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INK JET RECORDING APAPRATUS AN I , 

1 
. . 

INK CARTRIDGE FOR THE iPPARATbs 
' : 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

10 

15 

This invention relates t~ an in~ jet recordinq 

apparatus provided with an ink j~t head for effecting 

recording with flying ink ~roplets utillzing the 

film boiling phenomenon of liqui~. 

The present invention alt;o relates to an ink 

cartridge interchangeably provided for the ink jet 

recordin9 apparatus. 

Related ~ackground Art 

In recent years, various: ink je~ recording 
: methods have been put into practical use because in 
: 

such recording methods, the creation of noise during 

recording is negligibly small.an~ in adaition, 
! 

recording can be effected on plaln pape~. 

Among them, the ink jet recordih9 method 
. i 

20 described, for example, in Japanese Laia-open Patent 

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

recording method) is such that heat ener9y 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 frpm a st~te change and 

by this action force, the ink is discha~ged from a 

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

. • 

____ :...y 
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I 

recording medium to thereby accafiplish ~ecordin9. 

The principle of ink dro~let fot~ation in 
. I 

. I 
such a recording method is that yhen an electro-thermal 

converting member is electricallri energized, the ink 

in the heat-acting portion subje,ted to the action of 
i 

.the heat energy which is ink droblet forming energy 
! 

causes a state change resulting from a sudden 

increase in volume, that is, the!ink in the heat-
. ! 

acting portion causes the creatitn, qro~th and 

contraction of a bubble very momtntarily, whereby 

the liquid present between the h~at-acting portion and 

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

By repeating such cycle ff creation, growth, 
I 

contraction and disappearance of; the bubble, the ink 

is subjected to high heat. Ther~fore, thermally 

unstable ink is liable to cause·~ chemical change and 
: 

in the heat-acting portion, prod~ction and precipi­
i 

tation of insoluble matters may ~ccur ahd further, 

the recording head may become inbapable of dis-
1 
I 

charging the ink. Accordingly, to 
: 

effect recording 

at a high speed for a long time hy the use of such 
I . 

apparatus, it is very important to improve the 

·stability of the ink and on the 
i 
bther hand, 
I : to set 

the optimum drivinq conditions c{>rrespohdin9 to the 
I 

ink in the recording head. 
i 

Figure l of the accompan~ing dr~wings shows 
I . 

; 

an 
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variations with time in the surface temperature T of 
I ' 

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

of pulse waveform shown by P is 1nput t~ a X'ecording 

head having an electro-thermal c+nverti~g member and 
I ; 

the volume v of a bubble then created. "When the pulse-
! ; 

like electrical signal l? which i$ switched on and off 
I ! 
I is input to the electro-thermal ~onvert~nq member 
I , 

at a time t 0 and a time tf' the surface· temperature 
I : 

T of the heat-acting surface reabhes a ~aximum I . 
I 

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

I 
b of the ink which is in contactlwith the heat-acting 

I ; 

I surface, a bubble begins to be cfeated ~rom a time 

TbO at which T • Tb in the heat-~ctin9 portion filled 
I I i . 

with the ink, and the volume the~eof inpreases with 
I : 

the lapse of time and reaches a maximum.volume VP at 
I . 

a time tp. When the electrical ~i9n~l r is switched 

off at the time tf' the surface ~emperahure T begins 
I I 

to attenuate gradually and accorain9ly,· the volume - I . 

v of the bubble decreases and th~ bubbl~ disappears 

at a time t 81 • I 
In order to ensure the d~schar9~ of ink 

i 
droplets to be effected efficiently and stably in an 

·I • 

ink jet recordin9 apparatus, for:examplb, in the 
' I 

i i 
aforedeseribed bubble jet recording metrod, driving 

conditions for film boiling suchias a vbltage, a 
I 

pulse width and a frequency at w~ich e1~ctrical 
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I 

I 
I 

energy is supplied to the electr~-ther~~l converting 

member and further, control suchl as pre~discharging or 

pre.-heatinq for ef f ecUnq stab lei p:cac~al p:cintinq, 

or the recovery operation of thei recor4ing head are 

proqrammed in advance in the ink~I. jet re~ordin9 
apparatus by hardware or softwar in a~cordance with 

; 
' I 

the characteristic of ink set fof the i~k jet 

recording apparatus. Particular~y, in F recording 

t f th t · . h' h L · k i k t · appara us o e ype in w ic au in ~an s oring 

therein ink to be supplied to a ~ecord~q head is 

interchangeable for the.apparatu~, if u;se is made of 

an ink cartridge storing therein! ink o( other kind 

which does not match these vari~s set ~ondiUons, 
there will not be obtained an a~ropri,te combination 

of the characteristic of the ink! and t~e driving 

conditions and therefore, norma~ drivi~q of the 
• I 

recording head cannot be accompl~shed ~nd recording 

of high quality will become diffkcult tjo accomplish. 

For .. this reason, 12sually, the ft.. of *8 ink 

cartridge interchangeable for t1* reeotding apparatus 

is designed exclusively for eac~ apparJtus so that 

the user may not misuse the ink ~artri~ge. 
An example of the form t such :an ink 

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

designed such that by the operat~on of rounting the 

ink cartridge on a cartridqe mo~tinq iJc,rtion, a 

hollow needle provided on the "'j1"tinq ~rtion is 

I I 
i 
I 
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thrust in the rubber plug of the fartriqge so that ink 

may be supplied from an ink contajining portion in the 

cartridge to an ink supply syste~ through the hollow 

needle, I 
However, the conventiona~ ink j~t recordinq 

I 

apparatus having such an interc~argeabl~ .ink cartridge 

only permits the use of ink fit ~r the "discharge 

conditions set in that apparatus ~nd cadnot select ink 
. I 

of different discharqe conditions! and therefore, the 

range of use of the ink jet reco~ing aPiparatus is 

limited and a wide range of use ~f the ~nk jet 

recording apparatus ha.Vin<] an ex~llent fec~rding 
charaeteristic has been dif~iculf ~1 • Also, even if ink 

having more excellent discharge d recQrdin9 character­

istics is developed in the futur , it w~ll become 
I 

impossible to use such ink or obtin a S,atisfactory 

state of use because the program ·n the 
0

apparatus is not 
I • 

I 
·proper. I 

The above-noted problems ~ill hereinafter be 
I 

discussed specifically and in detja11. ~ome examples of 

the typical ink composition usabl~ in an ink jet recording 

apparatus are shown in Table 1 ~e~ow. 
: 
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Table 1 

I 
Kinds of ink I I 

@ ~ ® .Co~ 
I 

Water [%] so !>o 80 
I 
I 

DEG [\) 47 ~7 17 
I 

~ ! 
PEG {%] 0 io I 0 r I ! I 
Dyestuff [%] 3 ·3 I 3 I I 

I 
The ink <!:) is an exampije of stiandard ink 

I I 
which exhibits a popular per£oi4oance ~n both 

I ! . 
viscosity and solidification. pn the ~ther hand, 

i i 
the-ink ~ is ink in whi~h th, perce1taqe of the 

component difficult to volatili~e is t1creased 

relative to the ink ~ and the efore ~hich is 
r 

characterized by a difficulty ir clog~ing the 
! 

discharge ports of the reeordin~ head.; Thus, an ink 
. I . 

jet recording apparatus using t~e ink ~@ does not 

re.quire a mechanism for prevent~n9 th~ clogging of 

the discharge po~ts during the ~ownti~~ of the ink 

jet recording head, or can be sbructurk11y simplified. i I 

However, since the ink @ has rblative~y high 
I 

viscosity, it is necessary that! discha~ge of the ink 

which does not contribute the rlcordin~, i.e., a~ 
I . 

operation called pr<?liminary dibchargei, be suffici-

1 
. I 1 ent y performed 1n advance in the earl~ stage of 

I i I . each use •. This may sometimes lpad to ~ reduced 
I I i . 
I 
! 
i 
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7 I 
throuqhput. Al.so, the ink @ sjffers f!r<>J11 a dis­

advantage that the ink is ready Jo blur ~n the 

recording medium and a very high ~ualit~ of printing 

cannot be provided. The ink @ lis ink characterized 
' I 

in that the percentage of water 4'ntent ,is _increased 

relative to the ink @ and the +siccat;ion of the ink 

on the recording medium is quick rnd reqordinq of hi9-h 

quality suffering muoh less from be 

accomplished. Further, the ink has a feature that 

10 it can be driven at a relatively iqh fr~quency because 

it permits quick refilling of thel nozzle after dis­

charge. However, the ink ® is keady ~ desiccate and 

therefore, the ink in the ~ischar~e por~ of the 

15 

20 

25 

recording head is ready to solidi~y as ~~ring the . 

downtime of the recording head. theref~e, it is 

necessary that the recovery opera1 ion s~ch as pumping 
i 

and the capping operation be perfbrmed f!requently 
I 

durinq th~ downU.me of the record~ng hea.d. Particu-

larl..y, where the ink ® is used ~or a r~cordin9 head 

of the bubble jet type in which ~at eneirqy is 

utilized as ink discharginq energ~, stable ink dis-, . 
charge cannot be accomplished unlbss the

1 

electrical 

energization time is made relativ~ly shokt (e.9. 

2-5.(µsec]l and correspondinqly fe drivii.nq voltaqe 

is made high. According, in the pase of; a recording 

head which can withstand such high drivip9 stress, 

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

I 
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. 

Table 2 below specifical~y show$ some examples 

5 of the driving conditions for th~ recording head 

relative to the inks in Table 1. : 

Table 2 

-

10 

Examples Kinds of ink 
® ® of appa- © rat us Driving conditions 

.. :--- Voltage [V] ! 21 21 28 
i 

Pulse width [ µs] 7 7 3 

:r· Frequency [KHz] 4.5 4.0 6.0 . i -

Number of prelimi-
nary discharges so :12a so 

15 
(times) : 

[VJ 
! 

Voltage : 21 19 21 

Pulse width [ µsJ i 7 8 .. 5 7 
: 

II Frequency [KHz) ; 2 2 3 
i i 
; ' 

Number of prelimi- ' 
i .. nary discharges 50 :128 50 

20 
(times) ' 

'l'he apparatus example I ~s an aP,paratus using 

silicon single crystal as the base material of the . 
recording head and carrying ther~on a r~cording head 

! 
having a characteristic capable o'.f withstanding 

• 
25 short pulse energization and big~ volta~e driving 

and responding to a high frequencr· The apparatus 

example II is an apparatus using 91ass as the base 
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material of the recording head aqd carrying thereon a 

recording head whi~h is iow in d1rabiii~y to short 

pulse energizatio:tl,' high voltage jdrivin~ and a high 

frequency, but is very inexpensi~e. 

For example, when the apJaratus:example I pro­

grammed with the use of the ink @ havi~g the 

standard characteristic being ta.Jen into account is I . 

used in a manner in which the fr,quency of use is 

extremely low, it is desirable t9 use tlie ink ~ 

which does not cause clogging. ~owever,. it is 
I 

necessary that the user change w~thout tail the 

substance of the driving program!of the "recording 

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

discharge to be accomplished whe~ the irlk Cf) is used 

to the substances matching the cJaracte~istic of the 

ink ~. for example, the condit~ns sucih as the number 
I . . 

of preliminary discharges, the p1e-heat~n9 state, the 

driving frequency and ~he pulse ,idth. 

To increase the printing lspeed ~n the apparatus 

example I, the ink @ can be usJd, but :even in that 
. I 

case, as described previously, itj is neqessary that 
. I 

the user change without fail the !driving conditions of 

the recording head in accordance ;with the character-
j . 

istic of the ink @. I 
However, it is cumbersomJ. and mistakable for 

I 

! -
the user.to change the driving cd.nditio!ls 

I 
in accordance 

i 
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i 
l with the characteristic of the ii+ used, and damage is 

liable to occur to the recording ~pparatus due to the 

malfunctioning of the recording hbad. For example, 
I 
I 

where use is made of a recording bead of the type of 
I . 

5 the apparatus example II, when thj conditions for the 

use of the ink <!) are to be chan~ed to ~he driving 
I I . 

conditions for the use of the ink; 1'3', tpe head driving 
I \f!.J : 

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

is changed from 7 µsec to 3 ~sec,iwhereby there is 

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

·i i d ib a h d · · I d·~· prev ous y escr e , sue riving con i~ions are not 
I 

suitable because they give high stress t~ the recording 

head used in the· apparatus ex~pl~ :rand may therefore 

extremely shorten the life of the!recordtng head. 
I 

15 Accordingly, when the life of the i record1-n9 head is 

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

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

i 
must be changed to the order of 7 ! a,isec a~d znoreove.r, : 

i the ~et frequency must be changed; from 6 KHz to 3 KHz. 
I ' 
I . 

20 As described above, it is;adequate to use ink 
I • i . 

which takes into account the usedlstate and the 

purpose of use of tha ink jet rec~rding ~pparatus, 

but it is difficult for an ordina!y user to minutely 
I 

chan9e the pro9ram in the ink jetirecordit19 apparatus 

25 body such as the driving conditio~s and ~he preliminary 

discharge conditions of the recorJing he~d with the 

kind and driving characteristic ol the recording head ! . 
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taken into account so that a cha~ge of the ink used 
I 

can be coped with. Even if suchichange-is possible 

at all, wrong setting may be efflcted ahd abnormal 
. I . I h 

printing or excessive stress mayibe giv~n to t e -

recordinn head, an~ it will be dlffieul~ to ensure 
- I . 

the reliability of the recordinqjappara~us~ 
Now, when an ink cartrid~e inte~changeable for 

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

is popular that the.ink ~artridgl is heid by a suitable 

fastening means. Also, in the miunted htate of the ink 

cartridge, the interior of the iik tank and the ink 

k sid~.-supply system on the apparatubsybjnyk. ~ are 

communicated with each other • 
. . I : 

However, if the relationlbetween the holding 

position of the fastening means nd the.position in 

which the communication is ef fecled by ink is not I : 
appropriate or especially there is a pl!y in the 

fastening means, the ink communiJation vill not be 
! 

secured in spite of_ the ink tankjbein~ ~eld by the 

fastening means, and the ink sup~ly sys~em and the 

ink tank will become spaced aparJ from ;ach other. 
I 

If at this time, for ekample, th~ recov~ry operation 
i ; 

is performed, air may be introduded intQ the supply 

system. If air is thus introduc~d into·, the supply 
I • 

system, not only ink discharge w~ll fait to be 

properly effected, but also the ,ecordix).9 head will 

be damaged. i 
l 
i 
I 

i 

I 
I 

l 
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On the other hand, when tihe ink.cartridge is 
I 

I : 
to be interchanged, the user may ji~adve~tently insert 

his hand into the cartridge inse~tion port and have 

the fingertip injured or stained ~ith irik. in order 

to prevent this, there h_as been ~rovided a protective 
i 

device as shown, for example, in rigure _2 of the 

I 
accompanying drawings. In Figure 2, the reference 

I 

numeral 130 desiqnates an ink tu~ connected to a 
I . ' 

i!nk to the recording hollow needl~ 120 and supplying 
I 

head, the reference numeral lll ~knotes a mounting 

bed for fixedly supporting the hl1llow needle 120 1 and 

the reference numeral 132 design~ es an insertion path 
I 

for directl.y the ink cartridge 1014 to i~s mounted 

i 
l position. 

The reference numeral 1331 denot~s a protective 

plate pivotable about a support sraft 1~4. the refer­

ence nwneral 135 designates a tor~ion cdil spring 
I 

mounted around the support shaft ~34 and biasing the 
i 

protective p1ate 133 in the direc~ion of arrow C, and 
.. I 

the reference numerals 136 and l3r denote locking 

members for holding the protectivb plate· 133 in an 
. I 

inse-rtion path closing position a~ shown1 and 
I 

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

locking members 136 and 137 are fprmed symmetrically 
: . 

25 with respect to each other, and h~ve wedge portions 
I 

136A and l37A and locking grooves!l36B ahd 137B at 
I 
! 

opposed locations, and are both endowed with 
I ~~~-~~~-~~~~ 

I 

1 ~~11imm1r~a1r 
1 
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1 re~iliency, whereby they can be fexed in the direction 

of arrow D. The reference nuJ'lieral 140 designates 

a rubber plug provided in the front face of the ink 

cartridge 104, and the reference numerals 141 and 142 

S denote unlocking projection members (hereinafter 

referred to as the unlocking members) provided on tha 

sides of the ink cartridge 104. 

In the protective device for the ink cartridge 

mounting portion which is so constructed, as long as 

JO the ink cartridge 104 is not mounted, the protective 

plate 133 is held in its shown position by the locking 

members lJG 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 shown in Figure 2 1 the ink cartridge 104 

is inserted from the direction of arrow A along the 

insertion path 132, the unlocking members 141 and 

142-~ill slidably contact with the wedge 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 opposite end portions of the 

protective plate 133 ar.e liberated from the lockin9 

25 grooves 136B and 137B of these members and also, ~he 

front face of the ink eartrid9e 104 bears against the 

protective plate 133 and pushes it up in the direction 

1liili1iiHf 
.1 
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of arrow B. Thereafter, the holfow nee~le 120 thrusts 

into the rubber plug 140 of the fnk cartridge 104, 

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

which the supply of ink to the r~cording head is 
; . 

possible. When the ink cartrid9~ 104 i* to be 

removed, the ink cartridge 104 i~ pulle~ out rearwardly 
I . 

from its mounted state, whereby ~he holiow needle 120 
I 
I 

is pulled out from the rubber pl~9 140,.and then the 
i 

protective plate 133 is pivoted jn the 4riection of 

arrow C by the spring force of tije torston coil spring 
I . 

135 and returns to its vertical P.ositio' and is 

sandwiched between the locking m~mbers 136 and 137 
I ! 
I 

and restores the state shown in ~igure ~· 

However, in the oonventi4nal in~ jet recording 

apparatus as described above, thJ locki~g members 136 

and 137 are provided laterally ~etri~ally and 

therefore, even when the user inJerts tije ink 
I 

cartridge 104 with its vertical directidn or its I . 
longitudinal direction mistaken, !the lodked state of 

the .protective plate 133 will be keleas6,d by the 
. I 

engagement between the unlocking Fember~ 141, 142 
I ; 

and the locking members 136, 137 rnd th; ink cartridge 

104 will be directed to its mounted posi.'tion, and 
1 . 

this has led to the undesirable ppssibil~ty that the 
' I 

hollow needle 120 is damaged or the ink ~artrid9e 104 
I : 

itself is damaged and the supply pf ink becomes 
I , 

impossible. Also, an attempt to provide: a special I . 
I 

I 
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1 device discretely to prevent sue~ an ac~ident would 

make the mounting device itself ~omplic~ted in 
I I 

structure and resu1t in an increlsed co~t. 
I ! 

Now, some of ink cartrid~es are:in a form.which 
! i 

5 is provided with an ink containi+g portfon and in 
I • 

addition, a waste ink containing\portio~ for containing 
I : 

discharged ink, i.e., ink suckedl~urinq!the recovery 
I 
! . 

operation performed to prevent tl}e clog~ing of the ink 
I • 

discharqe ports of the recarding~head (~ereinafter 
I 

i ' 
10 referred to as the waste ink), a~d with:such ink 

15 

20 

I 

'· 
cartridges, it is possible to sc~ap the,waste ink . . 
contained in the waste ink containing ~rtion, by and 

: I 
I • 

simultaneously with the int~rcha~ge of ~he cartridge. 
I 

I ' 
If in an ink jet recordi~g appa~atus of such 

I I 

inte.rchangeable ink cartridge tytle, the :recording 

operation is performed with no i~k cartJidge mounted 
I • . 
I • 

in the apparatus, recordinq will '.not be'obtained 
i 
I • 

because ink supply does not take ~lace. Also, if the 
I 
; 

recovery operation is performed, iwaste ~nk discharqed . . i . 
from the waste ink system side wi;11 not ;t>e contained 

. . 
in the ink cartridge but may be r~lease~ into the 

I • 

apparatus to thereby contaminate ~he suixoundings, or 
i ~ 

the released waste ink may contam~nate e~ectric 
i : 

circuits to thereby cause an accihent subh as fire. 
I I 

25 Accordingly / it :is desirable to pkovide ketecting 
! . 

means for informing the user of t~e moun~in9 of an 

ink cartridge ·in the apparatus. 

1. 
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An example of s~ch detec~in9 means is shown in" 
I 
I . 

Figures 3 and 4 of the accompany~ng dra~ings. As shown 
I 

in Figure 3, a cartridge detectiq9 flag 131 is 
I comprised of a rotatable flag sh~ft l31B supported on 

the upper portion of an insertio~ port 121, a flaq 
j I 

i i plate 131C mounted on one end of ithe sh~ft., and a 
i 

cam portion 131A for rotatin9 thd flag shaft 131B, and 
I 

on the other hand, a lever membe~ 132 pivotally moved 
I 

by the mounting of a cartridge 1cl4 is provided inside 

the insertion port 121. Thus, wJen the .ink cartridge 
I 
I . 

10~ is inserted into the inserti°j port 121 and is 

surely mounted with a hollow nee~le 120 being inserted 
I . 

into a tank, not shown, in the ca~tridge 104, the 
I 
I 

projected portion 132A of the le!r member 132 is 

pressed by the fore end of the c . tridge 104, whereby 
I 

the tip end portion 132B of the lfver p~votally moves 

the flag plate 131C through the cf3m portion l31A 

keeps it in a light intercepting bositioh for a 
I • 

detecting sensor 124 as shown. I 

and 

Figure 4 shows the detail~ of the detecting 

sensor 124 for detecting both of lhe home position 

and the cartridge. The detectinglsensor 124 is of·the 

transmission type and is provided!with ah optical path 
. I 

135 between a light emitting elem~nt 133 and a light 
I 
I 

receiving element 134, and is desinned such that the I ":1 • 

l 

optical path 135 is shielded fromtlight by a home 

position detecting flag 130, the 

1 

I 

flag pl~te 131C of 
I 

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

when the ink cartridge 104 is mo1nted, the detecting 

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

102 has been directed to a detecJing position, whereby 

the mounting of the cartridge is iconfir~ed. 
I 
I . 

However, in the oonventiqnal in~ jet recordin9 
I . 

apparatus as described above, th~ home p,osition 

sensor is used also as the cartr~dge. de~ecting sensor 
I 

and the number of detecting mean~ is coirespondingly 
i 

decreased, but the information tj.e user wants to 

recognize about the ink cartrid9 104 i$ not only the 

mounting thereof, but also the i~formation regarding 
I 

the color and characteristic of ~he ink contained in 
. I 

the ink cartridge 104 as describ,d prev~ously and 

the remaining amount of ink, and Ito enable all of such 

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

be increased ·or ··ti1e number of de~ecting means 

themselves must be increased, anJ this will result in 
I 
I 

I 
complicated structure, which in turn will result in an 

increased cost. 

iiUi1iD1ii or 1 
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SUMMARY OF TBE INVENTION 

So, it is an object of the present invention 
I 
I 

to eliminate such problems pecuiiar to the prior art 

and to provide an ink cartridgelto whith is impa~ted 
I 

information for controlling theldrivlng conditions 

of a recording head on the basil of ink us·ed. 
I 

It is also an object Of rhe pre)sent invention 

to provide an ink jet recordingjappara~us of high 

performance and high reliability in wh!ch an ink jet 

d • h d d. ch · t Id 1 • . d" ti recor ing ea use anges 1 si r v1ng con 1 ons 
i . 
I 

so as to fit thereto. I 
It is a further object o~ the ~esent 

inveption to provide a construc4io~ of'such 
. I 

correlation that the mounting of an ink cartridge 
I 

into an apparatus can be reliably acccn(lplished, and 

to ensure ink supply, infonnati~n reading, etc. to 

be reliably effected. ! 

It is another object of ~he pre~ent invention 

to provide an ink cartridge whiJh is simple in 
I 

structure and can prevent malfu1ctionii!g during the 

mounting of the cartridge, and Jn ink jet recording 
I 

apparatus into which such ink cJrtridge can be 
I ' 
i 

mounted. I 

It is still another objert of t~e present 

invention to provide an ink jet jrecord~ng apparatus 

in which a minimum number of de~ecting means enab1es 

the user to recognize various k~nds of information 
! 
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I 

I 
regarding an ink cartridge, and:to pro~ide such ink . I 

! 
I 

I ' 

cartridge. 

It is yet still another rbject ~f the present 
I 

invention to provide an ink cartridge t¥hioh is 
I I 

interchangeably provided for an:ink je~ recording 

. apparatus provided with a recor4ing he4d for causing 
i • 

the discharge of ink to therebyjeffect~the recording 

of images and which contains said ink ~herein and I I 

I : 

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

said ink, characterized by the *rovisi~n of a medium 

provided with information for c~ntroll~ng the 

driving conditions of said recoJding h~ad. 
I I 

~ It is also an object of ~he prerent invention 
I I 

to provide an ink jet recording!apparatus which 
I I 
I ! 

permits the removable mounting eherein'.of an ink . I : 
tank cartridge forming a supplyisource!of ink for a 

! . 
i : 

recording head for discharging said in~ to a 

recording mediwn to thereby effJat recJrdin9, 

characterized by the provision Jf: i 
communication ~eans for ~f fecti~g the 

communication between said ink ~ank an4 the supplied 
i i ink: 
i 

reading means for readin~ the !~formation 
i . 

regarding said ink tank cartridge itseif from an 
I j 

• • I . information presenting member provided jon said ink 

tank cartridge to present said Jnformatjion1 and 
; 

I 

holding means for holdin9· said lnk tank 
I I 
! 
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i 
I 
I 

cartridge; I 
I 

a position in which saidiink c~unication is 

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

read and a position in which saJd ink ~ank cartridge 

is held being disposed in the nlmed or4er in the 

direction of mounting of said i~k tank.cartridge. 

It is a further object o~ the p~esent 
I . 
I 

invention to provide an ink tan~ cartr!dge forming a 

supply source of ink for a reco~ding h~ad for 

discharging said ink to a recor4ing me4ium to 

thereby effect recording, chara4terized·by the 
I 

provision of: ! 
. an information presentin~ membet provided to 

present the information regardiJg the lnk tank 

cartridge itself; . I 
I 
I 

a communication member f~r effe~ting the 

communication of the suppl_ied idk with :an apparatus 
I 

body1 and i 
a held member for being ~eld by.said 

I 
I 

.. . 

apparatus body; 

said communication membet, said:information 

presenting member and said held ~ember being 

disposed so that the conununicati~n of said supplied 
i 

ink, the reading of said informafion and said 

holding lllaY be effected in the nrmed oi:Per with the 

mounting operation of said ink tank car~ridge. 

It is still a further obJect of ;the present 
I 
I 

l I 
I 
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' i 

i 

. t" t "d . k . ti . d' t inven ion o prov1 e an in Je 
1
recor ~ng appara us 

characterized by the provision Jf: 
an ink tank cartridge 'ith~~h forjns a supply 

. i 
source of ink for a recording h~ad for discharging 

said ink toward a recording med~um to thereby effect 

recording and which is provided,with a:Jlleltlber for 
' . . I 

presenting inherent information!regarding said ink 
. I 

tank cartridge itself and second information 
I • 

differing fr011l said inherent in~ormatiqn and is 
i 

removabiy mountable in an appar,tus bo4y; 

communication means for tf fectihg the 

communication between sa~d ink ~ank cattridge and 

the ~upplied ink: 
• 

teading means for readin~ &aid inherent 
I I 

inforination and said second infqrmation1 and 
! 

holding means for hold1n9 said ink tank 

cartridge; i 

a position in which said\ink coiPmunication is 

effected, a position in which s~id secd,nd 
I 

information is read, a position lin whidh said 

inherent information is read an~ a posftion in which 
I 

said ink tank cartridge is held ~eing ~isposed in 
i 

the nallled order in the directio~ of mo~~ting of said 

ink tank cartridge. i 
I 
I 

It is another object of the pre4ent invention 

to provide an ink tank cartridge! for a~ ink jet 
I 

recording apparatus which forms an ink ~upply source 
I 
i 
I 

I 
I 
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I 
I 

for a recording head.for discbaJging 1nk and which . 
is removably mountable in the a~paratus body, 

characterized by the provision ~f an iriherent 

information presenting meinber fJr presd,nting 

inherent information regarding Jhe ink ·tank 

cartridge itself, and a second Jnformadion. 

presenting •ember provided forw~rdly of said 

inherent information presenting rember with respect 

to the direction of mounting fo~ presedting second 

information differing from said inherent 

information. I 

It is still another objeit of tle present 

inve~tion to provid~ an ink car~ridge W;hich is 
I 

mountable on a mounting portion rlong ~be insertion 

path of an ink jet recording ap+ratus having an 

openable-closable plate openabl~ and closably he~d 
I 

in the insertion path to said.m~nting jportion, and 

locking members for restraining raid op,en.able­

closable plate from the oppositei sides of said 

insertion path to inhibit the o~nirig movement 

thereof and which contains there~n ink to be 
I 

supplied to a recording head an~ in whi~h unlocking 

members engageable with said loc~ing m~rs to 

thereby release the restraint of! said lbcking member 

during the mounting of said ink ~artri~e are 

projectedly provided on opposite! sides, 

characterized in that said unloc~ing members are 
i 
i 
i 
i 
I 
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provided asymmetrically with reJpect tq the 
I 
i : 

direction· of insertion into said insertion path. I , 
It is yet still another object bf the present 

! . 
invention to provide an ink jet;record~ng apparatus 

. I 
which is provided with an opena~le-olo~able plate 

provided in an insertion path f4r dire~ting to a 
mounting portion an ink cartridJe cont~ining therein 

I 

ink to be supplied to a recordiJg head and openably 
I 

and closably held, and locking ~embersifor 

restraining said openable-closa~le plat4,e from the 
! . 

opposite sides of said insertio~ path to inhibit the 

openin9 inovement thereof and iniwhich ~he restraint 

of s~id locking members can be ~eleased by unlocking 
I • 

members projectedly provided on!the op:Qosite sides 
I 

of said ink ca~tridge durin9 the inser~ion of said 

ink cartridg.i into said i.nserti~n path~ · 

characterized in.that said unl~king m~bers and 

said locking members are disposJd asymnletrically . I 
with respect to the direction o~ inser~ion of said 

! 
ink··· cartridge. 

It is another object of ihe pre.ent invention 
I . 

to provide an ink jet recording \appara~us in which 
I 

is removably mounted an ink car~ridge dontaining 
i : 

therein ink to be supplied to a irecord~ng head for 
I . 

discharging the ink to thereby ~ffect r.ecording, . 
characterized by the provision df s 

I 
a flag member provided o*.said 

I 

~ 
I 
I 

i 
I 

tnk cartridge 
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i 
I 

and adapted to be protruded tow1rd a P'!th along 

which a carriage is moved only ~hen sa~d ink 

cartridge is mounted on a mount~n9 por~ion; and 
I 

a photosensor provided oh said ~rriage and 
I 

capable of being shielded from ~ight bti said flag 

member. l 

It is still another objeit of t~e present 

invention to provide an ink car9rld9e ~hich is 

removably mounted on the fixed n{ounting portion of 
. . I 

an ink jet recording apparatus ~or sup~1yin9 
discharged ink to a recording hJad carried on a 

movable carriage, characterized tby the. ;provision of 

a fl~g melnber capable of being Jrotruded and 

contained, and means for protruJing sa~d flag member 

toward a path a1ong which said rriag~ is.moved 
' 

only when said ink cartridge is unted on said 

mounting portion, the light int rceptidn of a 
I 

photosensor provided on said catjriage being possible 
I 
; 

by said flag member. l 
I 

By providing on an ink c4rttidg~ a medium 

including information for drivi~~ an inlJ< jet head, 

the driving conditions of the ink jet hiead matching 

the composition of ink can be a~tomatic.ally set by 
I 

an ink jet recording apparatus !~self, ~nd this 

leads to the possibility of provjiding ah ink jet 
! 

recording head which is simple tlb opera~e and high 

in reliability. 
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Also, there can be prov~ded an ink cartridge 
I which can be prevented from beipg erroheously 

inserted by the user and which has information for 

properly controlling the drivini of a ~ecording -

head. 

Further, in a position ~erein ~n ~nk 

cartridqe is held in an apparat~s body~ the· 
! • 

communication ~etween an ink su~ply sy.tem and ink 
I 

is effected prior thereto and therefor~, the ink 

COllllllunication state can be secuted nea~ the held 

position of the ink cartridge. '!n addition, prior 

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

cartridge is readable and there!ore, t~e 
- I 

impossibility of reading or misjudgment does not 
I occur near the held position. Furthermore, the ink I I 
I . 

communication is effected prior:to rea4,in9 and 

therefore, even if the recordinJ opera.tion is 
' i 

immediately started in response;to rea4ing, there 
l . 

will occur no inconvenience such as the introduction 
I 

; 
of .. ··air into the ink supply system, and' even if 

I .. 
con~ersely, the ink cartridge i~ pulled out durin9 

I 
I the recording operation, this can be detected before 
~ I 

the ink communication is cut 0£4 and tijerefore, 

there will occur no similar incdnveniertce if the ! : 
operation is discontinued. 

Also, according to the phesent l.nvention, in 
I 

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

1 

! 
I 
I 

I 

I 
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' 
! 
; 
I 

the apparatus body, the communibation between the 
I 

ink supply system and ink is ef~ected prior thereto I . 

and therefore, the ink communic~tion state can be 

secured near the held position ~f the ink cartridge. 

Further, the inherent informatibn regarding the ink 

cartridge becomes readable near! the held position, 
i . 

and inf·ormation differing from ~aid inf;ormation is 
I 

! 
read in a predetermined range f fom the ink 

I 

communication position-to ·the v~cinity of the held 
I 

position and therefore, if desi~n is ~de such that 
• 

a warning is given in response ~o the ~eading of 

this information, the unsatisfa9toty hQlding of the 
I . I 

ink 94rtridge can be detected t9 obvia~e the falling 

off thereof. 
I 
I 

t 
! 

i . 
Purtbermore, the horizon,tal po9.itions of the 

I 

unlocking members provided on t'e ink ¢artridge side 

and the horizontal positions of!the locking members 
! 

provided correspondingly to the+ are ~de 

asymmetrical with respect to th~ direction of 

insertion, i.e., different fromleach other with 

respect to the vertical directiJn or the direction 

of insertion, and therefore, evln if the ink . 1 . 
cartridge is inserted into the ~ounting portion with 

I ' 

the vertical direction or the iJngitudinal direction ! . 
thereof being mistaken, the loc~ing mentbers and the 

I 

unlocking members will not come;into e~gageme~t with 

each other and the locked state=will not be released 

11\iiiiftf 
1 
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! 
i 
I 

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

being mounted by mistake and acJording~y, any damage 

attributable to wrong mounting 4an be ~revented. 
. Also, according to the pbesent lnvention,·the 

flag member capable of being prJtruded:and contained 

which is provided on the ink caJtridge.is.protruded 

from the cartridge toward the ~th alo~q ~hich the 
I 

carriage is moved when the ink cartridge is mounted 

on the mounting portion and theJefore, 
1

the mounting 
I 

of the ink cartridge can be det~cted bj the 

photosensor carried on the carriage, a~d by 
: . 

variously changing the form of ~he fla~ member and 
. . I ; characterizing eaeh ink cartridge, therinformation 

i 
for a plurality of ink cattria9Js can *e 

individually judged by a combinJtion t~ereof with 

the ll\oved position of the carrilge. 

I 
I 
I 

BRIEF DESCRIPTION OF THE DRAWINOS 

Figure l is a characteriltic gr•ph showing 
I ' 

the relation between an applied !pulse ~nd the growth 
I 

I 

! of a bubble. 

Figure 2 is a perspectlvf view ~howin9 the 

construction ~f an ink cartridg~ mount~ng mechanism 
i 

according to the prior art. ! 

I 
Figure 3 shows the consttuction.of an ink 

cartridge detecting device acc0Jdin9 tQ the prior 
! : 

art. 

1 
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Figure 4 illustrates a p,hotoser(sor for the 

detecting device of Figure 3. 

Figure 5 is a schematic erspedtive view 

showing an embodiment of the in
1 

cartridge according 
I 

to the present invention. . l 
Figure 6 is a block dia~ram shdwing a 

construction for controllin9 thf driving of a 

recording head by the informatibn of the ink I I 

cartridge. · I · 

Figure 7 is a flow chard showi~g an example 

of the sequence Until printing f s llce'*1>lished by 

the information of the ink cattfidge. 

Figure 8 is a schematic erspedtive view 

showing another e•bodiment of t ¢artridge 

according to the present invent on. 

Figures 9 to 15 are sch1-stic Iiarspective 

.views showing further embodiments. . I 
I 

Figure 16 is a schemati1perspeptive view 

showing the installed position f a medium carried I . 
on-··an ink cartridge. i 

Figure 17 is a schemati view showing an 

example of the ink jet recordin· appar4tus. 

Figure 18 is a perspecti~e view: showing an 

ink jet recording apparatus accf rdinq ~o an 

embodiment of the present inven~ion wi~h the top 

cover thereof removed. I 
Figures l9A and l9B are h persp~ctive view 

I ; 
I 

I 
I 
I 

:his Sheet 1-l 
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and a fragmentary cross-section~l view; 
I 

respectively, showing an exampl~ of the construction 
I 

of the ink cartridge mounting pc?rtion ~f the 

apparatus accord~ng to the pres~nt inv4ntion. 
I . 

Figure 20 is a cross-secf ional view showing 

an example of the construction ~f an ink aartridge 

according to an embodiment of t~e pres~nt invention. 

Figure 21 is a perspecti~e view· for 
. ! 

illustrating each portion for e4fectlng the mutual 

coupling between the ink cartriJge and the body I . 
side. I 

I 
Figure 22 illustrates thf relat~on in the 

coupiing position of each porti~n conc~rned in 

coupling in the present embodim~nt rel~tive to· the 

insertion of the ink cartridge. ! 
i 

Figures 23A - 23E illustrate in~onveniences 
I 

which occur when the coupling ix.isition relation as 
! 

in the present embodiment is no~ adopted. 
I . 

Figures 24A and 24B are • fragmentary 
: . 

eniarged view and a coupling po~ition relation 

illustration, respectively, shoJ,in9 an improved 
I 

embodiment of the ink cartridge iof Fi9Qres 21 and 

22. 

Figures 25A and 25B are 

I 

i 
i 

~lock diagrams 
I 

showin9 a controi system for th~ constr~ction shown 
I 

in Figure 24 and a flow chart shbwing an example of 
I 

the operation thereof, respectiv~ly. 
i 

1 
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Figure 26 is a perspective view showing an 
! 

example of the construction of ~n ink cartridge 

mounting mechanism according to\ the pr~sent 
invention. i 

i 

Figures 27A and 27B i11Jstrate the normal 
. I 

I cartridge mounting operation byjthe embodiment of . 
I 

Figure 26. ! 
! . 

Figures 27C and 270 illustrate :a wron9 
I 

mounting operation. 
I 
I 

Figure 28 is· a perspect~ve vie~ showing the 
I 

construction according to another emboaiment of the 
I 

present invention. I 
! . 

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

embodiment of the present invention. 

l!'igurea 30A and 30B 111,+trate ~he 
construction of the ink cartrid~e accofding to the 

! 
present invention before and af~er the cartridge is 

I 
mounted. • . 

Figures 31A - 31C are pelspecti~e ~iews 
sho~ing the three kinds of formJ of th~ flag member 

I 

in the ink ca~tridge according do the present 
! 

invention. I 
i 

Figures 32A and. 32B illustrate the operation 
I : 

of another embodiment of the in~ cartr~dge according 

to the present invention in a state in ·which ink is 
I 

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

respectively. 

1 

I 
I 
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i 
I 
l 

DESCRIPTION OF 'l'BE PREFERRED EMBODIMENTS 

some embodiments of the ~resen~ invention 

will hereinafter be described if detail with 

refetence to the drawings. I 
[Embodiment l] I 

Figure S is a partly br~~en-awa& perspective 

view showing an ink cartridge Sl remov.bly mountable 

with respect to an ink jet recof ding a~paratus 
·according to the pre$ent invent~on, an4 a portion of 

a connecting device 52 connectej to th• ink 

cartridge 51 and provided ·with A supplj' portion for 

supplying ink to the ink jet relording'.apparatus and 

a suj>ply receiving portion for Jeceivi~g waste ink 

from the ink jet recording appaJatus, ~he connecting 1 . 

device 52 being provided on the link jet recording 

apparatus side. I 
In Figure s, the reference numetal 12 

designates the housing of the iJk cart~idge 51 which 

is usually made by plastic moldJng in qccordance 

with the shape or construction ~f the qartridge 

containing portion of the ink j~t reco~ding 
apparatus body. . . \ 

The reference numeral 13 denote$ a 

hermetically sealed type ink container ~or 

containing ink therein. ln the bresen~ embodiment, 

the ink container 13 uses a fle~ble ink bag in 

which ink is enclosed. The refe~ence nµmeral 15 
! . 
i 
I 
I 

I 
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designates an ink supply portiod formeq of an 

elastic material such as silicoJe rubb~r. This ink 

supply portion is connected to ~e ink ;bag through 

an ink conducting tube lSa, and jwhen t~e ink 

cartridge 51 and the ink jet reqording _apparatus are 
I : . . 

connected together, the ink supgly por~ion-provides - I 
a portion into which a hollow ink needle 16 

installed in the connecting devJce 52 of the ink jet 
I 
I 

recording apparatus is lnserted~to the~eby supply 
! 

the ink ·in the ink ba~r into the. ;ink jet recording 
l 

apparatus. I 

Any ink forcibly discharled fro~ an iiik jet 
I I 

reco~ding head by the filling o~ the rdcording head 

with ink or by the recovery ope~ation or the like of 

the recording head passes throuJh wast~ ink 
! . 

collecting tubes 16a and 16b inJtalled in the ink 

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

• ! ink reservoir 18 through a hole;11 for~ed in the 

housing of the ink cartridge. ~he ref~rence numeral 
.. I 

19 designates a medium having i1format~on indicative 
i 

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

medium used in the present e~iment is a resistor 
I 

(having a predetermined resistaqce valqe selected 
I 

from atnong O to coo). The refe~ence ci)aracters 19a 

and 19b denote terminals providJd on ttte ink 
I 

cartridge side to electrically donnect the medium to 
I the ink jet recording apparatus!body •. When the ink 
I 
I 

1 ! 
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cartridge is completely connected to the ink jet 
I 

recording apparatus body, these:termin+1s 19a and 

19b are.electrically connected io pin ~erminals 20a 
I . 
I : 

and 20b prepared in the ink jetirecording apparatus 

body. .'fhese pin terminals are ilectr i(:ally 
i . 

connected to a control circuit tn the lnk. jet 

recording apparatus body, whichlcontrol circuit can 

electrically freely read the information of these 

elements. I 
I 

Figure 6 is a block dia~ram sh~win9 the 

manner in which the ink cartrid~e 51 shown in Figure 
I 

S is connected to the ink jet r~cordin~ apparatus 
I . 
f 

53· ... Sy the ink cartridge 51 being mouhted in the 
I 

ink jet recording apparatus 53,!the meaium 19 
. I 

I : 
carried on the ink cartridge is:connec~ed to the 

i 
interface 54 of the apparatus S~ side, whereby the 

.information of the medium 19 is!transmitted. On the 
l 

basis of this information, control as ~ill be 

described later, for example, tie table of ROM 56 
I 

irtcluding a conversion table, is selec~ed, and on 
i 
I 

the basis thereof, the driving 9f a recording head 
I 

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

61. l 
I 

Figure 7 shows a series bf ope~ation 
sequences when the power source switch of the ink 

jet recording apparatus body is closed in a state in 

which the ink cartridge 51 is mcpunted ~ith respect 

1 
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I 
I 
i 

to the ink jet recording apparalus 5·3 !Jhown in 
' 

Figures 5 and 6 and the terminais 19a •nd 19b of the 
I . 

mediwn 19 of the ink cartridge 51 are electrically 
I 

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

apparatus side and the ink suppty system is 

connected to the apparatus body 
I 
I 

At a step SlOl, a power ~ource switch is 

closed. At a step 8102, whethet the i~k cartridge 
I 

is mounted with respect to the .pparat~s is judged. ' . . 

If the ink cartridge is not m~u~ted, a warning lamp 
I . 

is turned on at a step Sl03. If the ink cartrid9e . 
is judged to be mounted, at a siep s10•, the I . 

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

cartridge is read. At a step stos, in.conformity 
i . 

with the read resistance value,!data i$ read out 

fr0at a data table. At a step sto6, th~ data is 

judged, and if the data is abse~t, the warning lamp 

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

present, at a step 8108, the daJa is ttansferred to 
I . 

a driving RAM. Thus, at a step!Sl09, ~he recording 

head is driven in accordance wiih a predetermined 
I 

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

possible or whether a printing ~ignal ~s present is 
' 

judged; and if printing is possible by the printing 
. l 

signal, printing is effected at !a step:s111. If 
l 

printing is not possible, r·eturrl is made to the step I . 
I 

Sl09, where processing is effectjed to ~ake the 
I ~~~~~~~~~-

l 
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i 
i 

i 
recording head capable of print~ng. O~ course, the . 

I 

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

cartridge may be effected by delectin9 the medium . . I 

carried on the ink cartridge. 

5 Table 3 below shows an ,xample ~f the 

lO 

15 

20 

25 

conversion table of the resistabce values· of the 
I 

resistor on the ink cartridge atd the .lnk jet . 

driving conditions, etc. for those resistance 
! 

values. 
Table 3 

I 
I 

I ·Number of 
Resistance Pulse i 

Voltage i ~reliminary value · width Fr~quency 
' :discharges 
I . 

[¥wz) 
. 

[kOJ [VJ (µs] [times) 
! I 

0 0 0 10 ' 0 
I I 

o.s 21 7 :3 128 

j4 
! 

1 21 7 128 . 
5 28 3 13 

I 
128 

14 
: 

10 28 3 50 

100 28 3 6 50 

200 28 2.5 6 50 

00 0 0 io 0 

Resistance value vs. head driving c~nditions 
conversion table recorded in the ink jet 
recording apparatua body. 

1 
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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 tJe ink cartriQge i~ 
I 

read as the· resistance value. 1 

Where for example, the klnd of the.ink jet 

recording apparatus 53 is the a~ratus example I in 

Table 2 and the kind of the ink !is the ink ® in 
: 
I 

Table 1, if the resistance value of the resistor on 
. I 

the cartridge corresponding the~eto is 1 kO, the 

information that the dtiving vo~age is. 21 v, that 

the pulse width is 7 µsec, that the driving 

freq~ency is 4 I<Hz and that the umber bf 

preliminary discharges is 128 t es is read from the 

conversion table recorded in th1 ROii 56 which la 

shown in Table 3, by the CPO 55,, and tN:tn is 

transferred as the data during the driving of the 
i 

ink jet· recordin9 head to a partrcular area of the 

RAM 56. Likewise, if the resist~nce va[ue 

corresponding to the ink @ is iJo kn, ~he 
. I 

conditions that the driving volt~9e is 28 v, the 
. I 

pulse width is 3 psec, the drivir9 freqiiency is 6 

KHz and the number of preliminar~ discharges is so 
I 

times are read from the conversibn table. 
I : 

When the recording head 59 is actually driven 
I 
I 

to effect printing, the CPU 55 arain indicate~ the 

aforementioned data from said determinep area of the 
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I 

I 

I 
RAM to a reading head controlle~ 58. Of course, the 

. I 
table differs f·rom apparatus to lappara~us, and for 

the ink ~, in the apparatus exa~ple II, the driving 

voltage i~ 21 v, the pulse widtJ is 7 µsec, the 

driving frequency is 3 mz and Jhe number of 

preliminary discharges is 50 tiJes, and further, if 

the clog preventing meebanism 11 a very simple 

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

the conversion table in that apPiaratus is made to 

have a particular value (in thiJ example, 0) for . I 
I 

identification, the ink jet rec9rding ~parat~s will 

judge that setting is impossibl~, and can produce an 

alari)i. Thus, any ink which is *fficu~t to 

discharge when used in a r;..,.,rd~g head having a 

predetermined characteristic caj be automatically . 

discriminated. 1 

Further, by sufficiently securi~g the 

capacity of the conversion tablei, many expected 
I 

kinds of driving conditions are ~nput to the 

conversion table, whereby there ~an be realiaed an 

ink jet recording apparatus whic~ can cope with 
I 

excellent ink in the future. In! the aforedescribed I . 
embodiment, description has been; made w~th respect 

I 
! 

to an ex&nple in which reading i~ effected from the 
I 

conversion table and the drivin9\volta9~, the puls~ 

width, the driving frequency and! the number of 

preliminary discharges are all mkde var~able, but it 
I 
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I 
; 

is appa~ent that it is aiso possible tQ form in the 

apparatus a circuit in which ~~e si.lllply, for 

example, only the driving voltade, only the pulse 
l . 

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

combination thereof is set by t~e resiS.tance value 
I 

of the resistor·. Also, the inf~rmation designated 

by the medium can include, in a4dition to these, the 

conditions of the pre-heating i~ which the recording 

· · I i · f head is pre-heated to improve t~e character stic o 

the ink or the preliminary discdarge in which 
. I 

I 
discharge not concerned in reco~ding is effected to 

improve t~e recording character~stic, such ink 

disc~arge conditions that ~ptim+ disc~atge can be 

obtained during recording, the ~nk disqharge 
I 

conditions when recording is ef~ected by the use of 
. I 

inks of plural colors, or the d~scbarge recovery 

' conditions of the recording head ~hich correspond to 
! 

the ink used. i 
I 

The discharge reco~ery cbnditio~s are 
I 

performed when the discharge st~te is d~teriorated 
• ; 

before predetermined recording !~ terminated, and 

include, for example, a series dt operations of 

moving the recording head to a J,sition opposed to a 
i 

cap member, thereafter causing t~e cap to bear 

against the discharge port surfabe, driving a pump 
! . 

for recovery to thereby forciblyi discha~ge the ink 
i 

from the discharge port, openinqi the ca~, thereafter I . ~~~~~~~~-
• 

1 Thfl1ii1iii~inr 
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effecting idle suction for discdarging the ink in 
I 

. the cap, and cleaning the disch~r9e pott surface of 
I 
I 

the recording head by a blade, ~r one of these 
I 

operations or a combination of ~wo or more of these 

operations. That is, the disc~r9e reQovery 
I 

conditions show the selection od these operations . 
and a condition for which these !operations are 

I 

performed under what degree of ~oad, and optimum 

conditions are set in conformit~ with tihe 

characteristic of the ink. For !exam.pie, for ink 

which is low in viscosity and e~sy to dry, it is 
I • 

necessaty to set the discharge zjecovery operation at 
i 

high:frequency, and for ink whic{h is hilgh in 
I 

viscosity and difficult to dry, !the fr«quency of the 
I 
I discharge recovery operation ca~ be set low. Bere, 

the frequency includes not only ~he fr~uency of the 
I 
I 

recording operation, but also t~e operation load or 
I 

the like of the recovery pump 1J the recovery 
I 

operation. Also, the pre-heatin~ conditions are 
. i 

necessary for bringing about sue~ ink conditions 
i . 

that optimum recordin9 can be acfomplished during 
I 

recording in conformity with th~ characteristic of 

the ink used. For example, as rkgards ink of high 
I 

viscosity, it is preferable to h~at such ink at a 
. i 

somewhat high temperature to reduce the load of the 
I 
! 

ink discharge conditions during ~he recording by the 

recording head, and adjust the vkscosity of the ink. 
I : 
l 
I 
I 

1 11~1ifi1nr 
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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:accompiished more 

easily as compar~d with a case ~here discharge 
i 

conforming to the characteristiq of ink is effected 
I 

under only the discharge condi t4on_s. 

As regards the form in wbich th~ resistor as 
I 

the medium is carried on the in~ cartridge, such 
: 

resistor may be provided at a p~edeterinined location 
I 

i. 

on the front face of the ink cartridge in which a 

collecting portion is provided,lbut alternatively, 
! 
i 

may be provided on the upper suiface of the ink 

cartridge as shown in Figure 8. 

1i1liiiUf 
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In this case, as regards! the r~sistance value 

of the resistor, a resistor of dkfferent resistance 
! 

value may be carried between th~ terminals of the I . 
I 

cartridge side which are connect~d to the contact:S of 

' the apparatus side, or the expanFe of the resistor can 
• i . 

be changed, whereby the resisto~ may assume one of 
j 

various resistance values. As a; method of changing the 
! 

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

possible to utilize a logo type br the J.ike of a 
I 

predetermined shape. Also, the bet resistance value 
i 

may be such a value that the conyersion table set on the . . 

body side as previously describe~ can be properly read 

out •. 
I 

I 

As a method of carryinq this resistor on the 

15 ink cartridqe, mention may be tnaBe of a method of forming 
. j 

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

a predetermined resistance value-relative to the upper 
I 

surface of the cartridge, or a m~thod of sticking a 
! 

label printed with a resistor sojthat it may assume a 
! 

20 predetermined resistance va.lue. I 
I 

For the mountinq with re~pect to the apparatus 
i 

of a cartridge provided with sucb a resistor having a 
. ! 

predetermined resistance value, ~esign is made such 

I that the terminal of the resistor and the terminal of 
I 

25 the body side scratch each othe1:, This is because in 
I 

some cases, stable reading of th~ resistance value 
I 
i 

cannot be accomplished even if tl}e terminals are 
! 
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1 connected together with their sujrf aces oxidi~ed and a 

film remaining formed thereon, a!nd such instability can 

5 

; 

be eliminated by mounting the calrtridge in such a 
! 

manner that the oxidized film i~ scraped off. 

In the foregoing, a res~tor has been described . 
as an example of _the resist~r q~r~ieg an the cartridge, 

but it is also possible to us"e a capacitor, a diode, a 

coil, a battery or the like for '.the Sa.Ille purpose • . 
·Figure 9 shows an embodifment of the af6re~ . 

' 
JO described ink.cartridge· in whicti the information medium 

is made removably mountable. Iri Figure 9, the reference 

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 

20 

: 

appearances and function to the '.ink ca~tridge shown in 

Figure 5. Accordingly, in the iqanufac~ure of the ink 

cartridge of the present invent~on, it is unnecessary 
: 

to pre-assemble and prepare the housing 12 of the ink 

cartridge corresponding 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 2s is mounted when the 

ink cartridge is filled with the ink1 and efficient 

production be comes possible with a result that an 

25 inexpensive and highly re1iab1e ink ca~tridge is realized. 
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1 [Embodiment 21 

s 

10 

In Embodiment 1, a simple element such as a 
! 

resistor has been shown as 

in the present invention, a 

' 
the information medium, 

I 

sem~conduc tor can be • 
l 

but 

em.ployed as another example of 'f1e information medium. 

Figure 10 shows an embodiment 0£ the present invention 
. : 

which is provided with an electtically erasable read-only 
~. 

semiconductor memory array as t~e information medium 

in the ink cartridse. 

the ink cartridge body. 

The refeJence numeral 21 denotes 
I 

The re~erence numeral 22 
I 

desiqnates a semiconductor memo~y array. Here, the 
I 

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

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

· memoey); a battery back-up·. RAM jr the like. The I -
15 reference numeral 23 denotes a ~ubstrate attached 

20 

25 

accurately to the housing porti~n of the ink cartridqe. 
I 
I 

This substrate has a terminal pqrtion 26 for fixing 
! 

the memory array thereto and el~ctrica!ly connecting . 
i 

the_ memory array to a connector1prepared in an ink jet 

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

the ink cartridge body is insert!ed into the ink 
i 
I 

cartrid9e receiving portion 27 df the ~nk jet recording 
! 

apparatus 24, the connectC?.r 25 ~nd the terminal portion 
I 

26 are electrically connected td,gether. At this time, 
I 

an ink reservoir and a waste inW reservoir are likewise 
l 

connected to the connecting dev~ce of the ink jet 

recording apparatus. 
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The series of operation.sequences when in this 
' ' state, the power source switch ~f the ink jet recording 

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

Figure 1. :tn the present embodltment, the memory -array . 
I 

provided on the ink cartridge permits more information 
I 

. I 

to be recorded thereon than the !informatio~ medium 
I 
I 

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

byte) as the lowest capacity ar~ now commercially 

available) and therefor~, the i~k jet driving conditions, 
I 

the discharge recovery conditio~, the pre-heating . . !. 

conditions, etc. are directly w~itten therein as in 
i 

the conversion table carried on lthe apparatus body in 
i 
: 

Embodiment 1. Accordingly, the pPu quickly transfers 

the inforin:ation such as the ink ~et drivinq conditions 

15 as the data during the driving de the ink jet recording 
I 

head from the memory array to a particular a~ea of the 
I 

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

I 
I . I 

the recording head is to be driv~n, the driving may be 
! 

effected in a mannar similar to that described with 

20 respect to Embodiment 1. ! 
I 

A feature of the presentjembodiment is that as 
l 

previously described, the informhtion such as the • 
I 

driving conditions , etc. ma tchin~ the ink i.n the ink 
i 

cartridqe 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 be ptepared on the ink jet 

recording apparatus body. Accor~ingly, it is unnecessary 

Jbttiiiiif 
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to pre.pare a number of conversioh tables in advance. 
i 

That is, in the present embodimept, even if new ink . 
is .prepared in the futur~, only fhe ROM data of the 

ink cartridge can ~e changed and: therefore, the present 
I 

.embodiment is high in expansibilaty. 
' I 
I 

Figure 11 shows an examp~e of the ink cartridge 
1 

in which the removably mountable: information medium 

adopts the memory array as descr~bed in connection . 
; 

~ith Figure 10. In Figure 11# the refe~ence numeral 
l 
! 

. . ' 30 designates a semiconductor me~ory array such as 
! 

ROM, EEPROM or a battery back-upjRAM· The semiconductor 

memory array 30 has on the housi~9 31 thereof a terminal 
1 

33 for electrically connecting t~e memo~y array to the 
. ! 

connector 32 of the ink cartridg~ •. The reference 
i 

numeral 34 denotes a terminal for electrically connecting . I 
. i 

the ink jet recording apparatus ~ody to the memory 

array. Accordingly, again in 

it is apparent that an effect 

th~ present embodiment, 
: 

si~ilar to that of the 
: 

embodiment shown in Figure 9 is pbtainea. 
I 

[Embodiment 3) 

Figure 12 shows anothe~ ~mbodim~nt of the 
j 

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

ink jet recording head driving c~nditions are recorded 

25 in a memory on the ink cartridge:in par$llelism to . 
the direction of insertion of th~ ink cartrid9e into 

I 

the ink jet recordin9' apparatus. The reference numeral 
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I 

35 designates a magnetic tape otj which the information 
I 

such as the ink jet driving conditions is recorded at 
! 

35a in parallelism to the direc~ion of insertion of 
I 
I 

I 

the ink cartridge by variations jin magnetization polarity, 
! 

density, etc. Also, in order t~ prevent unsatisfactory 
' 

reading of the information causJd by a change in the 
i 

insertion speed, exclusive trac~s in which timing 
' ; 

information is written at predetlermined intervals are 
1 

I 

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

10 aforementioned information is wiiitten. 
! 

As shown in Figure 12, tihe information such as 

the ink jet head driving condi~ibns reaorded on the 

magn~tic tape is successively r~ad by a reading head 
! 

36 when the ink cartridge is insbrted into the ink jet 
~ . 

15 recording head body. After this! information is 

20 

25 

transferred to.the RAM area in tfie ink jet recording 

apparatus body, the ink jet reco~ding head can be 
! 
! 

driven on the basis of this info~mation in the same 
I 
I 

manner as in the embodiment show~ in Fi<)Ure 10. 

[Embodiment 4] 

Figure 13 shows another embodiment in which 
! 

the method of recording informat~on on the ink cartridge 
i 

in the embodiment shown in Figur~ 12 is changed. In the 

present embodiment, the 

driving conditions uses 

. 
informatlf.on such as the ink jet 

! 
a bar coae 37 sticked to the 

l 
! 

housing portion of the ink cartr~dge, in place of the -------
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magnetic tape shown in the previ(ous embodiment. Again 

in this case, as in the previou~ embodj;ment, the 
' . 
I 

information such as the recordi~lg head driving conditions 
! 
• 

is successively read by a readiDf.J head 38 when the ink 

5 cartridge is inserted into the 4uc cartridge receiving 
I 

portion 27 of the ink jet record~ng apparatus. In the . 
' present embodiment, a bar code need only be printed as 

the recording medium and therefo~e, the medium can be 
i 

I 
manufactured relatively easily and an inex!Jensive ink 

! 
10 cartridge can be provided. 

[Embodiment 5] 
' Figure 14 shows another flmbodiment in which the 
i 

method of recor.ding information pn the ink cartridge in . 
15 the embodiment shown in Figure lB is ch~nged. In 

! 
Figure 14, the reference numerali 39 des:L9nates an ink 

i 
I 

cartridge, and the reference· numrral 40 denotes a 

three-dimensional information pa~tern d~sposed on the 
' 

hous:;in9 of the ink cartridge. The info~ation pattern 
'· : 

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

cartridge. The referen~e numeral 41 designates a 
. . 

three-dimensional information pa~tern for timing 

information. As shown in Figure,14, the information 

such as the ink jet recording he~d driving conditions 
I 

25 recorded on the three-dimensionai information pattern 
: 

is successively read by a readin9 cam switch 42 when 

the ink cartridge is inserted into the !nk cartridge 
I ~~~~~~~~ 
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l receiving portion of the ink je~ recording apparatus. 
' 

After this information is trans~erred to the RAM area 

in the ink jet recording appar.attus body, the ink jet 
l 
I 

recording head can be driven on'.the basis or this· 
i 
• 

5 information in the s.ame manner cis in the embodiment 

shown in Figure 10. 

[Embodiment 6] 
I 

. I . 
Figure 15 shows another !embodiment in which the 

10 method of recording information pn the ink cartridge 
I 
I 

in the embodiment shown in Figuxie 14 is changed. In 
~ . 

Figure -15, the refer~nce numera~ designates an ink 
i 

cartridge, and the re£erence·nu~ral 41 denotes a 
l 

three-dimensional information p~~tern disposed an the 

15 housinq of the ink cartridge 40. The information pattern 
! 

20 

25 

4l is molded integrally with the! housing of the ink 
: 

cartridge. ThG reference numerab. 42 designates a 
! 

three-dimensional information Pait.tern for timing 

information. In the embodiment 

the.information such as the ink 

rhown in Figure _15 , 

~et head driving 
' ; 

conditions so recordetl in the th~ee-dimensional 
! 

inf orination pattern is successiv~ly read by the 
I 

I 
photoelectric switch 43 of the ihk jet recording head 

I :. 
body when the ink cartridge is ihserted into the ink 

! 

jot recording apparatus. 
i 

After ~his information is 

transferred to the RAM area in the ink jet recording 
I 

apparatus body, the ink jet reco~ding head can be 
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l 
l driven on the basis of this in:fdrmation. 

I 
i 

The medium for transmit~ing the information by 
I 

the aforedescribed various syst~ms, as shown in Figure 
! : 

16, may preferably be disposed, !for example, above the 
i 

5 ink connecting portion between t!he ink cartridge and 
I 

the recording apparatus with res~ect to the direction . 
of gravity. That is, it is pref~rable that as shown 

! 

in the surfaces 44-48 on the cat,trid9e in Figure 16, 
; 

the information medium or the injf ormation delivery 

10 portion between the information htedium and the ink jet 

15 

20 

recording apparatus body be posi~ioned above the level 
; 

line of a cap 15 which is the ink connecting portion 

between the ink cartridge and th~ ink jet recording 
I 

apparatus. 
: 

By the information mediu~ or the information . 
delivery portion between the infprmation medium and 

the ink jet recording head being! so provided above 
! 

the ink connecting portion with ~espect to the direction 

of gravity, the ink flows down wrrdly of the cartridge 

along the direction of gravity e~en if it 
l 

leaks from 
! 

the ink connecting portion and therefore, 
: 

the medium 

can be prevented from being wettbd by the ink. Thus, 

adverse effects such as electric~l leak, the corrosion 

of the terminal portion and the ~nsatisfactory operation 

25 of the sensor cau5ed by slight l~akage of the. ink during 
I 

the mounting or dismounting of the ink cartridge can be 

minimized. 

liiin1ri1nr 
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The ink cartridge 154 o~ the present invention 
l 

can also be applied to an ink c~rtridge for supplying 

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

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

5 ink retaining member 152 passes~through the ink 
t 

imparting portion, a hole or re~ess 156 formed in the 
I 

i 
ink retaining member 152 is filied with ink and when 

! 

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

in the ink ~etaining member 152'.filled with ink or the 
I 

' 
10 surface of a recording head lSlr a desired voltage is 

• 
applied to the recording head 1!1 to thereby discharge 

r 

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

disposed in opposed relationshi~ with the recordin9 
! 

head 151 and moved on a platen.: 
! 

15 In this case, as in eac~ of the aforedescribed , , 
embodiments, control can be eff~cted such that the 

j 
various kinds of information giten to the cartridge 

' : 
154 are transmitted by the intetface 1$9 between the 

I 
ink imparting portion 153 and t~e cartridge and a . 

20 pr·ocessin9 table based on the i.J)formation is selected 

to thereby effect predetermi.ned·drivin9 of the head 151. 

[Embodiment 7] l 
! 
j The ink cartridge carry~ng thereon an information 
: . 

25 medium in the form as previousl.Y. described has a 
i 

' construction as shown, for exarn~le, in Figure 19, and 
i 

can be applied to an ink jet redording apparatus which 
I 

il1iii11nr 
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is shown with its cover removed~ 

In Figure 18, the refer~nce nu~eral 201 

designates a recording head in the for~ of a chip, and 
I 

the reference numeral 202 denotts a carriage carrying 

5 the recording head 201 thereon l=tnd enabling the 

movement of its own for the scahning by the recording ' . 
I 

head 201. On the carriage 202, as will be described 
i 

later, there are provided a support me:(nber for removably 
' 

carrying the recording .. head 201:thereon, and a cover 
' 

10 member (indicated by dot-and-dabh line) forming a part 
. I 

of the recording head 201 and p~otecting a substrate 
! 

printed with a head driving cir¢uit or the like. 
I 

! 
The recording head 201 Jlias 64 aischarge openings 

l 

disposed in .the front end ·porti+n thereof, and an ink 
I 

15 liquid path communicating with each of these discharge . ! 
; 

openings is provided. Further,.behind the region in 
• which the ink liquid paths are 4ispose4, there is 

provided a common liquid chambef .for SQpplying ink to . 
these liquid paths. In the ink;liquid paths correspondin9 

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

' r 
thermal conversion elements genJrating discharge 

I 

energy available to discharge ttje ink liquid from 

these discharge ports and electtode wiring for s_upplying 
. I 

i 

electric power to the electro-ttlermal ¢onversion 
' 

25 elements. 
i 
I 

These electro-thermal ctjnversiQn elements and 

electrode wiring are formed on ~ subst~ate formed of 

iiiD1r· 
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I silicon or the like by the film-ltorminq technique, and 
! 

partition walls, a top plate, etic. formed of resin or 
! 
I 

a _glass material are layered on ~his s~strate, whereby 

said discharge openings, said til. liquid paths and 

5 said common liquid chamber are tjonstructed. Further 
i 

rearwardly of said construction ;1n the record~ng 
! 

head 201, a driving circuit for ~riving the electro-
' 

thermal conversion elements on the basis.of a recording 
I 

signal is provided in the form ~ a printed substrate. 
t 

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

desc;ribed recording he~d 201, t~re is disposed a 

connector substrate 212 through a connector 209. On 
I . I 

the c.onnector substrate 212, theiz:e are disposed the 
i 

connector 209 for connection to ~he recording head 201 

15 and a connector for connection ~6 a flexible cable from 
I 

i 
the control circuit of the apparlatus body. Also, a 

l 
I 

capacitor, a resistor, etc. are Founted on the connector 
! 

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

sou~ce voltage suppliea through ~he flexible cable and 

20 the mixing of nois~ with a signa~ are compensated for. 

Further, the connector substrate! 212, as will be 
I 

described later, is supported on; a slide member so that 

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

I cover member and the connector 2P9 may be connected 

25 to the terminal. of the recordin9j head 201. 
I 

The carriage 202 is slid~bly and pivotably 
I 

engaged with a 9uide shaft 203 through an engagement 
• 
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i 
I 
I 

1 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 directiqn in w~ich a recording 
i 

medium such as ~ecording paper ~s conveyed. 

carriage 202 is connected to a 

shown, extended in parallelism 

i 
Portion 0£ a 

r 

i 
eo the guide 
! 

Also; the 

belt, not 

shaft 203, 

and by this belt being driven by a carriage motor, not . 
I 

shown, the movement of the carr~age 202 along the guide 
i 

shaft 203, i.e., the scannin9 movement of the recording 

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

and the recording head 201 

pivotally moving about the 

i 
I . 

obta~F the force for 
! 

guide, shaft 203 from their 
I 

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

~ 
: 

they bias a paper keep p1ate 2oa! to be described 
I 

15 through a slide member provided ~n the carriage 202 for 
i 

sliding on the paper keep plate.: Thereby, the recording 
I 
i 

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

and the recording paper used in ~onrormity with the 

thi<=:kness of the recording paperj. 
I 

20 The recordin9 paper 206 ~ed frotn a paper 
I 
r 

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

to· the apparatus body through a paper supply port 
i comprised of an upper paper guid~ 207a and a lower 
i 

paper guide 207b. The paper keep plate 208 having a 

25 curvature is continuous to t.he e~tens ion or the upper 

paper guide 207a. The paper kee~ plate 208 is 
I 

disposed so as to press the recokding paper against a 
I 
! 
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1 paper feeding roller 205, and i~ formed of such a 

·material that the frictional force created between the 

paper keep plate and the recording paper durin9 the 

pressing is smaller than the frictional force created 

5 
• 

between the paper feeding rollet 205 and the recording 

paper. Also, the lower paper 

the region in which the paper 

l 
91hide 20?b extends 

' I 

£eedin9 roller 20s . . 
disposed parallel to the paper leep plate 208. 

to 

is 

. i 
Thus, the recording pa~r 206 fed from the 

10 paper supply port is conveyed b* one line each upwardly 

in the apparatus with the rotat~on of the paper feeding · 

15 

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

. i 
on a.plate-like platen 207 whil.~ the spacing between 

it and the recording head 201 i~ regulated to a 
! . ' 
I predetermined magnitude by the ~aper keep plate 208 and 

the platen 207. ; 

The recording head 20l, !with i~s scanning 
' I 

movement, discharges ink dropleis to the recording area 

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

20 effect recording of one line, atjd by this recording 
I 

and the conveyance of the recording paper for said . 
! 

one line, recording of each one ·line is sequentially 
' 

effected, whereby characters, iJages or the like are • 
I 

formed. The recording paper 206 on which recording 

25 has been effected, with the con~eyance thereof, is . 
discharqed onto a paper dischar~e tray, not shown, by 

' paper discharge rollers 204 and ispurs 240A and 240B 
I 
! 

Thi~ Sheet Has Bee R tn 1H111 m1/11iT 
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, 
provided above the recording paper conveyance path. 

Five pairs of such spurs 240A atld 240B are provided 
~ 

correspondingly to the paper di$.charge rollers 204, 
' 

and a spur cleaner is interpose4 between each pair of 
I . 

5 spurs. A member for supportin9;these spurs and spur 

10 

i 
cleaners is not shown in Figure :1s. The spurs 240A· . 

I 

are designed to impart a pressu~e force to the paper 

discha~ge rollers 204 with the ~ecording paper 
' 

-interposed therebetweeri, and thd spurs 240B are designed· 
I 

I 
to regulate the recording paper .conveyance path between 

' i 
them and the platen 207. The p~per discharge rollers 

; 
I, 

204 are rotatively driven so as ~to be greater. in 
; 

perip.heral speed than the paper '.feeding' roller 205, 
! 

whereby the recording paper 206 ~in the portion thereof 
i . 
I 

15 constituting the recordin9 area '.is pul1ed upwardly and 

20 

25 

I 

thus, the recording paper 206 c~n be prevented from 

floating up from the platen 207.! 
I 

Near the home position ijn the ~rea continuous 
i 

to the scanning area of the rec~rding head 201, there 
I 

are provided a series of constr.~ctions for the discharge 
l 

recovery process. That is, therr are provided a blade 

226 for. removing water drops, du~t, etc. on the discharge 
~ 

port surface in which the discha!rge ports are disposed 
! 
I 

by the wiping movement thereof, ~n 
I 
I 
I 

225 for ~e~oving water drops, etp. 
i 

port surface chief1y·by absorbin~ 

absorbing portion 

on the discharge 

them, and a cap 213 

for effecting the capping for the hermetic sealing of 
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the discharge port surface, idl~ discharge and ink 

absorption. These members are 4esigne~ to be movable 
I 

back and forth relative to the rhoving area of the 

recording head 201 while being supported as a unit by 
I 

a moving support member 214, an4 per.fotms their 
; 

respective operations at appropiiate timing. Also, 
; 

the ink absorption in the cap 2~3 is e£fected by a 
I 

pump 224 communicating with the 1cap 213 through the 

hollow portion of the moving su~port member 214 ·and 

10 a tube. During the capping by ~he cap 213, a hole 

formed in a cap arm 217 mounted!on a s:tde of a holding 
i 

15 

20 

25 

I 

member for the cap 213 and a pr~jected portion provided 

on the carriage 202 are e~gaged!with each other, ~hereby 
I 

the recording head 201 is precluded f rdm rotating 
i . 

rearwardly to thereby ensure th~ capping of the 
f. 

discharge port surface by the cap 213. 
i 
I 

/ -_..----------------~-------- .·· ThisSheetHasBeenRe la 
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i 
The rotation of the pap~r feeding roller 205, 

i 

and the paper discharge roliers :204, and the operations 
l 
I 

in.the discharge recovering mectjanism, i.e.; the back 
! 

and forth movement of the cap 21{3, the blade 226 and 

the absorbing member 225 as a uriit and the absorbing 
.1 
! 

operation by the pump 224, ar~ P,erform~d by the 
! 

utilization of the rotative dri~ing force of a feed 
I 

motor 221. '!'hat is, the rotati~e driv,i.ng force of the 

feed motor 221 mounted on a por~ion of the apparatus . 
10 body frame is first transmitted ;to a transmission 

15 

20 

25 

' ' 
switching gear train 219. In t~is gear train 219, the 

I 

selection and switching of each gear is effected by the 
• 

movement of a selection gear 
. 

(nO!t shown) operatively 
I 

. ' associated with the movement of ~he carriage 202, i.e., 
J 

I 

the scanning movement by the recprdin9 head 201, the 
! 
! 

movement to the home position or: the discharge recovery 
! 

device and the stoppage at these~ positions. Thereby, 

the rotation of each gear in the!gear train 219 is 

transmitted to the paper feedinq;roller 205 and the 
.. I 

paper discharge rollers 204 throµgh art intermediate feed 
' 

gear 220, and transmitted to the: cap 213, etc. finally 
' ' i 

through a earn 216, and further transmitted to the pump 
I 

224 through a pump gear 222 and a pump cam 223 .. 

The supply of ink to the' recording head 201 is 

effected from an ink cartridge 2~7 mounted in the . ·' 

recording apparatus body, through a flexible tube 
j 

capable of followj.ng the movemen~ of the carriage 202. 
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1 1\.lso, the rnovod position of thd, carriage 202 is 

5 

detected by counting the number of steps of the 
! 

carriage motor with the positi9n of engagement between 
i 

a home position sensor 211 proViided on the carriage 
i 
I 

202 and a home position detect~ng f la~ provided near 
I 

the end Qf the movement area oft the ·carriaqe 202 as 
I 
i 

the reference. 

Description will now b~ made of the construction 
i 

of the ink cartridge 227 accor~ing to the present 

10 embodiment and the construction of the mounting portion· 

of the body side on which the i~k cartridge is mounted. 
' 

Figures 19A and 198 shqw an e~ample of the . 
construction of the mounting p~tion of the body side. 

First, in Figure 19A, the reference numeral 302 
f 

15 designates a cartridge insertin$" portion for receivin9 

the insertion of the ink cartri~ge 227. The reference 
! 

numeral 304 denotes a contact hplder for holding leaf 
! 

spring-like contacts 306A and 3~06B as rneans for reading 
: 

the information provided on thd ink cartridge 227. 
! 

20 The contact holder 304 is com.biped with the inserting 

25 

portion 302 by a latch portion ~08 being engaged with 

a hole 310 in the inserting por~ion 302. The reference 

numeral 312 designates a connec~or for connecting t~e 

contacts 306A and 306B to a body control unit. 
I 

The reference numeral 3~4 denotes a hollow 
' needle member which enters the anterior of a containing 
! 
I 

bag for ink to be supplied whicp is contained in the ink 
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cartridge 227. The hollow need~e member 314 is formed 
l 

with an ink conducting ap.erture )16 in the tip end 
! 

portion thereof. An ink supply 1tube is mounted on the 

other end of the .needle 314, an~ ·the tube is connected 

to a common 

provided on 

i 

liquid chamber port~on in a head chip 110 . . . 
i 

the recording head ~01. Means for detecting 
l 
I . 

the amount of remaining ink can pe provided intermediately 

of this ink supply system. ' i 
I 

The reference numeral 3~8 denotes a waste ink 

10 pipe for directing waste ink to ~n ink absorbing member 
1 

15 

I 

which enters the ink.cartrid9e ~27 and is contained 

therein. The ~aste ink is ink ~ischarqed during the 
.! 

ink ~efreshing process, for exa~~le, in the ink supply 
! 

system or the common liquid cha~er, or ink discharged 
I 

during the recovery process. .... 
i 

The reference numeral 3~0 desiq.nates clicks as 

a fastening means fer the ink ca~tridge 227. One click 
! 

3 20 is provided on each side of 'the inserting portion 
! 

302~: These clicks 320, as shown! in Figure 19B, receive 
• 

20 the insertion of the cartridge 2i21 by an engagement 
i 

portion 322 being resiliently fl\exed with the engagement 
i 

thereof with.a side of the cartr~dge 227 during the 

insertion of the cartridge 227, rnd hold the cartridge 

227 in that position by the enga~ement portion 322 

25 restoring its original shape when a r.ecess 332 in the 
i 

cartridge 227 reaches the clicks1• 

i 
----------Figure 20 shows an exarnpµ.e of the construction 
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l 

I 
of the ink cartridge 227 accordi4g to the present 

embodiment. 
! 

r 
I 
I 

In Figure 20, the refere1ce num~ral 340 denotes 

an ink bag containing 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~ted into 

this plug 342 and further enters !the ineerior_ of the ink 
I 

bag, whereby ink communication i9: accomplished. The 

referenc.e numeral 344 de~ignates ~n ink .absorbing member 
. I 

for receiving the above mentione1 waste ink. The 

aforedescribed medium for transmi~ting the characteristic 
I 

of the ink in the cartridge is at~ached to a portion of a 
i 

side or the upper surface of the ink cartridge 227. 
I 

Figure 21 illustrat~s eac~ portion for coupling 
I 

the ink cartridge 227 to the body! side. In Figure 21, 
i 

the reference numeral ~46 denotesia wiring resistance 

pattern provided on the upper sur~ace of the ink cartridge 
. i 

227, and the control unit of the kpparatus body can 
I 
I 

detect the presence or absence of'. the mounted ink 
.. I 

. I 

cartridge in conformity with the tonduction/non-
1 
I 

conduction between the contacts 306A - 306B through 
l 
i 

the wiring resistance pattern 346~ Also, by this wiring 
I 

! 
resistance pattern being made int9 a resistance pattern 

I 
I 

having a resistance value determined in ~onformity with 
I 
I 

the color or density or the like of the ink containing 

this pattern, the control unit or the apparatus body can 

read the information thereof. 
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i 
i 
I 

1 ·rn the present embodimentj, the location and 
! 
i 

dimensions of each coupling por~ion are detertnined so 

that an inserted position (!} i~ which .the needle 314 

penetrates th~ou9h the plug 342 ~ith the insertion of 

5 the ink cartridge 227 and the aPierture 316 comes to the 
I 

interior of the ink bag·340, whe~eby ink communication 
; 

is accomplished, a position (3:} in which the contacts 

306A and 306B are connected to t~e wiring resistance 
' 

pattern 346 and a position (!} i~ which the clicks 320 

JO are engaged with recesses 332, whereby the ink cartridge 

227 is held may lie in the namedlorder in the direction 

of insertion. That is, design i~ made such that when 
! 

the qperation. inserts the cartrihge 227, the needle 314 
I 

. I 
first enters the interior of thejink bag 340 and when 

I 

15 the cartridge is further inserte~, the contacts 306A and 
r 

20 

306B are then connected to the r~sistance pattern 346 
I 

and only when the cartridge is s~ill further inserted, 
I 

I 

the clicks 320 come into engagembnt with the recesses 
I . 

332.. In the case of the present1 embodiment, the ink 
! 

cartridge 227 contains. the waste; ink also therein and . : 

therefore, it is desirable that in the position (!), 
the waste ink pipe 318 be also p~sitioned in the ink 

I 

cartridge 227. 
I 

The above-described positional relation is 
I 

25 shown in Figure 22. In Figure 2r,, G) indicates a 

position in which the ink cartri~ge 227 finally strikes 

in the direction of insertion, aba the range from {D 



---------------~====~·----------

62 

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 recpesses 332 and the 

5 cartridge 227 is further insertedl until it strikes 

10 

. 
' against the innermost part of the inserting position 
' 

302 .. 

If such positional relation is not assumed, 
; 
; 

there will occur inconveniences 4s shown in Figure 23. 

That is, in the relation ·shown in Figure 23A, . 
even if _cartridge holding is don~, the information 

' 
regarding the cartridge cannot b~ read through Lhe 

I 

contapts 306A and 306B and there~ore, in some cases, 

the control unit of the apparatu~ body may judge that 

15 the cartridge is not yet inserted. In the relation 

shown in Figure 23B, contact connection is e!fected 

prior to ink conununication and t~erefore, the control 

unit of the apparatus body may j~dqe that the cartridge 
: 

has been mounted, and may start a predetermined operation, 

20 whereby air may be introduced f rqm 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 
I 

confirmation of a click sound, itjk communication will 

25 not be provided at all~ 

Also in the relations shd.wn in Figures 23D and 
' 

23E, in spite of cart~idge holdi~g being done, there is 
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i 
a case where the needle 314 is ~ut in that range or 

contact connection becomes unst~ble. 
I 

In contrast, according ~o the relation as shown 

in Figure 22, ink communication,: contact connection and 
. I 

I 

cartridge holding take place in :the named order during 

the insertion of the cartridge a~d therefore, the 

operator only need confirm cartr~dge holding simply 
I 

by a click sound or the like. Ajlso, even if the control 

unit of the apparatus body imrned~ately starts its 
I 

operation in response to contac~connection, there will 
! 

not occur the inconvenience that; air is introduced into 

the ink supply system, and even ~£ conversely, the 
' . I 

cartz:idge 227 is pulled out durip9 the operation of the 
I 

control unit of the apparatus bo~y, the control unit of 
. ; 

15 the apparatus body will detect i~ before ink communication 
! 
I 

is cut off and therefore, a simi~ar inconvenience will 
: 

not occur if the operation is dibcontinued • • 

Figure 24A shows a furthfr improvement in the 

above-described construction. I~ the example shown 
. i 

20 there, the wiring resistance pat~ern is divided into 
! 
i 

two, and the pattern lying foxwafdly with respect to 
! 

the direction of insertion of th~ cartridge is a pattern 
I 

t 

346A for short-circuiting the contacts 306A-306B, and 
i 
I 

' the pattern lying rearwardly is ~ resistance pattern 

25 346B having a resistance va1ue d~termin~d in conformity 

~ith the color, density, etc6 Of'. the ink6 

Figure 24B shows the rel~tion among a range 

1i1ilii1iiHF 



1 

5 

10 

15 

20 

64 

i 
within which ink conunu~ication 1s done in such a 

construction, a range within which the contacts 306A •· I 
I • . 

and 306B are in contact with th~ pattern 346A, a range 

within-which the contacts 306A Jnd 306B are in contact 
! 
I 

only with the pattern 346B, and ~ ranqe within which the 
I 

I cartridge is held. 
I 

i 
In Figure 24B, indicFtes a li.lnit 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 innelrmost position in which 
. I 

the cartridge 227 strikes. Also!, @ indicates a limit 

position on this side with respef t to the direction of 

inse~tion in which the contacts ~06A and 306B are in 
. ' 

contact with the pattern 346A an~ al'.'e s~ort-circuited, 
and @ · indicates a limit posit~on on this side with 

I 
respect to the direction of ins.eirtion in which the 

I 
contacts 306A and 306B are off t~e pattern 346A and in 

i 

contact only with the pattern 34~B and the resistance 
i 

value of this pattern is read. ~ere, it is desirable 
! 

that the position @ be the porition 0 or a position 

near it, and in the present exam~le, a position near 
I 

the position ~ in the directio~ of insertion of the 
I 

cartridge in which particularly the 

the clicks 320 and the recesses 132 
I 

I 

engagement between 

is released and the 

25 cartridge 27 is ready to slip out. 
I 

The relation among the v~rious positions is as 
! 

shown, and an effect similar to that in the case of 
I 
I 

I 



5 

10 

15 

20 

25 

65 

Figure 21 is obtained, but in tHe 
! 

rnore excellent effect is obtainJa 
i 

following operation. . 
; 
i 
I 

present embodiment, a 

by performing the 

Figure 25A dia9ramma.tic,lly shows the essential 

portions of a control circuit acFording to the present . 
embodiment. ! 

In Figure 2SA, the r.ef erence numeral 400 

designates the control unit of t~e apparatus body which 
I 

may be in the form of a microcombuter having a CPU for 
. I 

! 
effecting the process of. Figure j25B and o_ther control of 

the entire apparatus, an ROM sto~ing therein a program 
I 

or the like corresponding to the; process procedure, and 
I 

an RAM for working. The referente numeral 410 denotes a 

detector fordetectin9 the resist: nee value between the 

contacts 306A and 306B. When sa~d resistance value is 
I 

"O", the detector 410 indicates ~at 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 
i 

resistance value is a predetermi~ed value, it indicates 
i 

that -·the ink cartridge 227 is pr~perly held. The 
I 

. I 

reference numeral. 420 designates! a display device for a 
l 
I 

message or the like, or output means of sound or the 
I 
i 

like, or. a notice unit which rnay!compri$e a combination 
I 

thereof. The letter I denotes am operation stopping 
I 

signal for each portion. . 
Figure 2sa shows an exa~ple of the operation 

I 

procedure of the present embodimjnt a.nd this procedure 
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i 
l can be started at suitable timin~ durin~ 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 Sl~ If at this step, the 

: . 
resistance value is infinity, it means a case where the 

i 
cartridge 227 is not mounted andltherefore, advance is 

made to a step S3, where· the ope.tation of each portion . • 
10 is maintained in its stopped state, and at a step SS, 

the operator is noticed. to proai~e to insert the cartridge 

227. 

15 

20 

25 

On the other hand, if th+ resistance value is non, 
• I 

it means that the cartridge 227 !s ready to slip out and 
I . 

i 
therefore, advance is made to a •tep s7, where the 

I 

operation of each portion is sto~ped, whereafter at 
' i 

a step s9, the operator is notic.d to promote the 
; 

operation for the cartridge 227 1o be s~rely held. 

Further, if the resistan~e value is a predetermined 
I 

value, it means that the cartridge 227 is already surely 
! 
I 

held and therefore, the information (the color or the 
! 
I 

like of the ink) regarding the cartridge corresponding 
. I 

I 

to that ~esistance value is recotlnized and a setting 
I 
I 

process corresponding thereto islcarried out Ca step Sll). 
. I 

I 

That is, when the operatqr has inserted the 

cartridge ·221 but the clicks 320'.have not come into the 
I 

I 

recesses 332, or when the engaqe~ent therebetween has be 
i 
! 

liliiii1ilr 
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released for some reason or othef, the cartridge 
I 

I 
holding is not complete and therefore the cartridge is 

I 
liable to slip out. In such a cclse, the contacts 306A I . 

i 

and 3068 are connected to the pattern 346A, whereby the 
I 

. I 
control unit 400 of the apparatus body ~ecomes unable to 

! 
read the inherent information of the cartridge 227 and 

\ 
therefore, the control unit 400 ~£ the ~pparatus body 

i 
can recognize such a situation a~d switch off the 

operation of tho apparatus, therJby noticing the 
I . 
i 

operator to promote to sui::ely itisert the cartridge 227. 
I 

Thus, the operator can be noticeJ of such a danger that 
I 

I 
the cartridge 227 will slip out ~£ the apparatus. 

I 

If the positional r~lati~n as d~scribed above can 
I 

be basically kept ~ith regard to
1
the reading position for • I 

the infor:mation regarding the su~plied ink communication 
! 

and the cartridge and the cartr1dge holding position, it 
I 

is of course possible that the c~rtridge and the 

inserting portion therefor adopt lsuitable constructions. 
I 

For example, the cartridge holdiq9 need not a1ways 
•• I 

! 
resort to the clicks and recesse~. Further, the reading 

of the inf onnation regarding the ~ink cartridge neeu not 
I 

always be electrical, but may be,~ for example, optical .. 
I 

Furthermore, in the above~descriJed embodiment, the 

waste ink is also introduced intd the cartridge, but the 

cartridge may also be of the typl which effects ink 

supply alone. i 
I 

l 

~~~~~~~~~~BY adopting such a constrrction, reliable reading 

·· liil1iiiOf 
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I 
of the information can be accomp~·ished in the cartridge I . 
carrying thereon the information!medium as previously 

described, and the driving of thb recording head best 

suited for the ink used can be alcomplished. 
i 
! 
I 

[Embodiment 81 
I 
: 
! 

Figure 26 shows another ~xample of the ink . 
cartridge mounting mechanism accbrding to the present 

I 
. i 

invention. In Figure 26, the reference numeral 304 
I 

designates an example of the ink!cartridge according to 

the present invention, and the r~f erence numerals 341 
I 

and 342 denotes unlocking member~ projectedly provided 
. I 

on t~e left and right side walls~of the ink cartridge 

304. The reference numerals 336!and 337 designate 
i 

locking members according to theipresent invention which 
I 

are provided along the left and fight sides of an 
! 

insertion path 332. In the pres~nt embodiment, the left 

and right locki~g members 336 anf 337 differ in shape 
I 

from each other, as shown. i 

In the case of the preseht embodiment, the 

unlocking members 341 and 342 an~ the locking members 
I 

336 and 337 are all disposed at the same level above 
I 

the bottom surf ace of the . l path 332, but the 1nsert1on 
l 
I 

unlocking· meinber·s 341 and 3 I • 42 differ in their projected 

position in the direction of ins~rtion. In this case, 

it is desirable in preventing th~ error of manufacture 
I 

and malfunctioning that the amoubt of deviation between 
I 

I . 
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I 
I the unlocking members be 5 mm orjmore. 

Thus, when the ink cartridge 304 is further 
I 

inserted £rom the state shown in!Figure 25, ·the locking 

member 342 may reach the end of lhe wedge portion 337A 
I 
I 

of the locking member 337 in a state 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 3378 designate locking grooves in 
I 
I 

the ~espective locking members, the ref ~rence character 
! 

10 336C denotes an escape portion, 4nd the reference 
I 

characters 3360 and 3370 designate returning wed9e 
I 

portions provided to return a pr~tective plate 333 
I 

smoo~hly from its pushed-up posiiion to its locked 
I 

position as shown. I 
15 Reference is now had to ~igures 27A-27D to 

describe the cartridge mounting Jperation in the ink 
! 

cartridge mounting mechanism con~tructed as described 
I 

I 

above. First, when the ink cart~idge 304 is mounted in 
I 

a normal posture, as shown in Fi~ure 27A, the unlocking 

20 memh~rs 341 and 342 provided on tjoth sides of the ink 

25 

l 

cartridge 304 slidably contact with the wedge portion 
i 
I 
I 

336A of the locking member 336 atjd the wedge portion 
I 

337A of the locking member 337, ~espectively, and 
I 

pivotally move the locking I 
membe~s 336 and 337 in 

I 

opposite directions as shown in F;i9ure 27B to thereby 
I 
I 

liberate the protective plate 33~ from the restraint by 
' i 

the locking grooves 336B and 337~, and rotate the 

I 
i 
I 
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l protective plate 333 in the dire¢tion of arrow B 
I 

i 
against the spring force of a spting 335 as shown in 

I 

i 

Figure 26, whereby the ink cartridge 304 can be 
I 

directed to its mounted positioni 
. J 

However, when the ink caftrid9e 304 is mounted 

upside down by mistake as shown,!for examp~e, in Figure 
I 

27C, the unlocking members 341 a+d 342 pivotally move 

the locking members 336 and 337 ~s shown in Figure 270 and 
I 

thus, the protective plate 333 i~ not liberated from 
! 

these locking members. Also, ev~n if the locking members 
I 

336 pivotally moves at all, the Jnlocking member 342 
I 
I 

will be stopped in the escape po~tion 336C and the front 
I i . 

face.of the ink cartridge will b.ar against the 
I 

protective plate 333. consequently, the inserting 

movement of the ink ca~tridge 3ol will be precluded by 
I 

the protective plate 333 and the!ink cartrid9e 304 will 
I 

not be directed to its mounted ~sition. Although not 

shown, when the ink cartridge 3oJ is about to be mounted 
I 
I • 

with. its ~ront and rear reversed; the unlockin9 members 

are-likewise absent and therefore the locking members 3~6 
I and 337 are not operated. Ther~y the reliability of the 

cartridge mounting is ensured and thus, the transmission 
! 

.of the information from the infoimation medium carried 
I 

on the cartridge can also be rel~ably accomplished. 

[Embodiment 9) 

Figure 29 shows still another embodiment of 
I 
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· 1 the present invention. In the i*k cart~idge 304 

5 

10 

15 

20 

25 

I 

acco~ding to this embodiment, th~ unlocking members 341 
! 

and 342 provided on both sides t*ereof are made to 
. I 

differ "from each other in the le+el from the insertion 

path 332. Again in the present 4mbodiment, it is 
I 

desirable for the same reason as!set forth in the i . 
previous embodiment that the amo*nt of the deviation 

between the unlocking members be; 5 mm or more. Thus, 
I 
I '• the locking members 336 and 337 are also disposed so 
I . 
! 

as to keep levels corresponding yo the unlocking 

members 341 and 342. 
I 

In the ink cartridge mouTting mechanism 

constructed as described above, ~ven if the ink 
I 

cartridge 304 is inserted upsidc!down, the· left and 
I 
! 
I 

right unlocking members 341 and 142 will not come into 

engagement with the locking memb~rs 336 and 337, and if 
I 
I 

the ink cartridge is inserted ~ith its front and rear 
I . 
! 

reversed, the unlockin9 members Jre not present on the 
! 

first half of the cartridge, whefeby the locked state of 
I 

the ··protective plate 333 is not teleased and thus, wrong 
j 

mounting is prevented. . 
I 

Figures 29A and 29B show!an ink cart.ridge 
I 
I 

according to yet still another erbbodiment of the present 
l 
I 

invention. The present etn.bodimetit is su.ch that the 
I 
I 

locations of the unlocking membets are changed for each 
I 
i 

ink cartridge and for example, iAk cartridges containing . I 
therein inks which differ in the;charac~eristics thereof 

' I 
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20 

such as color, etc. can be corredtly mounted on their 
I 

corresponding mounting portions~'. That is, the ink 

cartridge 304A shown in Figure 2~A and the ink 

cartridge 304B shown in Figure 2Js are made to differ 
I 

in the locations of unlocking menl-bers 341 and 342 in the 

direction of height and the amou~ts of horizontal 
! 
I 

deviation thereof differ from ea1h other as indicated 
! 

by Dl and D2. 
I· 

So, assuming that for excbnple, red ink is 
l 

contained in the ink cartridge 3q4A and black ink is 
I 

contained in the ink cartridge 3tj4B, althou9h not shown, 
I 

I 
lockin9 members provided on the mounting portion of a 

! 
red ink supply system and the mo~nting portion of a black 

I 
I 

ink supply system are made to co~respond to the levels of 
I 

the unlocking members 341 and 34~, whereby even if a 
I 

wrong attempt is made to mount an ink cartridge of 
I 

a different color, the mounting ~hereof can be precluded . 
i 

a~d at the same time, the mounti~g of the individual ink 
l 

cartridges 304A and 304B themsel~es in a wrong posture 
i . 
I 

can be prevented. By wrong moun~ing being thus 
I 

prevented, the reliable transmisJion of information 
I 
I 

can be accomplished in the cartri~ges of the aforedescribed 
i 

construction each having as infor}nati~n medium and 

optimum driving of the recording head matching the ink 

25 used can be accomplished. 
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l [Embodiment 10] 

Figures 30A and 30B show ~nother embodiment of 

th . k id d. lh . t . t . e in cartr ge accor ing to ~ e presen inven ion. 

In these figures, the referencelnumeral 401 desi<Jllates 
I 
I 

5 an ink cartridge having therein ~n ink containing 

portion, not shown, the ref erenJe numeral 402 denotes a 
I 

j 
shutter kept slidable along an 9pening 40lA in the upper 

I 

surface of the cartridge 401, t~e ref e~ence character 

402A designates a shutter projed;tion projected upwardly 
i . 

10 from the shutter 402, and the r~ference numeral 403 
i 

denotes a coil spring interpose~ between the shutter 402 
l 

. I 
and a spring receiving wall 40lB!. By this coil spring 

I 
I 

403, -the shutter 402 is biased lleftwardly alon9 the 

opening 401A and the shutt~r prdjection 402A is caused 
' I 

15 to bear against the end ed9e of lthe opening 401A to 
I 

20 

thereby keep the opening 401A clbsed. 
i 

The reference numeral 40!4 desiginates a flag 
i 

member pivotable about a suppor~ shaft 405 and formed, 
! 

for example, of a material capab~e of intercepting 
i 

infrared light. The support sha~t 405 is jou~nalled to 
I 
i 

the wall portion of the cartrid9le 401. The reference . 
i 

numeral 406 denotes a torsion co~l spring provided 
i 

around the support shaft 405 and\ having one end thereof 

restrained by the f la9 member 40~ and the 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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! 
1 the back side of the shutter 402~ On the other hand, 

the reference character 422A designates a stopper 
I 
! 

portion projectedly provided fro41 a cartridge guide 
i 

422 t9ward a cartridge insertion; path 426. When the 
. ! 

5 ink cartridge 401 is inserted frfm right to left as 

viewed in Figure 30A, the shuttet projection 402A bears 

against the stopper portion 422Al and with a further 
I 

inserting operation thereafter, ft serves to open the 
. I 

shutter 402 against the.spring firce of. the spring 403. 

i 
10 The reference numeral 42f denotes a light detectin9 

15 

20 

25 

sensor of the transmission type ~ndowed, for example, 
I . 

with the infrared light detecting function. The sensor 
I 

I 
424 is carried on a carriage. When the ink cartridge 401 

i 
is inserted from the state of Fi~ure 30A along the 

! 
I 

cartridge insertion path 426, the shutter 402 is opened 
l 
I 

by the stopper portion 422A as Pfeviously described, and 
I 

in the completely mounted state 9£ the ink cartridge 401 
I 

shown in Pi9ure 30B, the shutter;402 is fully opened and 
I • 

at the same time, the flag mernbe~ 404 is cocked up by 
i 

the .. spring force of the torsion Joil spring 406 and bears 
! 

· against the stopper portion 422A~ and is kept in a 

posture for intercepting the optical path of the 
i 

detecting sensor 424. The end P4rtion 402B of the 

shutter 402 which is projectedly~provided along the 
! 
r 

direction of the opening therein'.serves .to suppress 
. I 

the cocking-up of the flag mernbet 404 when the ink 

cartridge 401 does not assume it~ completely mounted 
I 
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I 
I 

position as snown in Figure 30B, ~but assumes an 

incompletely mounted position, aJa as long as the £lag . . ! 
member 404 is not.cocked up, sai4 end p~rtion 402B is 

not deteoted by the detecting sefsor 424 and thus; the 

incomplete insertion of the ink 1artrid~e 401 can be 

' prevented. Accordingly, in this lease, it is preferable 
i to keep the gap between the flaqjmember 404 and the 
I 
I 

shutte~ 402 as small as possible~ and by doing so, the 

tim:i.ng at which the· flaq· member ~04 is cocked up, ·i.e., 

the timinq at which the ink cartJidge 401 is completely 
I 

mounted, can be made more accura~e-

Also, when the ink cartrJdge 401 is to be 
I 
i 

removed from the.recording appar~tus, the ink cartridge 
: 

401 ·is drawn out rightwardly fro~ the state of Figure 
I 

JOB, whereby the flag member 404;is pushed by the 
i stopper portion 402A and is rota~ed counterclockwise 
i 

and also the shutter 402 is move4 by the sprin9 force 
I 

of the coil spring 403 in a dire~tion to close the 
I 
I 

opening 401A, and in the completJ1y drawn out state of 

the -~artridge, the flag member 4J4 is housed under the 
I 

i 
! shutter 402. 

In the ink cartridge thu, constructed, the flag 

member for detecting the mountin~ of the cartridge which 
i 

is provided. in the cartridge itsd,lf is hotlsed in the 

interior thereof before the cartdidge is mounted.and . . ! . 

thus, does not spoil the externa~ appearance of the 
i 

cartridge and thC3 cartridge is e~sy to handl.e, and on 
l 
I 

I 

I 
1 i'11n1im1nr 
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I 
I 

1 the other hand, it is only requiFed on the r.ecording 
i 

5 

10 

15 

20 

25 

apparatus side to dispose a hole!for co~king up and down 

the flag member and a stopper poktion provided in the . 

cartridge guide and moreover, as will b~ described 

later, by a simple construction, various kinds of 
. . 

information regarding the ink caftrid9e'can be provided 

to the user with high reliabilit~. 
i 

Such a construction enabtes the cartridge to 

be reliably mounted witn respect!to the apparatus and 

therefore, for exampl~, in the c!se of a cartridge 

carrying an information medium .diereon, the corresponding I 

information is reliably transmit~ed. 
I 

ii10111nr 
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Figures 3lA-3lC shows 

I 
I 
I 

another embodiment of 
I 
! 

the ink cartridge according to th~ present invention. 
i 

In these figures, only a flange ~mher 404 is shown, I . 
and the reference characters 404A( 404B and 404C designate 

I 
I 

S the light intercepting portions t;ereof • By the light 
I 

intercepting portions 404A, 404B 4nd 404C being so changed 
i 

in accordance with the direction along the support shaft 
I 

I 
405 thereof, i.e., the direction 6f movement of the 

I 
carriage, the detecting position ~y the detecting sensor 

I 
i 

10 shown in Figures JOA and 30B can *e c~anged, and different 

information regarding the ink cariridge 401 (in the 
I 

case of the present embodiment, t~rae kinds of information) 
I 
I 

can ha obtained due to the dif fer~nce in the detecting ., 
' 

position. This is an example of Qther form of the afore-. 
15 described information medium. Ac$ordin9ly, the flange 

: 
member 404 which differs in the P<fsition of the light 

I 
intercepting portion .as described· above from cartridge 

I 
' to cartridge containing ink therein is used so as to I . 

show::the kind, the characteristic ~or the. like .of the 
! 

20 ink contained in the cartrid9e 40+, and the number of 

25 

I 

the kinds of the information is not limited to.three 

as described above. 

The amount of information which can be handled 

differs depending on the resolving power during the 

carr.iage scanning and the detectiJn w:idtb of the detecting 
I 

sensor, but.where design is made $uch that detection 
I 

of a width of 20 mm is done, for Jxample, by scanning 
I . 

! 1Tui ii1/iiMii 



1 

5 

78 
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I 

I 
! 
i 

for 2 mm·each, a flag member in w~ich the light inter-

cepting portion is. -~hanged in posltion at a unit of 
I 

2 mm is provided in each cartridgt, whereby ten kinds 

of information can be obtained. tf an atte~pt is made 
: 
i 

to obtain such information by the~conventional system, 
! . 

ten independent flaq~ will become!necessary and moreover, 

such flags will have to be arrang~d at intervals of 

2 mm on the 

unavoidably 

recording apparatus stde, and this will 

lead to an i~creased bumber of parts as 
i 

10 well as the complication, bulkine~s and increased cost 
! 

of the apparatus, whereas by constructing the. cartridge i . 
as shown in the present embodimen~, it becomes possible 

i 

to sa~e the space by a minimum n~ber of parts and yet 

provide numerous kinds of i~formaiion re~ardin9 the 
I 
! 

15 ink cartridge. i 
Figures 32A and 32B show htill another embodiment 

I 
of the present invention and a cohstruction for transmit­

' i 
ting information indicative of th~ presence or absence 

I 

of ink. The present embodiment i~ one in which for 
! 

20 an ink ba9 430 in the cartridge 4f l, the~e is provided 

a flag for informing the user thah the amount of ink 
I 

I 
remaining in th~ ink bag has.becoke, for example, a· 

I 

predetermined amount or less. Thh reference numeral 
! 
I 

440 designates that flag membe.t', ~nd in the present 

25 embodiment, in the end portion of: that side of the flag 
I 

member 440 on which a support sha~t 405 is provided, 
' i 

there is formed a contact portion: 440A protruded i ~~~--~~~~~ 

1 Th~i1li1i111m1r 

·.• 
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1 substantially in the form of a ScIJliCircle, and $UCh 
I 

I. 
· t t t · 440A · · l · 1 kee contact with a con ac por ion may a waysj p 

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 . I 

5 32A and 32B and the state of the ink cartridge before 

mounted, although not shown. 

The reference numeral 441 denotes longitudinal 

slots formed in two wall portions of the ink cartridge 

401 which are parallel to the pla~e of the drawing sheet, 
I 
I 

10 and the support shaft 405 of the flag member 440 is 

fitted in these slots 441 and supborted 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 ~05 has a spring force 

15 for biasing the flag member 440 clockwise and biasing 
I 
i 

the support shaft 405 itself downwardly along the slots 
I 

44l, and biases the contact porti~n 440A of the flag 
I 

member 440 toward the ink bag 430·1 . 
I 

I 
According to the ink ca~t~id9e 401 thus constructed, 

20 before the cartrid9e 401 is mounttd at a .predetermined 

mounting position alon9 an insertion path 426, the flag 
I . . 

member 440 is housed under the ·sh~tter 402 in the same 

manner as described previously . i t' . h iniconnec ion wit Figure 

JOA, but when the cartridge is sutely 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, 

simultaneously with the rising of the flag member, the 

·11iiiilUf 
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I 
I 

l ·contact portion 440A of the fla9 -~ember 440 is biased 
. I 

toward the surface of the ink bag: 430 by the spring 
i 

force of the torsion coil sprin~ ~06. 

so, in the ink cartridge ko1 thus provided-with 
I 

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 3·2A and thus, the· light in~erecpting portion 

440B thereof is kept at ~ height ~or intercepting the 
I 
I 

10 optical path 435 of a detecting srnsor 424, and when 
I 

the carriage has been directed to: the position of the 
i 

cartridge 440, the presence o~ inr is detected by the 

detecting sensor 424 carried on the carriage. Also, . I 
I 

when the ink becomes exhausted, the flag member 440 
I . 

15 is kept in a low position as showr in Figu:r:e 32B even 

20 

if it rises, whereby the flag member 440 does not inter­
! 
I 

cept the optical path 435 of the ~etectin9 sensor 424, 
I 

and the ink is judged to be absen~. 

As is apparent from the f~re9oin9 description, 
I . 

. I 
according to the present invention, a medium including 

! 
the information for driving the i~k jet head is provided 

I 
on the ink cartridge, whereby the ink jet recording 

I 

apparatus its~lf can automaticall~ set the driving 
. . 

conditions of the ink jet head ma:~ching the composi-t;ion 
I 

• I . 

25 of ink and therefore, there can 9e provided an ink jet 
I 

recording apparatus which is simPile to operate and high 

in reliability. 
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Also, there can be providJd an ink cartridge 
I 

which-can· be prevented from being!erroneously inserted 
I 
I 

by the user and which has information for properly 
I 

controlling the driving of the re¢o~ding head. 
I 

Also, as described above,,accordin~ to the present 

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 
I 

the ink supply system is.done pri+r thereto and therefore, 
I the ink communication state can b~ secured near the 

held position of the ink tank. Also, the information 
I 

regarding the ink tank is readabl~ prior.to the holding 
I 

of tho ink tank and therefore, im~ossibility of reading 
I 
I or misjudgment does not occur near the held position. 
! 

. i 
Further, the ink communication isl done prior to reading 

and therefore, even if the recordfng operatio_n is 

' immediately started in response tb reading, there will 
I 
I 

not occur the inconvenience that tir is introduced into 

the ink supply system, and even i~ conversely, the ink 

tan~ is pulled out during the rec~rding operation, it 

can be detected before the ink coknunication is cut 
i 

off and therefore, no similar inconvenience will occur 
~ 

if the operation is discontinued.~ 
: 

Further, as described aboye, according to the 
' 

present invention, in the position wherein an ink tank . ' 
i 
I in the. form of a cartridge forming an ink supply source 
i 

is held in the apparatus body, th~ ink communication 
I 
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i 
I 

1 with the ink supply system is donJ prior thereto and 
I 

therefore, the ink conununication ~ta.te can be secu~ed I . 

near the held position of the ink!tank. Also, the 

inherent infonnation regarding th4 ink tank becomea 

5 readable near the held position, 4nd information differing 

from said information is read in 4 predetermined range 

f th · k · t· · · I t h · · · t rom e in communica ion pos~t1on o t e v1c1n~ y 
. I . 

of the held position and thereforJ, if design is made 

such that a warning i.S given in r~sponse to the readin9 

10 of the said information, the unsa~isfactory holding 
I 

of the ink tank can be detected t~ obviate the shipping 

out thereof. I 
. Furthermore, as has hitheJto·been described, 

according to the present inventioJ, unlocking members 
I 

15 projected from the opposite sides lof the ink cartridge 

and locking·mcmbers provided on both sides of the inser­

tion path for the ink c~rtridge aJd unloakable ~Y the 

respec.tive unlocking. members are Jrovided asymmetrically 

with __ respect to the direction of Jnsertion of the ink 
I 

20 cartridge and therefore, even if d wrong attempt is 

made to insert the ink cartridge Jith its vertical direc-
. I 

tion or its longitudinal directiori being mist.aken, ·the 
I 

ink cartridge can be prevented frdm being_ erroneously 
I -····. 

mounted and accordingly, damage t~ the ink cartridge 

25 by the hollow needle or damage to ~the hollow needle 

which would make the supply of inJ i.rnpossible can be 

eliminated. 
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' 

F th ·1 l. d .. t ur er, any specia expe~sive evice is no 
I 
I 

required for the prevention of su~h erroneous mounting, 

but .it is only required to simplylchange the installed 
i 
I 

positions of the ·locking members ~nd the unlocking members. 
; 
t 

Furthermore, even where a pluralily of kinds of inks 

are used, erroneous mounting can ·e prevented for the . I 

i 
respective ink cart~idqes. I 

Also, as has hitherto bee~ described, according 

to the ink jet recordin9·apparatu~ of th~ present inven-

10 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 carriage is provided 
! 

on th~ carriage and a flag memberladapted to protrude 
I 

toward the movement path of the c~rriage only in the 
. I 15 mounted state of the ink cartridg~ is provided on the 

I 
ink cartridge, and the transmission type photosensor 

' I 
is shielded from light by the fla~ member provided on . 
the ink cartirdga, whereby the mo~nting of the ink 

cartridge may be detected and the1e£ore, not only the 
I 

20 mounting of the ink cartridge is 4etected by a small 
I 

number of parts and simple structJre, but also the form 
! 
i 

of the flag member is made different for ·each ink cartridge~ 
I 

whereby many kinds of information:such a~ the kind, 
i 

characteristic, etc. of ink can b~ classificatorily 
' I 

2:'i, recogni2ed by the user and in addition; the quantity 

of remaining ink can be detected. ! 
' ' . The present invention bri~gs about an excellent 
~ 
; 
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I 
effect particularly in a recordin~ head and a recording 

apparatus of the b~ble jet typ~ ihich has been put 

forward by canon, Inc., among the~ink jet recording 
! 

systems. i 
i. 

As regards the typical cohstruction and principle 
I 

of this system, a cons~ruction is\ preferable which uses 

the basic principle disclosed, for example, in U.S. 
I 

I 
Patents Nos. 4,723,129 and 4,740,V96. This system is 

. i 
applicable to both of the so-call~d on-demand type and 

10 the so-called continuous. type, anh particularly in the 
I 
I 

case of the on-demand type, the present invention is 
I 

effective because at least one drfving si.gnalcorrespond-

. t d" · f t· d I ·d· ·d ~ng a recor 1n9 in orma 10µ an provi ing a rapi 

temperature rise exceeding nucleak boiling is applied' 
I . 

15 to an electro-thermal converting ~ember disposed cor-

respondingly to a sheet or a liquld path in which liquid 

(ink) is retained, thereby causin~ the electro-thermal 
I 

convertinq member to generate heaf ener9l' and causing 

film··boiling on the heat-acting shrface 9f a ·recording 
I 

20 head with a result that a bubble in the l.iquid (ink) 
i 

can be formed correspondingly at bne to one to said 
! 

driving 

bubble, 

signai. By ·the growth ~n~ co~traction 

the liquid (ink) is disch~rged t~rough 
• I 

of the 

a discharge 

port to thereby form at least oneldroplet. If this 
. - . 'I , . 

25 driving signal is made into a pul~e shape, the growth 

and contraction of the bubble tak~ place appropriately I . 

on the spot and therefore, dischakge of the liquid {ink) 

------------ I 

Thi111m1nr 1 
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! 

i 
which is particularly excellent in responsiveness can 

! . 
be accomplished, and this is morelprefer~ble~ The 

i 

driving signal of. such pulse shapk may suitably be one 
I 

I . 
as described in U.S. Patents Nos.I 4,463,359 and 4,345,262. 

i 
The adoption of the conditions described in u.s. Patent 

! 
I 

No. 4, 313, 12.4 which is an inventibn relatin9 to the 
I . 

temperature rise rate of said heat-acting surface would 
! 
I 

lead to the possibility of accomplishing more excellent 

i recording~ 
I 
! 

As regards the construction of the recording 
i 

head, besides the construction asjdisclo~ed in the 

aforementioned patents which comphises a combination 
. I 

of discharge ports, liquid paths ~nd electro-thermal 
I 

converting members (a straight li~uid flow path or a 

perpendicular liquid flow path), the constructions using 
! . 

U.S. Patents Nos. 4,558,333 and 4l4s9,600 which disclo·se 
i 

constructions in which the h~at-af ting portion is disposed 
i in a bent area are also covered by the p~esent invention. 
I 

In a~dition, the present inventio~ is effective for 
.. ; 

20 a construction based on Japanese ~aid-Op~n Patent Applica­
. i 

tion No. 59-123670 which discloses a con~truction in 

which a slit common to a plurality of electro-thermal 

converting members is the dischar~e portion of the 

electrothermal converting members, or a construction 

25 based on Japanese Laid-Open Patent Application No. 59-
.· j 

138461 which discloses a construction in which an opening 
I 

for absorbing the pressure wave of heat energy corresponds 

1111ru1mH1r I 
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to the discharge portion. 
' 
i 

Further, the recording he4d of the full line 
i 

type having a length correspondin1 to the width of the 

larges.t recording medium on which i the recording apparatus 

can effect recording may be of a 4onstruction as disclosed 

in tho above-mentioned publicatioJs wherein ·that length 
I . . 

is satisfied by a combination of a plurality.of recording 
I 

heads, or of a construction as a single recording head 

formed as a unit, and the present,invention can display 

the above-descri~ed effect more e!fectively. 
I 

In addition, the present lnvention is also 
I 
I 

effective in a case where use is 1nade of a recording 
I 

head ~£ the interchangeable chip iype which is adapted . I 
to be mounted on an apparatus body to thereby make the 

I 
I 

electrical connection to the appatatus body or the supply 

of ink from the apparatus body polsible, or a recording 
. ! 

head of the cartridge type provided integrally on the 
I 
I 
I 
i 

recordin9 head itself. 

Also, the addition of recqvery means, preliminary 
! 

auxiliary means, etc. for the rec6rdins head provided 
I 
I 

as the construction of the record~ng apparatus of the 
i 
I 

present invention can more stabilize the effect of the 

present invention and is therefor~ preferable. Specifi­
t 

cally mentioning these, they are ~apping means, cleaning 
i 
i 

2s means and pressurizing or suction ;.means ~or the recording 
' 

head, an electro-thermal convertirig member or a heating 
I 

element discrete theref~om or pre~heatin9 means comprising 
~~~~~~~~ i 

I 
i iiihinmn11i 
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i 
. I 

1 a combination of these, and it is!also effective for 

10 

15 

20 

accomplishing stable recording to carry out the preliminary 

discharge mode in which discharge not concerned in 

I 

softened at room temperature. In "the above-described 
; 

ink jet recording apparatus, it iJ popular to regulate 
I 

the temperature of ink itself within a range from 30°C .. ! 

i 
to 70°C and effect temperature control so that the 

I 

viscosity of the ink may be withirl a stable discharge 
! 

rang~ and therefore, use can ·be ma'. de of ink which assumes 
! 
i 
; 

the liquid phase when the recorditjg signal used is 
' 

imparted. In addition, the tempeiature xise by heat 
I 

· 25 energy is· posit:Lvely· used as the .~nergy for the change 

of ink from its solid phase to its liquid phase to thereby 
I 
I 

prevent said tempex-ature rise, or '.ink wh.ich solidifies 
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i when left as it ~s used for the pprpose of preventing 

the e~aporation of the ink, and a~ any rate, the use 

of ink having a nature that is libuef ied only by heat 
I 

energy, such as ink which is liquFfied by the imparting 

of heat energy conforming to the ~ecordin9 signal and 
I 

is discharged in the form of liqu1d or ink which already 
I 
I 

begins to solidify at a point of rime whereat it reaches 

the recording medium is also applicable to the present . I 
invention. In such a case, the ink may assume the form 

I . 
as described in Japanese Laid-Opeh Patent Application 

I 
No. 54-56847 or Japanese _Laid-Ope~ Patent Application 

No. 60-71260 wherein the ink is rltained as iiquid or 
I 
I 

solid.in recesses or through-hole~ in a porous sheet . I 

and is opposed to an electro-the~al converting member. 
I 

In the present invention, what islmost effective for 

each ink mentioned above is.what igecutes the above-, 
I 

described film boiling system. I 
i 

An ink cartridge interdhangeably provided 
. ! 

for an ink jet recording appardtus provided with a 
I 

recording head for causing the ~ischarge of ink to 
! 

thereby ef feet the recording o( an image, c:md contain-
~ . . 

ing the .i,.nk the.rei.n and effectijng the supply of the 
! 

ink in conformity with the disc'.harge of the i_nk is 

characterized by the provision of a medium provided 
' . 

25 with information for controllin'.9 the driving conditions 
i 

of the recording head. 
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I 
I 

l. An ink cartridge intelrchangeably provided 

for an ink jet recording apparatub provided with a 

recording head for causing the di~charge of ink to" 

thereby effect the recording of ab image# and containing 
i 

said ink therein and effecting t~k supp1y of said ink in 
I 

conformity with the discharge of ~aid ink, characterized 
I 
I 

by the provision of: i 

a medium provided with in~ormation has controlling 

10 -the driving conditions of said re~ording head, 
i . I 

I 

2. An ink cartridge acco~ding to Claim l, 
I 

wherein said medium provided on sbid ink cartridge 
. I 

includes information for controlljing the-driving 
I 

15 conditions of said recording h_ead! for causing the 

20 

25 

discharge of said ink which contr~butes to.the 
I 

recording of an image. j 
i 
i 
I 

I 
3. An ink cartridge according to Claim l, 

wherein said medium provided on s~id ink cartridge 
. I 

includes i.nformation for controll.kng the driving 
. I 
conditions of said reco~ding head! for causing.the 

I 
I 
I 

discharge of said ink which does• not contribute to 

the recording of an image. 

4. An ink cartridge according to Claim 1, 
! 

wherein said medium provided on said ink cartridge I =-=:..=...:.~~~~~~~-
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includes information for causing' an electro-thermal 
. ! 

converting member prov~ded in saka rec.ording head and 
I 

generating heat energy available~ for the discharge of 

said ink to generate said heat ebergy which causes a 
: 
I 

bubbling phenomenon suitable for! the discharge of said 

ink. 

5. An ink cartridge acc~rding to Claim 1, 

wherein said medium provided· on ~aid ink cartridge 

inc1udes information of one of 

and frequency which contribute 

v~ltage, pulse width 
i 

i 
to the driven state of 

! 
I 

said recording head, or informat~on comprising a 

combination of these. 

l 
6. An ink cartridge ac~ording to Claim 1, 

wherein said medium provided on ~aid ink cartridge 

includes information for control~ing the recording 
i 

speed of said recording head. 

I 

7. An ink cartridge accbrding to Claim 1 , · 
; 

wherein said medium provided on said -ink cartridge 

electrically retains the· information thereon. 

8. An ink cartridge acc~rding to Claim 1. 
. ' 

25 wherein sal.d medium provided on ·$aid ink cartridge 

electrically retains the informa~ion thereon. 
! 

I 
i 
I 

I 
I 
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; 
' 

9. An ~nk cartridge accbraing ·to Claim 1, 

wherein said medium provided ~n ~aid ink cartridge 

magnetically retains the inform,tion t~reon. 
I 
! 

10. An ink cartridge a~ording to Claim l, 

wherein said med:i.um provided on raid i~ cartridge 

optically retains the informatio~ thereon. 
I 
I 
I 

i 
11. An ink cartridge ac~ording to Claim 7, 

h . "d 1 . 1 . f I. di . "d d w erein sai e ectrica l.n ormat;ion me . um is PI:'.OVJ. e 

by one of resistance value, eleckrostatic capacity, 

inductance, voltage and the conn~cted s.tatC Of connec­

tion -terminals, or a combi_nationl of these. 

I 
i 

12. An ink cartridge acbording to Claim 8, 
I 

wherein said electronic information medium is provided 
! 

by an electronic memory. 

i 
13 •. An ink cartridge acbording. to Claim 10, 

I 

wherein said optical information!medium is provided 
' 

by one of optical reflectance anh an encoded 6ptical 
. i 

I 

pattern or. a combination of thes~. 

14. A.n :i.nk cartridge ac~ording to Claim 1, 
! 

wherein.said medium provided on -~aid 0 ink c~rtridge 
I 

can be easi1y mounted or dismounhea as required. 
! 
I 

I 

i1ii1i1nr 
i 
! 
I 
I 
I . 
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I 
I 
I 

15. An ink jet recording appa~atus characterized 
. I 

in that the ink cartridge of Claim 1 is interchangeably 
I 
I 

provided therein, and the drivi~g of the recording head 
I 

is controllable in conformity wlth said medium provided 
. I 

! on said ink cartridge. 
i 
I 

I 
16. An ink jet recordi1g· apparatus according 

I 
I 

to Claim 15, wherein said recording he&d is provided 
. I 

with an electro-thermal conversion.element generating 
I • 

I . 
heat ·energy available t·o discha.±-ge ink. 

I . 
I 
I 

! 
17. An ink cartridge a~cording to Claim l, 

I . 
wherein said medium includes information fo= controlling 

. I . 
pre-heating conditions for contfolling the ink state 

I 

for causing the recording head 
; 
I 

to 
I 

effect optimum 

discharge. 

18. An ink 

wh~rein said medium 

I 
I 

"d ' i d" 1 . l cartri ge accor ing to c aim , 
! 
i 

includes iri~ormation for.controlling 

recovery conditions for maintait\ing the state of the 
I 
! 

recording head for causing the iecording head to effect 

optimum discharge. 

19. An ink cartridge according to Claim 18, 
I 
i . 

2s wherein said ·recovery conditions inc1ude one or a 
' ; 

combination of two or more of the cQpping operation 

i 
of covering the discharge port 4urf ace of the recording 

. 
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head with a cap member, the pum~ing operation of 
I 

recovering the discharge ports in their capped state 

from clogging. and the cleaningloperation of a blade I . 
bearing against the discharge pJ,rt surface of the 

I 
I 

recording head to thereby wipe off the ink. 

I 
20. An ink jet recordi1g apparatus in which 

i 
an ink tank cartridge forming a1supply source of ink 

i 
for a recording head for discha~ging said ink·to a 

I 

recording medium to thereby effJct.recording is 

removably mountable, provided ~1th: 
I 

communication means for!effecting the 
I 
I 
I 

communication between said ink ;ank and the supplied 

ink; I 

. 
reading means for readi~g information from an 

i 
information presenting member p~ovided on said .ink 

l 

tank cartridge to present the i~formation regarding 
: 

said ink tank cartridge itself; ~nd 

holding means for holding said ink tank 
I 
l 

cartridge: I 
i . 

wherein a position in w~ich said ink 
! 
I 

communication is effected, a pos'ition in which said 
I 
I 

information is read and a position in which the 
I 
I 
I 

holding of said ink tank. cartrid:ge ;,s effected are 

25 disposed in the named ·order -"in ·the -direction of···· 
I 
l 

mounting of said ink tank cartripge. 
! 
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I 21. An ink jet recordin~ appar~tus according 
I 

to Claim 20, wherein said recording head has an element I . 

generating heat energy as energy~available for the 
I 

discharge of said ink. I 
s I 

10 

15 

20 

22. An ink tank cartridJe form!ng.a supply 
I 

source of ink for a recording heAd for discharging 
I 
I 

said ink to a recording medium t1 thereby effect 

recording, characteri2ed by the ~rovision of: 
i 

.an information presentJ.ng member provided to 
I 

. J 
present information regarding sa~d ink tank cartridge 

I 

itself; I 
I 
I 

a communication member for effe~ting the 
I 
I 

communication of the supplied in~ with an apparatus 
! 
I 

body; and i 
i 
I 

a held member for being ~eld by said apparatus-

body; 
i . 

said communication membeJ, said information 
I . 

presenting member and said held Jember being disposed 

so that the co~unication of said supplied lnk, reading 
I 
; 
i 

of said information and said holding may be effected in 
' 

the named order with the mountinJ ope~ation. 
- l 

I 

23. An ink jet recordin~ appar~tus provided 
' 

25 with: .. •. .. .. . .. ., .·... ~.-· . i 
an ink tank cartridge fo~ming a $Upply source 

I 

of ink for a l;'ecording head for o!ischarging said ink 

i 
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I 
l to~ard a recording medium to thereby effect recording, 

5 

10 

said ink tank cartridge 

! 

I 

being prhvided with a member 
I 
I 

for. presenting inherent information reg~rding said 
I 

ink tank cartridge itself and sebond information -
I 

differing from said inherent infbrrnation and removably 
I mountable.with respect to the apparatus body: 
I 

communication means for ~ffecting the communica-
1 
I 

tion between said ink tank cartridge and the supplied 

ink; 
i 

reading means for reading said .inherent inf or-
; 
i 

mat ion and said second information; and 
I 
I 

holding means for holding said ink tank 
i 

cartr,idge; I 
! 

I 
wherein a position-in which said ink communi­

~ 
. I 

I . 
15 cation is effected, a position i~ which said second 

I 
I 

information is read, a position in which said inherent . I 
I 
I 

information is read and a positiJn in which the holding 
I 
I 

of said ink tank cartridge is ef~ected are disposed in 
! 

the named order in the direction;or mounting of said 

20 ink ... tank cartridge. 

25 

i 

24. An ink jet re~ordinJ appqratus according 
! 

to Claim 23, wherein said 
i 

record~ng head has an element 

generating heat energy as 
i . 

energy ;available for the 

discharge of said ink. 
~ . . . . . . . .. . . . . ·. . . . 

! 

! 
i 
I 

25. An ink tank cartridge for an ink jet 
I 

.':. ... 



1 recording appara~us forming a s~pply source of ink 

for a recording head for ef fect~ng the discharg~ of 
i 
I 

said ink and ~emovably mountabl~ with respect to an 
I 
I 

apparatus body, characterized b~ the provision of: 
' 

5 an inherent information ~resenting member 
i 
I 

for presenting· inherent informatjion regarding said 

ink tank cartridge itse1f J and 

a second information pre:senting rriember provided 

more forwardly with respect to the.direction of mounting 
I 

i 
10 than said inherent information p;resenting rnember for 

f 
presenting second information di~fering from said 

I 

inherent information. 

26. i An ink cartridge mountable on a mounting 
i 

15 portion along the inserti6n path' of an ink jet 

recording apparatu$ having an opknable-closabie 
. ! 

l 

plate openably and closably held'. in said insertion 
' 

path to said mounting portion, and locking members 
i . 
I 

for restraining said op~nable-c:l?sable plete from 
i 

20 both sides of said insertion path to thereby inhibit 

25 

l 

the opening movement thereof, said ink cartridge 
i 

containing therein ink to be supplied to a recording 
. . . i 

head and having projectedly prov~ded on the opposite 

sides thereof unlocking members ~ngageable with said 

locking members during the mounting of sa.:i.d ink 
·~ i . . ......... 

cartridge to rel.ease the restrai~t of sa3.d locking 
. I . 

i 

members, said ink cartridge being characterized in 
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that said unlocking members ar¢ provi~ed·asymmetrically 

with respect to the direction ~f insertion into said 
; 
i 

insertion path. ! 

5 27. An ink cartridge 4ccordi~g to Claim 26, 
I 
I 

wherein said ink jet recordinglapparatus_ has mounting . 
' 

portions and insertion paths cdrresponding to ink 
I 
! 

cartridges individually contairling a plurality of 
I 

different kinds of inks therej.rl, and said unlocking 
I 

10 members provided on said ink cartridges are asymmetrical 
I 

with respect to the direction df insertion into said I . 
I 
I 

insertion path at positions di~ferent for respective 

corresponding ones of said mouJting portions. 
I 
! 
I 
I 

I 
i 
! 

15 28. An ink jet reco.i:di'.ng apparatus provided 
I 
I 

with an openable-closable plate! provided in an inser-
1 

tion path for directing to a mo~nting portion an ink 
! 

cartridge containing therein in~ to be supplied to a 
i 

recording head and openably and. closably held~ and 
• 
i 

20 Locking members for restraining'. said openable-closable 

25 

' 
plate from both sides of said i~serllon path and 

I 
; 

prohibiting the opening movement thereof and wherein 

during the insertion of said ink cartridge: into said 
i 

insertion path, the restraint of said locking members 

can be releosed by unlocking members projectedly . . .. . . ... } .. . . . .. 

provided on the cip-posite Sid.es ·~f said ink cartridge, 
I . 

characterized in that the 1ocations at which said 
I 
I 

., 



I 
: 

1 unlocking members and ~aid loc~ing members are disposed 
I 
I 

are asymmetrical with respect ~o toe direction of 
I 

insertion of said ink cartridg~. 
I 

I 
l 
I 

S 29. An ink jet recordibg apparatus according 
I 

10 

15 

20 

' 25 . 

! 

to Claim 28, wherein a pl.urality of ink cartridges 

are provided so as to individuailly contain different 
i 
I 

kinds of inks therein, said plu~ality of ink cartridges 
! 

are mountable on corresponding bountin9 portions, 
' . 
I 

r~spectively, and said unl.ockin~ members and said 
i 

locking members ·are asymmetrica~ with respect to the 

direction of inseX'tion of said knk cartr.i.dges al 
I 
i 

pos~tions different for respect~ve corresponding 
. I 

ones of said mounting portions.~ 
I 
I 
I 

I 

30. An ink jet recording apparatus l.n which 
I 
I 

an ink cartridge containing the~ein ink to be supplied 
I 

to a recording head for dischar~ing the ink to thereby 
I 

· effect recording is removably mounted, characterized 
! 
I 

by the provision of: 
I 

' I a flag member provided on said ink cartridge 
i 

and adapted to be protruded towhrd ~ path·along which· 
I 

a carriage is moved only when said ink cartridge is 
I 

mounted on a mounting portion: ~nd 

. . a photosensor provided .b.n ··said. carri~ge 'and . . . -: . . . . ' . 

i 
capable of being shielded from light by said flag 

I 

' member. 
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I 

31. An ink cartridge rdmovably mounted on the 
! 
I 

mounting portion of an·in~ jet r~cording apparatus 
i 

and supplying discharged ink to;a reco~ding head carried 

on a movable carriage, characte1i~ed bY; the provision 

5 of: 

10 

15 

20 

25 

. 
a flag member capable o~ being protruded and 

contained: and 
l 
i 

means· for protruding sa.ild flag member toward 
i 

· a path along which said carriag~ is rnoved only when 
. 

said ink cartridge is mounted o~ said mounting portion: 
i 

a photosensor provided ~ said carriage being 
i 

capable of being shielded from ~ight by said flag 
I .. 

membe·r. 

wherein 

infrared 

material. 

i . 

32. An-ink cartridge acpording to Claim 31, 
! 

for detecting said photosensor is a sensor 
; 

light, and said flag i 
merber is formed of a 

capable of interceptingi said inf :r.ared l.ight. 

33. An ink cartridge 

. . . 
I d" ac?or ing 
I 

to Claim 32, 

wherein the position in whi~h i 
sai.d flag 

I 
member shields 

said photosensor from light is m~de.~ifferen~.~long .. 
. .. .. . .. . . ' I . . 

the direction of movement of said carriage to thereby 
I 
; 
I 

make the detecting position of s~id photosensor for 
• 

sai<;l flag 111ember different, .and -different information · 
I .. ..• . • •. "' 

is obtained for each ink cartridge mounted. 
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34. An ink cartridge abcording to Claim 32, 
I 

which is provided with an ink b~g containing said 
I 

ink therein and wherein the lev~l of the position in 

I 
which said flag member shield said photosensor from 

I 

light is varied 1n conformity w~th the quantity of 

I . 
the ink in said ink bag to ther~by detect the 

presence or absence of said inkl 
i 

~· : . 


