ink cartridge 27 is inserted info 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 and 306B are connected by the wiring pattem
3486 with each other, and an inserting position (3) in
which the click 320 is in engagement with the recess
332 tofix the ink cartridge 27. Various dimensions and
positional relations are determined so that the insert-
ing positions come in this order. When the operator

from the ink supply system or the common ink cham- 20 inserts the carfridge 27 into the apparatus, the needle
ber or by the ink ejection recovery processing. 314 first pierces in the ink bladder 340. When the
A click 320 functions to fix the ink cartridge 27, cartridge 27 is further inserted into the main assem-
and it is provided at each side of the inserting portion bly, the contacts 306A and 306B are brought into elec-
302. As shown in Figure 2B, an engaging portion 322 fric contact through the resistance pattem 346. When
of the click 320 flexes by its flexibility upon engage- 25 the cartridge 27 is further inserted, the click 320 is
ment with the side surface of the cariridge 27 when it brought into engagement with the recess 332, so that
is inserted, so that the insertion of the cartridge 27 is the cartridge 27 is fixed in placs in the mounting por-
permitted. When a recess 322 of the cartridge 27 tion 30 in the main assembly. In this embodiment, the
reaches the position where the click 320 is disposed, ink cartridge 27 accommodates the residual ink, and
the engaging portion 322 restores by its elasticity, by 30  therefore, it is desirable that the residual ink pipe 318
which the dlick 320 engages into the recess 322, is brought into the ink cartridge 27 at the inserting
Thus, the cartridge 27 is fixed in place. position (1).
Referring to Figures 3 and 4, the ink carlridge 27 Figure 5 shows the above-dascribed positional
will be described. relations. In Figure 5, the ink cartridge 27 finally abuts
it comprises a flexible ink bladder 340 for contain- 35  the part of the main assembly at the inserting position
ing the supply of the ink and is provided with a plug {4). Therefore, the range between the position (3) and
342 made of rubber or the like. The ink bladder 340 is position (4), is the movable range in which the
hermetically sealed by the plug 342. When the ink carfridge 24 is movable by the play of the engagement
cartridge 27 is mounted into the mounting portion 30 between the click 320 and the recess 332, or the
of the main assembly, the needle 314 of the main 40  range through which the cartridge 27 is movable after
assembly pierces into the plug 342 to a sufficient deg- the engagement between the click 320 and the recess
ree, by which the ink communication is established. 332 and until its abut the back end of the main assem-
An annular ring 342b protects the rubber plug 342, bly.
The ink cartridge 27 alsc comprises an ink absorbing Figure 6 illustrates the inconveniences when the
material 344 for ebsorbing the residual ink. The ink 45 above positional relations are not satisfied. In the
absorbing material 344 is disposed between the ink positional relation shown in Figure 6A, even if the
bladder 340 and the bottom surface 27b of the case cartridge is properly fixed, the information on the
27a of the cartridge 27 so as to cover substantially the characteristics of the carfridge is not read by the con-
entire bottom surface 27b. As shown in Figure 4, a tact 306A and 3088, and therefore, the controlier 400
part thereof extends substantially vertically attherear 50 of the main assembly does not correctly discriminate
side of the opening 305. Thus, the ink intraduced from the insertion of the ink cartridge. With the positional
the main assembly through the residual ink pipe 318 relation shown in Figure 6B, the contacts are
is assuredly distributed over substantially the entirety established prior to the communication of the ink
of the bottom surface 27b. established. The controller 400 will eroneously dis-
Figure 4 lllustrates the connection between the 65  criminate the completion of the cartridge insertion and
ink carlridge 27 and the main assembly. A wiring pat- can start a certain operation. If this occurs, the air may
tern 346 on the ink cartridge 27 functions to connect be introduced into the ink supply system by the needle
the contacts 306A and 306B. By the electric connec- 314. This also applies to the case of Figure 6C. In
5
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because of the dlicking sound produced, the ink com-
munication is not established.
With the positional relations shown in Figures 6D

Figure 8A shows the major part of the control sys-
tem. It comprises a confroller 400, it may be in the
form of a microcomputer comprising a CPU for con-

and BE, the needle 314 is not correctly insertedeven 5 frolling the process shown in Figure 8B and for con-
though the cartridge is properly fixed. Or, the elactric troiling the entirsty of the apparatus, ROM storing the
connection between the contacts will not be stabi~ program or the like for the process and working RAM,
lized., Designated by a reference numeral 410 is a detector

If the positional relations shown in Figure 5 are for detecting the resistance between the contacts
used, the ink communication, the electric connection 70  306A and 306B. When the resistancae is zero, it indi-
between the contacts and the cartridge fixing occur in cates that the pattern 346A short-circuits the contacts.
this order when the cariridge is inserted. Therefore, if it is the infinity, it indicates that the ink cartridge 27
what is required for the operator is to confirm the is not mounted, When the resistance has a predeter-
cartridge fixing on the basis of the click sound. Even mined level, the fact indicates thatthe ink cartridge 27
if the controller 400 starts the operation immediately 15  is properly mounted in place in the mounting portion
in respanse to the establishment of the electric con- 30. Designated by a reference numeral 420 is an
nection, no air is introduced into the ink supply sys- information part having a display for a message
tem. In addition, even if the cartridge 27 is removed and/or sound producing means. Reference | desig-
during the operation of the controller 400, the contral- nates stopping signal for various parts.
ler 400 is able to detect the event before the ink com- 20 Figures 8B shows an example of the operational
munication is  destroyed.  Therefore, no steps of this embodiment. This operation may be star-
inconveniences arise if the operation is stopped in ted when the main switch is actuated, when the ink
response thereto. cartridge 27 is exchanged or at proper timing during

Figure 7A shows a structure of a further improved the recording.
apparatus. In this embodiment, the wiring pattern is 25 When the process is started, the resistance is
divided into twa parts. The front pattern 346A with res- read at step S1. If it is the infinity, it is discriminated
pect to the carfridge inserting direction is allotted the that the cartridge 27 is not mounted. Therefore, the
function of establishing electric connection betwesn operation proceeds to step S3 where the operations
the contact 308A and 306B, and the rear pattern 346B of various parts are maintained at rest. At step S5, the
is allotted of representing ink color and densityorthe 30  operator is promoted to insert the cariridge 27 info the
like by changing the resistance. recording apparatus.

Figure 7B shows a range in which the ink com- If the resistance is zero, it is discriminated that the
munication is established, a range in which the slec- carfridge 27 is easily retracted. Therefore, the oper-
tric connection is established between the contact ation proceeds to step S7, where the operations of
306A and 3068 through the paftern 346A, arangein 35 various parts are stopped. Subsequently, at step S9,
which they are contacted only through the pattern the operator is promoted to assuredly set the cartridge
346B, and a range in which the cartridge is properly 27.
fixed. If the resistance has a predetermined level, the

A position (1} is a limit position for the ink com- carfridge 27 has already been assuredly fixed. The
munication, a position (3) is a limit position forfixing 40  information (ink color or the like) of the cartridge, indi-
the cartridge 27, and a position (4) is a cartridge 27 cated by the resistance, is read, and the setting oper-
abutment position. A position (2A) is a trailing side ations comresponding to the information are carried
limit position (with respect to the cartridge inserting out at step S11.
direction) for the electric connection between the con- If the click 320 and the recess 332 are not
tact 306A and 3068 through the pattern 346A. Aposi- 45  engaged despite the operator inserts the cartridge 27
tion (2B) is a trailing limit position: in which the contact into the apparatus, or when the engagement is
306A and 306B are away from the pattemn 346A, and released for some reason or another, the retention of
they are contacted only with the pattern 346B so that the cartridge is not sufficient, therefore, the cartridge
the resistance of the pattern 346B is readable. Here, is easily released. In such an occasion, the contact
the position (2B) is preferably the same asorinthe 50  306A and 306B are electrically connected by the pat-
neighborhood of the position (3), and particularly in torn 346A, and therefore, the controller 400 is unable
the neighborhood of the position (3) where the dlick to read the information inherent to the cartridge 27. In
320 is not engaged with the recess 332, and theref- this embodiment, the controller 400 Is capable of rec-
ore, the cartridge 27 is easily retracted. ognizing such the situation, and stops the operation,

Because of the positional relations shown in Fig- 55  and thereafter, the proper insertion of the cartridge 27
ure 7B, the same advantageous effects as in the case is promoted to the operator. In this manner, the liability
of Figure 5 are provided. With this embodiment, the that the cartridge 27 is released against intention can
further advantages are provided when the following be notified to the operator beforshand.
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retention of the cartridge is not limited to that by the
click and the recess structure, The leading of the infor-
mation inherant 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 atthe
inlet portion of the inserting or mounting portion 30 so

10

410 of the main assembly so as to urge the stopper
408 to the cartridga mounting portion. When a projec-
tion 405a of the carlridge 27 pushes the tapered por-
tion 406b, the stopper 406b rotates in the retracting
direction from the cartridge insertion path 33 about the
pin 406¢ against the spring force by the spring 406d,
by which the pawl 406a is relsased from the cover
401, thus permitting opening of the cover 401. In other
words, the cover 401 is permitted to retract from the

as to prevent the operator's finger or other foreign 15  carlridge insertion path 33. The cartridge 27 has a
matters from contacting the ink receiving needle 314 projection 405a on a front surface 405 (leading side
in the maintenance operation or the like. The cover with respect to the cartridge inserting direction) at a
401 is prevented from opening except for the cartridge position corresponding to the tapered portion 406b of
27 insertion time. the stopper 406 upon insertion of the cartridge.
Referring to Figures 9 - 11, the structure will be 20 When the carfridge 27 is inserted into the insert-
described. Figure 9 is a bottom view of the inserting ing path 33, the projection 405a is faced to the tapered
portion and corresponds to the view taken along lines portion 406b. Therefore, when the cartridge is in the
a In Figure 2. Figure 10 s a sectional view taken along process of being inserted, the projection 405a enters
a line vertical to the ink cartridge inserting direction. the gap between the cover 401 and the frame 408
Figure 10A shows the situation whenthe inkcartridge 25  beyond the cover 401 until it contacts the tapered por-
27 is not mounted, and Figure 10B shows the situation tion 406b of the stopper 406. When the cartridge 405
when itis mounted, Figure 11 is a sectional view taken is further inserted, the projection 405 lowers the tap-
along a line parallel with the ink cartridge inserting ered portion 406b so as to retract the tapered portion
direction. 406b away from the insertion path 33, until the pawl
The cover 401 is disposed so as to block the 30  406a of the stopper 408 is released from the cover
cartridge inserting path it is made of a metal plate hav- 401. Then, the cover 401 is permitted to refract away
ing a thickness of 0.8 mm, for example. it has an area from the insertion path, thus permitting further inser-
substantially equal to the sectional area of the ink tion of the cartridge 27. Thereafter, the front side 405
carfridge. Therefore, when the cartridge inserting path of the cartridge 27 abuts directly the cover 406, by
33 is blocked by the cover 401, it doss not provide 35  which the cover 401 is raised by the cartridge 27.
enough space for pemmitting insertion of the The relations between the projection 405a of the
operator's finger or other foreign matters beyond the cartridge 27 and the front side 405 of the cartridge and
cover 401. Therefore, the needle 314 and/or the resi- between the cover 401 and the stopper 406, are as
dual ink pipe 318 are protacted from them. The cover follows:
401 is rotatable about a recess 403 in the sealing of 40 {1) The projection 4082 lowers the tapered sur-
the mounting portion 30 with which a hook 404 of the face 406b of the stopper 406;
cover. (2) The pawl 406a of the stopper is released from
When the cartridge 27 is inserted, the cover 401 the cover 401; and
is urged upwardly by the insertion of the cartridge 27 {3) The front side 405 of the cariridge 27 raises
and rotates about the recess 403 until it is contacted 45 the cover 401.
to the sealing to permit the insertion of the cartridge Then, as described hereinbefors, the needle 314
27. When the cartridge 27 is not in the inserting por- and the residual ink pipe 318 are introduced through
tion, a pawl 406a of a stopper 406 ig projected into the the plug 342 and the opening 350 of the cartridge 27.
rotational movement range of the cover 401, so that Then, the ink communication with established, and
the cover 401 is prevented from opening by the pawi 50  the presence of the carfridge is detected, with the
406a. Thus, the cover 401 blocks the cartridge inser- carfridge prepared for receiving the residual ink. In
tion path 33 and also prevents the infroduction of addition, the cartridge 27 is fixed or retained in place
foreign matters beyond the cover 401, Further below in the mounting portion 30 by the engagement be-
the pawl 406a of the stopper 406, there is an inclined tween the click 320 and the cartridge recess 332.
portion 406b below a bottom end of the cover 401. 55 The inside plate 409 of the mounting portion is
When the cover 401 is at the closing position, the provided with a whole 408 (Figure 9) for recelving the
top portion S of the tapered portion 406b is further projection 405a of the cartridge. As described herein-
inside of the cover 401. Therefore, the tapered portion before, the stopper 4086 is normally urged in the direc-
7
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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 B 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 projec-
tion 4052 of the cartridge 27 is approximately 2 mm
from the bottom surface, and the length thereof is
approximately 2 mm. With this sizes, itis 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 oper-
ation 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
Jjet cartridge 27 are as follows: 1: 109 mm: 2; 79.6 mm:
3; 25.5 mm: 4: 14 mm: 5; 6 mm: 6; 42.8 mm: 7; 20.8
mm: 8; 12.5 mm: 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 top of the cartridge 27 is provided for preventing
sfroneous insertion.

More partticularly, 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 prevented. When the carlridge 27 is comectly inser-
ted, the inclined surface 500 is effective to escape
from the limiting 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 Figurs 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
covering a projection 27d on the rear side 27¢. When
the cartridge 27 is to be taken out of the main assem-
bly, the tongue 35a is peseled off the case 27a, and the
carfridge is pulled out by the pulling seal 35a.

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

(1) The erroneous loading can be prevented

beforehand. When the cariridge is loaded, the

The four edges of a face of
proj ect ed.

Accordingly, it
rovide an ink cartridge and an
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the ink cassette case

is a principal
I nk

projection at the predetermined position opens a
protaction cover. The cover opens only when the
ink cartridge is inserted. Therefore, even if the
operator erroneously tries ta load a different kind
of cartridge, the cover does not open, thus pre-
venting erroneous loading of the cartridgs.
{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
inserting direction from the configuration of the
ink cartridge. Thersfore, the operator quickly
understood the inserting direction without diffi-
culty.

(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 con-

tacts the table or the like. The plug or the opening
which may be contaminated with the ink are not
contacted to the table or tha like. Because of the
dimensions of the ink cartridge described herein-

before, if the operator places the ink cartridge 27

so that it stands with the rubber plug 342 (or open-

ing 3424) side facing 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-

ness of the projection or the configuration thereof.

The present invention is intended fo 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 apening and clos-
ing mechanism is engageable with the projection of
the cartridge, and therefors, it requires only smail
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 electrother-
mal transducer, laser beam orthe 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 ele-
ments 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 fype record-
ing system and a continuous type recording system,
Particulary, however, it is suitable for the on-demand
type because the principle is such that at least one
driving signal is applied lo an electrothermal trans-
ducer disposed on a liquid (ink) retaining sheet or
liquid passage, the driving signal being enough to pro-
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formed'in the liquid {ink) corresponding to each of the
driving signals. By the production, development and
contraction of the the bubble, the liquid (ink) is ejected
through an ejection outlet to produce at least one

droplst. The driving signal is preferably in the form of .

a pulse, because the development and contraction of
the bubble can be effected instantaneously, and
therefore, the liguid (ink) is ejected with quick res-
ponse. The driving signat 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 tempera-
ture increasing rate of the heating surface is prefer-
ably 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
patents. In addition, the present invention is applic-
able to the structure disclosed in Japanese Laid-Open
Patent Application No. 123670/1984 wherein a com-
mon slit is used as the ejection outlet for plural
electrothermal transducers, and to the structure dis-
closed in Japanese Laid-Open Patent Application No.
138461/1984 wherein an opening for absorbing
pressure wave of the thermal energy is formed corre-
sponding to the ejecting portion. This is because the
present invention is effective to perform the recording
operation with certainty and at high efficiency irres-
pective of the type of the recording head.

The present invention is effectivaly 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 maximum width.

In addition, the present invention is applicable to
a serial type recording head wherein the recording
head is fixed on the main assembly, to a replaceable
chip type recording head which is connected electri-
cally 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 inte-
gral ink container.

The provisions of the recovery means and/for the
auxiliary means for the preliminary operation are pref-
erable, because they can further stabilize the effects
of the present invention. As for such means, there are
capping means for the recording head, cleaning
means therefor, pressing or sucking means, prelimi-
nary heating means which may be the electrothermal
transducer, an additional heating element or a combi-
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single color ink, of may be piural corresponding to the
plurality of ink materials having different recording
color or density. The present invention is effectively
applicable to an apparatus having at least one of a
monochromatic mode rainly with black, a multi-color
mode with different color ink materials andfor a full-co-
lor mode using the mixture of the colors, which may
be an integrally formed recording unit or a combi-
nation of plural recording heads.

Furthermore, in the foregoing embodiment, the
ink has been liquid. It may be, however, an ink ma-
terial which is solidified below the room temperature
but liquefied at the room temperature, Since the ink is
controlled within the temperature notlower than 30 °C
and not higher than 70 °C to stabilize the viscosity of
the ink to provide the stabilized ejection in usual
recording apparatus 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 fo the thermal energy is positively prevented
by consuming it for the state change of the ink from
the solid state to the liquid state. Another ink material
is solidified when it is left, to pravent 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 pre-
sent invention is algo applicable to such an ink ma-
terial 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 Japanese
Laid-Open Patent Application No. 56847/1979 and
Japanese {aid-Open Patent Application No.
71260/1985. The sheet is faced to the electrothermal
transducers. The most effective one for the ink mate-
rials described above is the film boiling system.

The ink jet recording apparatus may be used as
an oufput terminal of an information processing
apparatus such as computer or the like, as a copying
apparatus combined with an image reader or the fike,
or as a facsimile machine having information sending
and receiving 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
carlridge and from the contamination with the ink.

While the invention has bean described with
reference to the structures disclosed herein, it is not
confined to the details set forth and this application is
intended to cover such modifications ar changes as
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1.

10.

AR L R

An ink cartridge, comprising:

a casing;

an ink container in said casing;

an ink absorbing material in said casing;

an ink supply port in communication with
said ink container to supply the ink therefrom to
an outside of said case;

an ink receiving port in communication
with said ink absorbing material; and

a projection from said casing adjacent said
supply port.

A cartridge according to Claim 1, wherein said
supply port is sealed by a rubber material.

A carfridge according to Claim 1, wherein said
receiving port is opened in communication with
ambience.

A cartridge according to Claim 1, wherein said ink
container is above said ink absorbing material.

A cartridge according to Claim 1, wherein said
casing has on its top surface a resistor for detec-
tion of mounting of said carfridge in a recording
apparatus.

A cartridge according to Claim 1, wherein said
casing has a tapered portion along top lateral
edges.

A cartridge according to Claim 1, wherein said
receiving port, said supply port and said projec-
tion are disposed in the order named from & top
of said casing.

A cartridge according to Claim 1, wherein said
projection has such height that said inlet port is
inside of a line connecting an outside of the pro-
jection and an edge of said casing.

A cartridge according to Claim 1, wherein said
projection, supply port and receiving port are dis-
posed all in a region within a half of its width.

A cartridge according to Claim 1, wherein said

projection is disposed adjacent at a lower comer

on a surface having said supply port.

11. An ink jet recording apparatus usable with an ink

cartridge including a casing; an ink container in
said casing; an ink absorbing material in said cas-

rtridge wherein the ink cartridge has a projection
I nk outlet portion is prevented from
able when it stands or

I sqp yet furthergppiRchs R the presentyg invention to
provide an ink cartridge and an ink jet

it is caused to stand on the
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ing; an ink suppl n mmumhatxon w:
ink container to supply the ink therefrom to an out-
side of said case; an ink recsiving port in com-
munication with said ink absorbing material; and
a projection from salid casing adjacent said supply
port .
said apparatus comprising:
a cartridge mounting portion for detach-
ably supporting said ink cartridge;

an ink jet recording head for effecting
recording on a recording material, said recording
head being supplied with ink from said ink
cariridge mounted on said mounting portion;

amovable cover provided in said mounting
portion;

blocking means for preventing opsning
movement of said cover, wherein said blocking
means is disposed a portion inside of said cover
and is engageable with the projection of said ink
carfridge to release its blocking action; and

ink supply means connectable with said
supply port of said ink cartridge when said ink
cartridge is loaded in said apparatus to permit
supply of ink from said ink cartridge to said
recording head; and

means for feeding the recording material.

12. Anapparatus according to Claim 11, wherein said
loading portion has an engaging member
engageable with a recess of said ink carfridge by
resiliancy.

18. Anapparatus according to Claim 11, wherein said
recording head uses thermal energy to eject the
ink.

14. Anapparatus according to Claim 11 , wherein said
recording head ejects the ink using heat produc-
ing film boiling of the ink.

18. An ink cartridge, comprising:

a frame;

aninkinlet port in said casing to supply ink;

an inlet port for receiving ink;

- recesses formed at both top lateral edges;

a projection disposed adjacent a lower cor-
ner of a side having said supply port, said projec-
tion extending in a direction in which said
recesses extend.

16. An apparatus according to Claim 15, wherein said
frame contains an ink contalner for containing the
ink, and the ink is supplied from the ink container
through said supply port to an ink jet recording
device.

17. An apparatus according to Claim 15, wherein said
frame contains an ink absorbing material which
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structure ofotan i nk cartridge nounting porti capplyfpoit bbsaidikk ¢atttidge aber shidniok
appar at us. Figure 3 is a sectional vicetidg is dnadedrik said apparatugl ¢repermit
accor di ng8+Anaaparatysigcrdiding tetClaini 15; wherefmseid ent supply of ink from said ink cartridge to said

supply port is sealed by a sealing material. 5

19. An apparatus according to Claim 15, wherein said
inlet port is an opening in communication with
ambience.

recording head; and
means for feeding the recording material.

27. An apparatus according to Claim 28, wherein said
frame contains an ink container for containing the

10 ink, and the ink is supplied from the ink container

20. Anapparatus according to Claim 15, whersin said through said supply port to an ink jet recording
frame contains an ink container, an ink absorber, device.
wherein said ink container is disposed above said
ink absorber. 28. An apparatus according.to Claim 26, whersin

15 said frame contains an ink absorbing material

21. An apparatus according to Claim 15, whersin said which absorbs the ink therato through said receiv-
frame has-on its top surface a resistor for notifying ing port.
mounting thereof in a recording apparatus.

29. Anapparatus according to Claim 26, wherein said

22, An apparatus according to Claim 15, whereinsaid 20 recording head uses thermal energy to eject the
recess has a tapered surface, ink.

23. Anapparatus according to Claim 15, wherein said 30. Anapparatus according to Claim 26, wherein said
receiving port, said supply port and said projec- recording head sjects the ink using heat produc-
tion in the order named in the direction of its 25 ing film boiling of the ink.
height.

31. An ink cartridge, comprising:

24. Anapparatus according to Claim 15, wherein said a frame;
projection has such a height that said supply port a supply port in said casing for supplying
is inside of a line connecting an outside of said 30 ink;
projection and an edge of said frame. a receiving port in said frame for receiving

ink;

25. Anapparatus according to Claim 15, wherein said a projection from said frame projecting in
projection, receiving port and supply port are dis- the same direction as a direction in which said
posed in a region within a half width. 35 supply port is extended.

26. An ink jet recording apparatus usable with an ink 32. An apparatus according to Claim 31, wherein said
cartridge comprising a frame; an ink inlet port in frame contains an ink container for containing the
said casing to supply ink; an inlet port for receiv- ink, and the ink is supplied from the ink container
ing ink; recessea formed atboth top lateral edges; 40 through said supply port to an ink jet recording
a projection disposed adjacent a lower corner of device.

a side having said supply port, said projection
extending in a direction in which said recesses 33. Anapparatus according to Claim 31, wherein said
extend; frame contains an ink absorbing material which
said apparatus comprising: 45 absorbs the ink thereto through said receiving
a carfridge mounting portion for detach- port.
ably supporting said ink cartridge;
an ink jet recording head for effecting 34. Anapparatus according to Claim 31, wherein said
recording on a recording material, said recording supply port is sealed by a sealing material.
head being supplied with ink from said ink 50
cartridge mounted on said mounting portion; 35. Anapparatus according to Claim 31, wherein said
amovable cover provided in said mounting inlet port is an opening in communication with
portion; ambience.
blocking means for preventing opening
movement of said cover, wherein said blocking 55  36. Anapparatus according to Claim 31, wherein said
means is disposed a portion inside of said cover frame contains an ink container, an ink absorber,
and is engageable with the projection of said ink wherein said ink container is disposed above said
cartridge to release its blocking action; and ink absorber.
11
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37. An apparatus according to Claim 31, wherein said 45. Anapparatus according to Claim 42, wherein said

frame has on its top surfaca a resistor for notifying
mounting thereof in & recording apparatus.

recording head uses thermal energy to eject the
ink.

. Anapparatus according to Claim 31, whereinsaid 5  46. Anapparatus according to Claim 42, wherein said
recess has a tapered surface. recording head ejects the ink using heat produc-

ing film boiling of the ink.

. An apparatus according to Claim 31, wherein said
receiving port, said supply port and said projec- 47. An ink cartridge, comprising:
tion in the order named in the diraction of its 10 a frame;
height. an ink container in said frame for contain-

ing ink;

. An apparatus according to Claim 31, wherein said a supply port in said frame for supplying
projection has such a height that said supply port ink from said ink container;
is inside of a line connecting an outside of said 15 a projection extending in the same direc-
projection and an edge of said frame. tion as said supply port.

. An apparatus according to Claim 31, wherein said . An ink jet recording apparatus for sjecting ink to
projection, receiving port and supply port are dis- record on a recording material, comprising:
posed in a region within a half width. 20 an ink cartridge including a frame; an ink

container in said frame for containing ink; a sup-

. An ink jet recording apparatus usable with an ink ply port in said frame for supplying ink from said
cartridge comprising a frame; a supply port in said ink container; and a projection extending in the
casing for supplying ink; a receiving port in said same direction as said supply port;
frame for receiving ink; a projection from said 25 a cartridge mounting portion for detach-
frame projecting in the same direction as a direc- ably supporting said ink cartridge;
tion in which said supply port is extended; an ink jet recording head for effecting

said apparatus comprising: racording on a recording material, said recording
a carfridge mounting postion for detach- head being supplied with ink from said ink
ably supporting said ink cartridge; _ 30 cartridge mounted on said mounting portion;
an ink jet recording head for effecting a movable cover provided in said mounting
recording on a recording material, said recording portion;
head being supplied with ink from said ink blocking means for preventing opening
cartridge mounted on said mounting portion; movement of said cover, wherein said blocking
amovable cover provided in said mounting 35 means is disposed a portion inside of said cover
portion; and is engageable with the projection of said ink
blocking means for preventing opening cartridge to release its blacking action; and
movement of said cover, wherein said blocking ink supply means connectable with said
means is disposed a portion inside of said cover supply port of said ink carfridge when said ink
and is engageable with the projection of said ink 40 carfridge is loaded in said apparatus fo permit
cartridge to release its blocking action; and supply of ink from said ink cariridge to said
ink supply means connectable with said recording head; and
supply port of said ink cartridge when said ink means for feeding the recording material.
cartridge is loaded in said apparatus to permit
supply of ink from said ink cartridge to said 45 An apparatus according to Claim 48, wherein said
recording head; and recording head uses thermal energy fo eject the
means for feeding the recording material. ink,

. An apparatus according to Claim 42, wherein said . An apparatus according to Claim 48, wherein said
frame contains an ink container for containingthe 50 recording head ejects the ink using heat produc-
ink, and the ink is supplied from the ink container ing film bailing of the ink.
through said supply port to an ink jet recording
device.

. An apparatus according to Claim 42, whereinsaid 55
frame contains an ink absorbing material which
absorbs the ink thereto through said receiving
port.
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Figures 7A and 7B are partial enlarged view of an ink cartridge and the

positional relation in an inproved nodification of Firgures—4—and 5
aryangenent . Figures 8A and 8B are a bl ock diagﬁgn

dobd
systemused with the structure of Fi gEuProeﬁ7 and a flow aeggﬁﬁfmme
iiHM! e

sequenti al operations thereof. 9 is a bot

ink cartridge inserting portion. Figures 10A, 1

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.
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DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS ——Refer+ing-to the
acconpanyi ng drawi ngs the preferred enbodi nents of the,pr, t _inventions

will be described. Figure 1 is a perspective V : o t
-7- recordi ng apparatus according to an enbodi nent of Rl [ t"
i nvention wherein a cover of the apBRO#AT&244A2s been rennhBill [k j et

recordi ng apparatus conprises a recording head 1 in the formof a chip and

30 Aq
/(///4///1///4

302
| 27
A —
320 332
322 \ -
(
33

FIG 2B

1
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a carriage 2 for mounting the recording head 1 thereon _and for scanningly-
movi ng the recording head along a recording material (a sheet of paper). 4
The carriage 2 is provided, as will be described in det aimsﬁi@ CeCa
Il o
t

supporting nmenber for detachably nounting.the recording he r
menber (chain Ilines) for protecti ngE%"ﬁQgé‘M ate which conK

of the recording head 1 and on which a head driver <circuit or the like is
pri nt ed. The recording head 1 has 64 ejection outlets at its end
surface, and the ejection outlets conmmunicates with the respective ink
passages. Behind the ink passages, a common |iquid chanber is provided to
supply the respective |iquid passages with the inl?-? Each of the ink
passages corresponding to eachg)i464 €ej e(‘ZtJ,on outfets, an el ectrothernal
transducer for 57 a

di]

\
342 340

N

27b 344

FIG 3

FIG 4
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génerati ng thermal energy contributable to ejecting droplets of the ink _
t hrough the ejection outlet and electrode wring for suppl yi ng eI ectric
power to the electrothermal transducers. gpeRjeplaced

transducer and the electrode wiring are fornmed on the bas

silicon or the like through filmforFl ¢f8g#A%sses. ﬂ ﬁlﬂ“ﬂ“ﬂﬂm
DEC 91 | am nating partition walls and top plate orthe

resin or glass nmaterial, on the base plate, the ej ection outlets the ink
passages and the common ink chanbers are constituted. Further behi nd on

t he
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recording head 1, driving circuit is forned in the form of a print to
drive the electrothernal transducers in accordance with Meﬂsmz
si.gnal s. The carriage 2 is provided with a connector base 12—
t hrough a connector 9 at a position behind the recording &wﬂtﬂmmua Réi’ﬁced
position. The connector base plate EPOF828%ided with a c

connection wth the recording head 1 and a connector for #ym
a flexible cable connected with a control circuit of a main asse

control system 400 (Figure 8A). The connector base plate 12 has

capacitors and resistors or the |like which function to conpensate voltage
drop through the flexible cable and to prevent 2|7troduct|on of noise. The
connector base plate 12 is supported on a sl |)d'(ng menber, as will be
descri bed hereinafter and sli ¢gestogettrer—wti—the

3464

JZP-_&_-— (A)
~~346B

CARTRIDGE

FIG. 7A

e
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openi ng and cl osing notion of the cover menber so that <the connector 9 is_
brought into contact with the contact of the recordi ng head 1

The carriage 2 is engaged with a guiding shaft 3 through T eplaced
portion 2a for sliding and rotational novenent. The guidi n

extends over a range |onger than tRPO478244A2f t he recordi n

in the direction perpendicular to the direction of the recor |ng naterla

feeding. The carriage 2 is connected with a part of a belt (not shown)
stretched

M 5 — TO VARIOUS PARTS

Pad 306A
. |RESISTANCE]—©

40Q | MAIN CONT
' SNSR DN
CPU 3068
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|

HOME 11
POSITION I~

———a DISPLAY
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o o0
RESISTANCE 53
stop  pS7 STOP
S
_ Y 5 1
INSTRUCT INSTRUCT
SURE _ SETTING CARTRIDGE
INSERTION ["sg INSERTION
<
L S5
6

FIG 8B
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in a direction parallel with the guiding shaft 3. Wien the belt is driven
by a carriage notor (not shown), the carriage 2 noves 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
al so effective to urge a sheet conf iEﬁlor‘fﬁsw e 8 which will be described
hereinafter, through a sliding nmenber 17 which is provided on the carriage
2 and slides on the sheet <confining plate. Thus, the recording head 1 is
spaced fromthe recording sheet 6 with a predeterm ned clearance

t herebetween 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 nanually fed out, is fed into the main assenbly of
t he

19

REPLACED
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recordi ng apparatus through a sheet inlet 7 constituted by an upper paper

guide 7a and a | ower paper guide 7b
extensi on constituting

the curved sheet confining plate 8.

The upper paper guide—fa-has-an
h

confining plate 8 urges the recording sheet 6 to a platenr et Has Beer Replaced
material is so selected that the frFRe4782344A%ulting bet ween [l HHHI
confining plate 8 and the recording sheet 6 under the urgin ’
-10- smal ler than the friction between the sheet feeding roller 5 and
the recording sheet 6. The | ower paper
32 03 404 404 4?3 32
N 3
S 401
\ 406
S ~X-—-406aqa
= 71_7,_,#””””””7727’- 406b
33 408
27

32

33

Fl

406d
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gﬁide 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 t oDeddhes HsiBedn Repleced

rotation of the sheet feeding roller Pd'aa one |ine. AYHiN (SEHI W he
recording sheet 6 slides on a plat e-E?i%I?e pl g?en 7 while th}@lﬂmymuu
between the recording head 1 and the recording sheet 6 bei i

at a predeterm ned | evel 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 |eaf spring 29a. The recording head 1

during its scanning novenent, ejects or discharges ink droplets to the
recordi ng zone of the recording sheet faced thereto,

4054

FIG. 12
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t hus effecting the recording operation for one line. By repeating the
recordi ng operation and the subsequent sheet feedi ng operation-by-ene—
| ;ne, character, the characters, r the I|ke are recor e
recordlng sheet 6 now having the recorgaﬂﬂﬁﬁﬁge or the i dm?gﬂg
onto the discharge tray (not shown) by discharging roller

and 40B di sposed above the sheet conveying passage. Five p

40A and 40B are provided for five pairs of discharging roIIers
4. Between the spurs, a spur cleaner are

a2

ﬂ | ,342(342q)
{ 7

FIG 14
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di sposed. In Figure 1, the nenber for supporting the spur cleaner and the
spur cleaner are omitted. The spur 40A presses the recordi (SHEET
the discharging roller 4, and the spur 40B confines the ¢
di‘rection of the recording sheet 6 in cooperation with thelpllaten 7. The
di'scharging roller 4 is rotated so as to have a peripheral |spegdyl BEG4S38
than that of the sheet feeding rollers so that the recordifg zone of the
recording sheet 6 is stretched upwardly, by which-the recoridi SHEEt o IS
prevented frombeing away fromthe platen 7, thus assuring {the proper

recordi ng operation i el | 0 l.acent a hone

position which is con&%&?%qwm %Hpﬁg?gﬁgﬁgpgt he recordi ng head

1, various structures fordéﬂqiﬁid%&éﬂfﬁgﬂdiﬁrh&SEEefy for the recording
cture’l udes

head 1 are provided.” The stru ncl

FIELD OF THE INVENTION AND RELATED ART

The present invention relates to an ink
cartridge and an ink jet apparatus usable w%th the ink
cartridge detachably mountable to the ink jet
apparatus.

Various recording sjstems are known to effect
recording on paper, OHP {overhead projecﬁor) sheet,
cloth or another recording material. JThe recoiding
systems include a wire dot type, a heat-sensitive type,
a heat transfer type, an ink jet type, for example.
among these systems, the ink jet type is recently
particularly noted.because of its low running cost and
quietness. In the ink jet recording system, an ink
container (ink supply source) ;s made detachably
mountable to the main assembly of the recording
apparatus by manipulation of the operator to facilitate
replenishment of the ink necessitated by consumption of
the ink by the recording opera£ion.

In this type, when the ink container is
mounted into the main assembly of the recordiné
apparatus, a hollow.needle projected from the main
assembly pierces iq a bagﬁbf the ink container to
establish communication between the main assembly and

the ink supply system. This necessitates provision of



3“ Vf\l [l }
a blade 26 for renoving droplets, dust or the like on the ejéﬁﬁﬂéﬁgiﬁab~$¥£f'

surface having the ejection outlets by a w ping action, an aasorb{n%
menber 25 for renmoving the droplets on the ejection side surfatelby EC 1398
absorption, and a cap for capping the ejection side surface t{ojsealing_the
ej ection side surface, effecting idlg i nk ejection and sucki hg the i nk.
They are supported integrally onm a Stpporting nenber 14 which j

t‘oward and away fromthe recording head 1 noving zone, so as to carry out
t he respective -12- :

the hollow needle of the main assembly in the ink

container setting position. Therefore, the needle is
contaminated with the ink. Therefore, a cover is
provided adjacent the ink container setting position to
prevent thelﬁpérators ﬁ;dd from difect access to the
needle during the maintenance operation or the like.
Means are.provided to permit the cover to open only
when the ink container is inserted. Actually, however,
..the cover is easily opened by the operator's hand
contacting the latching portion. If the means is so
constructed to provide difficulty in the opening, the
structure is complicated with the result of higher cost
and larger space.
The prior art will be described.
U.S. Patent No. 4,074,284 issued on February
14, 1978 discloses an ink supply system wherein a seal
of the main assembly is pushed down by a leading side
of the ink cartridge 12, and the ink cartri@ge is
mounted into the main assembly. By doing so, a needle
of the main asseﬁbly enters the ink ca%tridge 12, thus
establishing communication between the ink bladder of
the ink cartridge aﬁd the ink supply system of the main
assembly. Then, the print head is supplied with the
ink from the ink cartridge. This system involves the
liabilitf that the needle is éasily exposed when the
operator contacts tﬁe_seal in the_maintenance operation

or the like. Japanese Laid-Open Utility Model



operations at proper tines.  The ink sucking operation usi nq REPEACEIIENT SHEET’
Is carried out with a punp 24 which is communi cating with tf€¥1ﬁﬂ?£§§*“mww

t hrough a hol |l ow portion of the novabl e supporting nenber 14 ﬂn% ? bg&gmﬁ:w
When the recording head is capped by the cap 13, a hole farged itn ap’ !
arm 17 nmounted on a side surface of the cap supporting menbér lis_engaged
with a projection of the carri age 23%0 that the recording hgad 1 is ,
pr-evented from backward rotation, thus assuring the cappi ng te¥—~the-~cap- 13- °
for the ejection side surface. - The rotational driving force of

t he feed nDt£%F+%égEé§h] qd1%@7§qu%§6tFggﬁggggt{ggdﬁgg roller 5, the

di scharging r operates’t e Ion recovery nmechanism nore

particuIarIy52gtzy1§3§ynay§dybsggeaﬁapnk1§ettggcg}ggﬁg23¥@g§55J33 absor bi ng

menber. 25 and t punp 24._The rotational driving force of the feed
wherein a lack of the main assembly is moved by the

leading edge of the ink cartridge 2, or the locking
member of the méin assembly is retracted by the leading
edge of the ink cartridge 2 to release a movable member
13 or a bubble adjacent the ink cartridge inlet so as
to permit loading of the ink cartridge to the main
.assembly. By doing so, the hollow needle of the main
assembly enters the ink cartridge, so that the ink can
be supplied. This system also involves the liability_
that when the operator contacts the lack or the locking
member, the needle is easily exposed.

On the other hand, there is known ink
cartridge prior art. _

U.S. Patent No. 4,119,034 issued on October
10, 1978 discloses an ink supply reservoir which is
detachably mountable to the main assembly and which
comprises integral flexible ink container and residual
ink collection chamb;r.

U.S. Patent 4,695,824 issued on September 22,
1987 discloses an ink storage apparatus which is
detachably mountable to the main assembly and which
comprises integral flexible ink container and residual
ink absorbing mate;iai. The four edges of a face of
the ink cassette case in communication with tubes are

projected.



notor 21 nounted on the frame of the main assenbly is first transmtted to

a transm ssion and switching gear train 19. In the gear trai

selective switching is effected by novenent of an unshown

operable in association with the scanning novenent of the red
1, the novenent to the home position or the ejection recovery
and the stoppage thereat. The rotati oH& of the gears in the dedr train 19
is transmtted to the sheet discharging roller 4 and the shegt Y4-eettng

S¢

roller 5 via an internediate gear 20. It is also transmtted

- 13- SUMMARY OF THE INVENTION
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ofding head
pog i BEC 1398

to the

Accé;dingly, it is a principal object of the
present invention to provide an ink cartridge and an
ink jet recording apparatus usable with the ink
cartridge, wherein the ink cartridge is advantageous in
not requiring large space. |

It is another object of the present invention
to provide an ink cartridge and an ink jet recqrding
apparatus usable with the-ink cartridge having a
projection on a face having an.ink outlet portion.

It is another obngt of the presenf invention
to provide an ink cartridge and an-ink jgt recording
apparatus usable with the ink cartridge wherein a
projection is provided for permitting retraction of a
protection cover, when the ink cartridge is'mounted
into the main assembly of the recording apparatus.

It is a further object of the present
invention to provide an ink cartridge and an ink jet
recording apparatus usable with the ink cartridge
wherein the ink cartridge has a projection for
preventing the ink cartridge .stably stand while its ink
output portion being faced down. .

It is a further object of the present -
invention to provide an ink cartridge and an ink jet:
recording apparatus usable with an ink cartridge
wherein the ink cartridge has a projection for

preventing the ink outlet portion is prevented from



integral cap 13 or the like by way of a cam 16 and also transmtted.io thew—
punp 24 via punp gear 22 and a punp cam 23. The mlﬁE‘HA@gMﬂN’]eSHEET
to the-recording head 1 fromthe ink cartridge 27 nounted on e—fe

assenbly of the recording apparatus through a flexible tube 1 (Fh%%rﬁéﬁ
1, 2 and 4) which can follow the aneg?Qt of the carriage 2. Ty
particularly, the ink is supplied to The recording head 1 frpnjthe i.nk
cartridge 27 through a tube 100 connecting the holl ow needl ef 314 and the
recording head 1. The position of the carriage 2 is detectediby—count+ng
the nunber ofcsdteRstiad W aBlley whiehe i¢asthads 8Pt ot {H0tasseavdo Wi th the
reference position provided by interrelation between a honme position
sensor 11 of stend aon ithge tabded a hone

TTal Tl

It is a yet further object of the present
invention to provide an ink cartridge and an ink jet
recording apparatus usable with the ink cartridge of
low cost.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the prese&t
invention taken in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of an ink jet
recording apparatus according to an embodiﬁent 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 mountiﬁg 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
interconnection bétween the ink cartridge and the main

assembly of the recording apparatus.




position detecting flag 31 adjacent an end of the noving zone 0
carriage 2. These operations are controlled by the controll :
8A) of the nmmin assenbly. The description will be
to the nounting portion 30 to which the ink cartridge 27 is
al so the description will be made as to the ink cartridge.

Fi gures 2A and 2B show the nounting fortion 30 for the ink darltridge
Figure 2A, designated by a reference nuneral 302 is an ink chrtridge
inserting portion for receiving the ink cartridge 27. A cont

Figure 5 illustrates the positional relation
of the connection. ‘

Figures 6A, 6B, 6C, 6D and 6E illustrate
inconveniences arising when thg 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.

- Pigures 8A and 8B afe a block diagram of a
control system used with the structure of Figure 7u§nd
a flow chart showing the seguential operations thereof.

Figure 9 is a bottom view éf the ink cartridge
inserting pbition.

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

Figqure 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
preferred embodiments of the present inventions will be
described.

Figure 1 is a perspective view of an ink jet



-14- hol der 304- functions to hold | eaf spring contacts 306A
functioning as a neans for reading informati-on provided on t
cartridge 27. By engagenent Dbetween a |atching portion 308 andjthe EC 1098
inserting portion 302, it is conbined into the inserting porti¢n io@. 133
Fi gure 2A shows the state before the hplder 304 is conbined With_the
inserting portion 302. A connector 312 functions to connect tlhe contacts
306a and 306b.with the controller 400 of the mai n~assenbly. 1 A

hol | ow needl e 314 pierces in an ink containing bladder and has three hol es
316 for Fece'féd&dih@eab%ﬁraﬁhs' h&cEAdind 0td Nh EdkesafrkhOfod Rheneedl e

314, an ink supply tube 100 is connected, and the other end of the tube
100 is connegrbent GhvehtiBRNWhakein a cover of the apparatus has

REPEAGEIENT SHEET
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been removeé. 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 scanningly 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) f&r 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 ejection outlets
communicates with the respective ink passages. Behind
the ink pﬁssages, a common liquid chamber is provided
to supply the 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 cogfributable to 9jecting
droplets of the ink through the ejection outlet and
electrode wiring for supplying electric power to the
electrothermal transducers.

The electrothermal transducer and the-
electrode wiring a¥e formed on the base plate made of

silicon or the like through film forming processes. By




chanmber in the head chip 110 of the recording head 1. An ink

system A residual ink receiving pipe 318 enters t
cartridge 27 through an opening 350 (Figure 4) and feed the
to the ink absorbing material 344. Thg_residual ink is produ
refreshing process fromthe ink-supply systemor the common

anount detecting neans nmay be disposed at a proper part in W

or by the ink ejection recovery processing. A clicky320 functions

to fix the ink cartridge 27, and it is provided at each sidelef—the
inserting - poldminatity pArtiftdwn walksguna £8p phategegi tige Jiké i on 322 of

the click 320 flexes by its flexibility

made of resin or glass material, on the base plate, the_

ejection 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
accordahce ﬁith the recording signals. - |
The carriagelz;is provided with a connector

’ b;se 12 through a connector 9 at a position behind the
recording head 1 mounting position. The connecfor 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”controi system 400
(Figure 83A). The connector base plate 12 has
capacitors and resistors or the like which.fnnction to
compensate voltage drop through the flexible cable and
to prevent introduction of no}se. The connector base
plate 12 is supported on a sliding member, as will be
described hereinafter and slides together with the
opening and closing motion oﬁ the cover member 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 fofhsliding and
rotational ﬁovemenf. The guiding shaft 3 extends over

a range longer than the width of the recording sheet 6



-15- upon
is inserted,
a recess 322
I s _di sposed,
the click 320
in place.

be descri bed.

engagenent with the side surface of the cartri '
ERLACEMER,S

so'that the-insertion of the cartridge 27 is pel

JEET

of the cartri.dge 27 reaches the position where the click 320
the engaging portion 322 restores by its elastjcjtfy,g BECMEAB N
engages into the recess ;22. Thus, the cartrifdge 27 is fixedj

Referring to Figures 3 and 4, the ink caftrrdage27 W1

It conprises a flexible ink bl adder 340 for.

containing the supply of the ink and. is provided with a plug 342 nade of
rubber or the jj ke EiPebB¥oh! BEHSEnaRAR LS 1S U i@3dot1oRalozd thy the plug

342. \Wen 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 S} 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 therebetweén 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 apa a lower_pape; 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 resultiné between the sheet confining élate 8

and the recording sheet 6 under the urging force is




I‘hk cartridge 27 is nounted into the nounting portion 30 of _the.Jail
assenbly, the needle 314 of the main assenbly pierces into FE m(ﬁé SHEET
a sufficient degree, by which the ink conmunication is esta

annul ar ring 342b protects the rubber plug 342. The ink carfri &2 Zij g@%
conprises an ink absorbing materi al S 4 for absorbing the rd¢siid A %
The ink absorbing material 344 is disposed between the ink Jbliadder..340.
and the bottom surface 27b of the case 27a of the cartridge}27 so as to
cover substantially the entire bottomsurface 27b. As shown & i :

Dart L her cof st SO0 A Al e ekleh el BhEet! gasapigle of (he

openi ng 305. 11 I ntrodaced fromthe nmaln assenbly through the
resi dual 'nkr6lf5% 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 ﬁeing
maintained at a predetermiﬂ;d 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 spriné 2%a. .

The recording head 1, during its scanning
movement, 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 fee&ing operation by one line, character, the
characters, the images or the like are ¥ecorded. 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 coﬁveying passage. Five pairs or spurs

40A and 40B are provided for five pairs of discharging



-16- 318 is assuredly distributed over substantially the ent

bottom surface 27b. Figure 4 illustrates the connecti
the ink cartridge 27 and the main assenbly. Awiring pattern

ink cartridge 27 functions to connect the contacts 306A and 306B. g ByJEfqa0s
electric connection or non-connectionspetween the contact 306

the controller 400 of the main assenbly detects whether the

k

and 306B,

I
carttt+oage-

27 is mounted or not. The pattern may have a resistance depengling on the
color or density or the like of the ink stored in the i#ink cartridge 27

Then, the contdxidAy 400 BetwdkaOthenkpufBy & splie eledms et CS.

disposed. 1In Figure 1, the member for suéporting 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
convéying direction of the recording sheet 6 in
cooperation with the platen 7. The discharging 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
propef 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
recording 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 droplets on the ejection side surface by
.absorptiont 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 supporting ﬁember 14 which is
movable toward and away from-the recording head 1

moving zone, so as to carry out the respective



When the ink cartridge 27 is inserted into the main assenblpywet—the
recordi ng apparatus, it passes by an inserting position (1) REH&&BEUH@”]S%EET

communi cation is established by the insertion of the needl ¢ 3127 Through

the plug 342 to place the holes 316 in the ink bladder 340,{ an
position (2) wherein the contacts 306f2and 306B are connectd é;

B0 8

wiring pattern 346 with each other, and an inserting positipni—3y-—t
which the click 320 is in-engagenent with the recess 332 to|{fix the ink
cartridge 27. Various dinensions and positional relations are-determ ned
so that the opeseations pdsiprioper tdmesin ThesiokdsuckiMipnopetretigrer at or
inserts the cartridge 27 into the apparatus, the needle 314 first pierces

in the ink

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 memier 14 and a tube. When
the recording head is capped-Ly the cap 13, a hole
formed in a cap arm 17 mounted on a side surface of the
cap supporting member'is engaged with a projection of
the carriage 2 so that the recording head 1 is
prevented from backward rotation, 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 ejection 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 éhe feed
motor 21 mounted on the frame of thé main assembly is
first transmitted to a transm}ssion and switching gear
train 19. 3In the gear train 19, the selective
switching is effected by movement of an unshown
selecting gear operable in a§soqiation with tﬁe
scanning movement. of the recording head 1, ihe movement
to the home position or the ejectioA-recovery position
and the stoppage thereat. The rotations 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. It is also transmitted to the



-17- bl adder 340. Wen the'cartri dge 27 is further inserte%EPhA&EMENIeSHEET

mai n assenbly, the contacts 306A and 306B are brought into fellectric
contact through the resistance pattern 346. \Wen the cartrigdge @3 DEC 1998
further inserted, the click 320 is brought into engagenment Wwith the
recess 332, so that the cartridge 27 [g3fixedin place in the~mounting
portion 30 in the main assenbly. In this enbodinent, the ink cartridage 27

accommodat es the residual ink, and therefore, it is desirable that the
residual ink pipe 318 is brought into the ink cartridge 27 at the
i nserting posidtenrall)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 oﬁ the méin assembly
of the recording apparatus through a flexible tube 100
(Figures 1, 2 and 4) which can follow the ﬁbvement of
the carriage 2. More particularly, thé 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
position provided by interrelation between a home
position sensor 11 of the carriage 2 and a home
position detecting flag 31 adjacent an end.of the
moving zone of the.carriage 2., These operations are
controlled by the controller_4ob (Figure 83a) of the
main assembly.

The description will be described as to the
mounting portion 30 to which_ihe ink cartridge 27 is
mounted, and also the description will be méde as to
the ink cartridge.

Figures 2A and 2B show the mounting portion 30
for the ink cartridge. 1In Figure 2A, designated by a
reference numera1.302 is an ink cartridge inserting

portion for receiving the ink cartridge 27. A contact

<



Figure 5 shows the above-described positional relations. In Figqure 5, the

ink cartridge 27 finally abuts the part of the main assenbl ﬂRWM‘E\NTMSﬂEET

inserting position (4). Therefore, the range between the po

position (4), is the novable range in which the cartridge 24} i} nnv?ﬁgfﬂﬁg

the play of the engagenent between L?g click 320 and the recesks B3
the range through which the cartri-dge 27 is novable after the pngagenent

between the click 320 and the recess 332 and until its abut {hé back end
of the main assenbly. Figure 6 illustrates the incohveniences

when the abgyfadosid4 Malcriohd! t8Mho2ac188%F S8LIAL! 8GnthBts! §e6ROSI Lional
relati on shown 1 n Figure éﬂ{ even |P tﬁe cart??dge I's properly fixed, the
information g tie FAIRINING! beSaChehhs £8f!£badEngSinpbrhgELowy the
provided on the ink cartridge 27. ﬁy engagement
b;tween a latching portion 308 and the inserting
portion 302;.itwis comﬁgﬁed into tﬁe inserting portion
302. Figure 2A shows the state before the holder 304
is combined with the inserting portion 302.f A
connector 312 functions to connect the contacts 306a
-.ghd 3065 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 supply tube 100 is connected, and the other
end of the tube 100 is connected £;.£he common ink
chamber in the head chip 110 of the recording head 1.
An ink remaining amount detecting means may‘ﬁe disposed
at a proper par£ in the ink supply system.
A residual ink receiving pipe 318 enters the
ink cartridge 27 through an opening 350 (Figure 4) and
.feed the residual ink to the ink absorPing material
344, The residual ink is produced by the refreshing
process from the ink supply system or the common ink
chambe; or by the ink ejection recovery érocessing. -
A click 320 functions to fix the ink cartridge
27, and.it is provided at eaéh side of the inserting
portion 302. As sﬁown in Figure 2B, an engaging

portion 322 of the click 320 flexes by its flexibility



mai n assenbly does not correctly discrinmnate the insertion pﬂ%&!ﬁﬁﬁMﬂﬂT SHEET
cartridge. Wth the positional relation shown.in Figure 6B,jtfe—contat
Pl DET 1008
controller 400 will erroneously discli§inate the conpletion pfit é
a
ai.r may be introduced into the ink supply systemby the needje 314. This
al so applies to B

- 18- contact 306A and 306B, and therefore, the controller .400.0f-the

are established prior to the comunication of the ink estab

cartridge insertion and can start a ce i n operation. |If th]sLocculs mt-d
upon engagement with the side surface of the cartridge

27 when it is inserted, so that the insertion of the
cartridge 27 iézpermitted. When a récess 322 of the
cartridge 27 reaches the position where the click 320
is disposed, the eng;;ing portion 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 Fiéures 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 hermetically 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‘snfficient
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 disposed between the ink
bladder 340 and the bottom surface 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 obening 305. Thus, the ink introduced

from the main assembly through the residual ink pipe




the case of Figure 6C. In addition, if the operator stops t wmgwg SHEET

operati on because of the clicking sound produced, the ink c -5
not established. Wth the positional relations sho in Fi es
6D and 6E, the needle 314 is not correctly inserted even th ughﬂthe[?étf 1998
cartridge is properly fixed. O, the_fgfnnric connecti on bef{ween the
contacts will not be stabilized. If the positional relations
shown in Figure 5 are used, the ink comunication, the electric

connection between the contacts and the cartridge fixing occur in this
order when tRggcakt psdGfedBy d{PEfiitted UWRCisALtaNtaa11Y RGUI red for the

operator is to confirmthe cartritige fixing on the basis of the «click
sound. Even ightibketpostrehé abotdtih Suiifiacd 29b.

"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 contacts 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, tﬁ; controller 400 is also
informed of the characteristics.

When the ink cartridge 27 is inserted into the
main assembly of the recording apéaratus, it passes by
an inserting position (1) where the ink communication
is established by the insertion of the needle 314
through the pPlug 342 to place the holes 316 in the ink
bladder 340, an inserting position (2) wherein the.
contacts 306A and 306B are connected by the wiring
pattern 346 with each other, and an insertiqg position
(3) in which the click 320 is in enéagehent with the
recess 332 to fix the ink cartridge 27. Various-
dimensions and positional relations are detérmined so
that_the inserting positions come in this order. Wwhen
the operator inser£s the cartridge 27 into the

apparatus, the needle 314 first pierces in the ink



g
operation i mediately in response to the establishnent REPLACEMENT SHEEI
-19- of the electric connection, no air is introduced intp jthe in
supply 'system In addition, even if the cartridge 27 is renpvedjdu E&bﬁﬂﬁe
operation of the controller 400, the controller 400 is ablejtb detect the
event before the ink conmmunication is destroyed. Therefore,n
I pconveni ences arise if the operatiow1ﬂs st opped in respons¢ theretq
Figure 7A shows a structure of a further

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 residual 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 af 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
enéagement between the click 320 and the recess 332, or
the range through which the cértridge 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.

F;gure 6 illustrates the inconveniences when
the above positional relations are not satisfied. 1In
the positional relgtion shown in Figure 6A, even if the
cartridge is properly fixed, the information on' the

characteristics of the cartridge is not read by the




i nproved apparatus. In this enbodinent, the wiring patternis ﬁﬁzggiiﬁﬁr§—+-
two parts. The front pattern 346A with respect to the cartrid i g HEET
direction is allotted the function of establishing electric ornectlon

between the contact 306A and 306B, and the rear pattern 346B js) o |oDE€de08
of representing ink color and density or the |ike by changi ng tihe

resi st ance. Fi gure 7B shows atfange in which the ink
comuni cation is established, a range in which the electric cponnection is
est abl i shed between the contact 306A and 306B through the pattern 346A a
range in which th cont d only,thr h_ thg, pattern , and a
range in whic oq%g%%’ﬂﬁ% &6’ ?’@ts%r'oﬁggl flgﬁrggg?e' End ‘E°“£‘A°§€‘*S|‘Bt ion (1) is
alimt posi t«i@f 40" ﬁxa'iﬂkasggggﬁg;ﬁaékoﬂotacBPzﬁé&t (3) isalimt

position for Xing the cartri , and a position (4) is a
discriminate the insertion of the ink cartridge. With

the positional felation'shown_in Figure 6B, the
contacts are established prior to the communiéation 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 maymbe 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 inserting operation because of the clicking
sound produced, the ink commiunication 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 tﬁe cartridge is
inserted. Therefore, what is require. .or the operator
is to confirm the gartridgé fixing on the basis of the
click sound. Even if the controller 400 starts the |

operation immediately in response to the establishment



cartridge 27 abutnment position. A position (2A) is a trailin

position (wth respect to the cartridge inserting direction)gfﬁgﬁf&b‘t—mgﬁIT SHEE
electric - 20- connecti on bqgtween the
contact 306A and 306B through the pattern 346A. A position (28) |i 94 DEC 1993
trailing limt position in which the contact 306A and 306B ard gway from
the pattern 346A, and they are contacTE%‘only with the pattern 346B°s0O

that the resistance of the pattern 346B is readable. Here, t he position

(2B) is preferably the same as or in the nei ghborhood of the

of the electric connection, no air is introduced into

the ink supply sysfem. In addition, even if the
cartridge 27 is removed during the 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 72 shows a structure of a further
improved apparatus. In this-edbodiment, the wiring
pattern is divided into two parts. The front pattern
3462 with respect to the cartridge inéerting 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
communication is established, a range in which the
electric connection is establisﬁeﬁ 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 cartrldge is properly fixed.

A position (1) is a limit position for the ink
communication, a position (3) is a limit position for
fixing the cartridge 27, and a position (4) is a
cartridge 27 abutgent pogition. A position (2A) is a
trailing side limit position (with respect to the

cartridge inserting direction) for the electric



position (3), and particularly in the nei ghborhood of the posi ﬁERﬁAgEMENT SHEE'I
where the click 320 is not engaged wth the recess 332, and thefefore,
cartridge 27 is easily retracted. Because of the posit onaL DEC
relations shown in Figure 7B, the sane advantageous effects a t he caé@8
of Figure 5 are provided. Wth this en? diment, the further agv
provi ded when the following operation“ls carrled out .
shows the major part of the control system It conprises a controlTer 48—
It may be in the formof a mcroconputer conprising a CPU for = controlling

the process siowedelde Bktell end éeﬁtaeengwmm 366 B aily Of the

appar at us, toring the programor the [ike for the process and working
RAM  Desi gnatﬁ{é tﬁat%e&:@.f 84ERCE AUPBEEidd O(28) s a trailing limit

Fi gure 8A

position in which the contact 306A and 306B are away
from the pattern 3464, and they are contacted only with
the pattern 346B so that ‘the resistance of the pattern
346B is readable. Here, the position (2B) is
preferably the same as or in the neighborhocd of the
‘position (35} 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
system. 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
contacte 366A and 306B. When the resistance is zero,
it indicates that the pattern 346A short-circuits the

- contacts. If it is the infinity, it indicates that the



detector for detecting the resistance between the contacts 306
When the resistance is zero, it indicates that the pattern
short-circuits the contacts. If it is the infinity, it indid
-21- ink cartridge 27 is not nounted. \Wen the resistance
predeterm ned | evel, the fact indicate§ that the ink cartridpey?2
properly nounted in place in the mouRti i :

reference nuneral 420 is an information part having a di spl ay
message and/ or sound produci ng neans. Reference |

ink cartridge 27 is not mounted. When the resistance

has a predetermined level, the fact indicates that the
ink cartridge 2;—15 properly mounted in place in the
mounting portion 30. Designated by a reference numeral
420 is an'informatio;—part having a display for a
message and/or sound producing means. Reference I
designates stopping signa} 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
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 85, 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 operator is promoted to assuredly set the
cartridge 27. |

If the resistance has a predetermined level,

the cartridge 27 has already been assuredly fixed. The



desi gnat es stopping signal for various parts. Figures 8B shows
of the operational steps of this enbodinent. This operation
started when the nmain switch is actuated, when the ink cartri
exchanged or at pr-oper timng during the recording.

process is started, the resistance is_j,4ead at step S1. If it
ipfinity, it is discrimnated that thée cartridge 27 is not
Therefore, the operation proceeds to step S3 where the operatj ons of
various parts are nmaintained at rest. At step S5, the.operato
to insert theinferddtidde (2ax dbRokh8r €Rer UikeE) PPt Usartridyge, If the
resistance is zero, it is_discrimmnhated that the cartridge 27 is easily
retracted. Thindifcated dyh¢hepeestisbanpepckedsedd, sEd the setdring he

oper ati ons

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 carfridge 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 therefore, the cégfrollef'400 is unable to
read the information inherent to the cartiidge 27. 1In
this embodiment, the controller 400 is capable of
Irecognizing.such the situation, aﬁa stops the
operation, and thereafter, the proper insertion of the
cartridge 27 is promoted to the operator. 1In this
manner, the liability that the cartridge 27 is released
against intention can be notified to the operator
beforehand.

.. In this embodiment, the cartridge and the
inserting position may have another"strﬁcture if the
above described positional relations relating to the
ink communication, the cartridge information reading .
and the cartridge retention, are assured. For example,
the retention of éhe cartridge is not limited to éhat

by the click and the recess structure. The leading of



of various parts are stopped. Subsequently, at step S9, thejo

CEMENT SHEET

pronoted to

has a predeterm ned |level, the cartridge 27 has already been

fixed. The

or the like) of the cartridge, indicated by the resistance,iis read,

the setting
at step S11.

assuredly set the «cartridge 27. If the

s8ut

-22- i nformati pn

esi st ance
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i nk col or

operations correspondi ng23- t he i nformation arelcarried

and
Qut

If the click 320 and the recess 332 are not

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 thé.operator's finger or other
foreign matters from contacting the ink receiving
needle 314 in the maintenance operation or the like.
The cover 401 is prevented from opening except for the
cartridge 27 insertion time.

Referring to Figures 9 - 11, the structure
will be described. - Figure 9 is a bottom view of the
inserting portion and corresponds to:the view taken
along lines a in Figure 2., Figure 10 is a sectiocnal
view taken along a line vertical to the ink cartridge
inserting direction. Figure 10A shows the situation
when the ink cartridge 27 is not 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.

Tﬁe cover 401 is dispééed so as to block the
cartridge inserting path it is made of a metal plate
having a thickness of 0.8 mm, for example. It has an
area substantially.equal to the sectional area of the

ink éartridge. Therefore, when the cartridge inserting




engaged despite the operator inserts the cartridge 27 into
or when the engagenent is released for some reason or anoth S
retention of the cartridge is not sufficient, therefore, the dartrid
easily released. In such an oceasion, the-contact 306A and 3D6PB gr@aﬂ
el ectrically connected by the pattern_,346A, and therefore, thejcontrolle
400 is unable to read the information I nherent to the cartridge ~1Tn
t'hi s enmbodi nent, the controller 400 is capable of recognizind such the
situation, and stops the operation, and thereafter, the proper=thsertion
of the cartrpgder 23 iS PIRREE By @hleheoter 2091, . itndb8ksnoanner, the
liability that the cartridge 27 Is rel eased against intenti.on can be
notified to tproends adrsughhapacensod. permittingl insértienbofli tkat, the
cartridge and 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;ected 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_??. When the cartridge 27 is not in the
inserting pbrtion, 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 stopper 40§, there
is an inclined portion 406b below a bottom 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 466b is kept from the operator's finéér
or the like. The stopper 406 has a pin 406c at its



inserting position may have another structure if the . above d
positional relations relating to the ink comrunication, the

escribed
CRERIAGRMENT SHEET

information reading and the cartridge retention, are assured ot—exanpte;
the retention of the cartridge is not limted to that by thejc iﬁk 3@&:%@%
recess structure. The | eadi ng of B 2

the information i nherent to the ink cé??Fidge is not limtedjt@ the

el ectric one. It may be an optical one. |In the foregoing enbgdi nent, the
residual ink is introduced into the cartridge, but the cartritdge—ray

upper position, and the pin 406c is supported in a

bearing 407 of the mounting portion. aAn 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 cartridge 27 pushes the tapered

portion 406b, the stopper 406b rotates in the

retracting direction from the cartridge insertion path

33 about the pin 406c against the spriqg force by the

spring 4064, by which the pawl 406a is released from

the cover 401, thus permitting openiné of the cover

401. In other words, the cover 401 is permitted 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 directiog) 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 portion 406b. Therefore, when the cartridge is

in the process 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
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have only the function of ink supply. I'n this enbodi nent, a caver.40l

Is provided at the inlet portion of the inserting or nounting WUA@EMEM SHEE?

so as to prevent the operator's finger or other foreign matter|s F+em

: he i nk i Vi | 14 i h i '
cont acti ng the I n recel ving needl e 3 In the mal nt enance Opell:] Ié)q %Eg %3%8

the like. The cover 401 is prevented_from opening except for t

cartridge 27 insertion tine. ferring to Figures 9 - {11{ _the
structure wll be described. Figure 9 is a bottomview of the {inserting

portion and corresponds to the view taken along lines a in Fi guwe—2— -

Figure 10 i's &, S8t A08b awh§Wetalictnal Qﬂgéf‘ti&‘i‘e?a/ﬁ*itﬁ?'ur&ﬁi hend nk

cartridge inserting direction. Figure 10A shows the situation when the
ink cartridg i4p6ROLETRHB! 8toppaf §06ULE rdEa S VErdmetitd latitdon When

it is mounted. Figure 11 :
401. Then, the cover 401 is permitted to retract away
from thé‘iﬂsertion path, thus permitting further
insertion éf ﬁhe cartfidge 27. Thereafter,_the front
side 405 of the cartxidge 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 follows:

{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 presence'of the caétridge is
detected, with the cartridge prepared for receiving the
residual ink. In addition, the cartridge 27 is fixed
or retained in pl#ce in the mounting portion 30 by the

. engagement between the click 320 and the cartridge

R



rtridaa

is a sectional viewtaken along a line parallel with the ink
i nserting direction. . The cover 401 is disposed so a REBLAGE@ENTTSHEET
cartridge inserting path it is made of a netal plate having T Tkess o1
0.8 mm for exanple. It has an area substantially equal to the Sﬁc qﬂg@ 908
area of the 1ink cartridge. Therefore, .yhen the cartridge insert

-24- path 33 is blocked by the cover 46 it does not providg¢ énough-spaee
for permitting insertion of the ]

recess 332.

The inside plate 409 of the mounting portion
is provided with a whole 408 (Figure 9) for receiving -
the projection 405a of the cartridge. As described
hereinbefore, the stgbper 406 is normally urged 1n.the
direction of locking the cover 401 by the contact of
the spring 4064 to a part of the main assembly.

In this embodiméht, the clearance between the
cover 401 and the frame 408 is approxiqately 4 mm when -
the cover 401 is at its cloéing position, and the top §
of the tapered surface 406b of the stopper 406 is at a
position approximately 3 mm away from the cover 401
toward thg'in§ide. 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 possibie £o release
the stopper 406 by the operator's finger without
iﬁtention. 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




operator's finger or other foreign matters beyond the cover
Therefore, the needle 314 and/or the residual ink pipe 318
fromthem The cover 401 is rotatable about .a recess 403 in
of the mounting portion_ 30 with which a hook 404 of the covef.
When the cartridge 27 is inserted, tryiggpver 401 is urged up -
insertion of the cartridge 27 and rotates about the recess 433 until
contacted to the sealing to permt the insertion of the cartri
the cartridge 27 is not in the inserting portion, a paw 406a of a stopper
406 is proj egkeqet NEQrtPEadot P | HRladTHANRYS : aRGE 106 hite 2gover 401, so
that the cover 401 is prevented from opening by the paw 406a. Thus, the
cover 401 bl geks mihbhe3gazs s dge: i4wSard imnr (33t 16 Am:aled 4Rs6 mmeveEpts the.

20.8 mm:"8; 12.5 mm: 9; 17.5 mnm: 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 top of the cartridge 27 is provided for
preventing erroneous inggrtion. i

More particularly, when the operator
erroneously tried to insert the cartridge 27 up-side-
down into the mounting or i;sertiné portion 30, the top
"27¢ {(Figure 3) of the leading side of th; cartridge
case 27a abuts the limiting plate 32 of the main
assembly-(Figures 1, 10A and 103); so that the loading
of the cartridge 27 is prevented. When the cartridge
27 is corréctly inserted, the inclined surface 500 is
effective to escape from the limiting pl#te 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 exténded to the rear side 27c of the

cartridge case 27a. An end thereof constitutes a



I ntroduction of foreign matters beyond the cover 401. Furthe Rbpilrp;@EMEi%T SHEET
paw 406a of the stopper 406, there is an inclined portion 4906p—betow a
bottom end of the cover 401. When the cover 401 is &t tge(ﬁgﬁﬁgg
position, the top portion S of the tapered portion 406b is up t e} Si

of the cover 401. Therefore, the tapejgd portion 406b is kep flrom.t Re
operator's finger or the |like. The stopper 406 has a pin 406¢ at its

»25- upper position, and the pin 406c i's supported in a

tongue 35a covering a projection 274 on the rear side
23c. When thg cartridge 27 is to be taken out of the
main assemblf, 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 advantageous effects are proyided.

{1) The erroneous loaaing can be prevented
beforehand. Whén 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
erroneously'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. 1In this
embodiment, the direction of the projection is the same
as the ink cartridge inserting direction, and
therefore, the operator can easily judge the.inserting
direction from the configuration of the ink cartridge.
Therefore, the operator quickly understood the
inserting direction without difficulty.

(3) Contamination by the ink can be prevented.
This is because usﬁally, the operator does not try to

put the ink cartridge so that the projection contacts




beari ng 407 of the nounting portion. An upper end of a spri ﬁEﬁﬁﬁﬁﬁ%ENT SHEET

integral with the stopper 406 is engaged with a frame 410 o
assenbly so as to urge the stopper 406 to-the cartridge nmoumtiln porééon.
When a projection 405a of the cartridge 27 pushes the tapered %oﬁtm 1398
406b, the stopper 406b rotates in the_jggracting direction firgmthe
cartridge insertion path 33 about the™pin 406c agai nst the qpring force by
the spring 406d, by which the pawl 406a is rel-eased from tHe cover 401,

thus permitting opening of the cover 401. In other words, the cover 401 is

permtted t0_tm@ttaanefbenthaelsﬁélrhﬂae;hﬁ@ﬁ&&iQ&epagéhsag_thcncartridge
27 has a projection 405a on a front surface 405 (leading side wth respect

to the cartri dgg bensentamngndtée@ovitin)tid imkoaglel not coataspeddtog to the
tapered portion 406b of the stopper. 406 upon insertion

the table or the like. Because of the dimensions of

the ink cartridge described hereinbefore, if the

operator places the ink cart;idge 27 so that it stands

with the rubber plug 342 (or opening 342a) side facing

down, or even if the 6perator 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 ;ot
stands in that manner is dependent on the thickness of
the projection or the configuration thereof. The
present invéntion is intended to cover both cases.

(4) The mechanism for opéning and closing the
cover is simplified, and the size thereof is minimized.

In this embodiment, the cover opening and
closing mechanism is engageable with the projection of
the cartridge, and therefoée, it requires only small
additional space, and the structure is simplé.

The present invention -is particﬁlarly suitably
usable in an ink-jet recq;ding head_and recérding
apparatus wherein thermal energy by an electrothermal
transducer, laser beam or the like is used to cause a
change of state of the ink to_ejéct or discharge the
ink. This is becéuse the high density of the pictufé

elements and the high resolution of the recording are



of the cartridge. When the cartridge 27 is inserted into the

inserting path 33, the projection 405a is faced to the tapered gport
RPLACEMENT SHE
e

406b. Therefore, when the cartridge is in the process of being
the projection 405a enters the gap between the cover 401 and tH
beyond the cover 401 until it contactsg4he tapered portion 4064
stopper 406. Wen the cartridge 405 is further inserted, the pr
405 lowers the, tapered portion 406b so as to retract the tapere
-26-

Q
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possible.
The typical structure and the operational

principle are preferably the ones disclosed in U.S.

Patent Nos. 4,723,129 and 4,740,7%96. The principle and

recording system and a continuous type recording

system. Particularly, 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 disposed on a liquid (ink)

structure are.applicable to a so-called on-demand type

retainiﬁg sheet or liquid passage, the driviné 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 signa%s; By the production,

development and .contraction of the the bubble, the

liquid (ink) is ejected through an ejection outlet to

'produce at least one drople;,J The driving signal is
preferably in the form of a pulse, because éhe
development and contraction of the bubble can be
effected instantangously, and therefore, fhe liquid
(ink) is ejected with quick response. The driving’

signal in the form of the pulse is preferably such a

s

disclosed in U.S. Patents Nos. 4,463,359 and 4,345,262.



portion 406b away fromthe insertion path 33, until the paw pEEa—ot—i-ho~—mrmmm
st opper 406 is released fromthe cover 401. Then, the cover AREPLACEMENT SHEET
permtted to retract away fromthe insertion path, thus permi}t tffrmg-furttrer
insertion of the cartridge 27. Thereafter, the front side 405 dffiquEQ 1908
cartridge 27 abuts directly the cover_,4£406, by which the cover} 40T i's

rai sed by the cartridge 27. : e relations between the tprof-eCt Ol mm.d
405a of the cartridge 27 and the front side 405 of the cartrfidge and
bet ween the cover 401 and the stopper 406, are as foll ows: - dy—Ftre

proj ecti on *4GGa J3AWRs 8nt, NEnt 2PEREL SUL S e N Y ddte JoRpRr 406;
(2) The pawl 406a of the stopper Is released from™ the cover 401; and

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 i
wherein the heating portion is disposed at a bent
portion, as well as the -structure of the combination of
the ejection outlet, liguid passage and the

.électrothermal transducer as disclosed in the above-
mentioned patents. In addition, the present invéntion
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 éﬁe struéture
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 perform the recording
operation with certainty'and at high g?ficiency
irrespective of the type of the recording hegd.'

The present invention is effectively
applicable to a so-called full;line typehfecording head
having a length éorresponding to the maximum recording
width. Such a reéording head:may comprise a single
recording head and'plural recording head combined to

cover the maximum width.



(3) The front
Then, as desc
318 are intro
cartridge 27.
presence of t
receiving the
retained in p
click 320 and

side 405 of the cartridge 27 raises the cover 4[dg ﬂ
ri bed hereinbefore, the needle 314 and the resid PhAﬁEMﬁNI=SHEET
duced through the plug 342 and the. opening 350 of the

Then, the ink comunication with established, ahd}t@e] DEC 1998

he cartridge is detected,,wth the cartridge prepajed for
residual ink. In additiolf, the cartridge 27 is f{ixed or

| ace in the nounting portion 30 by the engageneni_between. lhe

the cartridge -27-

In addition, the present invention is
applicable to a serial typé recording head wherein the
recording head is fixed on the main assembly, to a
replaceable chip type recording head which is connected
electrically with tﬁ; 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 containei.

The provisions of the recovery means and/or -
the auxiliary means for the_preliminary.operation are
pfeferable, because they can further stabilize the
effects of the present invention. As for such means,
there are capping means for the recording head,
cleaning means therefor, pressing or sucking means,
preliminary heating means which may be the
electrothermal transducer, an additional heating
element or a combination thereof. Also, means for
effecting prelim;nary ejection (not for the recording
operation} can stabilize the recording operation.

As regardsmthe variation of thg 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 density. The present invention is effectively
applicable to an apﬁaratus having at least one of a
monochromatic modé mainly with black, a multi-color

mode with different color ink materials and/or a full-



recess 332.

provided with a whole 408 (Figure 9) for receiving the projed¢pi f .
the cartridge. As described hereinbefore, the stopper 406 is ﬁl.gégggng SHEET
urged in the

The i nsi de pl ate 409 of the nounting portion_is

direction of |ocking the cover 401 by the contadt

of t
spring 406d to a part of the main assepply. In this dniod ﬂeﬁfﬁ 1398
t he cl earance between the cover 401 & the frame 408 is apprioximately 4
mm when the cover 401 is at its closing position, and the tog-S of the
tapered surface 406b of the stopper 406 is at a position approx-nately.3

mm avey fromddieCoxae §Q1agt BHATHs kOG- 5F e AL

405a of the cartridge

Ihi%h WG Projection

apprexi natel y om t’he botto%nsurface,

and the |engtf} GheiaRbgka1 #PPESXHER fédording unit or a combination

'suchugn ink material as is liquefied by the application

of plurdl recording heads.

Furthermore, in the foregoing embodiment, the
ink has been liquid. It maf be, however, an ink
material which is solidified below the room temperature-
but liquefied 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 apparatus of thisgtype, the ink méy be such
that it is liquid within tﬁe tempééature 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 thermal energy is-positively prevented
by consuming it for the state change of thé ink from
the solid state to the liquid state. Another ink
material is solidified when it is left, to prevent the
evaporation of the ink. 1In 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 sfart to be
solidified at the time when it reaches the recording
material. The present invention is also applicable to
of the thermal enérgy. Such an ink material may—gé

retained as a liquid or solid material in through holes



2 mm Wth this sizes, it is not possible to release the stgpper-406 Dby

t he oper at or's fi nger W t hput . I ntenti on. Ther ef or e, thga covd %gmg@ptSHfET

opened - against the intention in the maintenance operation o
The projection of the cartridge and the |I|atching of the mai ) #sse S
not limtedly provided to the |ower sige, but it may be dis£o$e§ﬁgq&%ﬁ&%%
| ateral side or the like, as required by the structure of thiejmain
assenbly. They may be provided at the opposite-sides. ¥ Ref erring
to Figure 12, the dinensions of the .

or recesses formed in a porous sheet as disclosed in
Japanese 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, ;;
as a facsimile machine having informationlsending and
receiving functions.

As described in the foregoing, according to
the present invention, the small and simple structure
is enough tp prevent the erroneous mounting of the ink
cartridge and from the contamination with fhe ink.

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

scope of the following claims.



- 28- ink jet cartridge 27 are ﬁﬂl“ﬁ“'lmﬁlluﬂ"m 7%6
25.5 Mmm 4: 14 mm 5; 6 mm 6; 42 8 12 5 ek
mm 10; 13.4 mm 11; 7 mm 12; 6 m®13; ¥2 fm” 14 and 15; 6¢
17; 2.5 mm 18; 10 mm 19 and 20; 6 nm 21 2 mMmm 22; 4.5 nmm
An inclined surface 500 at each of the éeft and rlght top of {the c

27 is provided for preventing erroneoa I nsertion. bre -
particularly, when the operator erroneously tried to insert vhe cartrldge
27 up-side- down into the nounting or inserting portion 30, the top 27¢~

(Figure 3) ofygAve 1c2¢pRued §8.0f the cartridge case 27a abuts the
limting plate 3Zof tne marm

1. An ink cartridge, comprisiné:

a casing; ' ‘

an ink container in said casing;

an ink absorbing mat;rial in said casing;

an ink supply port in communication with said
ink container to suppiy the ink therefrom to an outside
of said case;

an ink receiving pért in commpnication with
said ink absorbing material; and

a projection from said casing adjacent said

supply port.

2. A cartridge according to Claim 1, wherein said

supply port is sealed by a rubber material.

3. A cartridge according to Claim 1, wherein said
receiving port is opened in communication with

ambience.

4., A cartridge acéording to Claim 1, wherein said

ink container is above said ink absorbing material.

S. A cartridge according to Claim 1, wherein said
casing has on its top surface a resistor for detection

of mounting of said cartridge in‘a recording apparatﬁs.

This Sheet Has Been Replaced
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A ey 111111111111 111 A
surface 500 is effective to escdpetfrbmthé |i'm:ting plate 32

the cartridge 27 is permtted to be further inserted. The con
the top end of the cartridge case 27a3ffs not limted to the
tapered surface but may be changed in accordance with the sha
Iimiting plate.. As shown in Figure 12, a pulling sea

REPLACENENT SHEET

50 t hat

i pubat iBEC 4903
hct i ned or

be of ~the

35 is

1124

bonded on the top of the ink cartridge 27. The seal 35 s bent and 1S
extended to the rear $# ¢arrridge ageordingrtagelaimel p7eheredn fA1d her eof

constitutes a

casing has a tapered portion along top lateral edges.

7. A cartridge according to Claim 1, wherein said
receiving port, said supply port and said projection
are disposed in the order named from a top of said

casing.

8. A cartridge according to Claim 1, wherein said
projection has such height that said inlet port is
inside of a line connecting an outside of the

projection and an edge of said casing.

9. A cartridge according to Claim 1, wherein said
projection, supply port and receiving port are disposed

all in a region within a half of its width.

10. A cartridge according. to Claim 1,_wherein said
projection is disposed adjacéﬁt at a lower corner on a
surface having said sﬁpply port.

11. An ink jet recordiﬂ; apparatus usaﬁle with
an ink cartridge including a casing; an ink container
in said casing; an ink absorbing material in said
casing; an ink supély port in communication with said
ink container to supply the ink therefrom to an outéide

of said case; an ink receiving port in communication

This Sheet Has Been Replaced
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- 29- t ongue~35a Tcoverimg—a Pproj ecti on E‘Iﬂmmmnﬂ w|wl de 27c. Wen
the cartridge Z%ML tﬁk n out of th the tongue 35a
is peeled off th 4 the cartrldg& i's puIIed out by %ﬁp;ﬁd
seal 3b5a. rldge |n this enbodiment is prov

t he projection 4 havi ngg.t he plug 342 and/or the nj

350. Therefore, the follow ng advant. ageous effects are provided 0 1 Pfﬁ 1398
The erroneous | oadi ng can. be prevented beforehand. Wen the cartriidge is

| oaded, the projection at the predetern1ngd position opens a- protection
cover. The ceMel SHIRDINN labs¥idinghaatekial; and a projection from-——--.

said casing adjacent said supply port;

said apparatus comprising:

a cartridge mounting portion for detachably .
supporting said ink cartridge' .

an ink jet recording head for effecting
recording on a recording.-material, said recqrding head
being supplied with ink from said ink cartridge mounted
Qn said mounting. portion; -

a movable cover provided in said mounting
portion;

blocking means for pre&enting_opening movement
of said cover, wherein said blocking means is disposed
a portion inside of said cover and ig engageable with
the projectiqn of said ink cartridge to release its
blocking action; and -

ink supply means connectable with said supply
port of said ink cartridge when said ink cartridge is
loaded in said apparatus to permit supply of ink from

said ink cartridge to said recording head; and

means for feeding the recording material..
12. An apparatus according to Claim 11, wherein -
said loading portion has an engaging member engageable

with a recess of said ink cafﬁ;idge by resiliency.

13. An apparatus according to Claim 11, wherein

HEEFHASBEEN !
THIS S | ACED |




cartridge is insertfe |hére| ore—even | on. Wﬁﬁgm SHEET
e L oeerres ereroreeuen 11 QIR

to load a dlfferqmgsg% c rtrldge opén, thus

preventing errone % he cartrldbe L " The & 1 EC 1958 i
bper ation i s easi fﬂ'mm uFm |
Is the sane as t

odi ment, the dlrectlon of th rOJECtIOH
e inser4gng direction, and therefore, the
operator can easily judge the inserting direction fronlthe C
of. the ink cartridge. Therefore, the operator quickly understood the
inserting direction without difficulty. (3) Contam nation by the ink
can be prevenizgdd réBbgdifighreadseses Uthddmal Rehenpy Aoolejéees thet try to
put the ink cartridge so that the projection contacts
ink.

14. An apparatus according to Claim 11, wherein
said recording head ejects the ink using heat producing
film boiling of the ink.

15. 2An ink cartridgé, comprisings:
a frame; . -
an ink inlet port in said casing to supply
ink; : ) -
an inlet port for receiving ink;
recesses formed at both top lateral edges;
a projection disposed adjacent a lower corner

of a side having said supply port, said projection

extending in a direction in which said recesses extend.

16. An apparatus according to Claim 15, wherein
said frame contains an ink container for containing the
ink, and the ink is supplied from the ink container
through said supply port t6 an ink jet fecording

device.

17. An apparatus according to CIaim 15, wherein
said frame contalns an ink absorbing material which

absorbs the ink thereto through said receiving port.

THIS SHEET HAS BEETj _
REPLACED




- 30- the tabhlLe or the |ike—The plug o J muﬂ"ﬂﬂmwm)wﬂch RE&LABEMENT SHEET

contani nated with the |nk are not,  contact t e TTKE
Because of the diThssbseriizeber ¥ ink cartridde Hestribed hedei ntﬂe?oggg 1hdg
the operator placgh i & uH tridge 27 so that it stands |wifth the
rubber plug 342 (of{REMNekE ) sidggpf-acing down, or evenii f—the ;
operator tries to do so, the plug 342 or the opening 305 dogs not contact
tthe surface 600 of the table or the like: Thus, the table or Ehe TTRE 13
prevented from bei ng contam nated with the ink. . Whet her the ink
cartridge stands18t cam appar&nuzukccardﬂuy toaMladim d5¢dephadednr on the

t hi ckness of

said supply port is sealed by a sealing material.

19. 2An apparatus according to Claim 15, wherein
said inlet port is an opening in communication with

ambience.

20. An apparatus according to Claim 15, wherein
said frame contains an ink container, an ink absorber,
wherein said ink container is disposed above said ink

absorber.

21. An apparatus according to Claim 15, wherein
said frame has on its top surface a resistor for

notifying mounting thereof in a recording apparatus.

22. An apparatus according to Claim 15, wherein

said recess has a tapered surface.

23. An apparatus according to Claim 15, wherein
said receiving port, said supply port and said
projection in the order named in the direction of its

height. N

24, An apparatus according to Claim 15, wherein
said projection haé such a height that said suppi;"port

is inside of a line connecting an outside of said -

THIS SHEET HAS BEEN
REPLACED




t he projecti on—or—the—confTgurati on thereof lﬁ"ﬂﬂﬂﬂ ventlon s’

o} and S

and the size ¢ her eaf ss *nrn

In this enbodi ne

i ntended to COV?&sQ@éﬂmﬁ% %&Emmd (4) The

oo e e

with the projecti
| addi tional space, and the structure I's sinple.
invention-is particularly suitably wusable in an ink jet recor i
recording apparatus wherein thermal energy by an el ectrothernh
t ransducer,

openi ng and cl osing nechanismi
rtridgegqand therefore, it requif

l

PESRICINRA e digke ofssusadstameause a change bi-state—of———

the ink to eject or discharge the ink. This is because the high density of

the picture

el enents and the high resolution of the recording are
25. An apparatus according to Claim 15, wherein
said projection, receiving port and supply port are

disposed in a region within a half width.

26. An ink jet recording apparatus usable with an
ink cartridge comprising a frame; an ink inlet port in
said casing to supply ink; an inlet po;t for receiving
ink; recesses formed at both top lateral edges; a |
projection disposed adjacent a lower corner of a side
having said supply port, said projection extending in a
directién in which said recesses extend;

said apparatus comprising:

a cartridge mounting portion for detachably
supporting said ink cartridge; |

an ink jet recording head for effecting
recording on a recording material, said recording head
being supplied with ink from said ink cartridge mounted

on said mounting portion; -

a movable cover provided in said mounting
portion; -

bibcking means for preventing opening movement
of said cover, wherein said blbcking means is disposed
a portion inside of said cover and is engageable with
the projection of éaid ink cartridge to release its

blocking action; and

THIS SHEET HAS BEEN
REPLACED




possi bl e. ' The t plcal structure a principle
preferably the one Hegeen Re Pat I Hﬂ!ﬁ Iﬂgﬂ@
The principle and t: T ¢ uappllcabl «cakl

recordi ng system an : type recordlng system ParitifCu
however, it is suitable for the. on-dgmnd type because the

such that at least one driving signal 1s applied to an elec}rpt
t'ransducer disposed on a liquid (ink) retaining sheet or lig

t he driving signal

ink supply means connectable with said su
port of said ink cértridge when said ink cartridge is
loaded in said apparatﬁ; to permit supply of ink from
said ink cartridge to said reéording head; and

means for feeding the recording material.

27. An apparatus.according to Claim 26, wherein
said frame contains an ink container for containing the
ink, and the ink is supplied from the ink container
through said supply port to an ink jet recording

device.

28. - An apparatus according to Claim 26, wherein
said frame contains an ink absorbing material which

absorbs the ink thereto through said receiving port.

29. An apparatus according to Claim 26, wherein
" said recording head uses thermal energy to eject the

ink.

30. An apparatus according to Claim 26, wherein
said recording head ejects the ink using heat producing

film boiling of the ink.

31." An ink cartridge, ‘comprising:
a frame;

a supply port in said casing for supplying

THIS SHEET BAS BEEN
REPLACED




bei ng enough to provide such a quick tenper “1
from nucl eati on bqhissngtmﬁumhnepbyed which th mg ’maﬂi% gWVSHEET

t he electrotherna eatin
portion of the rec
liquid (ink) corres

produce fi %
ereby a bubble can be for rred o HeDEC 1938
e
ptoduction, devel opnent and contractlon of the the bubble, thp =TTquid

ch of,qthe driving signals. By
(ink) is ejected through an ejection outlet to produce at |eabt one
droplet. The driving signal is preferably in the formof a pulse, because
the devel opgept and contraction of the bubble can be effected
i nst-ant aneousl'y; and therefore, the liquid (ink) is ejected with quick
response. The drivinga fégebrind gdiet fier Badid tframeulfor recerefiagably such
as disclosed in U S. Patents Nos. 4,463,359 and 4, 345, 262.

ink;

a projection from said frame projecting in the
same direction as a direction in which said supply port

is extended.

32. An apparatus according to Claim 31, wherein
said frame contains an ink container fqr containing the
ink, and the ink is_supplied from the ink container
through ;aid supply port to an ink jet recordiﬁg

device.

33. An apparatus according to Claim 31, wherein
said frame contains an ink absorbing material which

.absorbs the ink thereto through said receiving port.

34. 2an apparatus according to Claim 31, wherein

said supply port.is sealed by a sealing material,

35. 2n apparatus accord;ﬂg to Claim 31, wherein
said inlet port is an opening in communication with

ambience.

36.- An apparatus according to Claim 31, wherein
said frame contains an ink container, an ink absorber,

wherein said ink container is disposed above said ink

THIS SHEET HAS REEN
REPLACED




- 32- In addlfm
surface is prefe
The structure of
4,558, 333 and 4,
portlon as mell as the structure of gghe conbination of the gj8Bcti

outlet, liquid passage and the electrothermal transducer a$ ¢isclosed in

t'he above-

i A s

|n the heating portion is dIS)OSEd at be%t

menti oned patents. In addition, the present invgntTon

" absorber.

37. An apparatus according to Claim 31, wherein
said frame has on its top surface a resistor for

notifying moﬁhting theréaf in a recbrding apparatus.

38. Aﬁ apparatus according to Claim 31, wherein

said recess has a tapered surface.

39. An apparatus according to Claim 31, wherein
said receiving port, said supply port and said
projection in the order named in the direction of its

height.

40. An apparatus according to Claim 31, wherein
said projection has such a height that said supply port
is inside of a line connecting an outside of said

projection and an edge of said_frame.

41. An apparatus according to Claim 31, wherein
said projection, receiving port and supply port are

disposed in a region within a half width.

42. 2An ink jet recording apparatus usable with an
ink cart#idge?comprising a frahg; a 'supply port in said
casing for supplying ink; a receiving port in said

frame for receiving ink; a projection from said frame

THIS SHEET HAS BEEN
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he structure

g |d Open Pat ent
Appl i cation No. 123§§Qélﬂ§ﬁe&{\ﬁ L0 a “’E ed ai
; [ éd ucers, La WNT SHEET

outlet for plural trans tso tthe st
di scl osed i n Japangs ,v at ent Appllcatlon No. 13849111984 wherein
an opening for abs wavg . of the thermal energ

sgf priEd 1998
corresponding to the ejecting portion. This is because the

r ¢sent
invention is effective to performthe recording operation withcertai ity
and at high efficiency irrespective of the type of the recordi ng head.

The present ppugsttingi incthedane!direnttioncalsl @ diractdonakihed ful | -1-i ne
type recording head having a | ength corresponding to the maxi mum recordi ng
wi dt h. Such whiebosaidgsupelky rmortcdeprextendedi;ngl e recordi ng head and

pl ural- recordi ng head conbined to
said apparatus comprising.

a cartrldge mounting portion for detachably
supporting -said ink dgftridge; -

an ink jet recording head for effecting
recording on a recording material, said recording head
being supplied with ink from said ink cartridge mounted
on said mounting portion; ) -

a movable cover.provided in said mounting
portion; i -

blocking means for preventing opening movement
of said cover, wherein said blocking means is disposed
a portion inside of said cover and is engageablé with
the projection of said ink cartridge to release its
blocking action; and '

ink supply means connectable with said supply
port of said ink cartridge whgn-said ink cartridge is
loaded in said apﬁaratus to permit supply of ink from
said ink cartridge to said recording head; and

means for feeding the recording material.

43. An apparatus according to Claim 42, wherein
said frame contains aﬁ ink container for containing the
ink, -and the ink -is supplied from-the ink ‘container
through said ﬁupply port to an ink jet recording

device.

THI% SHEET HAS BEEN
REPLACED
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recording head is mai n assenbl*y, ctora ® repl aceabl g chip h pe
recordi ng head Whl ed electrically with the mai prﬁmaﬂ L] ..
can be supplied w en it_gg nounted in the main ssenbly, or i
to a cartridge type recordlng head having an integral ink contarner. '

The provisions of the recovery neans and/ or

44. 2n apparatus according to Claim 42;  wherein
said frame contains an ink absorbing material which

absorbs the ink thereto through said receiving port.

45. An apparatus according to Claim 42, wherein
said recording head uses thermal energy to eject the

ink.

46. An apparatus according to Claim 42, wherein
said recording head -ejects the ink using heat producing

£ilm boiling of the ink.

47. An ink cartridge, comprising:
a frame;
'aq ink container in said-frame for containing
ink; |
a supply port in said frame for supplying ink
from said ink container;
a projection extending in the same direction

as said supply port.

48. An ink jet recording apparatus for éjecting
ink to record on a recording material, comprising:
an ink cartridge including a frame; an ink
container in said frame for containing ink; a supply
port in said frame‘for supﬁlying ink from said ink

container; and a projection extending in the same

THIS SHEET HAS BEEN
REPLACED




the auxiliary means for the prelimnary oeperat+on—are—prefera

o M

REPAACEMENT SHEE

1Y

!

means therefor, pf] ki ng means, “prélihintry héatin C
may be the el ect sducerL4?Q addi ti onal heating ngﬂa @?taﬁﬁﬁ
conbi nation thereof. Also, neans for effecting prelimnary e]dcti-Qn.(nat
f'or the recording operation) can stabilize the recording oper tlon
As regards the variation of the recording head nountable, it e
singl e corr espiFuition @s2 saiiadks pEﬁ'ﬁéttﬂk or may be plural- corresponding
to the plurality of ink materia aving different recording color or
density. The present iancagticitdgesmeahtingvpoytiompfoxabétadimlslty appar at us
having at | east one of a -

supporting said ink cartridge;

an ink jet recording head for effecting
recording on a recording material, said recording head
being- supplied with ink from said ink cartridge mounted
on said mounting portion;

a movable covér provided in said mounting
portion; .

blocking means for preventing opening movemgﬂ%
of séid cover, wherein said blocking means is disposed
a portion inside of said cover and is engageable with
the prdﬁection of said ink cartridge to release its
blocking action; and

ink supply means connectable with said supply
port of said ink cartridge when said ink cgrtridge is
loaded in said apparatus to permit supply of ink from
said ink cartridge to said recording head; and

means for feeding the recording material.

49, BAn apparatus according to Claim 48, wherein
said recoraing head uses thermal energy to eject the

ink. --

50. . An apparatus according to Claim 48, wherein
said recording heaé ejects the ink using heat producing

film boiling of the ink.

B THIS SHEET HAS BEEN
B REPLACED




monochromatic node mainly wi th bl ack, a multi-color nodewth diffprpnt
col or node using the m xture of the col ors, which may be T

formed recording unit or a conbination of plural recordlng

be, however, an ink material which is SO|IdIerd bel ow t he room
tenperature but liquefied at the roomtenperature. Since the ink is

color ink materials and/or a fulfl-

,,, laced
Furthernore, in the foregoing enbodi nent, the ink has been ]
controlled Mdthin the tenperature no%slomer t han 30

ABSTRACT OF THE DISCLOSURE

INK CARTRIDGE AND INK JET APPARATUS
USABLE WITH INK CARTRIDGE

An ink carfridge includes a casing (27); an ink
container (340) in the casing; an ink absorbing
material (344) in the casing; an ink supply pdrt in
communication with the ink container té supply the ink
therefrom to an outside of the case; an ink receiving
port in communication with the ink absorbing material;
and a projection from the casing adjacent the supply

port.

FIGURE 3  [REPLAGENENT SE

e e
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[err]C and not hi.gher than 70 [err]C to stabilize the viscosigy=otaTiE
to provide the stabilized ejection in usual- recording appar.ﬁ&?ts
type, the ink may be such that it is liquid within the tenp

when the recording signal is the present invention is applida |q%1t°Eﬁtﬂ53
types of ink. In one of them the tenperature rise due to th her'mal
energy is positively prevented by consrning it for the statejc S )

i'nk from the solid state-to the liquid state. Another ink nfgterial is
solidified when it is left, to prevent the evaporation of thé=nK. Tn
either of the cases, the application of the recording signal producing
thermal energy, the ink is liquefied, and the lI'iquefied ink may be

ej ected. Another ink material maypstart to be solidified at the tine when
it reaches the recording natergm( 'ﬁbe present invention is al so

applicable to ~

346 Ry 27c.

32 30



such an ink material as is liquefied by the application of th RﬁﬁEAGEMENT SHEEY
energy. Such an ink material may be retained as a liquid or sdli eri al

in through hol es - 35- or rgc Sﬁfﬁ DEC 1998 !
. —

formed in a porous sheet as disclosed in Japanese Laid-Qpen P
Application No. 56847/1979 and Japanese Lai d-Qpen Patent Appl
71260/ 1985. The sheet is faced to the electrothermal transducefs. The nnst
effective one for the ink materials de2cribed above is the fil 11179
system The ink jet recording apparatus may be used as

FIG. 2A

30 tq
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an output termnal of an information processing apparatus suy
or the Iike, as a copying- apparatus conbined with an inmage r
like, or as a facsimle machine having information sending a
functions. As described in the foregoing, according

present invention, the small and sinple structure is enough

erroneous nounting of the ink <cartridgg and fromthe contam
t he ink. Whil e the invention h§s been described with

AERACENENE SHEET

NdTECET VI NQ

8 pbgﬁennﬁc : "rfg

hatl.on with

reference to

the structures disclosed herein, it is not confined to the details set
forth and this application is intended to cover such nodifications or
changes as may cone wthin the purposes of thg-}rrprovements or the scope

of the follow ng clains.
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36 VWHAT | S CLAIMED | S: 1. An ink cartridge for insertion_pnto an
ink jet apparatus where the ink jet apparatus includes a cartrijgy g
portion; an ink jet recording head for effecting recording on e‘ﬁ et EBEMENLT SHEE”

materi al ,
mounted on the cartridge nounting portion;
cartridge nounting portion and di sposed so'as to bl ock an insee
the ink cartridge into the ink et apparatus; blocking means f

t he recordi ng head being supplied with ink fromthe ign
a novabl e cover proﬂi

éart |d§gga

tifjon path of.
Qr
LN

preventing openi ng novenent of the cover4 the bl ocki ng nmeans bg
at a portion inside of the cover; ink supply neans connectabl e

with the ink

cartridge is loaded in said apparatus to permt supply of
cartridge to
mat eri al
conpri si ng:

an ink absbrgp%T%T e&pgﬁ\féa?;sai

and neans

i nk fromthe ink
for feeding the recording

ReCEMFN T

to
an

T Or recordi ng,

the 1 nk cartrldge
i nk cont ai ner |h sai d casing:

casing,

i CARTRIDGE
<

CARTRIDGE SUPPORT

~
A —— - ——
b d

[T

—

~

N - - o ol
o

o~

S R -

FIG. 5

INK COMMUNICATION
CONTACT CONNECTION
CARTRIDGE SUPPORT
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(4)

INK COMMUNICATION
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(C)

~ INK COMMUNICATION
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(D)
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(4)
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an ink supply port in comunication with said ink container to supply the

ink therefromto an outside of said case; an i nk red =S
comunication with said ink absorbing naterial; and gmBEWNInSHEET
extended outwardly from said casing adjacent said supply port.

) A
cartridge according to Caim1l, wherein said supply port is deal ®'1bﬂég {368
rubber material. 3. A cartridge according to Caim1, _V\/H;‘erei n said

.....

receiving port is opened in commrunicati g wth anbience. ;
cartridge according to Claim1, wherein said ink container i
I nk absorbing material.

CARTRIDGE

FIG 7A

INK .

COMMUNICATION i

. |

PATTERN 346A | _ __________ |

CONNECTION : L 1l %
l |

PATTERN 346B 1 ! :

CONNECTION ! } :

] N ]

CARTRIDGE ! | |

SUPPORT L { ;

| | N

| (3)] ! |
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5. A cartridge according to Claim1, wherein said casing has Qon._l
surface a resistor for detection of nmounting of said cartridgd
recordi ng appar at us. 6. A cartridge according to Claim
said casing-has a tapered portion along top |lateral edges. )
cartridge according to Claim1l wherein said receiving port, sd&
port and said projection are disposed in the order nanmed fromj

sai d casing. 8. A cartridge according to aim1, whel séia

proj ection has such height that said inkgreceiving port is instce
connecting an outside of the projection and an edge of $aid casing.
9. A cartridge.according to aim1, wherein said projection, supply port

and receiving port are disposed all in a region within a half of its w dth.
10. A cartridge according Claim1, wherein said projection is disposed
adj acent” at a | ower corner on a surface having said supply port. 11.

An ink jet recording apparatus usable with an ink cartridge including a
casing; an ink container in said 1- :
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casing; an ink absorbing material in said casing; an ink supply port in
comuni cation with said ink container to supply the ink therefraunto_an
outside of said casing; an ink receiving port in conmunication
i nk absorbing material; a recesses formed at both and top | ater ;
and a proj-ection fromsaid casing adjacent said supply port; |
appar atus conpri sing; - a cartridge nounting portion for d,tﬂchmg 1938
supporting said-ink cartridge; ” - { - 38 -
an ink jet recording head for effecting recording on a recording nater:ial,
said recording head being supplied with ink fromsaid ink cartrikg
on sai d nounting portion; a novabl e cover provided in said
nount i ng portion; bl 6cki ng neans for preventing openi ng novenent
of said cover, wherein said bl ocking nmeans is disposed a portion inside of
said cover and is engageable with the projection of said ink cartridge to
rel ease its bl ocking action; and I nk supply neans connect abl e
with said supply port _




of said ink cartridge when said ink cartridge is |oaded |oadi §§
said apparatus to permt supply of ink fromsaid ink cartridgd
recordi ng head; and _ means for feeding the recording i

resiliency. 13. An apparatus according to Caim1l, wh

recordi ng head uses thernal energy to @ ect the ink. 141 An
apparatus according to Caim1l, wherein said recording head ejects the ink
usi ng heat producing filmboiling of the ink. 15. An ink cartridge

for insertion into an ink jet apparatus wherein the ink jet apparatus
includes a cartridge nounting portion; an ink jet recording head for
effecting recording on,4ﬁﬁ§cording material, t4@3recording head being
supplied with ink f gmt : |r¢<oq,artr|dge4@4nte ongzhe cartridge nounting
portion; a nnveable 0Q y b L dgennunt i ngapor ti on and

di sposed so as to blR H=E§L‘ Artridge into the ink
j et apparatus; block w40 lof the cover,

‘-"'.ns for preventing openT DR
t he bl ocki ng neans bi§ing di sposed at a portion

33 e 408

FIG. I0A

FIG 10B
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- 39- i nside of the cover; ink supply means connectable with the_j nKaeses=
cartridge is loaded in said apparatus to permt supply of i AT

cartridge to the recordi ng head; and nmeans for feeding the
material to a recording position for recording, the ink cart

conpri si ng: a casing; supply port in said

supply i nk; B an inlet port forgreceiving ink; ‘

formed at both top |ateral edges; 9 a projection dispgosed -adj a
a lower corner of a side having said supply port, said projecfi

in a direction in which said recesses extend. 16. An in

according to Cl aim 15, wherein said franme contains an ink container for
containing the ink, and the ink is-supplied fromthe ink container through
sai d supply port to an ink jet recording device. 17. An ink
cartridge according to Caim-15, wherein

405a

FIG. 12



said frame contains an ink absorbing nmaterial which absorbs

t hrough said inlet port. 18. An ink cartridge accordi nggg i 3
wherein said supply port is sealed by a seali.ng naterial. .
cartridge according to Caim15, wherein said inlet port is an p
communi cation wi th anbi ence. 20.10 An ink cartridge accoryi
Claim 15, wherein said frame contains an ink container, an inkia
wherein said ink container is disposed above said ink absorber.}
An ink cartridge according to Caim15, wherein said frane has &
surface a resistor for notifying nmounting thereof in a recordi ng apparatus.
- 40 - T '
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22. An.ink cartridge according rein said recess\/‘{hasgm HEET

't apered surface. 23. An”!mmmrmmﬂwjﬁcordi ng to CaimgepL T

said projection has such a hei gnt at @a ply port is inside of a line

connecting an outside of said projection and an ed Céﬂﬁd& PO —-ahe....
:"‘"“"‘"'--——-...

'‘24.  An ink cartridge according to daim 15, wherd VBN SHEEﬁh i nl et
port and supply port are provided in_oPg side of tlhe casin@T*ﬁﬁd*gra
di sposed concentratedly in a right or Teft half of afﬁ3sj@ : 25. An
ink jet recording apparatus usable with an ink caftigi dge coﬁp ing a

frame; ” an ypkpi P e¢rP0NEp i¥sSai d casing to supplyfi nK;—am+met—gdorft for

receiving Tnk; recesses rornmed at both top | ateral._edges; a projectfi on

di sposed adj acent a | ower corner of a side having said suppryports said

pr 'OjdeCt ion teXt endi ndan Niakdicagetiiagel NEohi fﬁs%ﬁtﬂbﬁ eiﬁfé&e%rﬁxfﬁmd;jfet

sai d apparat us_conprising: . . ,a_cartr e.mounting_portion for

det achabl yABRREETGY ngAets (thiLek, it dgBbaratid® il iaedDaP Bar t2idgRy: ng

head for ehdentimg perbidnpngann iakr ejeir dtewprdiirey i ladad sford edé€fecding head

ggir o oP PLLES i AY bibka TFQMBARNEY Wit SARY, 49 PRURYRYng nedhdpdangt ' N9
supplied with ink from the ink cartridge mounted on the

‘cartridge mounting portion; a movable cover provided in the

cartridge mounting portion and disposed so as to block an

insertion path c¢f the ink cartridge ' into the ink jet

apparatus; blocking means for preventing opening movement of

the cover, the blocking means being disposed at a portion

inside of the cover; ink supply means connectable with the

ink cartridge is loaded in said apparatus to permit supply of

ink from the ink cartridge to the recording head; and means

for feeding the recording material to a recording position S

for recording, the ink cartiidge comprising: )

da)

a casing;
an ink container in said casing;
_ an ink absorbing material in said casing;

e - an ink supply port in communication with said ink
container to stpply the ink therefrom to an outside of said
case;

an ink receiving port in communication with said

(

ink‘absorbing material; and
' a projection extended outwardly from said casing
adjacent said supply port.

2. A cartridge -according to Claim 1, wherein said
supply port is sealed by a rubber material.

3. A cartridge according to Claim 1, wherein said
receiving port is opened in communication with ambience.

4. A cartridge according to Claim 1, wherein said ink
container is above said ink absorbing material.

Y o \soq—6
1374{49



a movabl e cover provided i ortion; bl ocki ng neans
for preventi ng opening m)vH!m;u mgmﬂw ' g—-bt-acki ng neans
qal

i s disposed a portion insi
projection of said ink cartridge to rel ease ifs

I nk supply neans connectable with said supply|port g)f%lﬂpéﬁ% nk fcartridge
t

- 41-

cover ang REEWEME@W

CRing actijory;, and

when said ink cartridge is |oaded in_ gﬁd appar t t qupply of ink
fromsaid ink cartridge to said recording headg,
means for feeding the recording rrat erl aI 26. An

apparatus accorgli ng tocé}'@fiﬁg?é ak¥bsr8ifgsaid ¢T3 Fe1al
cont ai ni ng_the 1nk, andthelnkl g (ﬂfromthelnk

cont ai ner GafidigyHhasi o siP| FOBoSRIERCEN 3 rﬂ?ﬁ"@ttqre

cont ai ner for

sakd
f

27. An apﬁﬁlﬁiﬁ%qawrsﬁlﬂgchetglagm 2h, awkecoraingi aipiaaﬁm%-usont ains an ink

absorbing materi a

¢

whi ch absorbs the
6. A cartridge according to Claim 1, wherein said

casing has a tapered portion along top lateral edges.

7: A cartridge according to €laim 1, wherein said
receiving port, said supply port..and said .projection are

-disposed in the order named from & top.of said casing.

8. A cartridge according to Claim 1, 'wherein said .

projection has such height that said ink receiving port is
inside of a line connecting an outside of the projection and
an edge of saild casing.

9. A cartridge according to Claim 1, wherein said
projection, supply port and receiving port are disposed all
in a region within a half of its width.

10. A cartridge according Claim 1, wherein said
projection is disposed adjacent at a lower corner on a
surface having said supply port.

11. An ink jet recording apparatus usable with an ink
cartridge including a casing; an ink container in said
casing; an ink absorbing material in said casing; an ink
supply port in communication with said ink container to
supply the ink therefrom to an outside of said casing; an ink
receiving port in communication with said ink absorbing
material; a recesses formed at both and top lateral edges,
and a projection from said casing adjacent said supply port;

said apparatus comprising;
a cartridge mounting portion for detachably
supporting said ink cartridge;
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Tﬁ‘kqai ™ Z\émeriinnazgi’i?a[ ﬁmmmﬂﬂmm}m _b WHET e|r i ;ugga(e;ﬁﬁﬁfﬁ‘ﬂm i
30.

head ejects the ink using heat produding f|In1)o ?
parac L W8 3"

i nk -t hereto through sai d recetrving port. ﬁﬁ?kﬁtﬁ@m t accordi ng

An ink cartridge for insertion into an ink jet]ap tthe ink jet
apparatus includes a cartridge nnun[j@% portioh; ~aA—+nAk—et—r€cqrdi ng head
for effecting recording on a recording material, the recording Head being
supP!led W th igr fromthe ink cartridge nount&d of the cartridge nounting
portion; a novable p [ t FRUY and

di sposed so as to b% Ehgnsgﬁsggg?gﬁlhg ﬂgéé K eg?ﬁk car#é?%ﬁﬁy%éfépthe I k
j et appar @us nsicoxding maieripds §€é@eﬁ?¢ﬂ§db¥§6nﬁlﬁ%ﬁ RREESURRlied cover,

the bl ockipngyregns fiﬁdxﬁlgsgi&pﬁzﬁﬁdcaktielagét moAnted @& GFaidens@yeingi nk

T

supply means connectable with the ink caftridge is | oaded in said apparatus

to permt Rﬂﬁﬁﬂ?ﬁrof ink fromthe ink cartridge to the recording head; and

means for feeding thembeﬁﬁldlé@v@ﬁtﬁo\aidéd)m saddr siongt jng i pooti Gy
recording, the ink % e _Cco

cont ai ner provided cﬁ??ﬂg korngrevensﬁn?nﬁga%sd¢bl et er Al

provi ded Isaxﬂabdveaslw@preln said blocking means is disposed a portlon
inside of said cover and is engageable with the projection of
said ink cartridge to release its blocking action; and

ink supply means connectable with said supply port
of said ink cartridge when said ink cartridge is loaded
loading portion in said apparatus to permit supply of ink
from said ink cartridge to said recording head; and

means for feeding the recording material.

.12. An apparatus according to Claim 11, wherein said
loading portion has an engaging member engageable with a
recess of said ink cartridge by resiliency.

13. An apparatus according to Claim 11, wherein said
recording head uses thermal energy to eject the ink.

14. An apparatus according to Claim 11, wherein said
(N recording head ejects the ink using heat producing film
boiling of the ink.

15. An ink cartridge for insertion into an ink jet
'apparatus wherein the ink jet apparatus includes a cartridge
mounting portion; an ink jet recording head for effecting
recording on a recording material, the recording head being
supplied with ink from the ink cartridge mounted on the
cartridge mounting portion; a moveable cover provided in the
cartridge mounting portion and disposed so as to block an
insertion path of the ink cartridge into the ink jet
apparatus; blocking means for preventing opening movement of
the cover, the blocking means being disposed at a portion

t of an i nk



supply port being provided i C ah ink inlet
port for receiving residual ink, sai { por belng OVIg n said
side of said casing in connunicatlon with said | nk th terial; and
a projection extended outwardly from ggid casi qln a dlrectlo away from
said side of said casing and in a direction of |insertion of said}ink
cartridge into said ink jet apparatus, wherein ' ' j hs a hei ght
such t hat 1ﬁ§iéeSHEp£Mepeb¥re§°d1?1!3' gubglf.y' mleshsp%hna&%abmél gethl thd i ne
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recor di ngfdevreeording, the ink cartridge comprising:

a casing;
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supply port in said casing to supply ink;

an inlet port for receiving ink; -

recesses formed at both top lateral edges;

a projection disposed adjacent a lower corner of a
side having said supply port, said projection extending in a
direction in which said recesses extend.

16. An ink cartridge according to Claim 15, wherein
said frame contains an ink container for containing the ink,
and the ink is supplied from the ink container through said
supply port to an ink jet recording device.

17. An ink cartridge according to Claim 15, wherein
said frame contains an ink absorbing material which absorbs
the ink thereto through said inlet port.

18. An ink cartridge according to Claim 15, wherein
N said supply port is sealed by a sealing material.

19. An ink cartridge according to Claim 15, wherein
said inlet port is an opening in communication with ambience.

20. An ink cartridge according to Claim 15, wherein
said frame contains an ink container, an ink absorber,
wherein said ink container is disposed above said ink
absorber.

21. An ink cartridge according to Claim 15, wherein
said frame has on its top surface a resistor for notifying
mounting thereof in a recording apparatus.



32. ‘An ink cartridge accordl ' f+are—epnt ai ns an
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port. 33. An ink cartrtdge accerds ng Clfar m 30, mmerk saiqd
supply port is sealed by a sealing material. _ 4y tri
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wherein said ink container is disposed above sal d I nkK apbsorber-
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frame has on Its igrface a resistor for notifying
1d reces tapered surface.

23. An ink cartridge according to Claim 15, wherein
said projection has such a height that said supply port is
inside of a line connecting an outside of said projection and
an edge of said frame.

24, An ink cartridge according te Claim. 15, wherein
said prcjection inlet port and supply port are provided in
one side of the casing, and are disposed concentratedly in a
right or left half of said side.

25. BAn ink jet recording apparatus usable with an ink
cartridge comprising a frame; an ink inlet port in said
casing to supply ink; an inlet port for receiving ink;
recesses formed at both top lateral edges; a projection
disposed adjacent a lower corner of a side having said supply
port, said projection extending in a direction in which said
recesses extend;

said apparatus comprising:
a cartridge mounting portion for detachably
supporting said ink cartridge;

Nt an ink jet recording head for effecting recording
on a recording material, said recording head being supplied
with ink from said ink cartridge mounted on said mounting
portion;

a movable cover provided in said mounting portion;

blocking means for preventing opening movement of
said cover, wherein said blocking means is disposed a portion
inside of said cover and is engageable with the projection of
said ink cartridge to release its blocking action; and

ink supply means connectable with said supply port
of said ink cartridge when said ink cartridge is loaded in
said apparatus to permit supply of ink from said ink
cartridge to said recording head; and
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38. An ink cartridge according to a Ms30% whe
such a height that said supply port is inside (
outside of said projection and an edge of said

cartridge according to Claim 30, whergikn_said

and supp

ink jet recording apparatus usable with an ink

frame; a

t he same

sai d appar at us260npAn Sapparatus accoBdisgt tbdgiaiiupbi NghpeetinoBafier

det achabl
head for

';i.‘ ‘
Fuf 168675

y port are disposed in a region wthi

ridge

EHENLEHT

: suppl y porpeafs Sebfl £ ity fte SHAYPMiING mAlterdafigcei ving port in
said franme for receiving ink; a projection fromsaid frane projecting in
direction as a direction in which said supply port is extended,

recor

paratus acoordim B, NG
LrRRETRRbtR S o o S vt ney memaiand, B R &

I ng

head

bei ng suppheednk tisi skppilaedsdirddm nkheadnki dgentrediirere dtbnosah d saddht | ng

portion;

supply poft PY3BH &1 .50Vl Hedifithd HetAldd mTounting portion;

27. An apparatus according to Claim 25, wherein said
frame contains an ink absorbing material which absorbs the
ink theretc through said receiving port. . - -

28. An apparatus according to Claim 25, wherein said
recording head uses thermal energy to eject the ink.

29. An apparatus according o Claim 25, wherein said
recording head ejects the ink using heat producing film
boiling of the ink.

30. An ink cartridge for insertion into an ink jet
apparatus where the ink jet apparatus includes a cartridge
mounting portion; an ink jet recording head for effecting
recording on a recording material, the recording head being
supplied with ink from the ink cartridge mounted on the
cartridge mounting portion; a movable cover provided'in the
cartridge mounting portion and disposed so as to block an
insertion path of the ink cartridge into the ik jet
apparatus; blocking means for preventing opening movement of
the cover, the blocking means being disposed at a portion
inside of the cover; ink supply means connectable with the
ink cartridge is loaded in said apparatus to permit supply of
ink from the ink cartridge to the recording head; and means
for feeding the recording material to a recording position
for recording, the ink cartridge comprising:

a casing;
an ink container provided in said casing;
an ink absorbing material provided in said casing;



bl ocki ng neans for prevent me nherein said
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and - 44 - 1 Lﬁ?k sppply means
connectable with said supply port of said ink gar ridge enf spi d ink
cartridge is loaded in said apparatgséfyper | tsuppty—of—+nrk from said ink
cartridge to said recording head; and nmeans for feedijng the
recording material . 41. An apparatus according to Crai 140 wher ei n

said frane contains adNg %ﬁ%ﬁfogkﬁ&ﬂe& fqé fggg t@ﬂth”k ﬂf ink is

supplied fromthe |nk C rough sal d supply port to an I nNK ] et
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said casing;

an ink inlet port for receiving residual ink, said
inlet port being provided in said side of said casing in
communication with said ink absorbing material; and

a projection extended outwardly from said casing in
a direction away from said side of said casing and in a
direction of insertion of said ink cartridge into said ink:
jet apparatus, wherein said projection has a height such that
said supply port and said ink inlet port are inside of a line
connecting an outside edge of said projection and an edge of
said side of said casing, and said projection is fixed at a
corner of said side of said casing.

31. An ink cartridge according to Claim 30, wherein
said frame contains an ink container for containing the ink,
and the ink is supplied from the ink container through said
supply port to an ink jet recording device.

32. An ink cartridge according to Claim 30, wherein
said frame contains an ink absorbing material which absorbs
Nt the ink thereto through said receiving port.

33. An ink cartridge according to Claim 30, wherein
said supply port is sealed by a sealing material.

34. An ink cartridge according to Claim 30, wherein
said inlet port is an opening in communication with ambience.

35. An ink cartridge according to Claims 30, wherein
said frame contains an ink container, an ink absorber,
wherein said ink container is disposed above said ink
absorber.
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An ink cartridge for insertion into an ink jet]apparatus whgréd the ink Jet
apparatus includes a cartridge nounte ortign—am 1T nK et redording head

for effecting recording on a recording materifal, the recordi head bei ng

supplied with ink fromthe ink cartridge nDunted on the cartrldge nount ed

por't i oni, & movalle AV detyd AbSorarid | L9CCTRYAL 1 RATIOM and

di sposed so .as to block an insertion path of The ink cartri'dge info the ink
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the bl ockime@inFaags thereefdifipeSeecetd éngodppHatd) de of the cover, ink
supply means connectable with the ink cartridge is |oaded in said apparatus
to permt supply of ink fromthe ink cartridge to the recording head; and
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said recess has a tapered surface.

38. An ink cartridge according to Claim 30, -wherein
said projection has such a height that said supply port is
inside of a line connecting an outside of said projection and
an edge of said frame.

39. An ink cartridge according to Claim 30, wherein
said projection, receiving port and supply port are disposed
in a region within a half width.

40. An ink jet recording apparatus usable with an ink
cartridge comprising a frame; a supply port in said casing
for supplying ink; a receiving port in said frame for
receiving ink; a projection from said frame projecting in the
same direction as a direction in which said supply port is
extended;

said apparatus comprising:

W a cartridge mounting portion for detachably

supporting said ink cartridge;

an ink jet recording head for effecting recording
on a recording material, said recording head being supplied
with ink from said ink cartridge mounted on said mounting
portion;

a movable cover provided in said mounting portion;

blocking means for preventing opening movement of
said cover, wherein said blocking means is disposed a portion
inside of said cover and is engageable with the projection of
said ink cartridge to release its blocking action; and
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recordi ng head for effecting recording
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41. An apparatus according to Claim 40, wherein said
frame contains an ink container for containing the ink, and
‘the ink is supplied from the ink container through said ™

. supply port to an ink jet recording device. :

42. An apparatus according to Claim 40, wherein said
frame contains an ink absorbing material which absorbs the
ink thereto through said receiving port.

43. An apparatus according to Claim 40, wherein said
recording head uses thermal energy to eject the ink.

44. An apparatus according to Claim 40, wherein said
recording head ejects the ink using heat producing £film
boiling of the ink.

45. An ink cartridge for insertion into an ink jet
Nt apparatus where the ink jet apparatus includes a cartridge
mounted portion; an ink jet recording head for effecting
recording on a recording material, the recording head being
supplied with ink from the ink cartridge mounted on the
‘cartridge mounted portion; a movable cover pfovidéd in the
cartridge mounting portion and disposed so as to block an
insertion path of the ink cartridge into the ink jet
apparatus; blocking means for preventing opening movement of
the cover, the blocking means being disposed at a portion
inside of the cover, ink supply means connectable with the
ink cartridge is loaded in said apparatus to permit supply of
ink from the ink cartridge to the recording head; and means
for feeding the recording material to a recording position
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preventing opening movenment of said cover, whefe]n said blocKlng nmeans is
di sposed a portion inside of said cover and S enggqugle 't he
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- 46- for feeding the Fecor ng materi al . 47. An
apparatus accordi ngat §remgim 46, wherein said recordi ng head uses thermal

energy to eject thegpnknk container in said frame for containing ink;

an ink supply port in said frame for supplying ink
from said ink container;

a projection provided at said one end which extends
away from said one end beyond the ink supply port in the
direction of entry of said cartridge 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 being located and shaped so that is
releases the locking mechanism of the printer cover when
inserted into the printer.

46. An ink jet recording apparatus for ejecting ink to

record on a recording material, comprising:

an ink cartridge including a frame; an ink
container in said frame for containing ink; a supply port in
said frame for supplying ink from said ink container; and a
projection extending in the same direction as said supply
port;

a cartridge mounting portion for detachably
supporting said ink cartridge;

N an ink jet recording head for effecting recordlng
on a recording material, said recording head being supplied
with ink from said ink cartridge mounted on said mounting
portion;

a movable cover provided in said mounting portion;

blocking means for preventing opening movement of
said cover, wherein said blocking means is disposed a portion
inside of said cover and is engageable with the projection of
said ink cartridge to release its blocking action; and

ink supply means connectable with said supply port
of said ink cartridge when said ink cartridge is loaded in
said apparatus to permit supply of ink from said ink
cartridge to said recording head; and
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means for feeding the recording material.

47. BAn apparatus according to Claim 46, wherein said
recording head uses thermal energy to eject the ink.

48. An apparatus according to Claim 46, wherein said

recording head ejects the ink using heat producing film
boiling of the ink. '



