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INi JET RECORDING APAPRATOS AND 
! : 
. i 

INK CARTRIDGE FOR THE APPARATPS 
I • 

1 
BACKGROUND OF THE INVENTION 

'I 

Fi~ld·of the Invention 

This invention relates t~ an in~ jet recor~inq 
I 

apparatus provided with an ink j~t head· for effecting 

recording with flying ink droplets util~zing the 

film boiling phenomenon of liqui~. 

The present invention al~o relates to an ink 
. . 

cartridge interchangeably provid~d for the ink jet 

recordin9 apparatus. 

Related ~aokground Art 

I 

tn recent years, various 1ink j~~ re~ordin9 

15 methods have been put into practical use because in 
' such recording methods, the creation of noise during 

recordinq is neqliqibly small an~ in adaition, 
I . 

recording can -~~ effected:: qn-· Pl:~l:~ .. p~p~~'- ... , . .. 
... . - ":".: ."" s •;.· .• ...... ••••••• ••••• ·-· • : .. 

Amon9 them, the ink jct recordihg method . . 

20 described, for example, in Japanese Laib-open Patent · 

Application No. 54-51837 (the so~called bubble jet 

recording method) is such that heat enerqy is caused 

to act on ink and the ink subjec~ed to the action of 
' - . . this heat energy causes a sudden volume. change (film 

25 boiling phenomenon) resulting fr~ a st~~e ohange and 

by this action force, the ink is dischak9ed from ·a 

discharge port at the end of a rccordin~ head unit, ·t ·· 
..... 

., 
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• 
1 whereby flying ink droplets are ~armed and adhere to a 

I 

· record~nq medium to thereby accoif'plish ~eoording. 

The principle of ink dro~let fotJnation in 
I 
I 

such a recording method is that ;hen an electro-thermal 

5 converting member is electricall~ ener9lzed, the ink 

in the heat-acting portion subjeited to the action .. of 
i 

the heat energy which is ink dro~let fo%ming energy 
! 

causes a state change resultinq from a sudden 

increase in volume, that is, thelink in the heat­
! 

10 acting portion causes the creati~n, ~ro~th and 
I 

contraction of a bubble very momtntarily, whereby 

the liquid present between the hbat-actLn9 portion and 
I . 

the discharge opening is disohar~ed as an ink droplet. 
i 

By repeating such cycle ff creatio~~ growth, 
! 

15 contraction and disappearance of; the bu~ble, the ink 
I 

20 

25 

is subjected to high heat·. 'l'herifore, thermally 
I 

unstable ink is liable to cause ~ chemical change and 
' 

i~ the. hea·t-~<;:t.ing pori;.iqnr, .:·prcXi~¥.tion. )md .. precipi-. 
•• • .- .I • .. " 

! 

t.ation of insoluble matters may ~ec·ur ahd further, 

the recording head may become ~nb~pabl~ of dis-
1 
I 

charging the ink. Accordingly; to effect recording 

at a high speed for a lon9 time iy the use of such an 
I 

apparatus, it is very important fo improve the 
i 

stability of the ink and on the ether hand, to set I : 
the optimw:n driving conditions o~rrespohdins to the 

; 

ink in the recordinq head. 
i 

Fiqure l of the accompanying dr~wings shows 
! 
l 
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I . 
I : 

variations with time in the surf!ce tem~rature T of 
I ! 

• ~. l 

the heat-acting surface when ari •lectri~al siqnal 

of pulse waveform shown by P is lnput ti a ~ecordinq 
head having an electro-therm.al c!lnvert~q member and 

the volume v of a .bubble then er I ated. When the pulse­

like electrical signal P which i$ switched on· and off 

is input to the electro-thermal ~onvert~ng member 
I 

at a time t 0 and a time tf' the ~urface'.temperature 
·I ; 

T of the heat-acting surface reafhes a ~imum 

temperature Tp at the time tf. j 
Here, when Tp is higher than th~ boiling point 

b of the ink which is in contact!with the heat-aotinq 
I ! 

surface, a bubble benins to be cleated ~rom a time 
':I I . . 

TbO at which T •Tb in the·heat-1ctin9 Portion filled 
I . 

with the ink, and the volume the,eof in~reases with 

the ··lapse of time and 'reaches a laxirnum'. volume VP at 
! . 

a time tp. When the electrical tiqnal t .is switched 

Qff at ,the. ·.til.tl~.~tf, th~ ... si.i~face. .. ¥empe-rakure··T ·beg·ins· 
I 

to attenuate gradually and accorhingly,! the volume 
.. I . 

• J • 
V of the bubble decreases and th~ bubbl~ disappears 

I 

at t . t I . 
a ime Bl. I 

In order to ensure the df schar9~ of ink 
i 

droplets to be effected ef f ic:_enf lY and_ stably in an 

ink jet recordinq apparatus, for;exampl~, in the 

aforedescri.bed bubble jet reeordlng metbod, drivi~g . ·I l . • . 

conditions for film boilin9 suchias a vb1ta9e, a· 
I 

pulse width and a frequency at w~ich el~ctrical 
i 
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energy is supplied to the eleetrb-thernkl converting 

.. 
4 

I I 

-~.member and further, control suctJ as pre,Ldischarging or 

pre-heatinq for effectinq stabla!pract~al printing, 

or the recovaxy operation of tbel reoor<f ng bead are 

pr9grammed in advance in the in~ jet r~~ordin9 

apparatus by hardware or softwar~ in a~rdaDoe with 

s 

10 

15 

20 

25 

the characteristic of ink set fof the ifk jet 

recording apparatus. Particula~y, in : recording 

apparatus of the type in which ah ink 1f'nk storing 

therein ink to be supplied to a ~ecord*19 head is 
- I interchanqeable for the appa.ratu , if ~se is made of 

an ink cartridge storinq therein! ink o~ other kind 
I ' i i. 

which does not match these variors set ~onditions, 

there will not be obtained an apf ropri~e c<unbination 

of the characteristic of the inkj and ~ driving 

conditions and therefore,·norma~ drivi~q of the 
. . ' 

recording head cannot be accom~l~shed ~nd recording 

Q~ high qua.li~y.·will- b.eco~ .Q.iff~eult--~~accomplish.· 
For this reason, usually, the f~ of ~ il!k 

cartridge interchangeable for t~ reeo~din9 apparatus 

is desiqned exclusively for eac~ apparJtus so that 

the user may not misuse the ink ~artri~ge. 
I I 

An example of the form ~f such :an ink 

cartridge is a box-like form.- ~e ink bartridqe is 
. • I 

designed such that by the opera~on of mounting the 

ink cartridge on a cartr2dge mo~tinq dortion, a · 

hollow needle provided on the "'i'nting ~rtion is 

I ' 
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I 
thrust in the rubber plug of the fartri49e so that ink 

-~may be supplied from an ink contajl.ning P,ortion in. the 

cartridqe to an ink. supply systeJ throu~h the hollow 
I . 

needle. I 
However, the convention~~ ink j~t recording 

I 

apparatus having such an int~rchafqeabl~ jnk cartridge 

only permits the use of ink fit tfr the 'discharge 

conditions set in that apparatus ~nd carlnot select ink 
I 

of different discharge condition~ and therefore, the 

ranqe of use of ~e ink jet reco~in9 a~aratus is 

limited.and a wide ranqe of use ~f the £nk jet 

recording apparatus having an ex~llent :ecord.ing 

charaeteristic has been difficul 1• Also, even if ink 

having more excellent dischar9e d recd~din9_ character-
t 

15 istics is developed in the futur , it w£11 become 
I 

impossible to use; such ~nk·or o~tin a ~atisfaetory 
state of use because the program ·n the .apparatus is not 

I . 

pr?per • iiie ·~~~:-not~. pr~l~~st;:l h~~~:~~er' be 
I . 

20 discussed spe~ifically and in detja.11. ~ome examples of 

25 

the typical ink composition usabi~ in att ink jet recording 

apparatus are sh<>wn in Table l b~ow. 
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Kinds of ink 

Co~ @ 

Water [%} so 

DEG {t] 47 

PEG (\] 0 

Dyestuff (%] 3 

I 
Table 1 ! I 

I -
I 

~ 
I 

ro 
I 

~7 
i 
io 
I 
I 
·3 l 
I 

I 
I 

! © i 
i 
I 
! 

80 ! 
i 
: - 17 
! 
: 
I 0 I 
I 
! 

I 3 
I 

The ink_(!} is an exam.pi\e of s~andard ink 
I I 

which.exhibits a popular perfotance ~n both 

viscosity and solidification. ~n the ~ther hand, 

the~ink @ is ink in which thJ percedta~e of the 
l · I 

coraponent difficult to volatili~e is 1fcrea~ed 

relative to the ink © and the efore !which is 
I 

characterized by a d~fficulty 4i clo9~in9 the 
I .. 

discharge ports of the recordin~ head.' Thus, an ink 
I j 

Jet re~ord;n~:·~parat~~- u~:n<J t~e.:.ink. ~@ does iiot 

require a mechanism for prevent~n9 th~ clogging of 

the discharge ports durin~· the ~ownt~~ of the ink 

jet recordinq head, or can be s~ructui$11y simplified. 
i I 

However, since the ink ~has rrlative~y high 

Viscosity, it is necessary thatldisoha~ge of the ink 
I 

which does not contribute the-rbcordin~, i.e., an 
I . 

operation called.pr~lim~.u:y direharger be $~ffi9i-
ently performed 1n advance in tre earlr stage of" 

each use. This may sometimes lpad to ~ reduced 
I I 
I 
I 
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7 I 
I thro11qhput. Also, the ink @ Jffe~s ~rom a dis­

-~-advantaqe that the ink is ready tb blur iOn the 

5 

recording Ulediam and a very high ~alit1, of printinq 

cannot be provided. The ink @ ~s ink characterized 

in that the percentage of water c~ntent ,is i~creased 
relative to the ink @ and the tsicca~i~J>. ·of the ink 

on the recordinq medium is quick ' nd recf>rdinq of hi9h 

quality sufferinq muoh less from lur ea!n be 

accomplished. Further, the ink has a fea~ure that 

IO it can be driven.at a relatively igh fr~quency because 

it permits quick refilling of th~ nozzle after dis­

charge. However, the ink @ ia ~eady ~ desiccate and 

therefore, the ink in the discha±e p~rt~ of the 

recording head is ready to solidijfy as ~~rin9. the 

downtime of the recording head. ~herefd,re, it is 

necessary that the reo6v~ry opera~ion su\::h as p11111ping 

15 

20 

25 

• I • 

and the capping operation be perfbrmed firequently 
I 

durinq the dQ"'»'~ of !'l'e;~~or~~g hea,o.~ Pa.rtiCu- · 

lai:ly, where the ink © is used ror a r~cordinq head 

of the bubble- jet type in which htat ene~9y is 

utilized as ink discharging energ , stabi1e ink dis-
' . 

charge cannot be accomplished unl~ss the: electrical 

enerqization time is made relativ~ly shoirt (e.g. 

2-5 tusec]) and correspondinql; fe drivl!.ng voltage 

is madG high. Accordinq, in the _fase o~ a recordi~g 

head which ean withstand such hiqh driviµg stress,· 

printing of hi9h quality .can be a~compli~hed, but 

I 
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1 . otherwise there will be obtained,printing of low 

quality which is bad in the accu*aey of .liquid droplet --. 
shot. 

l 
~able 2 below specifical~y show$ some examples 

5 of the driving conditions for th~ recording head 
t 

10 

15 

20 

relative to the inks in Table 1. : 

Table 2 
" 

Examples Kinds of· ink -
of appa-
rat us Driving conditions 

Voltage [VJ 

Pulse width [\,LS] 

I' Frequency (KHz] . 
Number of prelimi-
nary discharges· 
(times) 

Voltage [V} 

Pulse width {)JS] 

II Frequency [KHz] 
. . . . : - ; "':' .·· 

-Nurllber of pt"eliin.1• .. 
nary discharges 
(times) 

: 

l 
i 
i 

: © 
I 21 . 

1 . 
4.5 

; 

50 . 
I 

I 
21 

i 7 

. 2 
i 
; 

.·. :·.·.:. .. 

l 
I . 
• 
I 

50 

.... -

® © 
21 26 

1 3 

4.0 6 .. 0 

-:12s. 50 . 

19 21 

8.5 7 
; 

2 3 
i 
; . 
~ ~" ... .. ' .. 
112s 50 
-

The apparatus example I-~s an a~paratus using 

silicon single crystal as the ba~ mate~ial of the 
! 

recording head and carryin9.therelon a r~cording head 
i 

having a characteristic capable ~f withGtandinq 
: 

25 short pulse enerqization and hig~ volta~e driving 

and responding to a hi9h frequencjY. The apparatua 

example II is an apparatus using ~lass as the base 
' 
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I 

I 
1 material of tha recordinq head aqd carrting thereon a 

___ recording h~ad whi:h is iow in d1rabi~iiy to sho~t 
pulse ener'JJ.Zatio:p.,· high voltage jdrivin~ and a high 

frequency, but is very inexpensi~e-

5 For example, when the apJaratus:example I pro­

g;r~d with the use of the ink @ havi~q ~e . 
standard characteristic being taJen intQ account is 

I 

used in a manner in which the frJqueney of use is 

extremely low, it is desirable ~ use tlie ink ~ 
10 which does not cause cloqging. ~owever,, it is 

necessary that the user change wJthout 'ail the 

substance of the driving prograll\j!of ~e 'recording 

head in which are set the condit•ons fo~ the best 

discharge to be accomplishe~ whe 
1 

the i~k © is used 

15 to the substances matching the cijaracte~isti~ of the 
ink ~, for example, fhe ~ondit~ons suqh as the number 

:i:::~~~=;,;s::r~;·f;;ept;::~~ state,: the 

To increase the printing !speed ~n the .apparatus 

20 example I, the ink @ can be usJd, but 'even in that · 
. I 

case, as described previously, i~ is neqessary that 
I 

the user chanse without fail the !driving conditions of 

the rQcording head in accordance jWith ~e character-

istic of the ink @ . - I 
25 However. it is cumbersom~ and m~stakable for 

l the user to cban9e the driving cinditio~s in accoriiance 
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I 

1 with the ~haracteristic of the in~ used,, and damaqe is 

.~.liable to occur to the recording ~pparatus due to the 

malfunotioninq of the recording hbad. Fbr example, 
r 
l 

where use is made of a ~ecordinq head of the type of 
& the apparatus example II, when th~ condtl:ions for the 

use of the ink © are to be ehan~ed to !the driving .. 

conditions for the use of the ink~@, tpe head driving 

voltage is changed from 21V to 28~ and the pulse width 
i . 

·is changed from 7 µsec to 3 µsec,iwhereby there is 

10 provided good discharge of the ini ~· . However, as 

previously described, such drivin~ condi~ions are not 

suitable because they give high s}ress t(> ~ recording 

head used in the apparatus exampl~ I and may therefore 

extremely shorten the life of the!reco~dtnq pead. 
I . 

15 Acoordin9ly, when the life of the!recording head is 

20 

taken into consideration, for exa~ple, t~e driving 

voltage must be changed to 21V an~ the p~lse width 
1 

i 
ord~~ of 7;~s~c a~~ ~~~~ov~~, 
•••. ,"! ..... • , •.•. ·.• .. r·.-......... : 
be changed;from 6 KHz to 3 KHz. 

I ' 

must be cha~qed.~o th~ - - ~ : .. · ... . . 
the set frequency must 

As described above, it is!adequate to use ink · 
I • i . 

which takes into account the used 1 state and the 

purpose of use of the ink je.t reclrding $.pparatus, 

but it is difficul~ for an ordinaly user to minutely 
I 

r- I . 
change the proqram in the ink Jet·recording apparatus 

25 body such As the driving ~onditioJs and ~he preliminary 

discharge conditions of the reco~Jinq he·d· with th: 
kind and driving characteristic ol the recordin~ head . I . :i 

I 
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1 taken into account so that a ch4se of fhe ink used 
I 
! 

~~.can be coped with. Even if suchichanqe.is possible 

at all, wrong setting may be efflcted ahd abnormal 

printing or excessive stress may!be giv~n to the -

s reaor~inq head, and it will be dlffieult to ensure 
I 

the reliability of the recordinq J appara~U$..• 

.- - . -- ---- ----:-- -· 

Now, when an ink eartrid~e inte~changeable for 

the apparatus is mounted in the lpparat~s body, it 

is popul.ar that the ink eartridqt is heid by a suitable 

10 fasteninq means. Also, in the m~unted 'tate of the ink 

cartridge, the i~terior of the i~k ~nk.and the ink 

supply system on the apparatus bldy sid~ are 

c01t1municated with each other by lnk. ; 
I . 

However, if the %elationjbetwee~ th~ holding 

15 position of the fastening means fnd the.posi~ion in 

which the commun~catiop is ef fecf ed by ~nk is not 

;· appropriate or especially there ls a pl!y in the 

fastening means, the ink communiJation w;11 not b,e 
.. ; ~· : .. . .. . ~ :. .,·. .. ·.• t : '·"!. '. •• . : ;' ~ • • ' • . 

secured in spite of the ink tankjbeing ~eld by the 

20 fasteninq means, and the ink sup~ly sys~em and the 

ink tank will ~ecome spaced apar~ from .ach other. 
i 

If at this time, for example, th~ recovery operation 
i 

is performed, air may be introdujed int~ the supply 

system. If air is thus introduc
1
d into:the supply 

2s system, not oniy ink discharge ~411 fai~ to be 

properly effected, but also the ,ecordi~9-head wi{l 

be damaqed. j 

I 
i 
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On the other hand, when t\he ink cartridge is 
I • 

l 

--. t.o be intercban<Jed, the user may ~nadve~tently insert 

his hand into the cartridge insexf'tion port and have 

the fingertip injured or stained ~ith ir!k- In order 

to prevent this, there has been ~rovided a protective 5 

10 

15 

i 
device as shown, for example, in rigure .2 ~~f ~e 

accompanying drawings. In FigurJ 2, the reference · 
I 

numeral 130 desiqnates an ink tu~ connected to a 
I : 

hollow needle 120 and supplying ilnk to the recording 
I 

head, the reference numeral 131 alenotes a lt\OUntinq 
I 
l 

bed fo~ fixedly supportin9 the hojllow needle 120, and 

the reference numeral 132 desiqn~~es an insertion path 

for directly the ink cartridge 10~ to i~s mounted 
i 

position. I 
I 

• 
The reference numeral 133 denot~s a protective 

plate pivotablo about a support s aft 1~4, the refer­

ence nuntQral 135 designates a ~or ion cdil spring 
. . ' 

ln0!1nted around the support_ ~~ft ~34 and. biasing _.the 

protective i;f1a-;t.e-· 133 -in ·th'e-'· dtrec¥Ion .. oi:;' arrow. c,'. and 
I . 

20 the reference numera1s 136 and l3r denotie locking 

members for holding the protect~vF platg 133 in an 

insertion path closing position ar showni and 

restraining the movement thereof.'. That ~s, these 
i 

locking members 136 and 137 ar! £prmed s~mm~trically 

~~ ~ith respect to each other, 1 
#MN and hive wedge portions 

13GA and 137A and locking grooves!l36B a.hd 1378 at 
i 

opposed locations, and arc both ehdowed ~ith 

I 
I 
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1 resiliency, whereby they can be fexed in the direc~ion 

-~.of arrow o. The reference numeral 140 designates 

a rubber plug provided in the front face of the ink 

cartridge 104, ~nd the reference numerals 141 and 142 

S denote unlocking projection members (hereinafter 

referred to as the unlocking members) provided on t~c 

sides of the ink cartridge 104. 

In the protective device for the ink cartridge 

mountins portion which is so eonst~ucted, as long as 

10 the ink cartridge 104 is not mounted, the protective 

plate 133 is held in its show1l position by the locking 

members 136 and 137, and even i! a finger tip or the 

like is inserted into a cartridge guide or the like, 

it will strike against the protective plate.133 and 

15 will not reach the tip end of the hollow needle 120. 

Also, if as show~ in F~9ure 2 1 the ink cartrid~e 104 

is inserted from the direction:of arrow A alon~ the 

insertion path.132, the unl:._oqking members 141 an~ 
... • ._ :~: ••• - 1• '.: ••• •••• : ... •.!.· .... ,,\-. ......... . 

142 will slidably contact with the wed~c portions 

20 136A and 137A of the locking members 136 and 137, 

respectively, and will push open these members in the 

direction of arrow D. 

Consequently, the oppo~ite end portions of the 

protective plate 133 ar.e liboratcd from the lockin9 

25 grooves l36B and l37B of these members and also, ~he 

front face of the ink cartridge 104 bears agains~ _the 

protective plate 133 and pu~hes it_ up in the direction 
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I 
I 
I 

I . 

of arrow B. Thereafter, the holfow.nee~le 120 thrusts 

into the rubber plug 140 of the lnk cartridge 104, 
I : 

whereby there can be brought abo~t a mo~nted state in 
I : 

which the supply of ink to the r~cordint head is · 
I I 

possible. When the ink cartridq~ 104 it to be 

removed, the ink cartridge 104 i~ pulle~ ~t rearwardly 

from its mounted state, whereby lhe hol~ow needle l20 

is pulled out from the rubber plJg 140,:and then the 

protective plate 133 is pivoted ~ the ~iection of 

arrow C by the spring force of ttle torsion coil spring 

135 an~ returns to its vertical Jo5itio~ and is 
I , 

sandwiched between the locking m~ers ~36 and 137 
I 

and restores the state shown in ~iqure ~· 

However, in the oonventiJnal int jet recording . I .. • 
apparatus as described above, thJ locki~g ~ers 136 

and 137 are provided l~terally sl.m..tri~ally and 

therefore, even when the user inJerts the ink 
. I ' 

cartridge 104 with its vertical directi4n or its I . . 
lonqittidin~l <itrecti~n· mi~'~aken·~· Jth~ ioJked. ~~at~· of 

the protective plate 133 will be kelease,d by the 

engagement ~etween the unlocking ~er: 141, 142 

and the locking members 136, l37 rmd th~ ink cartridge 

104 will be directed to its·mountfd pos~~ion, and 

this has 1ed to the undesirab~ ppssibi1~ty that the . ·· 

25 hollow needle 120 is damaged or the ink ~artridge 104 

itself is damaged and the supply .Lf ink becomes · 
I I • 

impossible. Also, an attempt to frovide~ a special 

I . 
I 
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' 
device discretely to prevent sue~ an ac~ident would 

I l 

1 

make the mounting device itself bomplic~ted in 
.. -.. I t 

structure and result in an increlsed co~t • 
. Now, some of ink cartridies are~in a form.which 

! i 

5 is provided with an ink containi*g portion and in . . . . 
addition, a waste ink containin9lportio+ f~r containing 

dischargeil ink, i.e., ink suckeill~w:ing!the recovery 
I , 

operation performed to prevent tlt.e·clogtinq of the ink 
I ' 

.! 

discharge ports of the recording;head (~ereinafter 
I ' 

10 referred to as the waste ink), a~d with:such ink . 
cartridqes, it is possible to sctap the waste ink 

I • 

contained in the waste ink containing pJrtion, by and 
' I • I • 

simultaneously with the interchaJge of 4he cartridge. 
I . . 

If in an ink jet recordirlg appatatus of such 
I '. •. 

15 interchangeable ink cartridge ty~e, the!recordin9 
I . 

operation is per~orme~ wi~h no i~k eart~idqe mounted 
: I 

I 
I • 

in the apparatus, recording will :not be 'obtained 
i : 

because ink su~ply does n~t:_ ~ake ;place. ,Also, i~ the 
• - .. ~ !-:· - ,,. 4~ - .. ~ -.;, .. '. • •• •• • -.· •• f: ...... : .... ·. ..... .:' - .. . ... . 

recovery operation is performed, iwaste ~nk discharged 
• 
I 

20 from the waste ink system side wi.!11 not ~e contained 
~ ; 

in the ink cartridge but may be.~lease~ into the 
I ' 
I ' 

apparatus to thereby contaminate ~he suriroundings, or 
l ' 

the releas~d waste ink may contam~nate e~ectric 
i i 

circuits to thereby cause an a~ci~ent s~h as fire. 
~ t 

25 Accordingly, it is desirable to pkov1de ~etectinq 
I • 

means for informinq the user.of the moun~ing of an 
I I 

I ink cartrid9e in the apparatus. .· 
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I . 
I 

l An example of such de~ec~ing means is shown in 
I . 

Fiqures 3 and 4 of the accompany~ng dra~inqs. As shown 
- """• I 

5 

10 

15 

in Figure 3, a cartridge detectirl9 flag 131 is 

comprised of a rotatable flag sh~ft l3lB supported' on 

the upper portion of an insertioJ port 121, a flag 
i : 

plate l31C mounted on one end of jthe shdf~, and a . 

cam portion 131A for rotating th9 flag dhaft 131B, ... and 

on the other hand, a lever mernbe~ 132 pivotally moved 

by the mounting of a cartridge 1d4 is provided inside 

the insertion port 121. Thus, wijen the .ink cartridq-

104 is.inserted into the insertiop port 121 and is 

surely mounted with a hollow nee~lo 120 being inserted 

into a tank, not shown, in the c~tridq~ 104, the 
i 
I • 

projected portion ll2A of the levrr member 132 is 

pressed by the fore end of .the c"ftridg~ 10~~ whereby 

the tip end portion l~2B of the lrver pi~otally moves 

the flag plate 131C through the cjam portaon l31A and 

keeps it in a light interceptinq bositiop for a 
• . ' - . : . L· - ... ~ : :·. · ··· · i--.:. . ·-· . ~ ~ ; . detecting sensor 124 as ·shown. ! 

i 
20 Figure 4 shows the detailf of the detecting 

sensor 124 for detecting both of k.iie home position 

and the cartridge. The detectinglsensor 124 is of the 

transmission type and is provided\ with ab optical path 
I 

135 between. a light emitting ~em+nt 133 and a liqht 
! 

25 receiving element 134,· and is desfqned s~ch th~t the 
! . .. 

optical path 135 is shielded from!light by a home. 
I 

position detecting flag 130, the flag pl•te 131C of 
I . 

I 
I 
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I . I . 
the ink cartridge detecting flag 131, etc. Accordingly, 

when the ink cartridge 104 is ~nted, the detecting 

sensor 124 detects the flag plat~ 131C when a carriage 

102 has been directed to a detecJinq position, whereby 
I 

the mounting of the cartridge is lconf ir~ed. 
I 

I 
However, in the oonventi9nal in~ jet reco~ding 

apparatus as described above, th~ home ~osition 
sensor is used also as the cartr~dge de~ectinq sens~r 

I 
and the number of detectin9 mean~ is coirespondinqly 

! 
decreased, but the information ~je user wants to 

reco9nize about the.ink cartridg 104 i~ not only the 

mounting thereof, but also the i~form.atfon regardinq 
I 

the color and characteristic of ,he ink contained in 

the ink cartridge 104 as describJd pr~v~ously and I . . 
the remaininq amount of ink, andj1to enable ail of such 

information to be obtained, the umber of flags must 
' . I 

I 

be increased or the number of detectin~ means . I ":J 

themselves must be increased, and this will result in 
' - .. ; . t.· - . ~ ; !. ::·· ·~ ... ; I:-.·.:. ·. ... .'... -· .. · ·~ · 

complicated structure, which in turn wi!l result in an 
! 
! 

20 increased co~t. 

25 
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SUMMARY OF CJ!BE INVENTION ! 
so, it is an object of ~e pre~nt invention 

. I 

to eliminate such problems pecu~iar to the prior art 

and to provide an ink cartridqelto whii:h is impar1:ed 

information for c~ntrolling thel'driving conditions 

of a recordinq head on the basi
1 

of ink used. . 

It is also an object of he pr~ent invention 

to provide an ink jet recording appara~us of high 

performance and high reliabilit in which an ink jet 

recording head used changes itsidriving conditions 
. I . 

I 
so as to fit thereto. I 

It is a further object o~ the ~esent 
inveption to provide a construc{ion of 'such 

correlation that the mounting o~ an ink ca~tridge 
into an apparatus can be reliabf y acco~lished, and 

to enaure ink supply~ informati1n reading, etc. to 

be reliably eff.ected. , 

.. · . It. _is_,-~JlOther .op~t;· ... of. J.b.~- pre~ent. invention 

to provide a~ ink cartridge whiJh is simple in 

structure a'nd can prevent malf~ctioni,\g during the 

mounting of the cartridge, and dn ink jet recording 

apparatus into which such ink cJrtridne can be 
I ~ • 

mounted. I 
It is still.another obje~t ~f t~e present 

invention to provide an ink je~ jreoord~n~ appara~us 

in which a minimum number of dedecting means enables 

the user to recognize various k~nds of info~mation 
I 

I 
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I : 
regarding an ink cartridge, and~to protide such ink 

· cartridge. ! 
I • 
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It is yet still another ~bject ~f the present 

in~ention to provide an ink cartridge Vhich is 
I : 

interchangeably provided for an:ink je* recording 

apparatus pr~vided with a recor~ing hel.d ·fo~·causing 
I • 

the discharge of ink to therebyleffect~the recordi~g 
of images and which contains sald ink iherein and I I 

I : 

supplies said ink in response tq the d~scharge of 
i i 

said ink, oharaateriaed by the ~rovisi~n of a medium 

provided with information for c4ntroll~ng the 

driving conditions of said recoJding h~ad. 
~ It ia also an object of ~he pre~t invention 

to provide an ink jet recordinglappara~us w~ich 
I I 

permits the removable mounting ,hetein;of an ink 

tank cartridge forming a ·supplylsource!of ink for a 
! . 

. .. i i 
recording head for discharging said in~ to a 

recording .J!le~,iwn to- th~r~b.y .··.~ffJ9.~ ... ,rec4rding ,. ·:. 

-~harac.terize~· by the ~~ov~sion Jf: · l 
communication ~eans ~or lf fecti~g the 

! . 
communication between said ink ·tiank and the supplied 

I I 
I i ink; : 
I . 

reading means for readin~ ·the i~f()rm;.tion 
I . 

regarding said ink tank cartrld~e itse~f from an 

information presenting member prided ion said inJ< 
tank cartridge to present said ~nforma~ion; and 

l I 

holding means for holdint said lnk tank 
I I I . 
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I 

cartridge; 
1,,1 

a position in which sai~ ink cainmunication is 

effected, a position in which s~id inf~rmation is 

read and a po~ition in which safd ink ~ank cartridge 

is held being disposed in the rJmed or4er in the · 

direction of mounting of s~id iJk tank.cartridge. 

It is a further object o~ the p~esent 
invention to provide an ink tan4 cartr~dqe forming a 

supply source of ink for a re(l()jding h•ad £or 

discharging sai? ink to a recor inq me4ium to 

thereby effect recordlnq, chara~terizeA by the 
',1 provision of: , 
I 

an information presentini mem~et provided to 

present the information regardiJ

1

cg the ink t~nk 
cartridge itself; 

I 

a communication member f~r effe~tin9 the 

communication of the supplied=iJk with:an apparatus 
I 

body; and . _ _: ·:.. . . :: -r ·· .. , L·.·;. · ;' ~ 
a hel~ member ~~r ~eing ~eld by:said 

. I . 

.. 

apparat~s bOdy; I 
said communication mem.be!, said:information 

presenting member and said held ~er being 

disposed so that the communi":t~n of &aid supplied 

ink, the reading of said informafion and said 

holdinq may be effected in the ~mec:i oQier with the 

mounting operation of said ink trnk carltridqe. · · 

It is still a further object of :the present 
I 
I 
I 
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I l•lmlllllll 
' I 

I 
i 

1 invention to provide an ink jet!recor~119 apParatus 

-~. chara9terized by the provision Jf; 
an ink tank cartridqe wh~ch for~ a supply 

source of ink for a recording h~ad for discharging 

aaid·ink toward a recording ~um to thereby effect 

recording and which is provided 1with a:melttber for. 

10 

15 

20 

25 

I 
presenting inherent informationlregardfnq said ink 

tank ca~tridge itself and second inforiiation 

differing frOll said inherent in~ormati~n and is 
I 

removably mountable in an appar,tu$ bo4y1 

· communication means for ~ffectihg the 

communication between said ink Jank cattrid9e and 
; 

the ~upplied ink; 
I 

reading means for readin? said inher~nt 

inforination and said second inf~rmation1 and 
. I 

holding means "for·holdin~ said tnk tank 

cartridge; : i 

.. . a ~~.ft~on in .w~i~ .~~i~t!.~ .9¢~uni~atio_n is 

effected, ·a position in which. s~ia se~nd 
·information is read, a position ~n whi$ said 

inherent information is read an~ a posftion in which 

said ink tank cartridge is held ~einq ~isposed in 
t • I . 

the naIQed order in the directio~ of mou.intinq of said 
I 

ink tank car tr id9e. - i 
I 
I 

It is anot~er object of 1he pre;e~t inven~ion 

to provide an ink tank cartridge! fot a~ ink jet · 

recording apparatus which forms an ink ~upply aource 
I 
I 
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·1 -- .... 

! 

I 
i 
j 
! . 

for a reoording head for dischaJgi119 i~k and which 
. . 

~-. is removably mountable in the adparatus body, 

characterized by the proyision ~f an idherent 

information presentinq member tJr pres~ntin9 
inherent information regarding Jhe in~ ·tank 

cartridge itself, and a second Jnformatiion 

presenting member provided forw~rdly of said 

in!lerent information presenting ~er with respect 

to the direction of mounting fod presedtinq second 

information differing from said inherent 

information. ! 

It is still another obje~t of tie present 

inve~tion to provide an ink car~ridg~ "Pich is 
I 

mountable on a mounting portion r1on9 ~he i~sertion 

path of an ink jet recording ap~aratus having an 

openable-closable plate openabl~ and cl.osably held 
! 

in the insertion path to said =zn~nting portion, and 

~Ocking m~f f.. tor .r"."t~.illg. r~J.d "~bl..,,. 
closable plate from the opposite1 sides of said 

insertion path to inhibit the oJening ~ovement 
thereof and which contains there~n ink to be 

I 

supplied to a recording head an~ in which unlocking 
I • 

members en9a9eable with said loc~ing m~ers to 

the~eby release the restrain~o~ said lbcking ~ember 
during the mounting of said ink ~artri~e are 

projectedly provided on opPosit, sides,· . 

characterized in that s~id unloc~ing members are 

I . 
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1 provided asymmetrically with re~pect tq the 

-~. direction of insertiQn into saiJ inser~ion path. 

It is yet still another ~bject ~f the present 

5 

10 

15 

20 

25 

invention to provide an ink ~et\record~ng apparatus 

which is provided with an openaHle-clo4able plate· 

pro~ided in an insertion path f~r dir~ting to a 

mounting portion an ink cartrid~e cont~inin9 therein 

ink to be supplied to a recordi~g head and openably 
I 

and closably held, and locking ,emberslfor 

restraining said openable-ciosa~le pla~e from. the 
. I . 

opposite sides of said 1nsertiotj path to inh,ibit the 

openin9 xnovement thereof-and iniwhich ~he restraint 

of s~id locking members can be ~elease~ by unlocking 

members projectedly provided on!the op~site sides 
I . 

of said ink cartridge during the inser~ion of said 

ink cartridge into said insertidn path~ 
characterized in that said.unro~king m~bers and 

said 19oki·I}g -~mbers '!l'..e -~spos~d.,asymnietrically. 
with ·respect to the direction o~ inser~ion of said 

! 
ink cartridge. ! 

It is another object of ~e pr~ent invention 

to provide an ink jet recording jappara~us in which 
I 

is removably mounted an ink car~ridqe dontaining 

l . d - I d.; therein ink to be supp 1e to a 1recor ~ng head for 
I . 

discharging the ink to thereby ~ffect r.ecording, 
I • . 

characteriz~d by the provision 9f: 
a fla9 member pr9vided o* said ink cartridge 

! ! 

i 
! 
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I . 

and adapted to be protruded tow1rd a p~th along 

-~. which a carriage is moved only ~hen sai,d ink 

cart;idge is mounted on a m.ountJng porijion; and 
I . 
l 

a photosensor provided oh said ~arriaqe and 
! 

capable of being shielded from ~ight by said flag. 

member. ! 

It is still another .. objeit of tbe present 

invention to provide an ink car~ridge ~hich is 

rem.ovably mounted on the fixed ~ounting portion of 
I 

an ink jet recording apparatus ~or sup~lyin9 
dischar9ed ink ~o a recording hJad carr.ied on a 

movable carriage, characterized by the iprovision of 

a flag member capable of beinq drotruded and 

cont~ined, and means for protruding sa~d fl.ag member 

toward a path along which said daErriag~ is ~ved 
only when said ip.k cartridge i& unte~ on said 

mounting portion, the light int rception of a 
I 

photosensor pr~vided on said. carlria9e be.ing poss.ible 
.,,. . . - : ; :... - - . ~ : . .. .. ····I :'".·-~- . ~-- :' - .... ~ . .. . 
by said flag member. I 

• I • 

By providing on an ink c'rttidg' a medium 

including information for drivi± an in.lk jet head, 

the driving conditions of the i jet hiead matching 
. i . 

the composition of ink can be a~toma.tically set by 
I 

an ink jet recording appa~atu!f'i~self, ~nd this 

leads to the possibility of provjl.ding ab ink jet 
. ! . 25 

recording head which is simple tr opera~e and high 

in reliability .. 
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1 Also, there can be prov~ded an ink cartridge 

--. which can be prevented frOlll be!~~ erro~eously 
inserted by the user and which has information for 

properly controlling the drivini of a ~ecordinq -

5 

10 

15 

20 

25 

head. 

Further, in a position erein ~n.ink. 

cartridge is held in an apparat s bodyt the 

communication between an ink su~ly sy~tem. and ink 

is effected prior thereto and t!erefor~, the ink 

communication state can be secu!ed neaf the held 

position of the ink cartridge. IIn addition, prior 
i 

to the holding, the information\regard~ng the ink 

cartridge. is readable and there!ore, t~e • t 
impossibility of reading o~ misjudg~ent does not 

ooaur near the held position. ~rthenpore~ ·the ink 

communication is effected prior:to rea~in9 and 
~ \: • I 

therefore, even if the recordtnJ opera~ion is 

immediately started in r~sponse!to rea4~ng, the~e 
•• . • - : '! ~-!'. - .II •• ~ ~ ••• •• •••• ·i :·.·:. . . ·-· . _..... ... ~ . . . 
will occur no inconvenience sue~ as the introduction 

of air into. the ink supply"" syst~m, and' even if I , 
conversely, the ink.cartridge i~ pulled out during 

the recording operation, this ~n be d4tected before . 
I : 

the ink conununication is cut of4 and t~erefore, 

there will occur no similar 1-ncJnvenience if the . ! : 
operation is discontinued. i 

Also, according .to the p1esent in~ention, ·.in 

the position wherein the ink ca~tridge .is held in 

I 
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1 the apparatus body, the C0111111Uni~tion between the 

-~. _ink supply system and ink is efFected prior thereto 

and therefore, the ink comm.uniaktion state can be 

secured near the held position ~f the ink cartridge, 

Further, the inhetent informatibn regatding the ink 5 

10 

15 

20 

25 

I . 
carttidqe becomes readable near: the head"pos~tion, 

I . 
and information differin9 from. kaid in~ormation is 

i 
read in a predetermined range f foit the ink 

I 

communication position to the v~cinity of the held 
I 

position and therefore, if desi~n is ltl{lde such that 

a warning is given in response to the ~eading of 
I 

this information, the unsatisfa~tory hQlding of the 

ink partridge can be detected ti obvia~e the falling 
l off thereof. ! 

. . . ' 

Furthermore, the horiao~al poditions of the 

unloakin9 members pr~vid~d on t~e ink ¢artridge side 

and the horizontal positions ~£!the locking members 
! 

provided correspondingly to the+ are m~de 
··asymmetri~al: ;~'i th r-es.pec~ \~~- tii~·-.dfr~ct~io~· ~f .; 
insertion, ·.i.e., different from leach o~her with · 

respect to the vertical direct~4n or the direction 

of insertion, and therefore, evJn if the ink 

cartridge is inserted into the lountin9 portion with 
I I 

the vertical direction or the l~ngitud;na1 direction 

thereof being mistaken, the loc~in9 ~bers and the 

unlookiqg members will not come;into engagement ~ith 
I each other and the locked state;w111 not be released 
I 

I 
I 
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I 

I 
1 

and thus, the ink cartridge wil~ be pr~vented from 

- ··· being mounted by mistake and acJordin9ty, any 9-amage 

attributable to wrong mountin9 4an be ~revented. 

10 

20 

2.5 

Also,· according to the p~esent lnvention,·the 

flag.member capable of being prJtruded'.and contained 

which is provided on the ink. caJtridge _.is·· protrud~ 
from the cartridge toward the ~th alo~g ~hich the 

I 
carriage is moved when the ink lartridge is mounted 

on the lll0untin9 portion and the efore, .the mounting 
I 

of the ink cartridge can be det~cted bj the 

photosensor car~ied on the carrla9e, a~d by 
! 

var.iously ohan9inq the form of the fla~ member and 
. I : 

characterizing each. ink cartridge, the1information 

for a plurality of ink cartrid9ls ca~ *e . 

individually judged by a co~inJtion t~ereo~ with 

the D10ved poeition 0£.the aar~i1qe. 
• I 

I 
BRIEF DESCRIPTION OF THE.DRAWINGS , 

Fi~u~~ ··~ is a . ~·r.ac~eri,-~~~ -~r~~h showing 
I ; 

the relation between an applied }pulse ~nd the growth. 
I of a bubble. ! 

Piqure 2 is a perspectivt view ~bowing the 

construction of an ink cartridge mount~ng mechanism 
I 

according to the prior art. ~ \ 

Figure 3 shows the const}uction.of an ink 

cartridge detecting device acco~din9 t~ the prio~ 
• I 

art. 
i I . 

I 
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Figure 4 illustrates a photosedsor for the 

detecting device of Pigure 3. . 

·· Figure 5 is a schematic rspedtive view 

showing an embodiment of the in
1 
cartr~dge according 

I 

to the prese~t invention. \ 

Fi~ure 6 is a block dia~ram shcfwin9 a 

construction for controllinq th~ driving of a 
I 

recor.ding head by the informatitn ·of t~e ink 

cartridge. J · 
:Figure 7 is a flow char showi~g an example 

of the sequenc~ until printing ls acco•plished by 

the information of the ink cartkidqe. 

Figure 8 is a schematic ~erspeqtive view 

showing another eaibodiment of t'e ink ~artridge 
l . 

according to the present invertt1on. 

Figures .9 to ~S are sch~tic iierspective 

views showing further embodiments. 
I 

· Figure.16 ii! a s~mati~ pe~sp~i;ive_ vie~ 
.showing th~ ~'~~talled. ~o:~t~~it Fa m~ium carried 

on an int cartridge. ~ 

Figure 17 is a schemati vie~ showing an 

example of the ink jet recordin appar4tus. 

Figure 18 is a perspecti~e vie~ showing an 

ink jet recording apparatus aactrding ~o an 

embodiment of the present inven,ion wi~h_th~ top 

cover tnereof removed; ·1 
Fi9ures l9A and_l9B are r persp~ctive view 

I 
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I 
and a ~ragmentary cross-sectionfl viewt 

respectively, showing an exantpl~ of th• construction 
I 

of the ink cartridge mounting ~rtion ~f the . 

apparatus according to the pres~nt inv.ntion. 
I . 

Figure 20 is a cross-sec~ional view showing 

an example of the construction of an' i'k cartridge 
! - . 

according to an embodiment of t'e·pres~nt invention. 

Figure 21 is a perspecti~e ~iew· for 

illustrating each portion for e~fecting the mutual 

coupling between the ink cartr11ge and the body 

side .. 
I 

Figure 22 illustrates thf relatlon in the 

coupling position of each portidn c:onc~rned ln 

coupling in the present embodimJnt re~tive to· the 

insertion of the ink cartr.idge. j . 
I 

Figures 23A - 23E illusttate in~onveniences 
~ I 

i 
which oacut when the coupling ;P<fsition relation as 

; 

in the present embodiment is no~ adopt~d • . 
. ·• - ... -r . I . .\ ~ .. . . 

Figures'· 24A and' 24.B ·a·rtf ...... r~agm~ntary 
! • 

enlatged vi~w and a coupling po~ition relation ·· 

illustration, respectively, s~J,ing an improved 
I 

embodiment of the ink cartridge ~£ Fig~res 21 and 
I 

22. I 
Figures 25A and 25B are ~lock Magrams ....... i 

I 
showing a control system for th~ constr~ction shown 

I 

in Figure 24 and a flow chart sbbwing am example of 
I . 

the operation thereof, respeotiv~ly. 
I 

I 
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I 
I 

Figure 26 is a perspect4ve vieW showing an 
I 

example of the construction of pn ink cartridge 

mounting mechanism according t~ the pr~sent 
i 
i invention. 

Figures 27A and 27B illdstrate the normal 
I 
: 

cartridge mounting operation byi the embo~im~nt of 
• I 

Figure 26. ! 
i 

Pigure& 27C and 270 ill;strate :a wrong 

mounting operation. 
1 
I 

Figure ~8 is a perspect~ve view showing the· 

construction according to anoth~r emboaiment of the 

present invention. I 
! . 

Figures 29A and 29B ill~trate ~till another 

embodiment of the present inven~ion. . 

figures 30A and 30B ill,+trate the·. 
I construction of the ink cartridge acco~ding to the 

~ . I 
present invention before and ~f~er the.cartridge is 

. I 

:::::~:::r~~::Ak-:~=do;r;o~s:;c~;ef::;~er 
in the ink cartridge according do the present 

! 
invention. I 

I 
Figures 32A and 32B illustrate ~he operation 

I . 
of another embodiment of the~in~ cartr~d9e according 

to the present invention in a s~ate in :which ink is 

present and a state in which in~ is abS,ent, 
I 
I 

respectively. 

I 
I 
I 
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DESCRIPTION OF THE PaEFERRED ~D~MBNj's 
some embodiments of the bresenti invention 

will hereinafter be described ik detail with 
I 

I reference to the drawings. 

[Embodiment ll 

Figure s is a partly br en-awaiy ~~r~pective 

view showing an ink cartridge 5 remov.bly mountable 

with respect to an ink jet reco ding a~paratus 

according to the present inventlon, an~ a portion of 

a connecting device 52 conneote! to th• ink 

cartridge 51 and provided with l supplt portion for 

supplying ink to the ink jet reJording.apparatus and 

a suj>ply receiving portion for Jeaeivi4g waste ink 

f rOlll the ink jet recording appa~atua~ 'he connecting 

device 52 being provided on thejink jet reci,rdinq 

apparatus side. I 
In Figure s, ~he ~eferenhe numetal 12 

designates_ th~ '··hous~ng . o~ ~th.~' 1~_,cart;7~~ . 51 "}lich 
is usually made by plastic moldJn9 in •ccordance 

with the shape or construction ~f the qartridge 

containing portion of the ink j1t reco~ding 
apparatus body. 

The reference numeral 13,denote• a 

hermetically sealed type ink ~on~ainer ~or 
containing ink therein. resen~ embodiment, 

the ink container 13 uses a fle ·ble ink bag in .. 

which ink is enclosed. The refep:ence nµmeral 15 
I 

l 
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I 
1 

designates an ink supply portiorl formeq of an· 

elastic material such as silicoJe rubbJr. This ink 

--. supply portion is connected to ~e ink ;baq throuqh 

10 

15 

20 

25 

an ink conducting tube 15a, and rhen t~e ink 

cartridge 51 and the ink jet reqording apparatus are 
I : • 
I • 

connected together, the ink sup~ly por~iQp p~ovides 

a portion into which a hollow izik n~ed1e lG .· 

installed in the connecting dev~ce 52 df the ink jet 
I 

recording apparatus is inserted~to the~eby supply 

the ink in the ink bag into the:ink jet recording 

apparatus. I 

Any ink forcibly discharled f r°'1 an ink jet 
. I 

reco~ding head by the filling o~ tbe recording head 

with ink or by the reaove~y ope~atio~ ~r the like of 

the recording head passes throuJh wast~ i~k· 
I 

collecting tubes 16a,and 16b inJtalled.in the ink 

jet recording apparatus body anJ is fed into a waste 
I 
I I . 

ink reservoir_l8 through a hole;11 for~ed in th~ 

··housing of- th~-· ink ~artr~~9~· ... -~h~: ~~f~~e~~~ nu~eral 
19 designates a medium having iJformation indicative· 

I 
of the kind of the ink in the irlk cart~idge. The 

medium used in the present ~iment is a resistor 
I 

(having a predetermined resistaqce valqe selected 
I 

from. all\on9 O to oon). The refe~ence cijaracters l9a 
I 

and 19b denote terminals provid~d on tije ink . ~ . .' 

cartridge side to electrically·donnect the medium to I . 
I . 

the ink jet recording apparatus !body. .When the ink 
I 
' 
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1 
cartridge is completely connect$d to the ink jet 

I 

recording apparatus body, theseltermin.ls l9a and 

-~. 19b are electrically connected fo pin ;erminals 20a 

5 

10 

15 

20 

25 

I : 
and 20b prepared in the ink jet!recordlng apparatus 

I 

body. tl'hese pin terminals are tlectri~ally 
I 

connected to a control circuit in the lnk jet ! MO • ' 

recording apparatus body, whichlcontrol circuit can 

electrically freely read the informatibn of these 

elements. I I . 
Figure 6 is a block dia~ram shqwin9 the 

manner in which the ink cartrid~e 51 s~own in Figure 
I 

5 is connected to the ink jet r~cordin~ apparatus ! . 
53·. : By the ink cartridge 51 betng mouhted in tbe 

ink jet recording apparatus 53,ithe meaiu= 19 
. ! • 

i : , .. 

carried on the ink cartridge is:connected to the 

interface 54 of the apparatus 5~ side, whereby the 
\ . I 

information of the medium 19 is!trans•itted. On the . i 
basis of this information, control as will be 

.. desor ibed · ia~~r, fo; exa~pl'~ tie' .. ~ablei ~of°. ROM ~6 
I 

including a conversion table, i• selec~ed, and on 
I 

I 

the basis thereof, the driving 9f a re~ordin9 head 
I 

59 is controlled by a head drivlnn con~rol device 
I - : 

61. I 
Figure 7 shows a seri!s pf operation 

sequences when the power sourceiswitch of the ink 
! 

. .. 

jet recording apparatus body is; closed in a stat·e in 

which the ink carttidge 51 is ~unted ~ith res~~t 
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to the ink jet recording appatalus 53 $hown in 

Figures s and 6 and the terminats 19a ~nd l9b of the 

-~. mediUJ.U 19 of the ink cartridge ~l are electrically 

connected to the pin terminals ~Oa and. 20b of the 

apparatus side and the ink suppty system is 

connected to the apparatus body 
I .. 

5 

10 

15 

20 

25 

I 
At a step SlOl, a powe£ ~ource switch is 

closed. At a step 8102, whetllet tile ibk cartridgf! 

ia mounted with respect to the •pparatµs is judged. 
' 

If the ink cartridge is not 1110uf tea, a warning lamp 

is tqrned on at a step Sl03. If the ink cartridge 
I 

is judged to be mounted, at a step SlO., the 

resi~tance value of the medium 4arried.on the ink 

cartridge is read. At a step stos, ·in.conformity . i .. 
with the read resistance value, ldata i$ read out 

from a data table. At a step sioo, th~ data is 
.. l 

I 

judged, and if the data is ab~e*t, the warning lamp 
' 

is turned on at a step Sl07. l~ the d•ta is 

l)resent, at a 'iitep S1oa,' ~lie- aafa' is .. ti~ns·f~rre~ to 

a driving~· Thus, at a stepjS109, ~he recording. 

head is driven in accordance ~i~h a prtdetermined 
I 

table, and at a step SllO, whet~er printing is 
I 

possible or whether a printing 4iqnal ~s present is 
I 

judged, and if printin9 is pass~ble by the printing 
. i 

signal, printing is effected at!a step!Slll. If 

printing is not possible, returd is made to the step 
Sl09, where processing is effec~ed to niake the . 

i . 
j 
I 
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I 
! 

recording head capable of println9. O~ courser the 
I • I 

detection of the presence or ab~ence o~ the ink 

cartridge may be effected by detecting the medium 

carried on the ink cartridge. I 
Table 3 below shows an ef'ample ~f the 

conversion table of the resista~ce values of the I -- . 
resistor on the ink cartridge and the ink jet 

driving conditions, etc. for ~se reststance 

values. 
1! bl 3 a e I 

i ·Number of Resistance Pulse l 

Voltage Fr~uency ~relilllinary value width I :discharges i 
I ; . 
[~z]. 

. 
[kO] {V] {µs) [till\eS} 

I • 
0 0 0 10 : • 0 . 

I : 

o.s 21 7 !3 128 
I ' 1 21 \ ·7 I 4 128 

5 28 3 : I 13 128 

14 
; 

10 28 3 
t --

so 
: - : "'":' i .. ' .. . 

! 100 28 3 ; 6. so 
I 

200. 28 2.5 16 
I so 
I 

00 0 Q . I a 0 

Resistance value vs. head driving c~nditions 
I . 

conversion table recorded in; the ink jet 
recording apparatus body. I 

I 
~ 
! 

. I 
i 

I 
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i 
I 

This conversion table islpre-re~orded in the 

control ROM in the ink jet reco~ding apparatus. 

After the presence of the ink cJrtridge is 

confirmed, the information on tde ink cartridge i~ 
I 

read as the resistance value. ji 
Where for example, the k nd of the ink jet 

recording apparatus 53 is the a raratus example I "in 

Table 2 and the kind of the ink !is the ink ~ in 
l 

Table l, if the resistance valulof the resistor on 

the cattridge corresponding the to is l kO, the 

info"!lation that the driving vo~age ia 21 v, that 

the ~ulse width is 1 µsec, that rhe driving 

f req~ency is 4 KHz and that the rumber ~f 

preliminary discharges is 128 times is read from the . 
conversion table recorded in the ROM 56. which is 

sho~n in Table 3, by the CPU 55,1 and then is 

transferred as the da~a during t~e drivinq of the 
. I 

ink jet recording head t~ a part~culat ~rea of the 

·RAM 56·. Likewl.se, if· th~ \·esist~-nce .. va~~ue .. , · · 
correspo~ding to.the ink@ is i4o kO., the 

conditions ~hat the driving voltb9e is 28 v, the 

pulse width is 3 µsec, the driviL9 frequency is 6 

iHz and the number of preliminar~ discharges is 50 
I 

times are read from the conve_IsiFn tabl:· 

When the recording head 59 is actually driven 
l 

to effect printing, the CPU 55 arain inpicates t~e 

afore~entioned data fro~ said de~er~inep area of the 

I 
I 
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I 
RAM to a reading head controlle, 58. 6f course, the 

table differs from apparatus to Jappara~us, and for 

the ink ®, in the apparatus exakple II, the driving 

voltage is 21 v, the pulse widtJ is 7 µsec, the -

driving frequency is 3 KHz and Jhe number of 
. I 

preli~inary discharges is SO tiJes, and f~rther, if 

the clog preventing mechanism 14 a very simple 

device and the ink @ is unsuitable, if the data on 
I 

the conversion table in that a~ratus is made to 

have a particular value (in this exampi~, 0) for 
I 

identi-f ication, the ink jet reejrding ~paratus will 

judqe that setting is i~possibl , and can produce an 

alat,. ~bus, any ink which is ifficutt to 

discharge when used in a r~cord g hea~ having a 

predetermined characteristic caj· be automatically 

discriminated. I 

Further, by sufficiently securi~g the 

capacity of the conversion tablej, many expected . 
. . - ... :; -:- I ' . . . ~ ' . 

kinds of drivl~~ condit·i~n~ -~r~ a·~put t~ the 

conversion table, whereby there ban be realiaed an 

ink jet recording apparatus which can cope with 
. I 

excellent ink in the future. tnl the af~redescribed 

embodiment, description has beenimade wtth respect 

to an example in which reading ib effected from the 
l 

conversion table and the drivinglvoltag~, the pulse 
! 

width, the driving frequency and! the nutnb.er of 

preliminary discharges are all m~de var~abl~, but it 

I 
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is apparent that it is also pos~ible tq form in the 

apparatus a circuit in which mo~e simply, for . 
example, only the driving volta4e, only the pulse 

! 

width, or only the driving fr~ency, dr a possible 
I 

combination thereof is set by t~e resi$tance valu~ 
I 

of the resistor. Also, the iaf~rmation d~signated 

by the medium can include, in a~dition to these, the 
I 

conditions of the pre-heating itj which the recording 

head is pre-heated to improve t~e characteristic of 
i 

the ink or the preliminary disc~ar9e in which 
[ 

discharge not c~noerned in reco~ding is effected to 
I improve the recording charaoter~stic, such ink 

diac~arge conditions that optimt disch,arge can be 

obtained during recording, the ~nk disqharge 
I ' 

oonditions when recording is ef ~cted by th~ use of 

inks of plural colors., o~ the d~scharge recovery 
! 

conditions of the recording head which correspond to 
! 

the ink used. · 
- : :.• ii: . . . L.... .. \. 

~he discharge recovery c+nditions are 

performed when the dlscharg~ st~te is deteriorated 
I 
i 

before predetermined recordin9.ir terminated, and 

include, for example, a series dt operations of 

moving the recording head to a pbsition opposed to a 
i . 

cap member, thereafter causi™J t~e cap to bear 

against the discharge port surfa~e, dri~ing a pump 
I . 

for recovery to thereby forcibly~ discha~qe the i~k 
l 

from the aischarqe port, opening! the ca~, thereafter 
I 

j 
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I 

1 effecting idle suction for disc~argin9 the ink in 

--. the cap, and cleaning the di~rge pott surface of 

the recording bead by a blade, 1r one of these 

operation& or a combination Of ~WO Or more Of these 

5 

10 

15 

20 

25 

operations. That is, the disc~t9e reqovery 

conditions show the selection·od these op~rat~ons 

and a condition for which thesej
1

operations are 

performed under what degree of {'ad, and optimum 

conditions are set in conformitJ with tille 

characteristic of the ink. For ~xample, for ink 
• 

which is low in.viscosity and e1sy to dry, it is 

n~oe~sary to set the discharge 'iecover~ operation at 

h19h frequency, and for ink whiJi is hl'.9h in . . 
I 

viscosity and difficult to dry, rhe fr~e~c: of the 

discharge recovery operation ca~ be set low. Here, 
I 

the frequency includes not only ~he frequency of the 
" . i . . l 

I 

recording operation, but also ~~~ operation load or 

the like o~ th~ rec~very ~~mp i~ th~ -~~~v~~!. .: 

operation. - Af~~, the 'pre:_heati~···'co~ditions are 
I 

necessary fqr bringing about sue~ ink conditions 
I . 

that optimum recording can be a.<fomplished during 

recording in conformity with th~ characteristic of 

the ink used. For example, as r~gards ink of high 

viscosity, it is pr~ferable to. h~at such ink at a 

somewhat high temperature to re4xce the load of the 
I 

ink discharge conditions during·~he recording by the I . 
recording head, and adjust the viscosity of the ink. 

l : 
I 
1 
1 
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By these various conditipns being also 

included in the conversion tabl~ of th~ body side, 
I 

more excellent recording can be:acoom.plished more 
. . 

easily as compared with a case ~here discharge 
! . I 

conforming to the characteristi~ of ink is effected 
I 

under only the discharge conditf ons. 

As regards the form in w~ioh t~ resistor as 
I 

the medium is catried on the in1 cartridge, such 

resistor may be provided at a p~edeter$ined location 
' I 

on the front face of tne ink caitridge in which a 
l 

colle~ting portion is provided, Jbut al~ernatively, 
I 

may be provided on the upper su~face of the ink 
I 

cartridge as shown in Figure s. 1 

- . : :-:· ~ ! .... ·If.-· 
., 

. 
. i 
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l In this case, as reqardsj the r~sistance value 

-~. of the resistor, a resistor of d~fferent resistance 

value may be carried between the! terminals of the . ! . 
cartridge side which are connectrd to the contact.S of 

5 the apparatus side, or the expan~e of the resistor can 
• ; . 

be chanqed, whereby the resisto.r; may assume one of i . 
various resistance values. As ai method of changinq the 

I 

resistance value of the resistor'. at this time, it is 
I 

possible to utilize a loqo type ~r the like of a 

10 predetermined shape. Also, the ~et resistance value 
i 

may be·such a value that the conyersion table set on the 
I 

body side as previously describe~ can be properly read 

out •. 
j 

As a method of carryinq ~his resistpr on the 

15 ink cartridge, mention may be maae of a method of forming 
i 

the resistor by printing so that1 it may directly assume 
! . 

a predetermined resistance value· relative to the upper 
I 

surf ace of . the .ear tr j.dqe, .. q.r. a ra~thod o~ _ s ~i~~ing_ a .. . - . : :,· , ,. ~ :- ····· .. I, .. _, .. . 
I 

label printed with a resistor so} that it may assume a 

20 predetermine·d resistance value. 1 
I 

For the mounting with re.pect to the apparatus 
I 

of a cartridge provided with suet a resistor having a 
I 

predetermined resistance value 1 4esiqn is made such 
i 

that the terminal of the resiS"toi and the terminal of 
I 

25 the body side scratch each other. 1 This is because in 
i 

some cases, stable reading of th~ resistance value 
I 

cannot be accomplished even if ~e terminals are 
! 
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1 connected together with their sujrf aces oxidiied and a 

-~.filln remaininq formed thereon, ard such instability can 

be eliminated by mounting the c;a!rtridge in such a 

s 

10 

! 

manner that the oxidized film i~ scraped off, 

In the foregoing, a resi.Jstor has been described 

as ~n example of the resistor cairried on 1:he ~artridqe, 

but it is also possible to use a capacitor, a diode, a 

coil, a battery or the like for '.the sante purpose. . . 
Fi9Ure 9 shows an embodifment of the afore-

' 
described ink cartridge in whicti the information medium 

is made removably mountable. Iri Figure 9, the reference 
I 

numeral 28 designates a chip prdvided with a resistor 

which is an information medium. · By the chip 28 being 

combined with the mating portion of the ink cartridge, 
. 

15 this ink cartridge becomes enti~ely identical in 
• 

appearances and function to the '.ink cartridge shown in 
~ 

Fiqu~e S. Accordingly, in· the:~nufacture of the ink 

cartridge of the present invent~on, it is unnecessary 
.... - • .Z I : 

... : ; :"'• .. • . "'! ... =. . • .. . .. ;. :·."'~. ~t .... 

to pre-assemble and prepare the housinq 12 of the ink 
• 

20 cartridge correspondinq to the ~ind of the ink and the 

element 19, and it will become ~asy to prevent the 
' I 

mixing of products if the chip ~8 is mounted when the 

' ink cartridge is filled with the ink, and efficient 

production be comes possible w.~h a result that an 

25 inexpensive and highly re1iable ink ca~tridge is realized. 
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In Embodiment 1, a 

resistor has been shown as 

in the present invention, a 

I 
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I 
I 

i 
• I s:unpie 

I 
element such as a 

i 
the information medium, 

I 

sem~conducto.r can be • 
i 
! 

but 

5 employed as another example of ~he information medium. 
f 

10 

15 

20 

25 

Figure 10 shows an emboditnent ot the present invention 
i .... • 
l 

which is provided with an electtically erasable read-only 
~ 

semiconductor memory array as tile info~mation medium 

in the ink cartridge. 

the ink cartridge body. 

The ref e~ence numeral 2l denotes 
l 

The re~erence numeral 22 
I 

designates a semiconductor memolfy array. Here, the 
l 

semiconductor memory array is atj ROM (read-only memory), 

an E~PROM (electrically erasabl~ rewri~able read-only 

memory), a battery back-up RAM Jr the like~ The 

reference numeral 23 denot~s a 4ubst~ate a~tached 
i 

accurately to the housing porti~n of the ink cartrid9e. 
\ . . 

• 
This substrate has a terminal ~qrtion 26 for fixing 

' 
the memory array thereto and eldctrically connecting , ; :.· - . . ~: .·. .. . I , .. ,_ . .•. .. . . ·= . . 
the memory array to a connector !prepared in an ink jet 

recording apparatus 24. As shoJn in Figure 10, when. . 
• 

the ink cartridge body is inse~tjed into the ink 
I 

cartridge receiving portion 27 df the ~nk jet recording 
! 

apparatus 24, the connector 25 ~nd the terminal portion 
J 

26 are electrically connected-tqgether. At this time, .. 
• I . 

an ink reservoir and a waste ink reser~oir are likewise J . • 
t 

connected to the connecting device of the ink jet 
I 
: 

recording apparatus. 
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i 

l The series of operationlsequences when in this 
' 

state, the power source switch 4f the ink jet recording 
- ...... ! 

apparatus body is.closed are si~ilar tQ those shown in 

Figure 7.. In the present embod~ment, the memory -array 

5 provided on the ink cartridge p~rmits more infor~tion 

to·be recorded thereon than the !information medium I .. . 
I 

shown in Embodiment 1 (memory a~rays of l or more (K 
t 
I 

byte) as the lowest capacity ar~ now commercially 

available) and therefore, the i~k jet driving conditions, 

10 the discharge recovery conditiorf, the pre-heatin9 
I 

cond~t~ons, etc~ are directly wr~tten therein as in 
l 

the conversion table carried on !the apparatus body in 
I 
I 

Embodiment l. Accordingly, the ~PO quickly transfers 

the information such as the ink ~et driyin9: conditions 
I 

15 as the data during the drivin9 ~ the ink jet recording 
i 

head from the memory array to a particu.lar area of the 
\ 1 

I 

RAM after the closing of the powbr source switch. When 
. I 

I 
the reco~din9 head is to be driv~n, the driving may be 

f • .• 
. . ; .. - ~ "'t .-.·.. .. •.·: :··:. . .... ~' .... .... • . " . 

effected in-a:manner similar to that described with 

20 respect to Embodiment 1. ··i 
I 

• 
A feature of the presen~ieltiboditnent is that as 

I 
previously described, the ·information such as the 

' 
driving conditions, etc. matchin~ the ink in the ink 

i 
cartridge is recorded in the mempry of the ink cartridge. 

25 for each kind of the ink jet rec~rdin9 head and therefore 

a conversion table need not.b~ Pfepared on the in~ jet 

recording apparatus body.. Accor~ingly, it is unnecessary 
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to prepare a number of conversicit tables in advance. 
i 
; 

That is, in the present embodimelnt, even if new ink - .... .. ! 

5 

10 

15 

20 

is prepared in the future, only fhe ROM data of the 

ink cartridqe can be changed and: therefore, the present 

embodiment is high in ekpansibil~ty. . . 
I 

Figure 11 shows an exam.p~e of the .. ink· cartridge 
I 

in which the removably mountable~ information medium . 
adopts the memory ar~ay as desc~ji.bed in connection 

l 
with Figure 10. In Figure ll, the refe~ence numeral 

l 30 desiqnates a semiconductor me~ory ar~ay such as 
! 

ROM, BEPROM or a battery back-upj RAM. !rhe semiconductor 

memory array 30 has on the housi~9 31 thereof a terminal 

33 f~r electrically connecting ~e meDl<>f:Y array to the 

connector 32 of the ink cartrid9~. The.reference 
i . . 

numeral 34 denotes a terminal for electrically connecting 
I 

the ink jet recording ~pparatus body to the memory 
t • 

array. Accordingly, again in th~ present embodiment, 
I 

it is apparent that an effect si~ilar to. that of _.the 
• . • ... - ~ . ; • ... t.-. ... ~ • • . 

elnbodiment ~h~~~ in Fiqur; ;·9 .. ls. ~~~ainecl. 
I 

(Embodiment 3] 
i 

Figure 12 shows another ~ri:>odim~nt of the 
i 

present invention in which the i*formation such as the 
! 

ink jet recording head driving'-""cdlnditions are recorded ·· 

25 in a memory on the ink cartridge:in par$llelism to 
I 

the direction of insertion of th+ ink cartridqe into 

the ink jet recording· apparatus.· The reference numeral 



. . ... . 
-~..:..:...:..__.· .. . 

-------- --· ----- ---
... 

; •.. ~--.,:·. ·~-;.::;;~'.;;..!:'.: ::f:.;_: "'<-<'."~;.":~ .. ~=-=~f*-~r,.,;:;;?:~~;.-. "~ ... ; . ------- This Sheet Has Been.Replaced -

. 11\llWll ~ t 

1 

--. 

s 

10 

I 
; 

46! 
! 

I 

35 designates a magnetic tape ori which the information 
I 

I 
such as the ink jet driving conditions is recorded at 

I • 
35a in parallelism to the diree~ion of insertion of 

I 
i 

the ink cartridge by variations jin magnetization polarity, 
' 

density, etc. Also, in order t~ prevent unsatisf~ctory 
' 

reading of the information ca~s~d by a cl@nge in the 
l 

insertion speed, exclusive trac~s in which timing 

information is written at predeJermined intervals are 
I 
I 

set at 35b in parallelism to th~ track in which the 
l 

aforementioned information is wiiitten. 
t 
t . 

. As shown in Figure 12, t:{he information such as 

the ink jet head driving conditibns recorded on the 

magnetic tape is successively re.lad by a reading head 

36 when the ink cartridge ~s ins~rted i.:pto ;he ink jet 

15 recordinq head body. After thisi information is 

transferred to the RAM area in the ink jet recording 
~. " . l 

20 

25 

apparatus body, the ink jet re¥oirdinq head can be 
~ 

driven on the basis of th~! .~nfofma~ion .;.~n -~~~ s.~~e 
... -: :,.• - ~ .· ' ... :; ··•·· ······t :"' .... :.. -- ... 

manner as in the embodiment:. showp in Fi<jure 10. 

[Embodiment 4 J 

Figure 13 shows 

the method of recorClinq 

i 
i 

I 
. ! 

another ~mbodim.ent 

informat~on on the 

' 

in which 

ink cartrid9e 

in the embodiment shown in Fi<Jtlrfa 12 is chanqed. In the· 

present embodiment, the informat~on such as the ink jet· 
i 

driving conditions uses a bar core 37 sticked to ~he 

housing portion of the ink cartr~dqe, in place of the 
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magnetic tape shown in ~he previ(ous embodiment. 

in this case, as in the previou~ embod~ment, the .. 
Again 

information such as the recordi~~ head driving conditions 
l 
! 

is successively read by a readi~q head 38 when th~ ink 

5 cartridge is inserted into the i~k cartridge re~eivinq 
c 

portion 27 of the ink jet record~n9 apparatus~ In the 
I 
: 
' present embodiment, a bar code n~ed only be printed as 
t 

the recordins medium and therefo~e, the medium can be 
I 

I 
manufactured relatively easily aha an inexpensive ink 

l 
10 cartridge can be provided. 

15 

[Embodiment 51 
I 

Figure 14 shows another ~mbodiment in whieh the 
: 

method of recording information pn the ink yartrid9e in 

the embodiment shown in Fiqure ip is ch~nged. In 

Figure 14, the reference numera1J39 des~qnates an ink 
:. i 

I . 
cartridge, and the reference num~ral 40 denotes a 

. l 

tbree-·din\~ksional· infd'rmation, pa~te~n disposed on the . ; . . ~. ' . . . 
housing: of the l.nk cartridge. T~e infotmation pattern 

t 

20 40 is molded integrally with the; housing of the ink 

cartridqe. The reference numeral 41 designates a . 
three-dimensional information pattern for timing 

information. As shown in Figure,14, the information . 
' such a~ the ink jet recordin9 he~d driving conditions 
I 

25 recorded on the three-dimensionai information pattern 
l 

is successively read by·a r.eadin~ cam switch 42 when 

the ink cartridge is inserted into the tnk cartridge 
i 
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receiving portion of the ink je~ recording apparatus. 

After this information is trans~erred to the RAM area 

in the ink jet recordinq appa;ra~us body, the ink jet 
t 

recording head can be driven on!the basis oC this· 
I 

• 
5 information in the same manner c:is in the embodiment 

i 
shown in Figure 10. 

. 
[Embodiment 6] i 

Fiqure lS shows another (embodiment in which the 

10 method of recording information ~n the ink cartrid9e 
I 
I 

in th~ embodiment shown in Figu.tfe 14 is chanqed. :In 
j 

Figure 15, the reference numera~ designates an ink 
1 

cartridge, and the reference nun(eral 41 denotes a 
! 

three-dimensional information p~ttern disposed on the 

15 housing of tha ink cartridge 40. The information pattern 
! 

41 is molded integrally with th~ housill9 of the ink 
,, ·\. . : 

cartridge. ThG .reference nu~ra!i 42 desi9nates a 
! 

three-dimensional information pafttern f~r timin~ 
.. - ._ '":.:_-:..... - " .... ~! .· ..... ·····!:·.·-:. ·- ~'·· ... , .. , 
information. In the embodiment rh~wn in Figure 15, 

20 the information such as the ink ~et head driving 
' i 

conditions so recordea in the th~ee-dimensional . i 
information pattern is successivbly read by the 

' l 
photoelectric switch 43 of· the i~k jet recording head 

f 
body when ~e ink cartridge is i~serted into the ink 

I 
25 jet recording apparatus. After ~his information is 

transferred to the RAM area in the ink jet recor<\.ing 
I . 

apparatus body, the ink jet recok4ing head can be 



l 
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43 

i 
driven on the basis of this infdrmation. 

I 
The medium for transmit~in9 the information by 

I 

the aforedescribed various syst~ms, as shown in Figure 
j 

16, may preferably be disposed, jfor example, above the 
i 

5 ink connecting portion between ~e ink cartridge ~nd 
I 
I 

the recording apparatus with reslPect to the ~irection . . . . 
of gravity. That is, it is prei~rable that as shown 

I 
in the surfaces 44-48 on the caX:tridqe in Figure 16, 

; 

the information medium or the infeonnation delivery 

10 portion between the information htedium and the ink jet 
i 

15 

reco~d~ng apparatus body be posi~ioned above the level 
' 

line of a cap 15 which is the i.nlk connecting portion 

between the ink cartridge and th~ ink jet record.ins 

apparatus. 
I 

By the infomation mediu}n or the info:i:mation 

' delivery portion between the infprmation medium and 
\ . 

the ink jet recording head being! so provided above .. 
t· 

the ink connecting portion with ~espect ~o the d;rection 
a ••· ~-}. ........ . "J :· ... :. • ..... \ ... "t 

6f gravity, - tli'e:,· ink flows down wjardly of the cartr id9e 
! 

20 along the di.rection of gravity epen if it leaks from 
I 

• I 
the ink connecting portion and ~~erefore, the medium 

can be prevented from being wett~d by the ink. Thus, 

adverse effects such as electric~! leak, the corrosion 

of the terminal portion and the µnsatisfactory operation. 

2s of the sensor caused by slight l~aka9e of the ink during 
I 

the mounting or dismounting .of the.ink cartridge can be 

minimized. 
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1 The ink cartridge 154 ot the p~esent invention 
; 

- ~. can also be applied to an ink c~rtrid9e for supplyinq 
1 • 

ink to the ink imparting portio~ 153 of an apparatus 
. ! 

of the type in which as shown ih Figure 17, when·an 

5 ink _retaining mGmber 152 passes: through the ink 
• 

impartinq portion, a hole or rehess 156 ~ormed in the 
I 

i 
ink retaining member 152 is filied with ink and when 

i 

the ink reaches thG surf ace of hhe hole or recess 156 . 
i 

in the ink retaining member 152~filled with ink or the 
I • . 

10. surface of a recording head lSlr a desf.red voltage ·1s 
' 

applied to the.recor41ng head lkl to thereby discharge 
: 

the ink and form an image on a tecording medium 157 
' I 

disposed in opposed relationsbi~ with the recording 
i . 

head 151 and moved on a platen.! 
! 

15 In this case, as in eac~ of the aforedescribed 
' ! 

embodiments, control can be eff.cted s~ch that the 
. . \ . i 

various kinds o~ information sifen to the cart~idge . 
154 are transmitted by the interface 159 between the 

• • - : ; :_.. - = • ~ "'! .··. . . . . =i··.:. . ... .'· ., .. • . . a • . 

·ink impartin9 portion 153 and t~e cartr:i.dge. and a . 
20 processing· table based on the il}formation is selected 

to thereby effect predetermined·driving of the head 151. 
! 

[Embodiment 7] I 
! 

The ink cartridge ca:f"ry~ng thereon an information 

25 medium in the form as previously described has a 
i 

' 
construction as shown, for ex~le, in Figure 19·_, and . 

I ' can be applied to an ink jet reqording apparatus which 
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. 
is shown with its cover removed~ 

; 

In Figure 18, the refer~nce numeral 201 
~ 

designates a reco·rding head in the fortn of a chip, and 
' I 

the reference numeral 202 denot~s a carriage carrying 
: : 

5 the ~ecording head 201 thereon ltnd enabling the . 

movement of its own for the scahninq by the recording I . .. 
head 20!. On the carriage 202, as will be described 

i 
later, there are provided a sup~ort m~er for removably 

• 
car~ying the recording head 201'.thereon, and a cover 

: 
I 

10 member (indicated by dot-and-da$b line) forming a part I . 

l5 

of the recordin~ head 201 and plotecting a substrate 
! 

printed with a head driving cireuit or the like. 
I 

~he recording head 201 ~as 64 ~ischarge openings 

disposed in the front end portibn thereof, and an ink 
! • 
l 

liquid path communicatinq with ;aeh of these discharqe 
I 

openin9s is provided.\ F~rther,.behind the re9ion in 

which the ink liquid paths are ~isposei, there is 

p·rovided a co~on 11=_quid .c!1ambef fo~ Sla~~l~_~ng i;nk to 
. • - - : ·: .. • . • , .: . • . ·.·.; :"'.'"!. ·-· • 

- . I 

these liquid paths. In the ink!liquid paths corresponding 

20 to 64 discharge ports, there are provided electro-• I 

thermal conversion elements 9enJratin9 discharge 
I . 

energy available to discharge t~e ink liquid from 
' these discharge ports and elect~ode wiring for supplying 
I 

electric power to the electro:o:"t!iermal ~onvarsion 

25 elements .. 
I 

These electro-thermal ctjnversiQn elements. and 

elect~ode wiring are formed on ~ subst~ate formed of 



·-
· .. .:.;~ .. -::..::~.:.:. : : ;:: -;:..--::.·,: :~ .. ~-=-.,.~-:-~:. .. :.?.:..:-=::::~.t-<-::.:.;.:~ ... ~ . .;;~;!:~,:.::;::;:r~:.:_:~:.:=£.: ~~:..:.::..~=::. .. : .. ~::...:: .... -.1..'!' •. :.-:.:.. 

• • I 
........ 

This Sheet Has Been 

1a11u~ 

1 

- ... 

5 

5~ 

silicon or the like by the f ilm-¥orming technique, and 

partition walls, a top plate, ecic. formed of resin or 
! 
l 

a glass material are layered on ~his substrate, whereby 

said discharge openings, said inbt liquid paths and 

said common liquid chamber ar.e ckinstructed. Further 
. . i 

rearwardly of said construction ~n the r~cor~ing 
! 

head 201, a drivinq circuit for ~riving the electro-
1 
' thermal conversion elements on the. basis of a recording 
! 

signal is provided in the form dt a printed substrate. 
i 

10 In the carriage 202, re~rwardly of the above-

described recordin9 head 201, ttibre is disposed a 

connector substrate 212 through r connector 209. On 
I 

the c.onnector substrate 212, theFe are disposed the 
i 

connector 209 for connection to ~he re<?Ordin9 head 201 

15 and a connector for connection t~ a flexible cable from 
t 
! 

the control circuit of the appar!a tus body. Also, a 
. \ \ . l 

i 
capacitor, a resistor, etc. a~e Founted on the connector 

I 
substrate 212, and by these, the! drop of the power 

·source· voltag~=,·supplied ~~~u9h -~h·e f-le~ib1e ca~le and 

20 the mixing 9£ noise with a sign~ are c0mpensated for. 

~urther, the connector substrate! 212, as will be 
' I 

described later, is supported oO: a slide member so that 

it may slide with the openin9-clbsing movement of the 
I 

I 

cover member and th~ connector 2p9 may be connected 

25 to the terminal. of the recordin9l head 201. 
I 
I . .· 

The carriage 202 is slidfll>lY .and pivotab~y 
I 

engaged with a 9uide shaft 203 th.rough an enga9en1ent 
I 

' ; ~ 
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i 
I 

portion 262a, and the guide sha~t 203 is provided over 

an area longer than the width o~ recording paper so as 
! 

to be orthogonal to the directi~n in wh.ich a recording 
i 

medium such as ~ecording paper ~s conveyed. Also; the 
j 

5 carr~age 202 is connected to a riortion of a belt,. not 
I 

shown, extended in parallelism ~o the gui.6e shaft ~03, 

and by this belt being driven bY. a carriaqe motor,· not . 
I 

shown, the movement of the carr~age 202 along the gi.tide 
i 

shaft 203, i.e., the scanning mo~ement of the recording 

10 head 201 1 be comes possible. Aliso, the carriage 202 
I 
I 

and th~ recording head 201 obtaif tl)e force for 
! 

pivot.ally moving about the guide! shaft 203 from their 
I 

. i 
own gravity, and with this fore~ as a biasing force, 

• . . 

they bias a paper keep plata 2oa! to be.described 
• 

I 

15 th~ouqh a slide member provided ~n the carriage 202 for 
I 

sliding on the ~aper ~eep plate.i Thereby, the recording 

head 201 can keep a predeterm~ne~ spacing between it 
I 

and th~ recording paper ~sed in pon!ormity with .the 
.. . ._ -=.·:~.. - ... · ;y. ..... ·.-.!:·-·.:.·· :--·- ~t..,. ........ _ 

thickness of ·the recording pape.rj. 
I 

20 The. recordinq paper 206 ~ed frotn a paper 
I 
r 

supply cassette, not shown, or.f~d manually is supplied 

to the apparatus body throuqh a baper supply port 
' . 

comprised of an upper paper guid~ 207a and a lower 
I 

paper 9uide 207b. The paper iteep plate· 208 having a . 
25 curvature is continuous to the etctension o! the upper 

pape:r: quide 207a. The paper kee~ plate 2.08 is 
I 

disposed so as to press the recording paper against a 

! . 
...e-
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1 paper feedinq roller 205, and i~ formed of such a 

material that the frictional force created between the . -. 
paper keep plate and the record:j.ng paper durin9 the 

pressing is smaller than the frictional force created . 
5 between the paper feedin9 rollet 205 and the recording 

l . 
paper. Also, the lower paper 91jlide 20?b .. extends to 

I 

the reqion in which the paper feeding roller 20s is 
I 
• 

disposed parallel to the paper leep plate 208. 
i 

Thus, the recording pap~r 206 fed from the 

10 paper supply port is conveyed bf one line each upwardly 
I 

lS 

. . 
in the apparatus with the rotat;on of the paper feeding 

I 

roller. At this time, the recoidin9 paper 206 slides 
. 1 

on a.plate-like platen 207 whil~ the s~acin9 between 

it and the recording head 201 1~ regulated, to a 
I 

predete~mined ma9nitude by the ~aper k~ep plate 208 and 

the platen 207. i 

i 
The recording head 201, !With i~s scanning 

movement, discharges ink dropleJs to the recording area 
- .., ~ ·= .. • • • .; .:: '·. •• .·.• • !: ... •,:.. • •• J..., •• ~ • •I 

··of the recording paper · 206 oppo~ed ·thereto· to thereby 
I 

20 effect reco.rding of one line, a~d by this recording 
$ 

and the conveyance of the recording paper for said 
r 

one line, recording of each one ·line is sequentially 

ff . i k e ected, whereby characters, i~ages or the 11 e are 
I 

formed. The recording paper..;206. on which recording 
: 

25 has been effected, with the con~eyance thereof, is 
; 

discha.rqed onto a paper dischariie tray, not shown,· by 
I 

paper discharge rollers 204 and {spurs 240A and 240B 
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• provided above the recording paper conveyance path. 

Five pai~s of such spurs 240A add 2408 are provided 
I 

correspondingly to the paper di~charqe rollers 204, 

and a spur cleaner is interpose4 between each pair of 
I 

5 spurs. A melnber fox supportin9~these spurs and spur 
i . 

10 

15 

' cleaners is not shown in Figure '.la. The J3purs 240A . 
I 

are designed to impart a pressu~e force to the paper 

discharge rollers 204 with tha ~ecording paper 
• . I 

interposed therebetween, and the spurs 240B are desiqned 
. I . 

to regulate the recording paper .conveyance path between 
I 

i 
them and the platen 207. The p~per di&char9e rollers 

I 
I 

204 are rotatively driven so as !to be greater in 

perip.heral speed than the paper '.feedinq roller 205, 
! 

whereby the recording paper 206 ~in the.portion thereof 
i 

constituting the recording area :is pulled upwardly and 

thus, the recor4in9 p~pe~ 206 c~n be prevented from 
: : 

floating up from the platen 207 .! 
I 
I 

Near the home position 1in the ~rea continuous 
. - •· : :,. • . . ~ }. .. ·. .. . .·.· . ;, .,_._ ." ... ;c ~ .. • . ., . 

·to the scann:Lng area of the reCOjrding head 201, there 
I 

20 are provide~ a series of construptions for the discharge 

25 

I 
recovery process. ~hat is, their are provided a blade 

226 for removing water drops, du~t, etc. on the discharge 
i 

port surf ace in which the dischafge ports are disposed 
I 

by the wipins movement thereof, ~n 
I 
I 

225 for ~e1t10vinq water drops, etf• 
i 

port surface chief1y·by absorbin~ 
! 

absorbing portion 

on the discharge 
. . 

them, and a cap_ 213 

for effecting the capping for th~ hermetic sealing of 

t ....... ;:..w.:( •• 
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the discharge port surface, idl4 discharge and ink 

absorption. These members are 4esigne~ to be movable 

back and forth relative to the Joving area of the 
• 

recording head 201 while being ~upported as a unit by 

5 a moving support member 214, and per.forms their 
. i . 

10 

15 

20 

25 

respective operations at approp~iate tim.i.ng.. Also, 
I ' 

the ink absorption in the cap 2~3 is effected by a 
! 

pump 224 communicating with the 1cap 213 through the 

hollow portion of the moving su~port member 214 and 

a tube. During the capping by tihe cap 213, a hole 
. I 

formed in a cap arm 217 mounted!on a stde of a holding 
i 

member for the cap 213 and a prqjected portion provided 
i 

on the carriage 202 are enqagea(with each other, whereby 
l . 

the recording head 201 is precluded fr~m rotating . i . 
rearwardly to .thereby ensure th~ capping of the 

i 
discharge port surface by the c~p 213. 

~ ' ! 
I . 
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! 
! 

The rotation of the pap~r feeding roller 205, 
i 

and the paper discharge rollers ;204, and the operations 
i 

. l 
in the discharge recovering mec~nism, i.e., the back 

I 
·and forth movement of the cap 2~3, the blade 226 and 

the absorbing member 225 as a u1it and the absorbing . 
operation by -the pump 224, ar~ ~rform~d by the 

r . 
utilization of the rotative dri~ing force of a feed 

I 

' 
motor 221. That is, the rotati~e drivinq force of the 

feed motor 221 mounted on a portjion of the apparatus . 
10 body frame is first transmitted !to a transmission 

15 

switch~ng gear train 219. In t~is gear train 219, the 
I 

i 
selection and switching of each sear is effected by the 

. 
movement of a selection gear (no~ shown) operatively 

I 
! 

associated with the movement of ~he carriage 202, i.e., 
I • 

the scanning movement by the recbrdin9 head 201, the 
I 
! 

movement to the home position or: the discharge recovery 
~ i 

device and the stoppage at the~e! positions. Thereby, . : 

the rotation of each gear in the!gear train 219 is 
. ; - ..; -:- . ; . i - .. .. . .; . 

transmitted t-0 :the paper ~feeainq;=1•01ler· 205 and the 
r 

paper discharge rollers 204 throµgh an intermediate f ~ed 
I 

gear 220, and transmitted to the: cap 213, etc. finally 
• 
i 

through a cam 216, and further ttansmitted to the pump 
I 
I 

224 through a pump gear 222 and k pump cam 223~ 

The supply of ink to thelrecording head 201 is ...... . 
! 

25 effected from an ink cartridge 2~7 mounted in the 

recording apparatus body / throug~ a flexible tube·· 
i . 

capable of following the roovemen~ of the carriage 202. 
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i 

2\.lso, the movod position of thJ, carr.iage 202 is . 
! 

detected by counting the nwnbe~ of steps of the 

carriage motor with the positi~n of en.ga9ement between 
: 
i 

a home position sensor 211 proirided on the carriage 
I 

202 and a home position detect~ng f la~ provided near 
I 

the end of the movement area o£1 the carr;a9~ 202 as 
I 

the reference. : 

Description will 

of the ink cartridge 227 

now b~ made of the construction 

accor~inq to the present 

10 embodiment and the constructiOI:)! of the mounting poi:'tion 

15 

of the body side on which the i~k cartridge is mounted • 
• 

Figures 19A and 198 shq\-1 an e~ample of the . 
construction of the mounting Po!rtion o.f the body side. 

First, in Figure l9A, t~e ref e:rence numeral 302 

desiqnates a cartridge insertink por.tion ~or receiving 

the insertion of the ink cartri~ge 227. The reference 
~ \. . . ! 

numeral 304 denotes a contact.hplder for holding leaf 
. i 

spi:ing-like contacts 306A and 3!o6B as tneans for reading 
· - - : . L· - . ~ :: :·. ·· ·· · · i : .... : · . . .. - ~' - .. .. .. . . : 

·•the information provi'ded on the· ink cartridge 227. 
i 

20 The contact holder 304 is combi~ed with the inserting 

portion 302 by a latch portion. ?oe being engaged with 
I 

a hole 310 in the inserting por~ion 302. The reference 

numeral 312 designates a connec~or for connecting the 

contacts 306A and 306B to a bOdr control unit. 

25 The reference numeral 3~4 denotes a hollow 

needle member which enters the ·lnterio~ of a containing 
I . 
I 

bag for ink to be supplied whic~ is contained in the ink 
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cartridge 227. The hollow needte member 314 is formed 
! 

with an ink conducting aperture )!6 in the tip end 
! 

portion thereof. An ink supply itube is mounted on the 

other end of the needle 314, an4 the tube is connected 
i 

to a common liquid chal\\ber port~on in a head chip 110 . 
i 

the recording tiead ~01. Mean~ fo~ detecting 
; 

provided on 

' .. 
the amount of remaining ink can ~e pro~ided intermediately 

of this ink supply system. · 

i 
The reference numeral 3D8 denotes a waste ink 

I 

10 pipe for directing waste ink to ~n ink absorbing member 
i 
I 

Which enters the ink cartridge 2!27 and is contained 
l 

therein. The waste ink is ink ~ischar9ed during the . 
ink tefreshing process, for examfle, in the ink supply 

! 
system or the common liquid cha~er, or_ ink discharged 

15 durin<J the recovery process. 

The reference \numeral 3~0 desic;nates clicks as 

a fastening means for the ink caktridge 227. One click . I 
! 

320 is provided on each side of 'the inserting portion 
! . 

302.. These citcks 3-20,··a~"!: fihow"i1!=1n· F·i~re .. l,9B, receive 

20 the 'inserti~n of the cartridge 2t21 by an engagement 
i 

portion 322 being resiliently f l~xed with the engagement 
i 

thereof with a side of the cartr~dge 227 during the 

insertion of the cartriage 227, ~nd hold the cartridge 
- : 

227 in that position by the enga~ement portion 322 

25 restorin<J its original shape wheh a r.ecess 332 in the 
i 

cartridge 227 reaches the clicks;. 
I Fi9ure 20 shows an examp~e of the construction 
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. 
of the ink cartridge 227 accorditjg to the present 

embodiment. . 
i 
I 
I 

In Figure 20, the refere1ce num~ral 340 denotes 

an ink ba9 containinq therein in~ to be supplied. -
I 
! 

The ink bag 340 is provided with :a plug 342 made, for 
I 
! 

example, of rubber. The needle ~14 is ins:rt~ into 

this plug 342 and further enters !the in~erior of the ink 

b h · .I · d h ag, w ereby ink communication i~ accomplishe • T e 

reference numeral 344 desiqnates ~n ink ~bsorbing member 
I 

for receiving the above mentione4 waste ink. The 

aforedescribed medium for transmijttinq the characteristic . . 
of the ink in the cart.ridge is at~ached to a portion of a 

i 
side qr the upper surface of the ~nk cartridge 227. · 

F~qure 21 illustrates eac~ portion !or coupling 
i . 

the ink cartridge 227 to the body side. In Fiqure 21, 
i 

the reference numeral 346 denotes; a wiring resistance 
: ' . i 

pattern provided on the upper s~rtace of the ink cartridge .. 
I 

227, and the control unit of the hpparatus body can . I 
I ' , 

detect the ~esE!nca or abs~nce· of: 'the mouii.te<:r ink' . 
I 
I 

cartridge in conformity with the tonduction/non-
1 

conduction b~tween the contacts 3p6A - 306B through 
• i 

the wiring resistance pattern 346~ Also, by this wiring 
I 

resistance pattern being made intt a resistance pattern 
. I 

having a resistance value determined in tonfonnity with 
_... I 

I 
the color or density or the like Of the ink containing 

I 
this pattern, the. control unit o:C.j the apparatus body can 

read the information thereof. I 
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i 
i 
I 

In the present embodimentj, the location and 
! 
i 

dimensions of each couplin9 por~ion are dete.nnined so 

that an inserted position (!) i~ which the needle 314 

penetrates throu~h the plug 342 ~ith the insertion of 

5 the ink cartridge 227 and the a~rture 316 comes to the 
I 
i . 

interior of the ink bag 340, whe~eby ink communication 
i ... . 

is accomplished, a position @ in which the contacts 

306A and 306B are connected to t~e wiring resistance 
' 

pattern 346 and a position ~ ip which the clicks 320 

JO are enqaged with recesses 332, whereby the ink cartridge 

227 is.held may.lie in the namediorder in the direction 

of insertion. That is, design i:s made such that when 
! 

the qperation inserts the cartri~ge 227, the needle 314 
I 
I 

first enters the interior of thej ink bag 340 and when 
? • r 

15 the cartrid9e is further inserte~, the contacts 306A and 
? 

306B are then connected to the r~sistance pattern 346 
I 

i 
and only when the cartridge is s~ill further inserted, 

: : . 
the clicks. 320_ ~ome ~nto ;:gage.i1lfnt .with' ~th-~. ~ec.~~se~ 
3·3 2. In the ca:sa of the presen:ti 'embodiment, the ink 

I 
20 cartridge 227 contains the wastei ink also therein and. 

therefore, it is desirable that ~n the position {!), 
the waste ink pipe 318 be also p~sitioned in the ink 

cartridge 227. 
I 

The above-described positional relation is .... . 
25 shown in Figure 22. In Figure 2f,, {;) indicates a 

position in which the ink cartri~qe 227 finally strikes 
: 

in the direction of insertion, a*d the range from (!} 
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1 to© is a range in which the c~rtridge 227 is movable 
: . 

in its held position due to the ~ack-lash of the clicks 
- -. I 

320 and recesses 332, or a range; in which the clicks 320 

come into engagement with the re9esses 332 and the 

5 cartridge 227 is further inserte~ until it strikes 

against the innermost part of th~ inserting p~sition 

10 

302. 
j 

If such positional relat+on is not assumed, 
i 

there will occur inconveniences 4s shown in Figure 23. 

That is, in the relation·shown in Figure 23Ai 

even i~ cartridge holding is don~, the information 
I 
: 

regarding the cartridge cannot b~ read throush Lhe . 
contacts 306A and 3069 and thereiore, in some cases, . . 
the control unit of the apparatus body may jud9e that . . 

15 the cartridge is not yet inserted. In the relation 

shown in Fiqure 23B, contact connection is e!fected 
! 

prior to ink communication and:ttterefore, the control 

unit of the apparatus body may j~dqe that the cartridge 
• : I • 

. . : . - :; 7 . ..... . .-~ :\ .. ·· .. ~ .• . . • 
has been mounted, and may· start a""·predetermined operation, 

20 ·whereby air may be introduced fro,m the needle 314 into 

the ink supply system. This alsd. holds true of the 

relation shown in Figure 23C and :moreover, if the 

operation discontinues the inser~ing operation by the 
' 

confirmation of a click sound, irtk conununication will - : 

25 not be provided at all. 

Also in the relations shd.wn in Figures 230 and 
! 

I 

23E, in spite of cartridge holdi~g being done, there is 

t:-
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! 
a case where the needle 314 is ~ut in that range or 

contact connection becomes unstdble. 
... ...... I 

J 

In contrast, according ~o the relation as shown 
.. 

in Figure 22, ink communicationt'. contact connection and 
I 

! 
cartridge holding take place in :the named order during 

the insertion of the cartridge a~d therefQre,. the 
I 

operator only need confirm cartr~dge holding simply 

by a click sound or the like. A(so, even if the control 

unit of the apparatus body inuned~ately starts its 
I . 

operation in response to contact; connection, there will 
l 

not oc~ur the inconvenience tha~ air is introduced into 

the ink supply system, and ev~n ~f conversely, the 

car~idge 227 is pulled out duri~q the operation of the . 
control unit of the apparatus bo~y, the_con;rol unit of 

I 

15 the apparatus body will detect i~ before ink communication 
' . 

is cut off and therefore, a similar inconvenience will "' . : 

' 
not·occur if the operation is di~eontinued. 

Figure 24A shows a further improvement in the 
I 

. ._ .: :_.. - ;.:: ... ; ..... ~ ;•.•:. J ... -·-~ .. 
above-described. conotrue.tion. Iti the example shown 

. i 
20 there, the wirin9 resistance pattern is divided into 

! 

two, and the pa~tern lyinq forwa~dly with respect to 
I 
I 

the direction of insertion of th~ cartrid9e is a pattern 
• 

346A for short-circuiting the co~t~cts 306A-306B, and 
• 
' the pattern lying rearwardly is ~ resistance pattern 

25 346B having a resistance value d~termin~d in conformity 

\tfith the C010r t density I etc., Of"'. the ink. 

Figure 24B shows the rel~tion among a range 
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i 
within which ink communication is done in such a 

I 
construction, a ranqe within wh~ch the contacts 306A 

I . 
and 306B are in contact with th~ pattern 346A, a range 

within which the contacts 306A Jnd 306S are in contact 
! 
I 

only with the pattern 346B, and :a ranse within which the 
! 

I 
! 

cartridge is held. 
I 

In Figure 24B, ~ indicrtes a limit position in 

which ink communication is done ~s.described above, ~ 
i 

indicates a limit position in w~ich the cartridge 227 is 

held, and ~ indicates the inne?=most position in which 

the cartridg~ 227 strikes. Also(, @ indicates a limit 

position on this side with respef t to the direction of 

inseLtion in which the contacts ~06A and 306B are in 

contact ~ith the pattern 346A anh are short-circuited, I . , 

and @ indicates a limit posit~on on this sid.e with 
I 

respect to the direction of insettion j.n which the 
'· . I 

contacts 306A and 306B are off :the pattern 346A and in 
i 

contact only with the pattern 34~B and the resistance 
I ... ~ "T i • •• •i •• ••• .. • •: • • 

value Of thls:;pattern 'is read.. ·.•"Here,· it is desirable 
I 

that the position t2ii' be the pokition fJ\ or a position . 'e). I \.V 

near it, and in the present exam~le, a position near 
! 

the position (!}.in the directio~ of insertion of the 
I 

cartridge in which particularly the 

the clicks 320 and ~he recesses i32 - . 

engagement between 

is released and the 

25 cartridge 27 is ready to slip ou~. 
! 

The relation among the v•rious positions is as 
! 

shown, and an effect similar to that 
I 
I 

I . 
' 

in the case of 

~-· 
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. 
I 

Figure 2l is obtained, but in the present embodiment, a 
! 
i 

more excellent effect is obtain~d by perf ormin9 the 
i 

followin9 operation. 
I 

Figure 25A diagrammatic,lly shows the essential 

portions of a control circuit acpording to the present 
. 

embodiment. In Figure 2SA, the r.ef erence numeral 400 . " . . 
designates the control unit of the apparatus body which 

I 
I 

may be in the form of a microcombuter having a CPU for 
I 

ef f ectin9 the process of Figure ~SB and other control of 

the entire apparatus, an ROM sto~ing therein a program 
! 

or the.like corresponding to the'. process procedure, and 
I 

an RAM for working. The referenbe numeral 410 denotes a 
I 

detector fordetectinq the resisJtnce value between the 

contacts 306A and 306B. When sa~d resj.stance value is 
I . 

"O", the detector 410 indicates ~hat the contacts are 
I 

short-circuited by the\ pattern 3r6A, and when said 

resistance value is infinity, it: indicates that the ink . . . 
i 

cartridge 227 is not yet mounted~ and when said 

resistance 'valuia is a preditermih~a val.u~·, ft indicates 
! 
i . 

that the ink cartridge 227 is properly held. The 
I 
I . 

reference numeral. 420 desiqnates:a display device for a 
i 
I 

message or the like, or output mf.ans of sound or the 
I 
i 

like, or. a notice unit which may!compri$e a combination 
I 

thereof. The letter I denotes aA operation stopping 
....., I 

' $iqnal for each portion. ' i 

Figure 25n shaws an exa.Jp1e of 
! 

' the opera t.ion 

procedure of the present embodim~nt and this procedure 

I 
I 
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i 
can be started at suitable timin~ durin9 the closing of 

the power source switch of the aiparatus or during the 
- '• 

interchange of the ink cartridge!227, and in addition, 

during the recording operation. : 

5 When this procedure is slarted, the resistance 
I 

I 

value is first read at a step Slr If at t~is _step, the 
. .. 

resistance value is infinity, it.means a ~ase where the 
I 

cartridge 227 is not mounted andjther.efore, advance is 

made to a step S3, where the opetation of each portion . . 
10 is maintained in its stopped staie, and at a step ss, 

the o~ator is noticed to promote to insert the cartridge 

227. 

15 

20 

25 

On the other hand, if th~ resistance value is "0°, 
I 

it means that the cartridge 227 is ready to slip out and 
I . i . . 

therefore, advance is made to a ~tep S7, where the 
I 
I 

operation of each port~on .is sto~ped, whereafter at 

a step s9, the operator is notic+d to promote the 

operation for the cartridge 227 lo be surely held. 
. I • • 

·· · Fu~th~~;~ if ~he· r~~i:~t.a:n~'e;. ~aiue' ·is .. ~ .pr.~determined 
. I 

value, it me:ans tha·t the cartridge 227 is already surely 
I 
I 

held and therefore, the information (the color or the 
I 

like of the ink} regarding the cartridge correspondinq 
I • 

to that ~esistance value is reco~nized and a setting 
· l 

process corresponding thereto..J.sjcar.ried out (a step Sll). 
I 

That is, when the operatqr has inserted the 
• I . : 

cartridge 227 but the clicks 320 ·,have not come into the 
I 

I 

recesses 332, or when the engagement therebetween has be 
i 
! 

·-· ~ 
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released for some reason or othet, the cartridge 
I 

I 
holding is not complete and therefore the cartridge is . ~. I 
liable to slip out. In such a c4se, th¢ contacts 306A 

i 

and 306B are connected to the pattern 346A, whereby the 
I 
l . 

5 contr~l unit 400 of the apparatuf body ~ecomes unable to 

read the inherent information ot the cartridge 221 and : ..... . . 
I 

therefore, the. control unit 400 9£ the a..pparatus bo.dy 
i 

can recognize such a situation a~d switch off the 

operation of the apparatus, therJby noticinq the 
I 
I 

10 operator to promote to surely in;ert the cartridqe 227. 

15 

20 

25 

Thus, ~he operator can be noticeJ of such a danger that 
• 
i 

the cartridge 227 will slip out ~f the apparatus. 
I 

If the positional relati~n as d~scribed above can 
i 

I . 
be basically kept with regard to ,the re~ding position for 

I 
the information regarding the suP.plied ink communication 

! 

and the cartridge and the cartridge holding position, it 
I 

is of course possible that the p~rtridge and the 

insertinq portion therefor adopt !suitable constructions. 
; , . 

• • .... :; "":' • f • - ., ... • •• "" • • •• 

For example; th~ cartridge :holdir:{cf"'·need not always 
! 

resort to the clicks and recesse~. Further, the reading 

of the info~ation regarding the ~ink cartridge need not 
I • 

always be electrical, but may be,~ for example, optical. 
r 

Furthermore, in the above-descriJ.ed embodiment, the 
I 

waste ink is also introduced into! the cartridge, but the· . ...... 

cartridge may also be of the typl which ef !ects ink 
j 

nwfya~u. ~ 
i 

By adopting such a ~onstrrction, reliable reading 
: 
! 
I 
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i 
I 

of the information can be ~ccotnp~is~ed in the cartridge 
I 

carrying thereon the informationlmedium as previously 

described, and the driving of thb recording head best 

suited for the ink used can be ahcomplished. 

I 
[Embodiment 8] ! 

I 

Figure 26 shows another ~xample of the ink 

cartridge mounting mechanism acc~rding to the present 

invention. In Figure 26, the re~erence numeral 304 
I 

i 
designates an example of the inklcartridge according to 

. I 
the pr~sent invention, and the r~ference numerals 341 

I 

and 342 denotes unlockins memberk projectedly provided 
1 

on the left and right side walls~of the ink cartridqe 

304. The reference numerals 336land )37 designate . . 
i 

lockin<J members according to theipresent invention which 
I 

are provided along th~ le~t and f i9ht sides of an 

' insertion path 332. In the pr~s~nt embodiment, the le£t 

and right lock~ng members. 336 a4 337 di.ff er in -~hape 
• .. : - ;j! :. - . ' • ..... . .•- :' ... • •. ~ .. • • 

from each other·~ as shown·.·.· ···· T -

In the case of the presekt embodini.ent, the 

unlocking m~ers 341 and 342 an1 the locking members 
I 

336 and 337 are all disposed at the same level above 
l 

the bottom surface of the insertion path 332, but the 
i 

unlocking members 341 and 342.differ in their P.rojected 
..,:;. : 

position in the direction of insirtion. !n this case, 

it is desirable in preventing th~ error of manufacture 
I 

and malfunctioning that the amoubt of deviation between 
I 
! 
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I 
I the unlocking members be 5 mm orjmore. 

Thus, when the ink cartrldge 304 
I 

is further 

inserted from the state shown inlFigure 25, the locking 

member 342 may reach the end of lhe wedge portion 337A 
I 

of the locking member 337 in a s~ate in which the· . I 
unlocking member 341 has reached! the end of the wedge 

! 
portion 336A of the locking memb~r 336. The reference 

! 
characters 336B and 337B desi9nate locking grooves in 

I 
the respective locking members, the ref ~rence character 

I 
336C denotes an ~scape portion, fna the reference 

·. . . I 
characters 3360 and 3370 designate returning wedge 

I 
I 

portions provided to return a protective plate 333 
! 

smoo~hly from its pushed-up position to its locked 
i 

position as shown. j 

Reference is now had to ~igures 27A-27D to 

describe the cartridge\mountinq Jperation in the ink 
• ! 

cartridge mounting mechanism con~tructed as described 
I . I 

a~ove. . Fir·st ,._;when the .i~' cart~ idge --3 04·· is ·mourlted . in 

a normal posture, as shown in Fi~ure 27A, tho unlocking 
. . i 

members 341 and 342 provided on ~oth sides of the ink 
i 

cartridge 304 slidably contact with the wedge portion 
i 
I 

336A of the locking member 336 atjd the wedge portion 
I 

337A .<?.~ _ :th.e lo~ki~g ~~~r .337, ~espectively, and . 
_.... I 

pivotally move the locking membe~s 336 and 337 in 
I 

opposite directions as shown in F;igure 27B to thereby 
i 

liberate the protective plate 33~ from the restraint by 
I 

the locking grooves 336B and 337a, and rotate the 
! 
i 

. ... 
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l protective plate 333 in the dire¢tion of arrow B 
I 

I 

--. against the spring force of a SPfinq 335 as shown in 
i 

Figure 26, whereby the ink cartrldqe 304 can be 
I 

directed to its mounted positioni 
! 

5 However, when the ink caftrid9e 304 is moanted 

10 

15 

20 

25 

upside down by mistake as shown,\for example,· in F~gure 
27C, the unlocking members 341 a+d 342 pivotally move 

the locking members 336 and 337 ~s shown in Figure 27D and 
I 

thus, the protective plate 333 if not liberated from 

these locking members. Also, ev~n if the locking members 
. ' 

336 pivotally moves at all, the 4nlocking member 342 
I 

will be stopped in the escape po~tion 336C and the front 
! 

face.of the ink cartridge will b•ar against the 
. I 

protective plate 333. Consequently, the inserting 

movement of the ink cartridqe 3ol will be precluded by 

I . 
the protective plate 333 and theiink cartridge 304 will 

not be directed to its mounted:P4sition. Although not 
I 

shown, when the. ink cartridge 3 o~ is aboll.t t.Q .be·anounted 
.. • - •• ~ !,.• : • ~ -... • • ·. ~ : .•• • • 

I • 

with its front and rear reversed; the unlockin9 members 

are likewise· absent and therefore the locking members 336 
I 

and 337 are not operated. Therc~y the reliability of the 

cartridge mounting is ensured an1 thus, the transmission 

of the information from the infoimation medium carried . . . . ~ .. . . . . . . ··! . . . . ..... 
on the cartridge can also be rel~ably accomplished. 

[ Ernbodimen t 9 l I 
I 

I 
I 

Figure 29 shc~s still an~ther embodiment of 
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the present invention. In the ifk cart+idqe 304 
I 

-~. accordin9 to this embodiment, th~ unlocking members 341 
i 

and 342 proyided on both sides ~ereof are ~ade to 
I 

differ from each other in the letel from the insertion 

path 332. Again in the present ~mbodiment, it is· 
. I 

desirable for the same reason as!set fortfi in· the 
I 

previous embodiment that the amo*nt of the deviation 
I 

between the unlocking members be: 5 mm or more a Thus, 
I 

the locking members 336 and 337 1re also disposed so 
I 

as to keep level_s corresponding to the 'llnlocking 
j 

members 341 and 342. ! • 
I 

In the ink cartridge mouttin9 mechanism 

constructed as described above, 'ven if thG ink 
I 

cartridge 304 is inserted upsidu!down, the·~eft and 
I 

right unlocking members 341 and ~42 will not come into 
• 

engagement with the lockin9 memb~s 336 and 337, and if 
I 

. I 
the ink cartridge is inserted ~ith its front and rear 

I 
I 

reversed, the UP.locking m~ers_ J;9 not present d>n the .. . - :'"' .. ··, ... , .. 
first half of the cartridge, wheteby the locked state of 

I 

the protective plate 333 is not ~elease~ and thus, wrong 
i 

mounting is prevented. 
i 
I 

Figures 29A and 29B show!an ink cartridge 
I 

according to yet still another embodiment Of the present 

inventi~~. The .present embod.G'.e+t is s12ch that the · 
I 

locations of the unlocking membefs are changed for each 
I 

ink cartridge and for exampie, i~ cartridges containing 

therein inks which differ in the,charac~eristics thereof 
i 
! 
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I 

such as color, etc. can be corre4tly mo~nted on their 

corresponding mounting portions. '. ~hat is, the ink 

cartridge 304A shown in Figure 2~A and the ink 

cartridge 304B shown in Figure 2Js are ~ade to differ 
I 

in the l~cations of unlocking m+ers 341 and 342·in the 

direction of height and the amourits of horizontal .. 
I 

deviation thereof differ from ea4h othe~ as indicated 

by ol and D2. 

So, assuming that £or 

contained in the ink cartridge 

i 

I 
I 

e);~ple, red ink is 
I 

3q4A and black ink is 
I 

contained in the ink cartridge 3q4s, althou9h not shown, 
t 
I 

lockin9 members provided on the ~ountin~ portion of ~ 

red ~ supply system and the mo~ntin9 portion of a black 
I 

ink supply system are made to co~respond to•the levels of 
l 

the unlockill9 members 341 and 34~, whereby even if a 
I 

wronq at.tempt is made ~o mount atj ink cartridge of 
! 

a different color, the mounting ~hereof can be precluded 
i 

and at the. samEa. timcT the;~untir{q_ of .. t~e indivi-Gual. ink .. . •. ~. . . . . • . . f .. 

cartridges 304A and 304B themselv~s in a wrong posture 
! 
I 

20 can be prevented. By wrong moun9ing being thus 

prevented, the reliable transmis4ion of in£ormation 
. I 

can be accomplished in the cartrijlges of the aforedescribed 
i -

. construction each having as info_Lation medium and . 
........ ,.· .............. -:,s.,.. ;. .... .., ,• .... -.. r ....... .,.• •-··· ..... - ...... ,. ... ., •• ,... ... • ................ •~-·-· ,,. ... -.-..•.:.• • - • .,.,.,, ~1~~ ........ ,. .. .; ...... · ..... "' .. _ ·· ·•·•• ..,,,. •""'•' .,.. ..... , . .-.~. • ... - """'"• ••.,.. .... . 

optimum driving of the recordfn9 head matching the ink . 
! 

25 used can be accomplished. 
. i 

I 
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i 
Fiqures 30A and 30B show ~nother embodiment of 

the ink cartridge according to ~he present invention. 
' 

In these figures, the reference !numeral 401 desi911ates 
' l 

an ink cartridge having therein ~n ink.containing 

portion, not shown, the ref erenJe numerai 402 denotes a 
! 

shutter kept slidable along an ~pening 40lA in the upper 
I 

surface of the cartridge 401, t~e reference character 
! ' 

402A desiqnates a shutter projed,tion projected upwardly 
i . 

from the shutter 402, and the r~erence nul'l\eral 403 
I 

denotes a coil spring interpose~ between the shutter 402 
I 
l 

and a spring receiving wall 401~. By this coil spring 
I 
I 

403, .the shutter 402 is biased Veftwardly alon9 the 
I 

opening 401A and the shutter pr~jection 402A is caused 
i 

to bear aqainst the end ed9e of lthe opening 401A to 
I 

thereby keep the opening 401A clbsed. 
i 

member 

The reference numeral :4oj4 desiginates a 
i 

piv·otabl..e about .a ~f?l~por~,.shaf.t :4-05-·and 
. ! 

flag 

~ormed, 

for example, of _a material capab~e of interceptin9 
; 

inf rared light. The support sha~t 405 is journalled to 
I 
i 

the wall portion of the cartrid9~ 401. The r.eference . 
; 

numeral 406 denotes a torsion co~l spring provided 
i 

around the support shaft 405 · an4! hav;i.ng one e~d th.~_rt9Q~ ................ -~ .... - .... 
• ... "'• o •• •. ,. ...... .,. ··•" ••••_,.· .. ·Ao•••-'\o.~ ......... .- ..... - ...... _ ...... ..,, .... ,..., ....... _ .r"'l.,.., .. _...,. • .,:"'•"-""-'.a"·•••l.oo~••••·- II .. •, •I} . -

restrained by the f la9 member 40~ and t~e other end secured 

25 to the wall portion of the cartr~dge 401. The torsion 
. ; 

I 
I 

coil spring 406 biases the flag ~ember 404 clockwise 

about the shaft 405 to thereby bkas the same toward 
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i 
I 

1 the back side of the shutter 402~ on the other hand, 
: 

- -. 

5 

10 

I 

the reference character 422A deslqnates a stopper 
! 

portion p~ojectedly provided fro4i a cartridge guide 
i 

422 t~ward a cartridge insertion; path 426. When the 
I 

ink cartridge 401 is inserted £rbm right to left as 
. I 

I 

~iewed in Figure 30A, the shutteh projection 4o2A bears 

against the stopper portion 422Al and with a further 
! 

inserting operation thereafter, it serves to open the 
I 

shutter 402 against the spring f~rce of the spring 403. 

The reference numeral 42~ denotes a liqht detecting 

sensor. of the transmission type tndowed, for example, 

with the infrared light detectin9 function. The sensor 
I 

424 ie carried on a carriage. W~en the ink cartridge 401 
! 

is inserted from the state of Fi~ure 30A al~ng the 
I 

' 
15 cartridge insertion path 426, thf shutter 402 is opened 

I 
by the stopper portiori 422A as Pfeviously described, and 

in the completely mounted stat~ ~f the ink cartridge 401 
I 

I 

~hown in Fi..gu~~-· 30B,- th~ t;Jiutter j,4.02 .is :iful:l.y opened and 
! 

at the ~ame time, the f la9 membe~ 404 is cocked up by 
. i 

20 the spring force of the torsion Joil spring 406 and bears 
I 

against the stopper portion 422~~ and is kept in a 
! 

posture for intercepting the optical path of the 
i 

detecting sensor 424. The end ~rtion 402B of the .. ·-~~·--·-····-···~···· • • .. • . . .• . .... ·- ........ - - ... ... .. . ...... ~ ............................ ;. .. ..; .............. ··: .... ·-· .,,. .. , , .............. '"'"'""". - ........... •·"'19 ...... ........ -- ' shutter 402 which is projectedly~provided along the 
• 
i 

25 direction of the opening thereinjserves to suppre~s 
'i 

the cocking-up of the f la9 mernbet. 404 when the ink 
: 
I ea.rtridge 401 doe.e not assume its completely mour1ted 
I 
I 
! 
I 



1 

- -. 

5 

10 

15 

20 

This Sheet Has B~ ~~ced ..:. 

11111\ti~I\ 
75 

. ... · ... - ..... . .. . . . . . . . . . ... ... .. . 

position as shown in Fi9ure 30B, :but assumes an 
i 

incompletely mounted position, and as lon9 as the flag 
. ! 

member 404 is not cocked up, sai4 end p~rtion 402B is 
I 

not detected by the detecting se~sor 424 and thus; the 

incomplete insertion of the ink 4artridqe 401 can-.be 
! 

prevented. Accordingly, in this lease, it -·is preferable 
i 

to keep the gap between the flaqimem.ber 404 and the 
I 
I 
I . 

shutter 402 as small as possible) and ht doing so, the 

timing at which the flag member 4o4 is cocked up, i.e., 

the timing at which the ink cartiidqe 401 is completely 
I 

. I 
mounted, can be made more accurate. 

I 
Also, when the ink cartr~dge 401 is to be 

I 

• I 

removed from the record1n9 appar~tus, tlie ink cartridge 

401 is drawn out riqhtwardly fronj the state· of Fi9ure 
I 

30B, whereby the flag member 404 :is pushed by the 

stopper portion 402A and is rota~ed counterclockwise 
= I 

and also the shutter 402 is moveq by tha sprin9 force 
l 

of the coil spr:i;.ng 4.03 in; a dired.t.ion .. t~ .close th.e 
.. . - : ~ . . . . .. . f .. 

opening 401A, and in the completJly.drawn out state of 

the cartrid<je, the fla9 m~er 4d4 is housed under the 

shutter 402. 

In the ink cartridge thui constructed, the £lag 
I 

, . 

member for detecting the mountin~ of the· cartridge which . v··· ·····-·--·---. ... . ,,... ' .... ·- .... ""' - ... ... ... ... ....... .. .. 
.. · ·-i~ -~~~~i~~~ ··i·~·--~~e··~~~~~~~-~~- ·r~~-J~f --~~· ~~u-~ed. in .. the · -

25 inte~ior thereo~ befo~e the cart~idge i~ mounted and 
. i 

thus, does not spoil the exter.na~ appearance of the 
! 
I 

cartridge and the cartridge is e~sy to handle, and on 
i 
I 
I 
I 
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I 

the other hand, it is only requiked on the recording 
I 

i 

apparatus side to dispose a holelfor coeking up and down 

the f laq member and a stopper poltion provided in the 
. I 

cartridge guide and moreover, as;will b~ describea 

later, by a simple construction,!various kinds 0£ 
I . . 

information regarding the ink cattr~dge'can be provided 

to the user with high reliabilit • 

Such a construction enab~as the cartridge to 

be reliably mounted with respect!to the apparatus and 

therefore, for example, in the c~se of a cartridge 

carrying an information medium t~ereon, the corresponding 
I 

information is reliably transmitted. 
I 

.: : .. • 

-· ..... ·-4 ..... ·- •..• •h_.,. ----·~··-l··~ .. .._.. ........... _ _,. -...... , ........... -· .• ........... ,. ·····-·· .. ~· ... -:: .. -· 
- I . 

I 
l . I 
! 
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I 

1 Figures 3lA-31C shows another embodiment of 
i 

-~t.he ink cartridge accordinq to th; present invention. 
i 

In these figures, only a flange mtmber 404 is shown, 

and the reference characters 404A~ 404B and 404C desi9nate 
! 

S the light intercepting portions t*ereof. By the l~qht 
l 

interceptin9 portions 404A, 404B 4nd 404C being so changed 
i 

in accordance with the direction .long the support shaft 
l 

405 thereof, i.e., the direction of movement of the 

carriaqe, the detecting position ~y the detecting sensor 
i 

10 shown in Figures 30A and 30B can *e changed, and different 

information regarding the i~ car4ridge 401 (in the 

case of the present embodiment, t~rce kinds of information) 
l 

can b~ obtained due to the differ~nce in the detecting 
I 

position. This is an example of 4ther form pf the afore­
! 

15 described information medium. Ac¢ordin9ly, the flange 
! 

member 404 which differs in the P4sition of the liqht 
; 

interceptinq portion as described 1above from cartridge 
I 

to ·cartrid9e containing ink_ t~ereln is used so as .to 
.. . . • ·.: ! .• - . . ~ : . . . . ·I :•.•.: .. 

show the kind, the characteristic~or the like of the 
! 

20 ink contafned- in the cartridge 401, and the number of 
! 

the kinds of the information is net limited to three 
I 

as described above. 
i 

""h f . f . l h' h 4 e amount o in ormationjw ~c can be handled 
-:- ....... ':#4•- ...................... , .•. .,._.,.. ..... --,.'*-·····.,,.,,··.r.-1 .. · ............ - . .,.,~ ........... _ ...... "" ........... f .... - .,. ........... '!" .. •"•··-··-·-·'·-" ...... ·········"'9·· ... ..,,....""'···--··~_ ..... . 

differs depending on the resolvtn4 power during the · 
i 

25 carriage scanning and the detectiJn width of the detecting 
. ! . 

sensor,·but where desi9n is made $uch that detection 
I 

of a width of 20 nun is done, for Jgample, by scanning 

! 
I 

i 
I 
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1 for 2 mm each, a flaq member in w'ich the light inter-

-~.~epting portion is changed in posltion at a unit of 

2 mm is provided in each cartridgi, whereby ten kinds 

of information can be obtained. tf an attempt is made 

S to obtain such information by the!conventional system, 

10 

15 

20 

I . 

ten independent flaqs will becomejnecessary ana mor~over, 

such flags will have to be arran9+d at intervals of 

2 mm on the 

unavoidably 

r~cordin9 apparatus s}de, and this will 

lead to an increased ~umber of parts as 
I 

well as the complication, bulkinets and lncreased cost 

of the apparatus, whereas by constructin~ the cartridge 
I 

as shown in the present embodimen~, it becomes possible 
i 

to sa~e the space by a minimum nuliher of parts and yet 

provide numerous kinds of inform.aiion re~arding the 

ink cartridge. I 
Fiqures 32A and 32B show rtill another embodiment 

of the present invention and a eo~struetion for transmit­

ting information. indiQative.pf th~ presenpe Q~ absence 
. -· . ~ ~ .• . ~ .: . . ! : ··~ . . .. 

I 

of ink. The present embodim~nt .~~ on~ in which for 

an ink ba9 43·0 in the cartridge 4~1, the~e is provided 

a flag for informing the user that' the a.mount of ink 

remaining in the ink bag has beco1et for example, a 

predetermined amount or less. Thh reference numeral ....... ,. .. ..... . ............................. -~ ..... ,. ................. "'-- .. , ................. , ...... ,. ...... ··-- .,.. ·t ..... ,.., .... • .............. ,,, .. , ...................... -· ................................... , ..... t# .... --·-· .... -~- .. . 

440 designates that flag member'; ~nd in the present . 
! 

25 ·embodiment, in the end portion of'. that side of the flag 

member 440 on.which a support sha~t 405 is.provided, 
I 

there is formed a contact portion1440A protruded 

I . 

i 

I 

I 
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I 

1 substantially in the form of a sciJticircle, and such 
I. 

-~P contact portion 440A may al~aysjkeep contact with 
• the surface of the ink baq 430 ev~n in the completely 
i 

mounted state of the ink cartridq+ 401 as shown in-Figures 
I 

6 32A and 32B and the state of the tnk cartridge befqre 

mounted, although not shown. l 
i 

The reference numeral 441,denotes longitudinal 
I 

slots formed in two wall portions:of the ink cartridge 
i 
I 

401 which are parallel to the pla~e of the drawin9 sheet, 
I 
I 

10 and the support shaft 405 of the flag member 440 is 

fitted in these slots 441 and sup~orted for vertical 
I 

movement and rotational movement.'. Also, in the case 
I 

of the.present embodiment, a torsion coil spring 406 
I 
I 

mounted around the support shaft ~OS has a sprinq force 

15 for biasing the fla9 member 440 clockwise and biasing 
! 

the support shaft 405 i~self downiardly along the slots 
I 

441, and biases the contact portiin 440A of the flag 
I 

member 4 4 0 tow al;'~ the_ ink ~<!g 4 3 0 i · 
. ·.: :.· . . ~ .'· . I , .. , ., . 

According to the ink ca~tridge 401 thus constructed, 

20 before the cartridge 40.l is mountid at a predetermined 

mounting position along an insertion path 426, the flag 
I 
I 

member 440 is housed under the sh*tter 402 in the same 
i 

manner_ as -~escri~~ ~~e~i'."'s.~y- .. :~1 ~°.n~=~~~o_n w::h_ ~~9:11..... _ .. _,_ -· _ ... -· 
30A, but when the cartridge is-Sufely mounted at the 

i 
25 predetermined mounting position, the flag member 440 

I • 

rises in the manner as shown in Figure 32A or 32B •. Thus, 
I 

simultaneously with the risin9 of,the flaq member, the 

I 
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l contact portion 440A of the flaq fember 440 is biased 

-~·toward the surface of the ink bag! 430 by the spring 
i 

force of the torsion coil sprinq ~06. 

so, in the ink cartridqe ~01 thus prov~ded·with 
5 the ink bag 430 as ink containinglmeans, when ink is 

sufficiently stocked in the ink b~9 430, the entire 

flag member 440 rises at a high p~sition as shown in 

figure 32A and thus, the light inrerecptin9 portion 

440B thereof is kept at a height for intercepting the 
I 

10 optical path 435 of a detecting srnsor 424, and when 
I 

the car·riaqe has been directed toi the position of the 
I 

cartri~qe 440, the presence of inr is detected by the 

detecting sensor 424 carried on t~e carriage. Also, 
I 

when the ink becomes exhausted, the flag meJ;lber 440 
I 

1s is kept in a low position as showr in Figure 32B even 

if it rises, whereby the flag member 440 does not inter-
1 

cept the optical path 435 of the ~etecting sensor 424, 
I 

and the ink_ i~: tudged ~o- ¥: a.bse.n~.~. . .. 3. ... . . . ·• . 

As is apparent from the 4>regoinq description, 
I • 

. I 
20 according to.the present inventio~, a medium including 

' 
the information for drivin9 the i~k jet head is provided 

I 
I 

on the ink cartridge, whereby the ink jet recording 
I 

apparatus itself can automaticall~ set the driving 

. ·~~ndi ~i~n~. o~· ~he. ink jet: ~e-acf mJ:c~~n·~ ·t~~· ~~m~~s~~~o~. ~ 
I 

25 of ink and the~efore, there can ~ provided an ink jet 
• I . 

recarding apparatus which is sim~le to operate and high 

i 

I 
in reliability. 

............... 
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Also, there can be provid~d an ink cartridge 
I 

-~which can be prevented from being!erroneously inserted 
I -

5 

10 

15 

20 

I 
by the user and which has information for properly 

I 
controlling the driving of the re¢ordinq head. 

! 

Also, as described above,!accordinq to the.present 
l 

invention, in the position wherei* an ink tank in the 
i 

form of a cartridge forming an in~ supply source is 

held in the apparatus body, the i~k communication with 
i 
• . 

the ink supply system is done pritr thereto and therefore, 
I the ink conununication state can b~ secured near the 

held p<isition of the ink tank. Also, the information 
I 
i 

regarding the ink tank is readabl~ prior to the holdinq 
i 

of the ink tank and therefore, im~ossibility of readinq 
I 
I or misjudgment does not occur near. the held.position. 
! 
j 

Further, the ink communication is; done prior to reading 

and therefore, even if.the recordtn9 operation is 
I 

immediately started in response t~ reading, there will 
I 

not occur t~e :~~yonven~e~~:r t~at. r..~r. ~s ~aitJ;>~duce4 into 
I 

the ink supply system, and even if conversely, the ink 

tank is pulled out during the rectrdtng operation, it 
! 

can be detected before the ink eo!ununication is cut 
I 

of£ and therefore, no similar incbnvenience will occur 
I 

' 
if the operation is discontinued.! 

. ... . . . ···:,...:. . ! . . .. . . . . . . . . 
Further, ~s described aboye, according to the 

2S present invention, in the positior wherein an ink tank 
i 

in the form of a cartridge formin~ an ink supply source 

is held in the apparatus body, th~ ink communication 
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l with the ink supply system is don¢ prior thereto and 

I 

-~·therefore, the ink communication ~tate can be secured . I . 

near the held position of the ink!tank. Also, the 

inherent information regarding th~ ink tank become$ 
i 

5 readable near the held position, And information d·iffering 

from said information is read in J prede~ermined range 

from the ink communication positiJn to the vicinity 
I . 

of the held position and therefor~, if desiqn is made 

such that a warninq is given in rlsponse to the readin9 
I 

10 of the said information, the unsaJisfactory holding 
. I 

of the ink tank can be detected t~ obviate the shipping 

out thereof. I 
. Furthermore, as has hitheJto been described, 

accordinq to the present inventio1, unlodkin.q members 

15 projected from the opposite sidesjof the ink cartridge 

and locking members provided on b th sides of the inser­

tion path fo~ the ink cartridge aJd unloakable by the 

respective u_nl.<?<!.~ing ..memb¥-!S ·.arE! J;i;-ovi4e~. as.y.mmetirically 

w~th re~pect t~ t:he di~e~t~on of J~·sertion of the ink 
I 

20 cartridge and therefore, even if d wrong attempt is 

made to insert the ink cartridge iith its vertical direc­

tion or its longitudinal direction being mistaken, the 
I 

ink cartridge can be prevented frdm ~eing erro~eously . .. . .. . ... .. . . -. .... I . . . .. . . h •••••• 

.mounted and accordingly, damage t~ the ink cartridge 
I 

25 by the hollow needle or damage to. !the ho~low needl~ 

which would make th~ supply of in~ impossible can be 

eliminated. I 
; 
i 
I 
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Further, any special expeJsive device is not . I 
I 

-~required for the prevention of su4h erroneous mountin~, 
I 

but it is only required to simplyichange the-installed 
i 

positions of the ·locking members ~nd the unlocking members. 
i 
I 

Furthermore, even where a pluralily of kinds of in~s 

are used, erroneous mounting can e prevented for th~ 
I 

i 
I 

! respective ink cartrid9es. 

Also, as has hitherto beeJ described, according 

to the ink jet recordin9 apparatu~ of th~ present inven­

tion and the ink cartridge therefJr, a transmission 

type photosensor shielded from liJht by a flag member 
I 

existing in the movement path of the earriaqe is provided 

on the. carriage and a flag member!adapted to protrude 

toward the mo~ement path of the c~rria~e·only in the 

15 mounted state of the ink cartridg4 is p~ovided on the 

ink cartridge, and the ~ransroissi4n type photosensor 

is shielded from light by the f1aJ member provided on 
I 

th~ ink ~art~r~~~.t wher~b.y ~:P~ nto~~-~ing o~, the ink. 

cartridge may be detected and theJefore, not only the 
I 

20 mounting of the ink cartridge is qetected by a small 
. I 

number of parts and simple struettlre, but also the form 
I of the flag member is made differ~nt for each ink cartridge, 
I 

' 
whereby many kinds of information:such as the kind, . .. . . .. , .......... ·i ............ ·· .... . 
charact~ristic, etc. of ink cailb~ classificatorily 

I 

25 recognized by the user and in add~tion, the quanti~y 
of remaining ink can be detected •. , 

! 
The present invention bri4gs about an excellent 

I 



....... -.1111&,o ...... --- -----·~. 

liiiiif· 
84 

........... ·.· .. T .... - . . .. - . 

effect particularly in a recordini head and a recordinq 

-~.apparatus of the bubble jet type thich_h~s been put 

h I. k · d' 

5 

fo:rward by Canon, Inc., among t e:in Jet recor 1n9 
! 
i systems. i 

As regards the typical cohstruction and pr~nciple 
. I 

of this system, a ~onstruction islpreferable which ~ses 
the basic principle disclosed, fok example, in U.S. 

Patents Nos. 4,723,129 and 4,740,~96. Tpis system is 
I 

applicable to both of the so-calltd on-demand type and 

10 the so-called continuous type, anl particularly in the 

case of· the on-demand type, the ptesent invention is 

effective because at least one drtving signal eorrespond-1 . 

ing tQ recording information and troviding a rapid 

temperature rise exceeding nuclea boilin9 is applied 

15 to an electro-thermal converting Lamber dis~osed cor­

respondin9ly to a sheet or a liquld path in which liquid 

(ink) is retained, thereby oausini the eiectro-thermal 

converting memb~r to genera~e. heah ener9~ and cau~ing . . : : .· - . . ~ ~'· . . · .. ,,.,, . .. ·' . .. ' 

film boiling on the heat-acting shrface of a recording 

20 head with a result that a bubble ·ln the liquid (ink) 

can be fonned correspondinqly at tne to one to said 

driving signal. By the growth an~ contr~ction of the 

bubble, the liquid (ink) is dischlrged through a discharge 
-- - ' . - -• ·p;;·,:;;-·;,~ t:h~reby form at least One I W:o~let. I£ this - - ·--- ' ---- - - .... 

25 driving signal is made into a pul~e shape, the growth 
.I .·. 

and contraction of the bubble ·take place appropriately I . 

on the spot and therefore, dischakge of the liquid (ink) 
. I 

I 
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l which is particularly excellent i~ respo~siveness can 
i 
I 

-~.be accomplished, and this is rno~eiprefer~ble. The 
i 

driving signal of such pulse shap~ may suitably be one 
I . 

as desc~ibed in U.S. Patents Nos.14,463,359 and 4,345,262. 

5 ~he adoption of the conditions de~cribed in u.s. -~~tent 

10 

15 

20 

No. 4,313,124 which is an inventiLn relatinq to the 

temperature rise rate of said heal-acting surface would 

lead to the possibility of accomp~ishing more excellent 

I recording. 

As regards the construotitn of the recording 

head, be$ides the construction asjdisclosed in the 

afor~~entioned patents which comptises a. combination 

of discharge ports, liquid paths nd eleetro-therma.l 

converting members (a straight li~uid flow P.ath or a 

perpendicular liquid flow path), ~he constructions using 

u.s. Patents Nos~ 4,558,333 and 4~459,600 which disclose 

constructions in whioh the heat~aiting portion is disposed 

in a bent area are also covered bi the p~esent invention. 
. - : :.. - \1 ::: . • i"''· . - ·' - .. ' .. 

In addition, the present invention is effective for 

a construction based on Japanese Laid-Open Patent Applica-
' i 

tion No. 59-123670 which discloser a con~truction in 

which a slit common to a pluralitr of electro-thermal 

converting members is the dischar~e portion of the .. 
. ... . .... . ... ~ ........ ·- ........... . ·: ...... _ ... ,.. -... ,_ ............ ""' ..••. =I· .... ~ ... .,. ............ -: .. •. ~ . ., ................................ .._.,: ............ .,. .... _ ..... ,,_ "" : .. 

electrothermal converting memb~rs! or a construction 
! 

25 based on Japanese Laid-open Patent Appli~ation No. 59-

138461 which discloses a construci.ion in which an opening 
I 
i 
I 

for absorbing the pressure wave of heat energy corresponds 
i 
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1 to the.discharge portion. 1 

Further, the recording he4d of the full line 
j 

type having a length correspondin1 to the width of the 

largest recording medium on whichjthe recording apparatus 

5 can effect recording may be of a 4onstruction as disclosed 

in tho above-mentioned publicatioJs ~herein that length I . 
is satisfied by a combination of a plurality of recordin9 

heads, or of a construction as a l1nqle recording head 

formed as a unit, and the presentflinvention can display 

JO the above-described effect more e fectively. 

"In addition, the present nvention is also 
I 
I 

effective in a case where use is madG Of a recording 
I 

head qf the interchangeable chip iype which is adapted 

to be mounted on an apparatus bodJ to thereby make the 
I 

15 electrical connection to the apparatus body or the supply 

of ink from the apparatus body polsible, or a recording 
I 

head of the cartridge type provid~d integrally on the 
I 
I i •.•.: ~t • . ... ' . . c 

recording head.i~self. .. . .. . ... ..; -':' .. : ... 

Also, the addition of rec4very means, preliminary 
I 

2o auxiliary means, etc. for t~e rec4rdins head pro~~ded_ 
as the construction of the record{ng apparatus of the 

present invention can more stabilfza the effect of the 
I 

present invention and is therefor4 preferable. Specifi- · . 
... •, .• .......... "" ............. ---- .... _, ____ .... ..:,...'C' ............ ~···;.· •••• -.· 1··· .......... , .. ___ .......................... '11 .... :. ................ .._ .. ,, ...... ~., ........... : ... ... 

cally mentioning these, they·are 4apping means, cleaning 
I 

25 means and pressurizing or suction :means ~or the reeordin.g 
I 

head, an electro-therm.al convertirlg member or· a heating 
! 

element discrete therefrom or pre~heatinq means comprising 

I 
i 
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a combination of these, and it isjalso e~fective for 

l . . bl d . t i t th i · . - ... accomp ishing st.a e reoor in9 o ; carry ou e pre 1ml.nary 

5 

I 

I 
discharge mode in which discharge~not concerned in 

i 
recording is effected. l 

l 

i 
Further, the recording moqe of the recordi~q 

apparatus is not limited to a recJrding mode using only 
I 

I 
the main colo~ such as black, but!ma.y us$ a recording 

head constructed as a unit or a ctmbination of a plurality 

of recording heads, and the prese t invention is very 

10 effective for an apparatus provid d with a plurality 

of different colors or at least o e of full colors 

provided by mixed colors. I 
l 

The above embodiments of lhe present invention 
i 

have been described as using liqu~d ink,- but. the present 

15 invention also permits the use of !ink which is in the 
i 
I 

solid phase at room temperature o~ ink which becomes 
I 

softened at room temperature. In ·the above-described 
! 
i 

ink jet recording apparatusL it is popular to reg~late 
.. . . . : : :.. - . . ' .'· ·.··· ·. I,._,_,_ . ... ·'. ... . . 

the temperature of ink itself within a range from 30°C 
! 

20 to 70°C and effect temperature cotjtrol so that the 
! 

viscosity of the ink may be withid a stable discharge 
I 

ranga and therefore, use can be m~de of ink which assumes 
! 

the liquid phase when the recordi9g signal used is ... . . . . . -. .... ...... .. .... , ..................... " ........ : ............. . ..... . - ..... 
I 

imparted. In addition, the ten@e~ature ~ise by heat 
I 

25 energy is positively usad as the ~nergy for the change 
.! 

of ink from its solid phase to it$ liquid phase to·thereby 
I 

prevent said temperature_.risc, or '.ink which solidifies 
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I when 1eft as it is used for the p~ose of preventinq 

- ··. the evaporation of the ink, and at any rate, the use 

of ink having a nature that is li uefied only by heat 

ener9Y, such as ink which is 1iqu~fied by the imparting 

S of heat energy conforming to the kecordip9 si9nal .and 
i . 

is discharged in the form of liqufd or ink"·which already 

beqins to solidify at a point of ~ime whereat it reaches 

the recording medium is also appltcable to the present 

invention. In such a case, the ihk may assume the form 

· 10 as described in Japanese Laid-opeh Patent Application 

No. 54-56847 or Japanese Laid-Opei Patent Application 

No. 60-71260 wherein the ink is r~tained as liquid or 
I 

solid.in recesses or through-hole~ in a porous sheet 
I 

and is opposed to an electro-therihal convert~n9 member. 

15 In the present invention, what islmost effective for 

each ink mentioned above is what executes the above-
1 

described film boiling system. ! 
I 

. An .~n~, p,artrid~~ ~~t~.t'Jf.a~peapl~ _prpyidcd. 

for an ink jet recording appar~tus provided with a 

' 20 recording head for ca~sing the ~ischarge of ink to 
! 

thereby effect the recording o~ an image, and contain­

ing the ink therel.n and effect+g the-supp1y of the 

ink in conformity with the disdharge of the ink is . ~· . . ... 

char~~t~~ize~· b; t~e ~r~~i·s~~i--~f···~ me~~~-p~ov~de~ 
; 

25 with information for controllinjg the driving conditions 
I 
: 

of the recording head. 
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Claims 1 to 9 for tbe Divisional Application relating to the 
- ·· Eurqgean Patent Agplication No. 90 114 982. 3-2304 

l. An ink cartridge mountable on a mounting portion 

along an insertion path (332) of an ink jet recording 

apparatus having an openably-closable plate (333) opena~ly 

and closably held in said insertion path: ( 3~2) to said 
10 mounting portion, and locking members (336, 337) for 

restraining said openable-closable plate from both sides of 

said insertion path (322) to thereby inhibit the opening 

movement thereof, said ink cartridge containing therein ink 
to be supplied to a recording head and having projectedly 

15 provided _on the opposite sides there~f unlocking members 

(341, 342") enqageable with said locking members (336, 337) 

during the mounting of said ink cartridge to release the 
restraint of said locking members (336, 337), said ink 

cartridge being characterized in that said unlocking members 

20 (341, 342) are provided asymmetrically with respect to the 
' direction of insertion into said insertion path (332). 

2. An ink cartridge:accordinq to Claim 1, characterized 

in that said ink jet recordi~g apparatus has mounting 

25 portions and insertion paths corresponding to ink cartridges 
individually ciorit~ining a . pl:fJ.ralft}i'"'-'· of""" dlff erent ; kinds of 

inks therein, and said unlocking members (341, 342) provided 

on said ink cartridges are asymmetrical with respect to the 

direction of Insertion into· said insertion.path at positions 
30 different for respective corresponding ones of said mounting 

portions. 

5 --

35 

. . . . .. 3: ... An ... inK ·car"tridge .. renio_yably ""motinted .. on . a· . 'fixed ... ··~. 

mounting portion of an ink jet recording apparatus and 

supplying discharged ink to a recording head carried on a 
movable carriage, characterized _by a flag member (404) 
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capable of b~ing pro.truded and .. c"orit"ai.ned ; .. "aii.d means . c" 406) .. f ~·r .. 
protruding said flag member toward a path along which said 

ca~riaqe is moved only when said ink cartridqe is mounted on 

said mounting portion; a ~hotosensor (424) provided on said 

5 carriage being capable of being shielded from light by said 

flag member. 

4. _An ink cartridge according to Claim 3, characterized 

in that said photosensor ( 424) is a sensQ~ f:Or de:tecting 

10 infrared light, and said flag member (404) is formed of a 

material capable of intercepting said infrared light. 

5. An ink cartridge according to Claim 4, characterized 

in that the position in which said flag member (404) shields 

15 said phot~sensor (424) from light is made different along the 

direction· of movement of said carriage to thereby make the 

detecting position of said photosensor (424), for said flag 

member (404) different, and different information is obtained 

for each ink c~rtridge mounted. 
20 . 

6. An ink cartridge according to Claim 4, characterized 

by an ink bag (430) containing said ink therein and wherein 

the level of the position in which said flag member (404) 

shield said photosensor (424) from light is varied in 

25 conformity with the quantity of the ink in said ink bag (430) 

to thereby detect:the presenbe or ·abgence of said ink. 

7. An ink jet recording apparatus comprising an ink 

cartridge according to Claim 1, characterized in that the · 

30 locations at which said unlocking members and said locking 

members are disposed are asymmetrical with respect to the 

direction of insertion of said ink cartridge. 

· ...... . 

- · • ··· -• .. ,.. - ... •• •. • ·· -·-··~··"'"f·"'·~...,. .. e • ......,.r-.-·.a. .. -- -... • ·.,. .... -·-:. •• •- - ~- - .......... -•··• • · ........ :~·-""_.~ ....,...._....._ ... ;. ••.# • ·:a · .. -. 

8. An ink jet recording apparatus according to Claim 7, 

35 characterized in that a plurality of ink cartridges are 

provided so as to individually c.ontain different 'kinds of 
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inks "ti:ierei"ri ~-. said . plurality. of .. in.k. ~a~tridges . ·ar~. ~o~~t~bl~ 

on corresponding mounting portions, respectively, and said 

~~~ocking members (341, 342) and said locking members (336, 
337) are .asymmetrical with respect to the direction of 

5 insertion 9f said ink cartridges at positions different for 
respective corresponding ones of said mounting portions. 

9. An ink jet r~cording apparatus in which · an ink 

cartridge (401). containing therein ink to ~~ S1:1PPlie~ to a 
10 recording head for discharging the ink to thereby effect 

recording is removable mounted, characterized by a flag 

member (404) provided on said ink cartridge and adapted to be 

protruded toward a path along which a carriage is moved only 
when said ink cartridge is mounted on a mounting portion; and 

15 a photosensor (424) provided on said carriage and capable of 

being shielded from light by said flag member (404). 

'It • 4: :.• -=·-·.-: • • .•f. . . :~ ... . - • ~ • • ~ f. ... 
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