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X JET RECORDING APAPRATUS ARD
INK CARTRIDGE FOR THE APPARATHS

Fié;d-of the Invention

This invention relates to6 an injc jet recording
&pparatus provided with an ink jet headzfor effecting
recording with flying ink droplets utilizing the
film boiling phenomenon of liguif. |

The present invention albo relates to an ink
cartridge interchangeably provided for the ink jet

recording apparatus,

Related Sackgroﬁnd Art

In recent years, various;ink je§ recording
methods have been put into practlcal usé because in

such recording methods, the creation of noise during

recording is negligibly small andl in ad?ition,

20

25

recording can he éffec;gd;gn:p;ﬁggnpgpqgg e oL
Among them, the ink jet recoraiig method

described, for éxample, in Japan?se Lai&-Open Patent
Application No. 54-51837 (the so-called bubble jet
recording method) is such that heat energy is caused
to act on ink and the ink subjeci:ed to khe action of
this heat energy causes a sudﬁénfvolume:change (film
boiling phenomenon) resulting frpm a sté;e change and
by this action force, the ink ié discha&ged from ‘a

discharge port at the end of a rccordinlb head unit, 4’. P



In recent years, various ink jet recording 15 nmethods have been.
*ﬁ?ﬁ%ﬁTtal - Use.-because i n“such recordi ng nethﬁds -t he .ereation of noise o
—guriT g recordirng-i-s: negli gi bry-smal-t—andTnh d|t|on Feco EayBdaeReplaced

effected on plain paper. ‘Anong them the_ink Jet recordlng

descri bed,

for exanple, in Japanese Laid- Cpen Pat eht Applic

54- 51837 (the so-cal l ed bubble jet recording nmethod) is such that

energy is caused to act on ink and the ink subjected to the action of this

hut_into
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heat energy causes a sudden vol ume cHange (f|In125 boi | i ng phenonmenon)-
resulting froma state change and i
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whereby flying ink droplets are éormed and adhere to a

* recording medium to thereby acco+plish recording.

The principle of ink dro%let formation in

}
such & recording method is that ?hen an electro-thermal

converting member is electricall} energized, the ink
in the heat-acting portion subje:ted to the action,of-
the heat energy which is ink droélet forming energy
causes & state change resulting %rom a sudden
increase in volume, that is, thesink in the heat-
acting portion causes the creati%n, growth and
contraction of a bubble very moméntarily, whereby
the liquid present between the h%at—acting portion and
the &ischarge opening is dischar%ed as an ink droplet.

By repeating such cycle éf creahion, growth,
contraction and disappearance of the bubble, the Lnk
is subjected to high heat. TherLfore, thermally
unstable ink is liable to cause é chemital change and
ih the heat-acting portionn"prod;ction.hnduprecﬂpi-.
tation of insoluble matters may 6ccur ahd further,
the recording head may become inLapable of dis~
charging the ink. Accordingly, ?o effect recording
at a high speed for a long time Ly the use of such an
apparatus, it is very 1mportant to improve the
stability of the ink and on the ?ther hhnd. to set
the optimum drxvxng-conditzons o?rrespohdzng to the
ink in the recording head. 'é | .

!

Figure 1 of the accompan?ing drhwings shows
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DR #;fﬁrdﬁM“LS -gi~scharged from a dlscharoe port at 'the .
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f or med aﬁﬁ adhere to a recordlng mediumto., thereby accontp g.
The principle of ink droplet formation in such a fecor dii hat
when an el ectro-thermal 5 converting nenber is electrically energized, the
ink in the heat-acting portion subjected tq the agtion of

gggg?é

1  wvariations with time in the surface tem%erature T of
" the heat-acting surface when ar ¢lectrifal signal
of pulse waveform shown by P is input té a recording
head having an electro-thermal canvertiéq member and
5 the volume V of a bubhle then created. EWhen the pulse-
like electrical signal P which ig switcéed on and off
is input to the electro-thermal ¢onverting member
; at a time to and a time tf, the §ur£aceftempexature
T of the heat-acting surface reéahes a ﬁaximnm
10  temperature Tp at the time tf. |
' Hére, when T, is higher than thé boiling point

p
b of the ink which is in contact'with the heat-acting

surf&ce, a bubble begins to be cfeated from a time
ThO at which T = Th in the heat-icting bortion filled

15 with the ink, and the volume thereof 1nbreases with

the ‘lapse of time and ‘reaches a Laximum volume Vb at
L a time tp. When the electrical %1gna1 £ is switched
off at .the timc: tf, the. s&zface.Lemparahure T -beging
to attenuate gradually and accor%xngly,jthe volume
20V of the bubble decreases and.thé bubble disappears
at a time taye

In order to ensure the dischargk of ink

droplets to be effected efficiently and stably in an
ink jet récording apparatus, for;examplk. in the

25 aforedescribed bubhle jet recording met&od, driving
P A

conditions for film boiling such!as a vbltage, a -

pulse width and a frequency at w%ich elpctrical



—eiagfeat energy which is ink droplet formng energy causes a state change -

e .,_’f?\w“iffﬁﬁﬁﬁﬁ“fﬁcrqase i'n-vol ume, “that. i s,_the _i Tis $Heer HRER
SCTIME-Portron—causes “thetr&ati on, growh and contract
very m)rrent arily, whereby the liquid presenit bet wden t he he m,mﬂﬂ
portiofi and the di scharge opening is discharged aé an ink d
repeating such cycle of creation, growh, U5 contjraction and di sappearance
of the bubble, the ink is subjected to high heat. [Therefore, thermally

unstable ink is liable to causé a cienical change‘and in the heat-acting

portion, production and precipi- !
|

1 energy is supplied to the electro-ther@al converting

member and further, control such! as pr%—discharging or
pre-heating for effecting stable:practﬁcal printing,
or the recovery operation of the recorqing head are

S programmed in advance in the ink; jet rekording

apparatus by hardware or softwark in accordance with

the characteristic of ink set for the ink jet
o recording apparatus, Particularly, in a recording

apparatus of the type in which an ink tlank storing

10 therein ink to be supplied to a kecordilhg head is
interchangeable for the apparatus, if ése is made of
an ink cartridge storing therein.ink oé other kingd
which does not match these varioks set %onditions.
there will not be obtained an appropri%te cambination

15 of the characteristic of the ink and'th driving
conditions and therefdore, norma -drivi%g of the
recording head cannot be éccom;lished %nd recording
of high qualit?;will‘hecoﬁé.aiffieultméd~accomplish;
For this reason, usually, the form of éhe ink

20 «cartridge iﬁterchangeable for the recoﬁding apparatué

is designed exclusively for each apparJtus so that
the user may not misuse the ink lcartridge.

An example of the form of suchgan ink
cartridge iz a box-like.form.d.TLe inkgcartridge is

25 designed such that by the operagion of%mqunting the

ink cartridge on a cartridge moumting Aortion, a

hollow needle provided on the mopnting}portion is

.
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apchefpediers, 20" the réecordi ng head

=R —ACTO! U1 MO iy ikl 1 Heiplaced
recordlng *at a hlgh speed for a long tine

ty of the I nk
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hand, to set 25 the optinmumdriving condifions correspon U
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thrust in the rubber plug of the lcartridge so that ink

cartridge to an ink.supply system
needle.

However, the conventional

““may be supplied from an ink contalining portion in the

throudh the hollow

ink

jét recording

apparatus having such an interch:rgeable ink cartridge

only permits the use of ink fit

or the ‘discharge

coriditions set in that apparatus and carnot select ink

of different discharge conditions

and

therefore, the

range of use of the ink jet reconing apparatus is

limited and a wide range of use O

f the ink jet

recording apparatus having an excellent recording

characteristic has been difficult

. Als&, even if ink

having more excellent discharge and recording character-

istics is developed in the futurel, it willl become
I

impossible to use'such ‘ink ox obtkin a gatisfactory

state of use because the prograﬁ

proper. . AP - T L

The above-noted problems Lill

discussed speéifically and in detpail,

the typical ink composition usablie

apparatus are shown in Table 1 be

in

low.

in the apparatus is not

. N
e M e - ..

héreinafter be
éome examples of

an ink jet recording




i F1 cal- .si-ghal—of+-pul” sq
a recordNng head haV|ng an el ectro-thernmal!}
volume V of a bubble then created. Wen t
P whi¢h is switched on and off is input to
menber at a tinme t[err] and a tine t[err],}
heat - acti ng surface reaches a maxi rmg

t[err]. Here, when T[err] is higher th
which is in contact with the heat-acting !
1 Table 1

10tmmaat
an the boi

'JﬂfLﬂ Ahe.surface-temperature T of the heat-acting—"

Wavet orm'shoWwn by P is |nput to
convertlng MR EREet HinBedh Rep

he puI e- like amga‘ ﬂﬂ mﬁ‘pnm

t he electro t
the sy irface t ure T of the
ure T[err] at the tine

ing point b of the ink

|

Kinds of ink

©

Component

Water [%} S0

DEG [¢]
(%}

Dyestuff [%]

47
PEG

80
17

10 The ink.(:) is an examp

which exhibits a popular perfor

le of sﬁandard ink

SN i 208 Sl b n sm——p i 0s 1

nance ﬂn both

viscosity and solidification.

On the other hand,

the ink (:) is ink in which thej perceJtage of the

component difficult to volatili
15 relative to the ink (:) and the;

characterized by a difficulty i

discharge ports of the recording head.

ze is %ncreaged
[}
refore Mhich is

n clogélng the

Thus, an ink

jet recording, apparatus. using tiw, Aink . dees not -

require a mechanism for prevent
20 the dlscharge ports durlng the
jet recording head, or can be s
However, since the ink @ has r
viscosity, it is necessary.that
which does not contribute thé#r
operation called preliminary di
ently performed in advance in ¢

each use. This may sometimes 1

ing thg clogging of
aowntim% of the ink
tructur%lly simplified.
e1atively high
disch&%ge of the ink
Ecordinp, i.e., an
Lchargey be suffici~

e early stage of "’

rad to B reduced

%




surLaceﬁfa,QgQQ‘
“the~h ' e
i ncrease¥” with the | apse of tlne and reac
time j[err]. Wien the electrical signal
tlerr],
accordingly, the volunme 20 V of the bubbl
di sappears at a tinme t[err]. In order
droplets to be effected efficiently
apparatus, for exanple, in the

P

1

- “advantage that the ink is ready ¢

recording medium and a very high

cannot be provided. The ink g:)

relative to the ink (:) and the &

on the recording medium is quick

:-|nk and the Vol Uik, blhgrembed
les a ﬁHXIﬁUﬁ] t a
is swiched mmmnm

o attehuate gr

the surface tenperature T begins t

to q
d st

throughput. Also, the ink (:) su

in that the percentage of water ¢

SRQ-at—whi e T = “Tb in

@ decreases and t he bubbl e

nsure §he discharge of ink
ably iT an ink jet recording

ffers from a dis-

0 blur ‘on the
qualitj of printing
is ink characterized
ontent is increased

esiccaqioh'of the ink

nd recording of high

quality suffering much less from plur cam be

accomplished.
10
it permits quick refilling of th

charge. However, the ink (:) is

therefore, the ink in the dischanr

recording head is ready to solidi

downtime of the recording head.

necessary that the recdvery opera
and the capping operation be peif

during the downtime of gheggeggrd

larly, where the ink @ is used

20

Further, the ink \

of the bubble jet type in which h

has a feature that

it can be driven at a relatively high frequency because

e nozzle after dis-

i
ready to desiccate and

ge ports of the
fy as dhrinq the
Therefore, it is
tion Suih as pumping
ormed f&equently
ing headi- Partiéu-— -
for a recording head

pat ene&gy is

utilized as ink discharging energy, stable ink dis-

charge cannot bhe accomplished unl

ess the electrical

energization time is made relatively shokrt {e.qg.

2-5 {usec¢]) and correspondingly ¢

25 1is made high.

According, in the

head which can withstand such hig

printing of high quality .can be a

he ériving voltage
pase of a2 recording

h drivipg stress,’
:complighed, but
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I ng .such as a voltage, a pulse wi dt h and a frequency a

el ectrical™ REPLACEMENT SHEET 4 1 energy is sypplied to I“m"m“
- electro-thermal converting nmenber and further, control such £
pre-di scharging or pre-heating for effecting stable practical printing, or
the recovery operation of .the recording head are :

8 :
!

. otherwise there will be obtained przntxng of low
quality which is bad in the accuracy of liquid droplet
shot. ' :

Table 2 below specificaliy shows some examples
5 of the driving conditions for thé recording head

relative to the inks in Table 1.

mbnefem saws e ar ssevs s s ea

_Table 2
.:_j . ’
Examples Kinds of ink
ofappe | " L' | @ | O
10 |¥atus Driving conditions | :
Voltage (V] j 21 | 21 28
Pulse width [us] I | 7 3
I Frequency [KHz] . 4.5 ' 4.0 6.0
- t e
Number of prelimi- | . _
nary discharges 50 128, 50
{times) X ' :
15 3 .
Voltage [V] 21 | 19 | 21
Pulse width [us] i 7 . 8.5 7
" , . II Frequency [KHz] é 2 : 2 3
Nunber of'preiiﬁiﬁ 'ﬂ‘“““” h
nary discharges * 50 128 50
20 (times) ; -

The apparatus example I .ijs an aﬁparatus using
gilicon single crystal as the ba%e mateﬁial of the
recording head and carrying'ther%on a récording head
having a characteristic capable éf withstanding

256 short pulse energization and higﬂ voltage driving
and responding to a high frequen%y. The apparatué

example II is an apparatus using blass as the base



,-softmaré i.n accordance Mﬁth t he characten
recor di ng~appar at us.
whi ch an ink tank storing 10

Particul arly,
therein ink t

head is interchangeable for the apparatus,

cartridge storing therein ink of other
vari ous set conditions,
combi nati on 15
and t herefore,

!

(<31
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ki n

normal driving of the

4ti c of :
in a rego

there will nog be abt ai ne¢
of the characteristic of the ink

ink set for the ink ] et

rdin g appar'ahs,&heemHaStHw@ dl
to be s pplled
:if uselis nad
C

mhlch does n hese
an approprlate
nd the driving conditions

material of the recording head and carrying thereon a

pulse energization, high voltage

recording head which is low in durabiliéy to short

driving and a high

frequency, but is very inexPensiJe. -

For example, when the apparatus .example I pro-

grammed with the use of the ink

hévi@g the

standard characteristic being ta%en intd account is

used in a manner in which the frJquency of use is

extremely low, it is desirable to

use tHe ink (é)

which does not cause clogging, However, it is ' .

necessary that the user change wilthout fail the

substance ¢of the driving program

of the recording

head in which are set the conditilons for the best

discharge'to be accomplished wher

the-iﬁk (:) is used

to the substances matching the charactexistic of the

ink (:), for example, the conditions sudh as the number

of preliminary discharges, the pre-heating state, the

driving frequency and the pulse

.;...-

To anrease the prlntlng

wxdth.

»
AR

speed ﬁn the apparatus

example X, the ink (:) can be used, but‘even in that

case, as described previously, it

the user change without fail the
the recording head in accordance

End

istic of the ink (3).

is nedessary that
driving conditions of

with the character-

However, it is cumbersom% and milstakable for

the user to change the driving cdnditions in accorﬁance :
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S D T g B iebabedainsbrasnprdingrefsni gh quality will
“‘”%“%“?%“*%“%"- acconplish. For thrs rfason, usual | Yopid $h8et ey B Hephird
ink 20 “Cartridge interchangeable for the|recordi ng appa ed
excl usi-vely for each apparatus so that theluser rr‘ay not mjmgﬁ‘“ﬁﬂrm
cartridge. An exanple of the formof such an ink cartridg =T
form The ink cartridge is 25 designed su¢gh that by the operation of

mounting the ink cartridge on a cartr{gge hDuntinb portion, a hollow needle
provi ded on the nounting portion is % i

1 with the characteristic of the ink used, and damage is

-~.liable to occur to the recoxding apparaths due to the

malfunctioning of the recording h%ad. For example,
where use is made of a recording Lead of the type of

§ the apparatus example II, when th cond;iions for the
use of the ink (1) are to be chan?ed to the driving
conditions for the use of the ink!(:), the head driving

— voltage is changed from 21V to 28Y and the pulse width

‘is changed from 7 usec to 3 ysec,whereby there is

10 provided good discharge of the ink (:). However, as )
previously described, such driving conditions are not
suitable because they give high stress t& the recording
head u;ed in the apparatus example I and may therefore
extrenely shorten the life of the recording pgad.

15 Accordingly, when the life of the;recording head is

taken into consideration, for example, tﬁe driving
voltage must be changed to 21V and the palse width
must be changed.to the ordex of 7,usec ahd moreover,
tge set-frequegéy must ké §£angedifrom G:KHz to 3 KHz,

20 As described above, it is adequate to use ink ’

which takes into account the used state and the
purpose of use of the ink jet recording apparatus,
but it ig difficult for an drainaiy user to minutely
change the program in the ink féttrecording apparatus

25 body such as the driving conditions and the preliminary -
discharge conditions of the recording he4d with the

kind and driving characteristic of the récording head
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the hol [ o needl e.
apparatus having such an interchangeabl e ik carﬂrldg

ink fit for the discharge conditions se¢
sel ect ink of different discharge condltlops and theref
use of the ink jet recording appara{i§ S

_can be coped with.

5

i
taken into account so that a ch

Even if such

i ng
he use
not

nge of

I n that ap

\iﬁﬂ

ge of the ink used

change. is possible

at all, wrong setting may be effécted ahd abnormal

printing or excessive stress may;
recording head, and it will be &3

the reliability of the recording

be givén to the -

 £ficult to ensure

apparatus.

Now, when an ink cartridge intetchangeable for

the apparatus is mounted in the

pparatus body, it

is popular that the ink cartriqu is held by a suitable

fastening means. Also, in the mounted ktate of the ink :

cartridge, the interior of the ink tank and the ink

supply system on the apparatus bedy sidé are

communicated with each other by 1

However, if the relation

Lnkn

between the holding

position of the fastening means and the posgition in

which the communication is effect

appropriate or especially there 1

fastening means, the ink c0mmun1<

secured in splte of the 1nk tank

ted by ink is not

8 a pléy in the

'ation &ill not be

being held by the

fagtening means, and the ink supgly sysﬁem and the

ink tank will become spaced aparé from éach other.

If at this time, for example, thé

is performed, air may be introducd

system. If air is thus introduce

recovéry operation
ed int¢ the supply

d into .the supply

system, not only ink discharge willl fali to be

properly effected, but also the 1
be damaged.

ecordlng head w111



haV|ng nos.e excellent dlscharge and recordi
devel oped in the future,
obtair a satisfactory state of use because
not proper.
specifically and in detadi
usable in an ink jet

'n1 ed

et 3

- .ni

it will
The above- noted problens K

recordlng appar at us ar

On the other hand, when ¢t
to be interchanged, the user may
his hand into the cartridge inser

the fingertip injured or stained

Q.. 1D " et
o
ng cha act ﬂ“
becone |np033|bl l
t he prbgra tus is

Sone exéhples df the

d| ffc s n i f ink

be 20 di scussed
{ ypi cal ink conposition
in Table 1 bel ow.

erelnaiter

e sho

he ink cartridge is

lxnadvertently insert

tion pért and have

with irnk. In order

to prevent this, there has been provided a protective

device as shown, for example, in Figure.z of che

-

accompanying drawings. In Figure 2, the reference
numeral 130 designates an ink tube connédcted to a

hollow needle 120 and supplying ink to the recording

10 head, the reference numeral 131 d%notes a mounting

bed for fixedly supporting the hojllow needle 120, and
the reference numeral 132 design:Les.an insertion path
for directly the ink cartridge 1OL to itis mounted
position. -
The reference numerel 133 denot%s a'protective
plate pivotable about a support ehaft 1%4, the refer-
ence numeral 135.desig;ates a torsion coil spring
mounted around the support shaft 134 and blasing the
protective blaéé‘133.in'th§?éiréction of arrow C, and

20 the reference numerals 136 and 137 denote locking

members for holding the protectivF plate 133 in an
insertion path closing position aL shown: and

i
restraining the movement thereof.,

3 :
locking members 136 and 137 are fbrmed symmetrically

That is, these

with respect-to each other, and hgve wedge portions
1362 and 137a and locking grooves!136B ahd 137B at .

cpposed locations, and are both ehdowed ?ith

3
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resiliency, whercby they can be fexed im the direction

‘of arrow D. The reference numeral 140 designates

& rubber plug provided in the front face of the ink
cartridge 104, and the reference numerals 141 and 142
denote unlocking projection members (hereinafter
referred.to as the unlocking members) provided on the
gides of the ink cartridge 104, |

In the protective device for the ink cartridge
mounting portion which is so constructed, as long as
the ink cartridge 104 is not mounted, the protective.
plate 133 is held in its shown position by the locking
members 136 and 137, and even if a finger tip or the
like is inserted into a cartridge guide or the like,
it will strike against the protective plate 133 and
will not reach the tip end of the hollow needle 120.
Also, if as shown in Figure 2, the ink cartridge 104
is inserted from thc direction:of arrow A along the
lnsertLOn path 132, thc unlocklng members 141 ang
142 w1ll slidably contact wzth thc wcdgc portions
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 are liberated from the locking
grooves 136B and 137B of these members and also, the
front face of the ink cartridge 104 bears'ngainstithe

protective plate 133 and pushes it up in the direction
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The. ink [er¢]

ls.an._e

~“popul ar
hand,

to volatlllze is increased 15

the recordi ng head. Thus,
does not
di scharge ports during the downtinme of the ﬂnk j et.recording head,

[err]

performance in both V|sc05|ty-and si
t he-Fnk

: e ot
tage of theé
.the |nk [e?ﬂnﬁﬁﬁﬁﬁﬁgﬁ
which i's characterized by a d|ff|culty I n clogglng the

is ink in which the perce
relative to

an ink jet ¢apr dif
require a nechanlsn1for preve

be structurally sinplified. i
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I|d|f|cat| her
cuIt
ng apparatus using the |nk

nting }he cl oggi ng of 20
or

-t he
can

of arrow B. Thereafter, the holiow neeale 120 thrusts

into the rubber plug 140 of the

ink cartrxdge 104,

whereby there can be brought about a moénted state in

which the supply of ink to the recordiné head is

possxble. When the ink cartridgé 104 1$ to be

removed, the ink cartridge 104 1? pulled out rearwardly

from its mounted state, whereby %hc holiow needle 120

is pulled out from the rubber pl&g 140, . _and then the

protective plate 133 is pivoted

In the drlectxon of

arrow C by the spring force of the torsion coil spring .

135 and returns to its vertical

sitiog and is

sandwiched between the locking mémbers ;36 and 137
: !

and restores the state shown in Eigure 3.

However, in the conventid

nal in@ jet recording

»

apparatus as described above, thed locking members 136

and 137 are provided laterally sy

therefore, even when the user ins

mmetrigally and

erts the ink

cartridge 104 wzth its vertical glrectidn or its

'-—--

longxtudlnal dlrectlon histaken,
the protective plate 133 will be
engagement between the unlocking
and the locking members 136, 137
104 will be directed to its mount
this has led to the undesirable p
hollow needle 120 is damaged or t

itself is damaged and the supply -
impossible.

ia - “

the iodked atate of

released by the

members 141, 142

pnd thé ink cartridge

ed posikion, and

ossibilﬁty that the .. i
he ink ?artridge 104

bf ink becomes

Also, an attempt to provide, a special




---However—s¢ace~theTNK [erri—has” relatTvely*nlgn Viscosity, 1t is necessary
that discharge of the ink which does not contribute the- record+ﬂg~—+ -e..

25 operatlon called prelimnary dlscharg% be sufflc&h$ I er k”%d |n
advancé in the early stage of each use. This nayisonetl
reduced 7 throughput. Also, the ink [err] suffers
advantage that the ink is ready to ilsw ong t he

- o

1  device discretely to prevent such an acéident would

make the mounting device itself ¢omplichted in

gtructure and result in an increased coét.

' Now, some of ink cartridles are. 'in a form which

(%]

is provided with an ink contaxni@g portlon and in
addition, a waste ink containing! port;oﬁ for contalnxng
discharged ink, i.e., ink suckedldurlng 'the recovery
operation performed to prevent the clogqing of the 1nk
discharge ports of the recording head (&erexnafter
10 referred to as the waste ink), .:u}d with.such ink ' .
cartridges, it is possible to scéap the waste ink
contained in the waste ink containing pértion, by and
simultaneously with the intercharge of éhe cartridge.

If in an ink jet recoxding apéaéatue of such

15 interchangeable ink cartridge tyge, thesrecording

operation is pergormed_with no iqk cartéidge mounted
in the apparatus, recording will inot be ;obtained
because ink supply does not ;ake place. Also, if the
recovery operatlon is performea, haete mnk discharged

20 from the waste ink system side w1g1 not.pe contained
in the ink cartridge but may be.réleasei into the
apparatus to thereby contaminate %he suriroundings, or
the released waste ink may contamhnate ehectric
circuits to thereby cause an acczﬂent subh as fire.

25 Accordingly, it is desirable to pLovide hetecting
means for informing the user of tbe mounFing of an

!

ink cartridge in the apparatus. |
| |
| :
I



_rLecordi-ng-nedium-and—a ver y—high—o = ——pLUMLdEG

- The i nk -is ink characterized 5 in that jthe perce ter content
is.increased relative to the ink and the de5|cca *Bn t he
recordi ng mediumis quick and recording of hlgh quallt h | ess
fromblur can be acconplished. Further, thé ink [err] t hat
10 it can be driven at a relatively hlgh fréquency" because |t pern1ts qui ck
refilling of the nozzle after dis- dﬁﬁrge However, the ink [err] is ready
to desiccate and therefore, the ink in the dlscharge ports -of the recordlng

head is ready to solidify as during the
1 An example of such detecting medns is shown in
__ Figures 3 and 4 of the accompanying drayings. As shown
in Figure 3, a cartridge detecting flag 131 is
comprised of a rotatable flag shaft 131B supported on
5 the upper portion of an insertiofi port 121, a flag
plate 131C mounted on one end of jthe shéft, and a
cam portion 1314 for rotating the flag ghaft 1318,:end
on the other hand, a lever member 132 pivotally moved
by the mounting of a cartridge 104 is pﬁovided ingide
10 the ingertion port 121. Thus, when the .ink cartridge
104 is inserted into the insertion port 121 and is
surely mounted with a hollow needle 120 being inserted
into ; tank, not shown, in the cartridge 104, the
projected portion 132A of the lever memper 132 is
15 pressed by the fore end of the cartridge 10;; whereby
the tip end portion lqu of the lever.piwotally moves .
the flag plate 131c through the chm portion 1313 and
. keeps it in a llght 1ntercept1nq b051t10h for a
detecting sénsor 124 as s£5§£. A S
20 Figure 4 shows the detailL of the detecting
sensor 124 for detecting both of the home position
and the cartridge. The detecting;sensor 124 is of the
transmission type and is provided: with ah optical path

135 between 2 light emitting elemént 133 and a light

25 recelving element 134, and is designed such that the

optical path 135 is shielded from!light by a home

. . 1
position detecting flagq 130, the flag plate 131C of



~7'ECovery operation such as punping and t he ﬁappi ng oper at ifiisg

frequently during the downtinme of the recor#ing head. Parti re
the ink [err] is used for a recording head 20 of the bubbl elmﬂﬁmi Mﬁm
which heat energy is utilized as ink dischafging energy, st

charge cannot be acconplished unless the electrical energization tine is
made rel atively short (e.g. 2-5 [[err%%ﬁc])'and correspondi ngly the drjving

voltage 25 is made high. According, inn'the case ofi a recording head which
can wi thstand such high driving stress,

1 the ink cartridge detecting flag 131, etc. Accordingly,
when the ink cartridge 104 is mounted, the detecting
sensor 124 detects the flag plate 131C when a carriage
102 has been directed to a detecting position, whereby
5 the mounting of the cartriage.is confirmed.
However, in the conventidnal inK jet gecogding
apparatus as described above, the home position .
sensor is used also as the cartrﬂdge detecting sensor
and the number of detecting meand is correspondingly
10 decreased, but the information tHe usexr wants to
recognize about the ink cartridgée 104 id not only the
mounting thercof, but also the information regarding
the color and characteristic of the ink contained in
the ink cartridge 104 as described préviously and
15 the remaining amount of ink, and jto enable ;il of such
information to be obtgﬁned, tﬁe fumber of flags must

be increased or the number of detecting means

themselves must be increased, and this will result in
- 1 ’ R

- F

. . - C- -1 e - :. vaw e breerl ot AR e b ’
complicated structure, which in turn will result in an
!

20 increased cost. ’ l

25

—



' ot het wi se “t-her e Hni [ bE'ObTafHEdv'aw. T =
the accuracy of.liquid drapl et shot. TabLe12 rcalTy shows SOWE”'

exanpl.es 5 of the driving conditions for the recor di ng hepgk shet HisiBem Replace

IR III

inks in Table 1.

|
! N
!

1 BSUMMARY OF THE INVENTION

So, it is an object of the present invention

. |

to eliminate such problems pecuTiar to the prior art
and to provide an ink cartridge!to whiéh is imparted

information for controlling the|driving conditions

W

of a recording head on the basis of ink iised.
It is also an object of [the present invention
i ._. | to provide an ink jet recording apparaéus of high
performance and high reliability in which an ink jet
recording head used changes its driviné conditions

10
$0 as to fit thereto.

It is a further object of the present
invention to provide a construction of such
correlation that the mounting oé an ink cartridge

" into an apparatus can be reliably accomplished, and
to ensure ink supply; informahiln :eading, etc, to
be reliably effected. : !
| . It is another objeet of Lhe preBent. invention
to provide an ink ecartridge whzéh is simple in

20 structure and can prevent malfu ctionidg during the -

mounting of the cartridge, and an ink jet recording
apparatus into which such ink ¢ rtridge can he

nounted.

A —n’-—-——

It is still .another ogje¥t of the present
25 invention to provide an ink je%irecording apparatus
in which a minimum number of detlacting means enables
the user to recognize various kiinds of info:mation



..Table 2 Exanpl es Ki.nds. of. ink .of appa- .. — *‘[er:~

-lerr] [err] 10 ratus- EX|V|ng condltlons Vblt B Rqﬁmxd
w21w;..284&HseAmdth[[eH]s] 7 T ﬁ& d&%m e

[ KHz] 4.5 4.0 6. 0 Nurrber of ereI i - nary ﬂlmH gﬂam

50 128 - 50 15 (tinmes) Voltage [V]

21 Pulse width [[err]s] 7 8.5 7

f
19
I regarding an ink cartridge, and to pro+ide such ink
"7+ cartridge.
It is yet still another pbject pf the present
invention to provide an ink carﬁridge which is -

interchangeably provided for an ,ink Jeé recording
apparatus prov;ded with a tecoréing heéd for - caus:ng
the discharge of ink to therebyleﬁfect 'the recording
, of images and which contains said ink éheraxn and
supplies said ink in response té the discharge of

10 said ink, characterized by the étovisién of a medium
provided with information for cﬁnttolling the
driving conditions of said recoiding h%ad.

It is also an object of the pre%ent invention
to provide an ink jet recording appataéus which

'
1

18 permits the removable mounting therein of an ink

tank cartridge forming a'supplygsourceiof ink for a
recording head for discharging daid in@ to a
_récording.@e@igm to-thgrgby;gfiéggﬁrecé;ding,. 1.
characterized by the provision qf: ;
communication means for éffectihg the

20
communication between said ink tank an% the supplied

ink;

reading means for readin&'the iﬁfé?ﬁézzon

regarding said ink tank cartrxdqe 1tse§f from an

25 lnformatxon presenting member p ovidedlon said ink
tank cartridge to present said jnformaﬂion; and

holding means for holdmn& said ink tank

o ke



. discharges = - %50 128 . 50720 - " = TU(tines)_ The app&rat
exanpl e | =Ts "‘an—apparatus using siTTcon sSifgl e cryuatshdet Bes Bednd
of the.recording head and carrying thereonia recor k| ng a
characteristic capable of withstanding 25 ghort pu$ on and hi gh
vol tage driving and responding to a high frequency. e apparatus exanpl e

Il is an apparatus using -gl ass as the ane

1 cartridge;
a position in which-said)ink communication is
effected, a position in which said inférmation is

read and a position in which said ink tank cartridge

: is held being disposed in the ndmed order in the -
direction of mounting of said igk tank‘céitridge..
It is a further object ok the p}esent
ved invention to provide an ink tan cartridge forming a
supply source of ink for a reeojding héad for
" discharging said ink to a recording medium to
thereby effect recording, chara4terizeé by the

provision of:

an information ptesentiif membet provided to

present the information regarding the ink tank

15 cartridge itself; !

a communication member ifr effebting the
communication of the supplied:ilk with ‘an apparatus
R IO

ng held by.said

apparatus body; %

bbdy; and ._ ., ~ L dT

Lo

& held member for beid
20 :
said communication membel, said information
presenting member and said held member being
disposed so that the commnhicati n of said supplied
ink, the reading of said infé?marion and said
holding may be effected in the n%med order with the

mounting operation of said ink irnk caritridge.
It is still a further ¢b

. 25

ect of .the present

!
%



+ REPEACENENT "SFEET™ 1 .materid of the recor di ng: head*aﬂéﬂcafryrﬁ*‘tﬁereont
“a Tecordlgg head which is lowin duramllty to‘shorL p ﬂ§g%§&gm@haﬂ L

hlgh ivolfage driving and a high frequency, Put i'svery
For exanpl e, when the apparatus exanple | pr O- gram‘red Mﬂﬂ“ E‘J@Hr‘m t he
ink [err] having the standard characteristic belng t ake

used in a manner in which the frequency of Use IS ;

2 ;
1 invention to provide an ink jet recording apparatus
-~ characterized by the provision of;

an ink tank cartridge which forhs a supply

source of ink for a recording head for discharging

[}

said-ink toward a recording medium to thereby effect
recording and which is provided iwith a  metther for
presenting inherent information jregarding said ink
, tank cartridge itself and second information
differing from said inherent infiormatiqn and is
10 removably mountable in an appardtus body;:
" communication means for effectihg the

communication between said ink tank cartridge and

the supplied ink; ,

teading means for reading said inherent

15 information and-said second infdrmation; and
holding means ‘for holding said ink tank
cartridge; C
| a position in whigh said|ink cofmunication is
-effeeted, 'a position in which said secdnd

o0 "information is read, a position lin whiqh said

inherent information is read aﬁ# a position in which

said ink tank cartridge is held Leing disposed in

H
3

the named order in the direction] of mounting of said

-

ink tank cartridge.

25
* to provide an ink tank cartridge| for an, ink jet

1
It is another object of the pregent invention

recording apparatus which forms Bn ink supply source




-extremely low,-it is-desigabhe:t:oxpsauthesink:E07ulieN does. not "cause PR
* cl oggi ng. . .However, it is nécessary that the-user changeTﬁPSMﬁMﬁs$%m- d i

subst ance~of the dr|V|ng progr aiii of “t'hé redordi ng head i ~r.“ t he

conditions for the best discharge to be acaonpllshed whe ; S
used 15 to the substances matching the charlacteristic of the in or
exanpl e, the conditions such as the nunberlof prelimnary discharges, the
pre-heating state, the driving fré}flency and the pulse wi dth. To increase
the printing speed in the apparatus 20 exanple |, the ink [err] can be
used, but even in that ;

10

for a recording head for discharging ink and which

- is removably mountable in the apparatus bedy,

characterized by the provision of an inherent

information presenting member fdr presdnting .

inherent information regarding the ink tank

cartridge itself, and a second information

presenting member provided forwardly of said

inherent information presenting member with respect

to the direction of mounting for

information differing from said

preseﬂting second

inherent

information,
It is still another objeét of the present
invention to provide an ink cartiridge which is
mountable on a mounting portion along the insertion
path of an ink jet recording apparatus having an

15
openable-closable plate openably and closably held

in the insertion path to said mounting jportion, and
%bcking meqhggg_for*rgsggginéng,Egidqpﬁgnable— 5
closable plate from the opposite| sides of said
2 ingertion path to inhibit the opening movenment
thereof and which contains therelin ink to be

supplied to a recording head anﬂ in which unlocking

membars engageable with said locking members to

thereby release the restraint of said lbcking member

during the mounting of said ink partridge are

25

projectedly provided on opposite sides;

characterized in that said unlocking mehbers are




case,

S

as_ggscrlbed _dreviously, it

™

10

15

20

" direction of insertion into said

25.

23

IS necessary that. t he user change mnthout

s e g@“bﬁﬁlfIOns of* the’ recordlng head i'n acthiiSbetidas BegntReplackd
¢ ‘et SEL e of Zthe i nk [ers]-

““and nistakable for the user to change the griving condit

REPLACEMENT SHEET 10 1 with the characterlct ic of;the in

U

However ,
ance

provided asymmetrically with regpect tg the

It is yet still another

invention to provide an ink jet

insertion path.

bbject bf the present

recordﬂng apparatus

l

vhich is provided with an openaBle—cloéable plate

provided in an insertion path er diredting to a

mounting portion an ink cartridée contdining therein

ink to be supplied to a recording head and openably
i

and closably held, and locking sembers ifor

restraining said openable-closalile plate from the

opposite sides of said insertion

opening movement thereof and in

path to inhibit the
which qhe restraint

of said locking members can be released by unlocking

members projectedly provided on

ithe opgosite sides
i d

of said ink cartridge during the inserdion of said

ink cartridge into said insertidn pathy

characterized in that said unlodking mémbers and

said locking members are disposed.asymiétrically-

with respect to the direction of insertion of said
{ . .

ink ecartridge. i

It ie another object of the present invention

to provide an ink jet recording

apparaéus in which

is removably mounted an ink cartiridge dontaining

therein ink to be supplied to a

recording head for

discharging the ink to thereby éffect ﬁecording, _

characterized by the provision df:

a flag member provided on said ink cartridge




.-liabl.e to occur..to the recording apparatus due to the nalfuncﬁ ﬁé of the
- recordi.ng . head’ ‘For exanple wher.e use is nade -of a risg f the

t ype- of 5*?ﬁé"aﬁparatus.exanple I'l, when tWe condi tion of the
ink [err] are to be changed to the drivingi{conditions t he
ink [err] , the head driving voltage is chdnged from2lV to 28V and the
pul se wdth is changed from7 [err]sec to 3 [err]sec, whereby there is 10
provi ded good discharge of the ink24err]. " However, as previously -
descri bed, such driving conditions are not :suitable because they give high

stress to the recording head used in the aﬁparatus exanple I and may
therefore

i and adapted to be protruded tow%rd a pdth along
.y whicq a carriage is moved only Qhen said ink
cartridge is mounted on a mountﬂng poréion; and

a photosensor provided o% said ¢arriage and

capable of being shielded from 4ight by said flag.

on

member ., i .

It is still anotherﬁobje&t of the present
invention to provide an ink car%ridge @hich is
removably mounted on the fixed 4ounting portion of

1 an ink jet recording apparatus ﬂoz supﬁlying ’
discharged ink to a recording h ad carried on a

movable carriage, characterized by the5provision of

a flag member capable of being rotrudéd and

contained, and means for protru 1ng said flag member

toward a path along which said riagd is moved

only when said ink cartridge is mounted on said

mounting portion, the light int rcepticn of a

photosenSOr provxded on saxd caﬂrlage being possible

by said flag member.

s e e m e

2 By providing on an 1nk cértrxdgé a medium
including information for driving an ink jet head,
the driving conditions of the i k jet head matching
the composition of ink can be aukomaticélly set by
an ink jet recording apparatus- itself, and this

”s leads to the possibility of proviiding ah ink jet

. recording head which is simple tb operate.and higﬁ

in reliability.




“ng"hﬁaﬁ“rs"raken into conS|derat|on f q&gaﬁhe *thé .o
dr|V|ng voltage nmust be changed to 21V and Lhe pUFHESIEE e e changed
to the order of 7 [err]sec and noreover, the set fri¢aaigtiags MMFG changed
from6 KHz to 3 KHz. 20 As- descrlbed above, | e to use
i nk which takes into account the used, %%ate’and t he purpose of use of the
ink jet recording apparatus, but it g ifficult for an ordinary user to
m nutely change the programin the |nk j et recording apparatus 25 body such
as the driving conditions and the prelimnary -

1 Also, there can be provilded an ink cartridge

-~. which can be prevented from beihg erroheously
ingerted by the user and which Las information for

properly controlling the driving of a recording -
head.

11

Further} in a position wherein an_ink.
cartridge is held in an apparatus body} the
communication between an ink supply syétem and ink
is effected prior thereto and tierefore, the ink

10 communication state can be seculed near the held
position of the ink cartridge. !In addition, prior
to the holding, the informationiregarding the ink
cartridge is readable and there%ore, the

* impossibility of reading or misjudgment does not

5 occur near the held position. urther@ore,.the ink

communication is effected prior?to reading and
therefore, even if the reco:dhné operation is

l

1mmed1ately started in resPonse to reaéing. ‘there

| .
will oceur no znconvenlence sucﬁ as the introduction

s  OF alr into the ink supply system, and even if
conversely, the inkacartridge ig pulled out during
the recording operation, this cdn be détected before
the ink communication is cut off and tﬂerefore,
there will occur no similar inconvenience if the

o5 operation is discontinued. i

Also, according to the ptesent in&ention,:in

the position wherein the ink cadtridge is held in




~C aracterrstic.df the recordlng head ACENENT

account so that a change of the ink used caph be cgped
change 1s possible at all, wong setting may be ef f ect _
printing or excessive stress may be given tp the - 5 recording head, and
it will be difficult to ensure !
26 i
y the apparatus body, the communipation between the

.., Aink supply system and ink is effected prior thereto
and therefore, the ink communicﬁtion state can be
secured near the held position bf the ink cartridge.

5 Further, the inherent information regarding the ink

" cartridge becomes readable near=the held position,
and information differing from &axd information is

read in a predetermined range fkom the ink

communication position to the vgcinity of the held
19 position and therefore, if aeslgn is made such that
a warning is given in regponse ko the reading of
this information, the unsatisfa@tory holding of the
ink cartridge can be detected to obviate the falling
off thereof. _ % | :
% Furthermore, the horizo:tal poéiti;ﬁa of the
unlocking members provided on the ink cartridge side
and the horizontal positions of:the locking members
provided correspondzngly to theh are made
"asymmetrlcal with respec; to thé direcgioﬂhof )
20 insertion, i.e., different from!each ogher with .
respect to the vertical directign or the direction

of insertion, and therefore, evén if the ink

cartridge is inserted into the qounting portion with

the vertical direction or the.léngitudinal direction
- thereof being mistaken, the loc%ing members and the
unlocking members will not come into ergagement w:th

each other and the locked state will not be released

- G i ——



8 _ﬁpng ,appag;&t.us» NQW .whem an ink cartri dge
< P eEehd $% Sk Seter 0k ' Ihe anﬂﬂmaﬁﬂm lagd | s
popular tﬁ&t t he |nk cartrldge is held by aISU|tabIe 1 ans.

Al so, in the nmounted state of the ink cartridge, t'he | I nk
tank and the ink supply systemon the apparptus bddy si re connunlcated
with each other by ink. However, if the relmtion between the holding 15
position of the fastening-nmeans and2ithe position i:n which the comunication
is effected by ink is not appropriate or especiaIHy there is a play in the

l
;  and thus, the ink cartridge wili be prévented from
-~ being mounted by mistake and acéordingiy, any damage
attributable to wrong mounting ¢an be Qrevented.
Also, according to the pLesent fnvention, *the

flag .member capahle of being prltruded'and contained

[}

which is provided on the ink cattridge is- protruded
from the cartridge toward the plth along which the
carriage is moved when the ink jartrdee is mounted
on the mounting portion and thelefore, the mounting

g ©Of the ink cartridge can be detdcted by the
photosensor carried on the carriage, a&d by
variously changing the form of éhe Elaé member and
charécterizing each ink cartridge, theiinformation
for a plurality of ink cartrzdgis can Be

3 indjividually judged by a combinjtion thereof with

the moved position ofi.the carridge.

BRIEF DESCRIPTION OF THE.DRAWING

——‘———-—-—_—-’-—-.——.—___’_______.w_ §-, L— ;; -

Figure 1 is a charaocteri

the relation between an applied

stic graph showing
pulse dd& the growth’

20
of a bubble,

Pigure 2 is a perspective view éhow@ng the
construction of an ink cartridgé mounting mechanism
accoxding to the prior art.

25

Figure 3 shows the ccnsijuction-of an ink

cartridge detecting device acco:

art.

ding ta the prior

.
!



«;gﬂjﬁjﬁ#i&#@@HWQFl -‘not{ be-secured in spltenef -t he

Ag-FBaRs L-and-fhe |nk su

ano the |ﬁk tank mnll becone spaced apart fjrom each ot
for exanpl e,

the recovery operation is perforned, air

into the supply system If air is thus intrioduced |nto t

system not only ink discharge will fail toj be properly effected but al so
the recording head will be danaged. 28

10

20

25

Figure 4 illustrates a photosensor for the

detecting device of Figqure 3.

Pigure 5 is a schematic ferspe&tive view

showing an embodiment of the inl cartridge according

to the p:eseqt invention. i

Figure 6 is a block diadram shdwing a
construction for controlling the drivihg of a
recording head by the information of t?e ink

cartridge,

‘Figure 7 is a flow chart shoving an example
of the sequence until printing Ls accomplished by
the information of the ink carttidge.

' Figure 8 is a schematic perspective view
showing another embodiment of the ink bart;}dge
according to the present invention,

Figures 9 to 15 are schematic perspective
vievs showing further embodiments.

Figure 16 ig a schematxé perspeqtlve view

showzng the installed position ¢f a medium carried

on an ink cartridge.
Figure 17 is a schematic| view showing an
example of the ink jet recording apparé;tus.
Pigure 18 is a perépective viewéshowing an
ink jet recording apparatus accerding to an

embodiment of the present invention with the top

cover thereof removed.

FPigures 19A and 19B are h perspbetive view




_.:-."1. D 5 ::.-‘.— _: 2 "":"_ A .."_. 5 S ERRE R "~:'__ +TT ":_-..’~- S5es. e o T"ﬂl r_t r_r_dge
IS 1o be kgterchanged the user may |nadver ently—TﬂseTr_ﬁls "hand into the
cartridge insertion port and have the fingertip injfficlecPRasBeaiReplabedii t h
ink. Imorder 5 to prevent this, there has, been pro ive
devi ce as shown, for exanple, in Figure 2 df the acc mmg‘lﬁ I ngs. In
Figure 2, the reference nuneral 130 |gnates an |n ed to a
hol | ow needl e 120 and supplying ink to the Wecordlng
l
l
i and a fragmentary cross-section+1 view;

regpectively, showing an examplé of the construction

of the ink cartridge mounting pértion of the .

apparatus according to the presént invéntion.

5 Figure 20 is a cross~sec#ional view showing
an example of the conastruction ?f an ink gargridéé
according to an embodiment of tée'ptesent invention.

Figure 21 is a perspectiyve view for
iliustrating each portion for effecting the mutual

10 coupling between the ink cartriége and the body
side. _ '

Pigure 22 illustrates the relation in the
coupiing position of each portidn concérned in
coupling in the present embodiment reljtive to- the

ingertion of the ink cartridge. '

Figures 23A - 23E illustrate intonveniences

which occur when the coupling.pnsition relation as

in the present embodiment is nod adcpted.
- Pigurés’ 24A and 218 are é fragmentary

enlarged view and a coupling po%ztzon relation

20
illustration, respectively, shq%ing an improved
embodiment of the ink cartridgegof Figures 21 and
22. : %
Figures 25A and 25B are klock diagrams
- showing a control system for th% construction shown

in Figure 24 and a flow chart sh%wing an example of

the operation thereof, respectivkly.

1

|
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10 head; -t-he:petenensenmam SR ; % e

._suppgrt'ngrthe—nu.luw needte =170, and t eference nUﬁEﬂﬁ&ﬂﬁégmﬁmﬁM@ﬂhtes
an insertton path for directly the ink carfrldge 104 to

position. 15 The reference nuneral {133 denot es iﬂm %Eﬂl ate

pi votabl e about a support shaft 134, the rqfer- ence nu ghat es

a torsion coil spring nounted around_the s ypport shaft 134 and bi asing the

protective plate 133 in the dlrectloa f ahrow C, iand 20 the reference

nuneral s 136 and 137 denote | ocking menberd for hol ding the protective
plate 133 in an ; :

\ Figure 26 is a perapect%ve view showing an
]

example of the construction of an ink cartridge

mounting mechanism according tolthe present

invention, g -

Figures 27A and 27B 1lletrate the normal

P

cartridge mounting operation by'the embodiment of '
Figure 26.

Figures 27C and 27D illustrate a wrong

mounting operation. :

10 Figure 28 is a perspectilve viev¥ showing the’

construction according to anothér embodiment of the

present invention.
. Pigures 29A and 298 111ukttate still another
embodiment of the preeent_znvent1on.

Pigures 30A and 30B illustrate khe'.
construction of the ink cartridge according to the
pregent invention before and after the cartridge is
mounted. _

Pigurel 31a - 316 ‘aFe peFipective views
90 showing the three kinds of formﬁ of the flag member .
in the ink cartridge according do the present

invention.

Pigures 32A and 32B illustrate Ehe operation

of another embodiment of the inﬂ cartrxdge according
05 to the pregsent invention in a sﬁate in 'which ink is
present and a state in which inﬂ is abdent,

respectively.

s et 48 it i oS40 R0
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synnetrlcéTIy 25 with respect to each other}, and hav
and 137A and | ocki ng grooves 136B and 137B jat opp@sed

bot h endowed with

O N R e T S oW, ey, st
gf,.f & Lothed

13 1 resiliency,

pers 136

wher eby t hey ca

and-137 r. &

direction of arrow D. The.referengg nuner al: 140 deS|gnates

10

20

25
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DESCRIPTION OF THE PREFERRED EMBODIMEEgg

Some embodiments of the present invention

will hereinafter be described in detail with

reference to the drawings.

[Embodiment 1]

Figure 5 is a partly br

en-avaly ggrspectiée

view showing an ink cartridge S removébly mountable

with respect to an ink jet recording apparatus

according to the present invention, and a portion of

a connecting device 52 connecteé to the ink

cartridge 51 and provided with & supply portion for

supplying ink to the ink jet redording apparatus and

a supply receiving portion for i
from the ink jet recording appas
device 52 being provided oun the
apparatus side, .

In Figure 5, the referen

designates the housing of the i

I

eceivijg waste ink
atus} ghe connecting

ink jet recording

be numebal 12

k cartnldge 51 which

I

is usually made by plastlc moldJng in accordance

with the shape or comstruction g

£ the gartridge

containing portion of the ink jet recording

apparatus body.

The reference numeral 13

denote$ a

hermetically sealed type ink container ifor

containing ink therein. In the

resent: embodiment,

the ink container 13 uses a flexible ink bag in

which ink is enclosed.

The reference numeral 15

s Siren.

hwd

R

136A
are
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~a rubber “plLug=orovi ded T BBt el Reh A e i SRR e 01, TﬁriTT‘”"
‘reference nunmeral s 141 and 142 5 denote unlocklng’”'OJectlo
(hereinafter referred to as the unl ocking nanbers)'pké S|des of
the ink cartridge 104. In the protective device for “%a“
nmounting portion which is so constructed, a§ | ong as trldge
104 is not nounted, the pr-otective plate 133 is held |n its shown position
by the | ocking menbers 136 and 137, 3} even if a finger tip or the like is

inserted into a cartridge guide or the like,} it will strike against the
protective plate 133 and :

1 designates an ink supply portiocn formeq of an.

... elastic material such as silicone rubbér. This ink
supply portion is connected to the ink 'bag through
an ink conducting tube 15a, and lwhen tHe ink

cartzidge 51 and the ink jet recording apparatus are

[ &1

connected together, the ink supgly poréiqn provides
a portion into which a hollow ink needle 16 |
installed in the comnecting devilce 52 df the ink jet
recording apparatus is inserted 'to thegeby supply
the ink in the ink bag into thegink jet recording

10
apparatus.

Any ink forcibly d1scharged frolt an ink jet
recordzng head by the f£illing oé the récording head
with ink or by the recovery opetation or the like of

. the recording head passes through wasté 1nk
collecting tubes 16a and 16b sztalled in the ink

jet recording apparatus body and is fed into a waste

ink reservazr 18 through a pcle!17 formed in the

“housing of the ink cartridge. dhe. refé;eQEe numeral

20 19 designates a medium having information indicative:
of the kind of the ink in the ink cartiidge. The
medium used in the present embodiment fs a resistor
(having a predetermined resistance valde selected

from among 0 to ©N1). The refetence characters 19a

vy and 19b denote terminals providéd on tHe ink

cartridge side to electrically donnect the medzum to

the ink jet recording apparatus ibody, .When the ink




i Figure2,

as_shown

slidably contact with the medge portions 20; 136A and 137

AR 5 Kb < 6 st S1=10 1A T I+
t he ink cartrldge 104 is |nser ed fron1th f arrow
A along the insertion path 132, the unl OCkI ing nmenbers 1 ﬂm
the

menbers 136 and 137, respectively, and wll: push open th
direction of arrow D. COnsequentIy,gége opposite end portions of the

protective plate 133 are |i berated

m t hej | ocki ig 25 grooves 136B and

137B of these nenbers and al so, the front face of the ink cartridge 104
bears agai nst the i

1

10

20

25

-

“'h

cartridge is completely connectéd to the ink djet
recording apparatus body, thesegtermlnéls 19a and
19b are electrically connected éo pin terminals 20a
and 20b prepared in the ink jet :ecording apparatus
body. These pin terminals are ¢lectritally

connected to a control circuit in the ink jet

recording apparatus body, whichlcontrol circuit can
electrically freely read the in%o:matibn of these
elements., !

Figure 6 is a block dia &am sh%wing the
manner in which the ink cartri;le 51 sﬁown in Figure
5 is connected to the ink jet r%cording apparatus
53. _ By the ink cartridge 51 be%ng mouhted in the
ink jet recording apparatus 53..the me&zum 19
carried on the ink cartridge is connected to the
interface 54 of the gppa;atus 5% side, whereby the
information of the medium 19 ;a%transmitted. On the

|
basis of this information, conttol as will be

-described latei, for exampls; E:E“ﬁaBlgwofﬂde 56

including a conversion table, 1§ selected, and on
‘ i

the basig thereof, the driving 4f a refording head

59 is controlled by a head drivfng control device

6l. : !

1

Figure 7 shows a series bf operiation
sequences when the power source‘sthch of the ink
jet recording apparatus body is,closed in a state in

which the ink cartridge 51 is m$untad ¥ith respect



protective plate 133 andipushes:j-tiygsp: o
“Thereafter the hol | ow needl e 120 thrusts i hto t he r ubfg
I nk ca[trldge 104, whereby there can be brought about B ein
which the supply of ink to the recording head is 5 pasti the ink
cartridge 104 is to be renmoved, the ink carfridge 104 is pulle

rearwardly fromits nounted state, meﬁieby ;he hollom/needle 120

emepmd the

e i &

1 to the ink jet recording apparagus 53 shown in
Figures 5 and 6 and the terminais 19a and 19b of the
mediun 19 of the ink cartridge %l are electrically
connected to the pin terminals £0a and 20b of the
5 apparatus side and the ink supply systém is
connected to the apparatus bodyl o
At a step 8101, a power Fource switch is
closed. At a step S102, whethe% the ink caftridge
is mounted with respect to the #pparat@s is judged.
10 If the ink cartridge is not mou%ted, a warning lamp
is turned on at a step 5103. If the ink cartridge
is judged to be mounted, at a s%ep §104, the
resistance value of the medium ¢arried.on the ink
cartridge is read. At a step sios,'iq:conformity
with the read resistance value,%data is réid out
from a data table. §t a stép sios, the data is
judged, and if the data is ahseﬁt, the warning lamp
is turned on at a step §107. If the data is '
"present, at a step 3108, thé data is ttansferred to.
'20 a driving RAM. Thus, at a step|S109, @he recording .
head is driven in accordance wifh a predetermined

table, and at a step S110, whether printing is

possxble or whether a printing qxgnal is present is
judged, and if printing is possﬂble by the printing
signal, printing is effected at 'a step'slil. If
printing is not possible, returt is made to the step

5109, where processing is effected to make the




TS prvotedaln the drlectlon of 10 arrow C b
torsion coil spring 135 and returns to its

sandwi ched between the | ocki ng menbers 136

shown in Figure 2. However, in the conventi
appar atus as descri bed above, the | oc
|l aterally symmetrically and therefore,
cartridge 104 with its vertica

even

{525 dw.ﬂ.p DALl W

directi on ot

e S PONRAN 20 0 8 o 0t P

en t ezprotectlve plate 133
y the spring f angEnefHal B&n Replaced

bertical positi
and 137: and restOBlm Bu}uH"%
pnal ink jet rec

ﬁhg nenbers 136 and 137 are provided

when the user inserts the ink
its longitudinal direction

m st aken, the | ocked state of
1 recording head capable of print?ng. OF course, the
.., Getection of the presence or ab%ence of the ink
cartridge may be effected by dekecting the medium
carried on the ink cartridge. 3 v
5 Table 3 below shows an %xample of the
conversion table of the resista%ce values of the
resistor on the ink cartridge ahd the ink jet
driving conditions, etc. for those resistance
i
values, g
Table 3 i
10 | _ .
. " Number of
Reésistance Pulse i : vt
value |VOLtagel ..o Ere?uency preliminary
: ‘diacharges
| i
(k] | (V] |{gs)| (kma) | [times]
0 0 0 o f .0
15 0.5 21 7 ' 3 128
]
1 21 7 4 128
5 28 3 3 128
10 26 | 3 4 | .80
100 28 3 6 50
20 200. 28 | 2.5 6 50
© 0 Q 0 ¢

Resistance value vs. head dr
conversion table recorded in
recording apparatus body.

o)

25

iving cénditions

the ink jet




.20 'the protective plate 133.wi{}- 6
«unl ocki ng nmenbers 141, 142 and the | ocking
cartridge 104 will

10

15

20

25

Al so,

-be—rel-e

I s damaged and t he

This conversion table is
control ROM in the ink jet recor
After the presence of the ink cJ
confirmed, the information on th
read as the resistance value.

Where for example, the ki

be directed to its nounted position,
t he undesirabl e pOSSIbI|Ity that the 25 hol liow needl e 120
ink cartridge 104 itself

I npossi bl e. an attenpt to provid@§ a speci al

eber s 136' 137

an
tﬁﬁi the
|nk

supply of
. REPLACEMENT SHEET

pre-retorded in the
ding agparatus.
rtridge is

e ink cartridge is

nd of the ink jet

recording apparatus 53 is the apparatus example I in

Table 2 and the kind of the ink

Table 1, if the resistance value

is the ink @ in

of the resistor on

the cartridge corresponding thereto is 1 k), the

information that the driving volitage is 21 V, that

the pulse width is 7 usec, that

the driving

frequency is 4 KHz and that the

umber ©of

preliminary discharges is 128 tihmes is read from the

conversion table recorded in the
shown in Table 3, by Fhe CPU 55,
transferred as the data during t
ink jet recording head to a part
RAM 56. Likékise, if thé resisth

corresponding to the ink @ is 1(

ROM 56 which is
and then is

he driving of the
icular area of the
Unce vaiue

0 kQ, the

conditions that the driving voltage is 28 V, the

pulse width is 3 usee, the drivi
KHz and the number of preliminar
times are read from the conversi

When the recording head

ng freguency is 6
y dischiarges is 50
on tabl,E »

9 is actually driven

to effect printing, the CPU 55 apain inflicates the

aforementioned data from said de

Lerminefl area of the




1 - device discretely to prevent . sugh ansappitER HuEeHERSH

St e

« devi ce” i'tEEPf ‘conpt i cat'ed i n-structure—and result
Now, sone of ink cartrldges are in a forn1mh
contdining portion and in addition,
cont ai ni ng di scharged ink, i.e.
performed to prevent the clogglng of the in
recording head (hereinafter 10 refedwed to
ink cartridges, it
wast e i nk containing portion,

)4

.., ‘table differs from apparatus to

10

15

20

25

, ink sucked

IS possible to scrap the
by and

RAM to a reading head controller

a wast €l ink contalnlng
during the reco

ncreased cost

Reeplaced
k di scharge ports o mukmm

as theamaste ink), and with such
waste ink contained in the

in an
5is

58. Of course, the

apparatus, and for

the ink @, in the apparatus example II, the driving

voléage is 21 Vv, the pulse width
driving frequency is 3 KHz and &
preliminary discharges is 50 tim

is 7 pusec, the -
he number of

es, and further, if

the clog preventing mechanism %

a very simple

device and the ink @ is unsuita?le, if the data on

]
the conversion table in that apparatus is made to

have a particular value (in thig example, 0) for

identification,'the ink jet recarding apparatus will

judge that setting is impossible, and can produce an

alarm. Thus, any ink which is §ifficullt to

discharge when used in a recording héa& having a

predetermined characteristic can

discriminated.

1Y

Further, by sufficiently

be automatically

securing the

capacity of the converszon table, many expected

~ e .
*

kinds of drzvzng cond;tzons are

conversion table, whereby there

znput to the

can be realized an

ink jet recording apparatus which can cope with

excellent ink in the future. In

embodinent, description has been

to an example in which reading i

conversion table and the driving

the aforedescribed
made with respect

L effected from the - -

voltagk, the pulse

width, the driving frequency and| the number of

preliminary discharges are all made varfable, but it

o e ——— —



si mul't aneously w-th the interchange of the cartrld'e 11 in an 1.nk Jet e
“'fécor di ng appar at'us of such 15 |nTe*“hangeabIe ink cartr “ﬂf
recordi ng operation is performed with no ink cartridge nD
apparatus, recording will not be obtained because jnk sup ake
pl ace. Also, if the recovery operation is perforned wast e |nk dlscharge
20 fromthe waste ink syst.em side wgh not e contained in the ink
cartridge but nay be rel eased into e apparatus to thereby contam nate the

surroundi ngs, or the rel eased waste ink may! contanlnate electric circuits
to thereby cause an accident such as fire. }| '

1 is apparent that it is also poséible to form in the

... apparatus a circuit in which mo%e simply, for
example, only the driving voltaée, only the pulse
width, or only the driving frequency, dr a possible

;  combination thereof is set by tHe resistance value

of the resistor. Also, the infdrmation designated
by the medium can include, in a%dition to these, tﬁe
conditiona of the pre-heating 14 which the recording
head is pre-heated to improve tde characteristic of
10 the ink or the preliminary discHarge in which
discharge not concerned in recording is effected to
improve the recording characterfistic, such ink
discharge conditions that optimum discharge can be
obtained during recording, the ink discharge

15 conditions when recording is eféected by thé use of

inks of plural colors, or the dﬁscharge recovery
conditions of the recording heaé which correspond to
the ink used. _ ) . ; ;
The d;scharge rea;very céndit;ons are
- performed when the dzscharge sta&e is deteriorated
before predetermined recording.i; terminated, and

include, for example, a series of operations of
moving the recording head to a position opposed to a
cap member, thereafter causing the cap to bear
os against the discharge port surfape, driving a pump
_ for recovery to thereby forciblyﬁdischaxge the iak

from the discharge port, openinq'the cap, thereafter




. 25 Accordingly, it

the shaft,

10

20

As shown in Figure 3

i
H
i

is desirable to prOVJde det-ecti ngsne
" t-he -user—of--t he- nount.i-ng -of:- anu+ﬁk—e&PPthqe~rn“rh€*apparatus
exanpl e of such detecting neans is shown |q Figures 3 an@s
acconpanyi ng draw ngs.
I's conprised of a rotatable flag shaft 1318 supported on
portion of an insertion port 121, a f

plate 131C nount ed on one
and a b%? :

ARg i

a carltridge

Nl

m; 1:31

end of

-

effecting idle suction for discHarging the ink in

the cap, and cleaning the discha
the recording head by & blade, d

operations or a combination of ¢

rge port surface of

r one of these

wo Or more of these

operations. That is, the disch%rge redovery

conditions show the selection'oﬁ
and a condition for which thesej

performed under what degree of

these operations

operations are

oad, and optimum

conditionsg are set in conformitﬂewith the

characteristic of the ink. For

H

ilexample, for ink :

which is low in viscosity and e%sy te dry, it is

necessary to set the discharge

viscosity and difficult to dry,

discharge recovery operation cau be set low.

j:coverj operation at
high frequency, and for ink whid

is high in

i
the frequency of the

Here,

the frequency 1nc1udes not only the frequency of the

recording oPeratxon, but also the operation load or

the like of the recovery pump i

operatzon.

| the recovery

X

Also, the pre—heating condthOns are

necessary for bringing about sucb ink conditions

that optimum recording can be ac¢

complished during

recording in conformity with the,

characteristic of

the ink used, For example, as rggards ink of high

viscosity, it is preferable to—hkat such ink at a

somewhat high temperature to red
ink discharge conditions during

recording head, and adjust the v

lice the load of the

‘the recording by éhe

iscosity of the ink.




-z&am.partjon--131A for -rotating the flag shaft 131B, and on ”%@ﬁ?

~-gver—-refber--+32 pivotal |y noved -by—-t-he—ounti fig  of & ¢Cart

provided inside 10 the insertion port 121. iThus, when the i mmmﬁlﬂ
is inserted into the insertion port 121 and-ls surely nDunt
needl e 120 being inserted into a tank, not shown, ‘in the cartridge 104, the
proj ected portion 132A of the |ever nenber 132 is 15 pressed by the fore
end of the cartridge 104, “whereby thedt} p end portion 132B of the |ever
pivotally noves the flag plate 131C t hr ough: t he can1port|on 131A and keeps
it inalight intercepting position for a :

{ By these various conditi#ns being also

. included in the conversion tabl% of the body side,
more excellent recording can be:accomplished more
easily as compared with a case éhere discﬁarge

conforming to the characteristic of ink is effected

h

under only the discharge conditzons. o
As regards the form in wyich th? resistor as
the medium is carried on the in% cartridge, such
resistor may be provided at a péedetermined location
10 on the front face of the ink caétrxdge in which a
collecting portion is provxded,'but alternatively,
may be provided on the upper suéface of the ink

cartridge as shown in Figure 8.§

15

20

25




detecting sensor 124 as shown. 20 Figure 4 shqwsmhﬁﬁ«dﬁ@éhﬁd“ﬂﬁwéhe
tdetee%fﬂg~sensor-124 for detectlng bo%h*of IHEHONE posi t

cartridge. “The detecting sensor 124 is of the transn155|o&

provided with an optical path 135 between allight emttin nt

a light 25 receiving elenent 134, and is designed .such that the optical

path 135 is shiel ded fron1I|ght byqﬁlhone ppsition detecting flag 130, the
flag plate 131C of ; -

and

1 In this case, as regards] the resistance value

St & e e e o ot 88 4000

-~ of the resistor, a resistor of deferent resistance
value may be carried between the texmlnals of the
cartridge side which are connecthd to the contact$ of

S  the apparatus side, oxr the expan?e of the resistor can
be changed, whereby the resistorimay aasﬁme one of

various resistance values. As aimethod of changinq the

H
resistance value of the resiStor:at this time, it is
possible to utilize a logo type or the Jike of a
10 predetermined shape. Also, the Eet resistance value

may be-such a value that the conversion table set on the

body side as previously describef can be properly read
out, | '
As a2 method of carxying Lhis resistor on the
15  ink cartridge, mention may be malle of a meth;d of forming
the resistor by printing so thatiit may directly assume
- a predetermined resistance valuefrelatiﬁe to the upper
surfaCe of the cartrldge,,or a méthod of; sticking a
1abel printed with a resistor so‘that it may assume a
20 predetermined resistance Value. %
Por the mounting with re%pect to the apparatus
of a cartridge provided with such a resistor having a
Predetermined resistance value, éesign is made such
that the terminal of the resié%o% and the terminal of
25 the body side scratch each other; This is because in
some ééses, stable reading of th% resistance valu;
cannot be accomplished even if tﬁe terminals are



2171 the ink.gartridge detectlng flag 131, etc. Accordingl i nk
cartrldge 104 i s mount €d, thHE detecting sepsor 124 de ate
131C when™a carriage 102 has been directed to a detect H “' mhereby

5 the,nounting of the cartridge is confirmned. However ntiona
I nk jet recording apparatus as descri bed above, the hone position sensor is
used al so as the cartridge detecting sensor and the nunmber of detecting
nmeans is correspondingly 10 decrea d but: the informati on the user wants
to recogni ze about the ink cartridge~104 is not only the
1  connected together with their su@faces oxidized and a
-« film remaining formed thereon, a@d such instability can
be eliminated by mouﬂéing the ca?tridge in such a
manner that the oxidized film ié scraped off. -
5 - In the foregeing, a resi;tor has been desc;ibed
as én example of the xesistor cérried on the cartridge,
but it is also possible to use é capacitor, a diode} a
coil, a battery or the like forfthe same purpose.
Figure 9 shows aﬁ embodﬁment of the afore-
10 described ink cartridge in whicé the irformation medium .
is made removabiy mountable. Iﬁ Figure 9, the reference
numeral 28 designates a chip prévided with a resistor
whicﬁ is an information medium.i By the chip 28 being
combined with the mating portion of the ink cartridge,
15 this ink cartridge becomes entiﬁely identical in
appearances and function to the%ink cartridge shown in
Figure S. Accoréingly, in the, manufacture of the ink
cartridge o£ the present znvgntﬁon, it is unnecessary
to pre*assemble and prepa;é the hous;ﬂg iﬁ of the ink
90 cartridge corresponding to the @ind of the ink and the
element 19, and it will become éasy to prevent the
mixing of products if the chip éa is mounted when the
ink cartridge is filled with th; ink, and efficient

production be comes possible with a result that an

95 inexpensive and highly reliable ink cartridge is realized,

o



o -

-Aounting thereof, but also the information-.regarding the col or and

~character|st|c of” tHe i'nk contained intheTHK cartrldgeT?E**? i
previously and 15 the remai ni ng amount of ijnk, and-to enab|{#¥ i‘l
information to be obtained, the nunber of filags nust be i nBiBE

nunber of detecting neans thenselves must ke increased, and this will
result in conplicated structure, which 48§ turn w | | result In an 20

i ncreased cost. 25

i

1  [Embodiment 2] ‘

- In Embodiment 1, a simpée element such as a
resistér has been shown as the information medium, but
in the present invention, a semiconductof can be .

5 employed as another example of éhe information medium.
Figure 10 shows an embodiment oé the present invention
which is provided with an electéically erasable reéé~on1y
semiconductor memoxy array as tﬁe information medium
in the ink cartridge. The refe%ence numeral 21 denotes

10 the ink cartridge body. The reﬁerence numeral 22
designates a semiconductor memoéy array. Here, the
semiconductor memory array is a& ROM (read-only menory).
an EﬁPROM (electrically erasabl% rewritable read-only
memory}, a battery back-up RAM gr the like. The

reference numeral 23 denotes a substrate attached

&

accurately to the housing portidn of the ink cartridge.

This substrate has a terminal pdrtion 26 for fixing

the memory array thereto and eléctrlcally connecting

P

,,‘ !\

the memory array to a connector prepared in an ink jet

g9  recording apparatus 24. As shown in Figure 10, when .

the ink cartridge body is inserted into the ink

cartridge receiving portion 27 of the ink jet recording

apparatus 24, the connector 25 %nd the terminal portion

26 are electrically connectedfx%gether. At this time, .

25 an ink reservoir and a waste in% reservolr are likewise
{

. comnected to the connecting device of the ink jet

xecording apparatus.

[ -
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oA Bl s 2 SN S THEEVEMNTEON:SE T 1 S an obj ect mgm@qmmced

|nvent|0n to eI|n1nate such problens pecullar to the pr

provide afi ink cartridge to which is inparted 5 i nf mmmﬂmﬂ!\f
contraglling the driving conditions of a recording head I nk
used. It is also an object of the present invention to provide an ink jet

recordi ng apparatus of hi-gh perfornanceand high reliability in which an
ink jet 10 recordi ng head used changes its driving conditions

The series of operationisequences when in this
state, the power source switch %f the ink jet recording
apparatus body is .closed are si@ilar ;q those shown in
Figure 7. 1In the present embodﬂment, the memory “array
5 provided on the ink cartridge p%rmits fore informgtion'

tO'bé recorded thereon than the%informatién medium
shown in Embodiment 1 (memory a%rays of 1 or more (K
byte) as the lowest capacity ar% now cammercially
available) and therefore, the i&k jet driving conditions,
10 the discharge recovery conditio%s, the pre-heating
conditions, etc. are directly wéitten therein as in
the conversion table carried on %he apparatus body in
Emboéiment 1. Accordingly, the %?U gquickly transfers
the information such as the ink %et driying conditions
15 as the data during the driving c& the ink jet recording

head from the memory array to a bartxcular area of the

RAM aftex the closxng of the powkr source switch. When

oma

the recording head is to be drlvpn, the drxvxng may be

- ~-“' i

effected in’a'ménner similar to that descrlbed with
20  respect to Embodiment 1. @

A feature of the present%embodiment is that as
previously described, the-inform;tion such as the
driving conditions, etc. matchin% the ink in the ink
cartridge is.recorded in the mem;ry of the ink cartridge

25 for each kind of the ink jet recbrding head and therefore
a conversion table need not be p%epared on the inﬁ'jet

recording apparatus body. Accoréiany, it is unnecessary



so as to fit thereto. It is a further object of the present |nvent|on to ?

Sprovi-des g const:ructi on of such correl’ation that the nmoufibi

cartrldge 4nto an apparatus can be "’ rellably acconpl i shed,
information reading, etc. to be rellably ef f-ect ed

suppl vy,

obj ect-of the present

cartridge,

can be

10

15

20

to prepare a number of conversich tables in advance.

_ That is, in the present embodimebt. even if new ink

is prepared in the future, only ithe ROM data of the
ink cartridge can be changed and therefore, the present

embodiment is high in expansibility.

Figure 11 shows an examplle of the.ink cartridge

in which the removably mountable’ information medium
adopts the memory arxray as descx?bed in connection
with Figure 10. In Figure 11, t%e reference numeral
30 designates a semiconductor me%ory array such as
ROM, EEPROM or a battery back~upiRAM. The semiconductor
memory array 30 has on the hous;hg 11 thereof a terminal
33 for electrically connecting the memory array to the
connector 32 of the ink cartr;dg%. “he.refgrence
numeral 34 denotes a terminal fo? electrically connecting
the ink jet recogding apparatus éody to the memory
array. Accordingly, again in thé present embodiment,
it is apparent that an effect 51&113r to that of the

embodiment shOWn in Figure "9 is bbtalnea.

é
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[Embodiment 3] :

Figure 12 shows anothex %mbodiment of the
present invention in which the iéformation such as the
ink jet recording head driving*cénditions are recorded
in a memory on the ink cartridgefin paréllelism to
the direction of insertion of tﬁé ink carﬁridqe iﬁto

the ink jet recording'apparatus.: The reference numeral
i

I nvention to provide -an ink cartridge which is S|np e
in structure and can prevent nmal functioning during the nounting of the
and an ink jet:recording agpgraﬂus into which such ink cartridge



enabl es the user to recognize various Kindd of informati
regarding an ink cartridge, and to prOV|delsuch I nk cart

-~

mounted. It is still another object of the present i nvention to rOV|de an
1.0k q et recordingsappakatios 2BV Eh - Mo ni oum. nunbemsﬁhedm \‘iﬁirg

46§
%
1 35 designates a maghetic tape oﬁ which the information
... Such as the ink jet driving conditions is recorded at
35a in parallelism to the directiion of insertion of
the ink cartridge by variationsgin magnetization polarity,
5 density, etc. Also, in order to prevent unsatisfactory

reading of the information causdd by a change in the

insertion speed, exclusive tracﬁs in which timing

information is written at predeéermined intervals are

set at 35b in parallelism to th% track in which the
10  aforementioned information is wﬂitten.

As shown in Figure 12, éhe information such as
the ink jet head driving conditi?ns recorded on the
magnétic tape 1s successively re?d by a reading head
36 when the ink cartridge is ins%rted into Fhe ink jet

15 recording head body. After thiséinformation is
transferred to t@e RAM area in t@e ink jet recording
apparatus body, éhe ink jet rego&ding head can be
driven on the basis of th1 }nfo matlonlzn phe sane

Manner as in the embodlment showh in Figure 10.

S
20 :
[Embodiment 4] %
Figure 13 shows another Fmbodiment in which
the method of recording informat?on on the ink cartridge
in the embodiment shown in Figuré 12 is changed. 1In the
25 present emboéiment, the informat§0n such as the ink jet
driving conditions uses a bar co%e 37 sticked to éhe
housing portion of the ink cartridge, in place of the

.
1
3



It "is yet still another object of the present invention LQ_pLQyidB an_ink _

cartrldge mhlch |s 5 |nterchangeably prOV|ded for an |nk recordlng
= prdiEa SRR e Y ecerdi-ng..head f-er—gausing-th

to thereby ‘el:f ect the recording of inages andumhlch conta|

therein and supplies said ink in response to the dlscharge

i nk, characterized by the provision of a medi um provided MAt n ormation
for controlling the driving condltlonslfi sald recording head. It is also
an object of the present invention to ptévide‘an ink jet recording

appar atus which

1., magnetic tape shown in the previpus embodiment. Again
in this case, as in the previoué embodiment, the
information such as the recordin% head driving conditions
is successively read by a readin% head 38 when thé ink

S cartridge is inserted into the i@k cartridge receiving

portion 27 of £he ink jet record&ng apparatus. In the
present embodiment, a bar code nged only be printed as
the recording medium and therefo?e, the medium can be
nanufactured relatively easily a%d an inexpensive ink

10 cartridge can be provided.

[ P R

[meodlment 51
Fiqure 14 shows another pmbodimant in which the
method of recording information pn the ink cartridge in
15 the embodiment shown in Figure 1? is changed. 1In
Figure 14, the reference numeral§39 designates an ink
cartridge, and the reference nqm%ral 40 denotes a
thiee;éiméﬁéionél-inf&kmationhpagte;n dispoged on the
housing of the ink cartridge. Tbe information pattern
20 40 is molded integrally with the:housing of the ink
cartridge. The reference numerag 41 designates a
three-dimensional information pa&tern for timing
information. As shown in Figure;l4, the inforﬁation
such as the ink jet rec;;ding heéd driving conditions -
25 recorded on the three~dimensional 1nformation pattern
is successively read by-a read:x.nty cam swz.tch 42 when

the ink cartridge is inserted into the ink cartridge



B e it i n <5 5. P s s, 2o R A R

R st s o LA A AT bingethereirn of an-inkAiagﬁk
«forming a supply source of ink for a recordi ng head for di
ink to a r%cording mediumto thereby effect! recording, ch
provi si.on of: conmuni cation neans for effecting the 20 co
between said ink tank and the supplied ink; reading neans for reading the
I nformati on regardi ng said ink tank c&tgric{ge itself froman information
presenting nenber provided on said inkK :

receiving portion of the ink jeé recording apparatus.
.., After this information is transéerred t¢ the RAM area
in the ink jet recording apparaéus body, the ink jet
recording head can be driven onithe basis of this
5 information in the same manner %s in the embodiment

k3

shown in Figure 10.

[Embodiment 6]

—t 4 S P ae KSR a s b

Piqure 15 shows another“kmbodiment in which the
10 method of recording information %n the ink cartridge
in the embodiment shown in Figuée 14 is changed. In
Figure 15, the reference numeraﬂ designates an ink
cartfidge, and the reference nu%eral 41 denotes a
three-dimensional information pa&terﬂ Qisposed aon the
1S housing of the ink cartridge 40.? The infoémation pattern
41 is molded in#egra;}y with th% housing of the ink

cartridge. The reference numgrah 42 designates a

three-dimensional information pa&tern for timing
informétio;.ZFfﬁ th; éﬁB&E&ﬁ;ﬁéuggqﬁﬂ i;mFigufe‘iS,‘
20 the information such as the ink Bet head driving
conditions so recorded in the th;ee—dimensional
information pattern is successiv%ly read by the
photoelectric switch 43 of the i%k jet recording head
body when the ink cartridge is i%serted into the ink
25 jet recordihg apparatus. After Ehis information is
transferred to the RAM area in t?e ink jeét recording

apparatus body, the ink jet reco%ding head can be
i



Blaghanborpat-ton:_and. hol di n Jean f . ol di;ng

tank. cord ,' ge. ..o DEosapt. 3

T sail d |nk tank 20 cartrldge a position in which sai . I on
is effect®, a position in which said inforimation:is rej n ikl on in-
whi ch said i nk tank cartridge 5 is held being dispos
order in the direction of nounting of said ink tank cartridge.
' 493

| 1 driven on the basis of this inf%rmation.

The medium for transmitéinq the information by
the aforedescribed various systéms, as sho%n in Figure
16, may preferably be disposed,%for example, above the
S ink connecting portion between éhe ink cartridge and

the recording apparatus with redpect to the direction
of gravity. fThat is, it is prefkrable that as shown
in the surfaces 44-48 on the caﬁtridge in Figure 16,
the information medium or the in&ormation delivery
10  portion between the information medium and the ink jet .
recording apparatus body be posi%ioned above the level
line of a cap 15 which is the in@ connecting portion
betwéen the ink cartrxidge and th; ink jet recording
apparatus. 2
15 By the information mediu& or the ioformation
delivery portion betwoon the inf?rmation medium and
the ink jet reco;ding head being;SO provided above
the ink connecting portion with éespect to the d1rect10n
of gravity, tho ink flows;down wardly of the cartridge
20 2long the direction of gravity eyen if it leaks from .
the ink connecting portion and t;erefore, the medium
can be prevented from being wett&d by the ink. Thus,
adverse effects such as electric?l leak, the corrosion
of the terminal portion and the hnsatisfactory operation.

2s of the sensor caused by slight léakage of the ink during

the mounting or dismounting of the ink cartridge can be

minimized. §
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dlscharglng‘sald ink to a recording nmedi um tio thereby effe
characterized by the provision of: an information presentl

provided to present the information regardirg the ink tank 15
Itself; a communication nmenber for’
supplied ink with an apparatus body;

10

20

The ink cartridge 154 o? the present inVentioA
can also be applied to an ink c%rtridge fg; supplying
ink to the ink imparting portio% 153 of an apparatus
of the type in %hich as shown ii Figure 17, when "an
ink retaining member 152 passes:through the ink
imparting portion, a'hole ar re%ess 156 formed iq:the
ink retaining member 152 is filied with ink and when
the ink reaches the surface of ;he hole or recess 156
in the ink retaining member 152§filled with ink or the
surface of a recording head 151; a desired voltage is
applied to the -recording head J.%l to thereby dlscharge
the ink and form an image on a %ecoxding medium 157
dispésed in opposed relationshié with the recording
head 151 and moved on a platen.§ '

In this case, as in eacé of the aforedescribed
embodiments, control can be effécted such that the

various kinds of information gi&en to the cartridge

154 are transmltLed by the 1nterface 159 between the

ink 1mpart1ng portiOn 153 and the cartridge and a

processing table based on the lﬁformatlon is selected

';g;&twof -1he. present jinvention to. ow demas]metﬁksliearﬂ@med

SR . T mmmmm

cartridge
effegﬁjnq t he communi cati on of the

to thereby effect predetermined - 'driving of the head 151.
. i

.
t
¢

[Embodiment 7] | ,

The ink cartridge cairyinq thereon an information

medium ip the form as previously described has a

construction as shown, for examéle, in Figure li, énd

1
2

can be applied to an ink jet reéording apparatus which



a held nenber for being held by said 20 __ apparatus. Body, sald
. SO 1.”éxféﬁéiﬂ‘tﬂﬁbrﬂﬁFTdh_ﬁregenLLng nenmﬂsﬁuﬁ
nenber bei.ng di sposed so that the communication of sal

readi ng of said information and said 25 holdlng may

naned -order with the nounting operation of!said ink tan cartrldge
still a further object of the present z

1 is shown with its cover removedi

-~ In Figure 18, the refer&nce nufreral 201
designates a recording head in %he form of a chip, and
the reference numeral 202 denot%s a carriage carrying

5 the recording head 201 thereon ;nd enabling the
movement of its own for the sca&ning by the recording
head 20I. On the carriaqge 202,:as will be described
later, there are provided a sup;ort mexber for removably
carrying the recording head 201§thereon, and a cover

10 member (indicated by dot—and—daéh line) forming a part
of the recording head 201 and ptotectlng a substrate
prlnted with a head driving clréuit or the like.

The recording head 201 &as 64 discharge openings

disposed in the front end portlén thereof, and an ink

15 ligquid path communicating with %ach of these discharge
openings is provided., Further,fbehind the region in
which the ink liquid paths are éisposed, there is

provided a common Liquid chambef for sugplylng ink to

the
the
It is

these liquid paths. In the ink liquid paths correspondlng

20 to 64 discharge ports, there aré provided electro~
thermal conversion elements gen%ratinq discharge
enerqy available to discharge tﬂe ink liquid from
these discharge porté and élect%ode wiring for supplying
slectric power to the electro=tﬁerma1 ¢onversion

25 elements. :

These electro~thermal c&nversion elements.and

electrode wiring are formed on é substrate formed of



2L A NVeRti: Qe d-Oprenirde okl bt ecording:agparat-us n‘mmBmg@h@é t he
or

“provi‘si on. of an ink tank cartridge which fbrns a supp

a recordlﬁg head for discharging said ink toward a reco
t hereby effect recording and which is provided with a nenber entlng
i nherent information regarding said ink tank cartridge itself and second

I nformation differing fromsaid |nherQﬁﬂ information and is 10 r enovabl y

nount abl e i n an appar at us body; connunlcatlon means for effecting the

for

1 silicon or the like by the film%forming technique, and

partition walls, a top plate, eﬂc. formed of resin or

a glass material are layered on thls sdbstrate, whereby

said discharge openings, said Ldk liquid paths and

§ sald common liquid chamber are constructed. Further
rearwardly of said construction én the recording
head 201, a driving circuit for ?riving the electro-
thermal conversion elements on t%e.basis of a recording
signal is provided in the form %f a printed substrate.

10 In the carxriage 202, re%rwardly of the above- : .
described recoréing head 201, th%re is disposed a
connector substrate 212 through % connector 209, On
the cbnnector substrate 212, tha%e are disposed the
connector 209 for connection to the recording head 201

15 and a connector for connection tb a flexible cable from
the control c1rqu1t oj the appargtus body. Also, a
capacitor, a resistor, etc. are &ounted on the connector
substrate 212, and by these, the;drop of the power
source voltage supplled éﬁ;éugh Lhe flexible cable and

20 the mixing of noise with a szgna% are compensated for.
Further, the comnector substrate| 212, as will be
described later, is supported on%a slide member so that
it may slide with the opening—cl;bsing movenent of the
cover member and the connector 2b9 may be connected . -

25 +to the terminal of the recording%head 201.

The carriage 202 is slid%hly.and'pivotabiy

I
engaged with a guide shaft 203 through an engagement

PR PP
.



conmuni cat i on - het:yweey: sat-drivik ibanicear kiskdgfandgsp

“eans for readﬁhg sai d i nherent 15 information and sai d second

positiaon in which said ink conmunication |s effected, a
said second information is read, a p05|t|onn|n whi ch sal

i nf or mati of; and hol di ng means for hol di ng said ink tanhhsﬂwwﬂmiTmRammﬂ

information is read and a p05|t|on mg/\gich' said i nk tank

bei ng di sposed in

R

1 portion 262a, and the gquide shaét 203 is provided over

.~, an area longer than the width of recording paper so as

to be orthogonal to the directicn in which a recording

medium such as xecording paper iis conveyed.
i

Also; the

5 carriage 202 is connected to a ﬁortion of a belt, not
i

i
shown, extended in parallelism qo the guide shaft 203,

and by this belt being driven by & carriage motor, not

shown, the movement of the carrﬁage 202 along the gquide
]

shaft 203, i.e., the scanning m@vement of the recording

10 head 201, be comes possible. Alko, the carriage 2032

and the recording head 201 obtaip the force for

t
pivotally moving about the guidq shaft 203 from their

own g}avity, and with this forc% as a biasing force,

they bias a paper keep plate zoagto be described

15 through a slide member provided bn the carriage 202 for

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

head 201 can keep a predetermineh spacing between it

. and the recordxng paper used in ponformxty w1th the

thlckness of the recordlng paperr

20 The. recording paper 206 ked from a paper

|
supply cassette, not shown, or .fipd manually is supplied

to the apparatus body through a paper supply port

comprised of an upper paper guidk 207a and a lower

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

25 curvature is continuous to the ektensxon of the upper

paper guide 207a. The paper keep plate 208 is

disposed s$o as to press the reco%ding paper against a

!

i

e -i nk ;. reading.

ch
hel d



"~ the named ordey
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d ik tg%@@,{ﬁ@h&gem,l 1

oDl hecgis ol onnplounting.-of - said |

~t-s—amottrer— —of The present 1 nvention:25 to provi S
cartridge*for an ink jet recording apparatus which for mﬁ y
sour ce, 22 1 for a recording head for discharfging} S

reanany mount abl e in the apparatus body, -

10

15

20

25

: o4

paper feeding roller 205, and i% formed of such a
material that the frictional fo%ce cregted between the
paper keep plate and the recording paper during the
pressing is smaller than the frictional force created
between the paper feeding rolle% 205 and the recording
paper. Also, the lower paper g%ide 207b.extends to
the region in which the paper féeding roller 205 is
disposed parallel to the paper ieep plate 208,

Thus, the recording papér 206 fed from the
paper supply port is conveyed bﬁ one line each upwardly .
in the apparatﬁs with the rotatéon of the paper feeding
roller. At this time, the recoiding paper 206 slides
on a plate-like platen 207 whzlé the spacing between
it and the recording head 201 ié regulated to a >
predetermined magnitude by the gaper keep plate 208 and
the platen 207._ . ) f

The recording head 201,§with its scanning

movement, dlscharges ink dropleés to the recording area

.....

b3

“of the record;ng paper "206 opposed thereto to thereby

effect recording of one line, aéd by this recording -
and the conveyance of the recoréing paper for said
one line, recording of each onezline is sequentially
effected, whereby characters, iéages or the like are
formed. Thg recording paper-&Oé on which recording
has been effected, with the con@eyance thereof, is

discharged onto a paper discharge tray, not shown, by

paper discharge rollers 204 anaispurs 240A and 240B
. . $

f



characterized by the prow.si on:.Of.:anadeE itfssIesEat i.on presentlng. > P
.for presenting 5 I nherent information regardlng t heThi ETt BepI PP

itself, and a second i nformation presenting: nenber provi
said inherent information presenting nenber; with respect !
of nmounting for presenting second 10 |nfornat|on differing fron1sa|d
I nherent information. It is still ‘anot her obj ect of the present invention

to provide an ink cartrldge which is 5ﬁhntable on a nounting portion al ong
the insertion g

1 provided above the recording paéer conveyance path.

Five pairs of such spurs 240A aéd 240B are provided

correspondingly to the paper diécharqe rollexrs 204,

and a spur cleaner is interpose& between each pair of

5 spurs. A member for supportingithese dapurs and spuf
Cleaners is not shown in Figureils. The spurs 240A
are designed to impart a pressu&e force to the paéer
discharge rollers 204 with the Qecording paper
interxposed therebetweén, and thé spurs 240B are designed

10 to regulate the recording paper conveyance path between
them and the pléten 207. The p%per discharge rollers
204 are rotatively driven so as?to be greater in
peripheral speed than the paperifeeding roller 205,
whereby the recording paper zosiin the.porFion thereof

15 c¢onstituting the recording area%is pulled upwardly and
thus, the recor@ing paper 206 c%n be prevented from
floating up from the platen 207j

Near Lhe home position ﬂn the area continuous

to the scannlng area of éﬁé'recordlnéhh;;d"201,‘there

20 are provided & serles of constru%tions for the discharge
recovery process. That is, ther% are provided a blade
226 for removing watet drops, du%t, etc. on the discharge
port surface in which the discha;ge ports are disposed
by the wiping movement thereaf, %n absorbing portion

25 225 for removing water drops, et%. on the discharge

i . :
port surface chiefly by absorbing them, and a cap 213

for effecting the capping for th? hermetic sealing of

1
{

i



15. . path 220 s iele b0 MGt DG BN Lz B A
pl at e openably and closably heId I n the |nsért|on path t
portion/ atid | ocki ng nenbers for restraini nq sai d openabﬂm
fromthe opposite sides of said insertion path to inhibi
novenent thereof and which contains therein-ink to:be supplied to a
recordi ng head and in whi ch unl ocki ng nsqgers engageabl e with said | ocking
menbers to thereby rel ease the restrain f isaid Iocklng nenber during the
mounting of said ink cartridge are 25

the dischargce port surface, idlé discharge and ink

.-, @absorption. These members are c%esigned to be movable
back and forth relative to the @oving area of the
recording head 201 while being éupported as a unit by

5 a moving support member 214, ané perfogms their .
respective operations at appropﬁzate timlng. Also,
the ink absorption in the cap 713 is effected by a
punmp 224 communicating with the‘cap 213 through the
hollow portion of the moving suéport member 214 and

10 a tube. During the capping by éhe cap 213, a hole
formed in a cap arm 217 mounted'on a side of a holding
member for the cap 213 and a prgjecteé portion provided
on tﬁe carriage 202 are engagedgwith each other, whereby
the recording head 201 is precluded frgm ﬁptating

15 rearwardly to thereby ensure theé capping of the

discharge port surface by the cdp 213.

20

P P Py



projectedly provided on opposite sidgs, characler.ized.in .t hatis $hedtHas Been Rep
unl otki ng-nmenbersTare” ’“‘“mmsymre rically with res ﬂ!m Em

direction of insertion into said insertion path. It is yet s "
opj ect of the present invention to provide an ink jet recordi
which is provided wth an openable cl osabl el plate provided in an |nsert|on
path for directing to a 5

¢

1 The rotation of the pap%r feeding rollexr 2035,

and the paper discharge rollers§204, and the operations

in the discharge recovering mecdanism, i.e., the back

"and forth movement of the cap 2&3, the blade 226 and

5 the absorbing member 225 as a uﬁit and the absorbing
operxation by -the pump 224, are performed by the
utilization of the rotative erJinq force of a feed
motor 221. That is, the rotatxqe driving force of the
feed motor 221 mounted on a por&ion of the apparatus

16 body frame is first transmitted &o a transmission
switching gear train 219. 1In this gear train 219, the
selection and switching of each ;ear is effected by the
movement of a selection gear (no% shown) operatively
associated with the movement of %he carriage 202, i.e.,

15 ‘the scanning movement by the recErding head 201, the -
movement to the home p051t10n Or'the discharge recovery
device and the stoppage at these'posxtions. Thereby,
the rotation of each gear in theggear train 219 is
transmitted o the éépet:%%édiﬁq?ioilerﬁéog“ahdiéhe'

yg  Paper discharge rollers 204 thro?gh an intermediate feed
gear 220, aﬁd transmitted to theécap 213, etc, finally
through a cam 216, and further t;ansmitted to the pump
224 through a pump gear 222 and é pump cam 223.

' The supply of ink to Ehe;recording head 201 is -

o5 effected from an ink cartridge 2%7 mounted in the

recording apparatus body, through a flexible tube

capable of following the movement of the carriage 202.



- ouoati.ng.portion.an ink--calrisd ~oRt-ai-f-f-thererndnk |
" a recordi ng head and openably and cl osably | heId and | oc
restrai ning said openabl e-cl osabl e plate fwon1the oppositj !
inserti.on.path to inhibit the opening nnvenent t her eof and If
restraint of said |ocking nenbers can be rel eased by unl ocki ng nmenbers
projectedly provided on the oppositeﬁﬁ%des iof said ink cartridge during the
insertion of said 15 ink cartridge i sald i nsertion path, characterized
in that said unl ocking nenbers and

1 Also, the moved position of thé carrxiage 202 is
detected by counting the numbe% of steps of the
carriage motor with the positi%n of engagement between

a home position sensor 211 proﬁided on the carriage

wn

202 and a home position detectﬁng flag provided near
: .

the end of the movement area of the carriage 202 as
the reference. : “
Description will now bé made of the construction
of the ink cartridge 227 accoriing to the present
10 embodiment and the constructioé of the mounting portion
of the body side on which the 1@k cartridge is mounted.
Figures 19A and 19B sh%w an example of the
conairuction of the mounting po&tion of the body side.
Firgt, in Figure 139, the réfgrence numeral 302
15 designates a cartridge inserting portion for receiving
the insertion of the\ink'ca:trikge 227. The reference
numeral 304 denétes a contact.h%lder for holding leaf

spring-like contacts 306A and 3bGB as means for readlng

;'f l_

“the 1nformation prov1ded on’ the 1nk cartridge 227.

20  The contact holder 304 is combi?ed with the inserting
portion 302 by a latch portion.?OS being engaged with
a hole 310 in the inserting por?ion 302. The reference
numeral 312 designates a connec%or for connecting the
contacts 306A and 3068 to a hcdy control unit.

25 | The reference numeral 3&4 denotes a hollow
needle member which enters the‘énterior of a coniaining

i
bag for ink to be supplied whicb is contained in the ink

3
1
i
1
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said | ocking nenbers are di-sposed-asymretrigatTy Win re %&whﬁmggggﬁmmﬁ*——

direcgtion of insertion of said ink cartridge. 20 It is an

“the present invention to-provide an ink jet! r ecor di ng appa mﬁmm
renovably nount’ed an ink cartridge contalnlng therein ink

a recording head for 25 di scharging the ibk to thereby effect recordlng,

characterized by the provision of: %iélag menber provided on said ink
cartridge :

1 cartridge 227. The hollow need%e member 314 is formed
g with an ink conducting apertureéBlG in the tip end
portion thereof. An ink supplyétube is mounted on the
other end of the needle 314, ané the tube is connected
5 to a common liquid chamber portxon in a head Chlp 110
provided on the recording head 201. Means for detecting

the amount of remaining ink can be provided intermediately
i

of this ink supply system. :

The reference numeral 3%8 denotes a waste ink
10 pipe for dirccting waste ink to %n ink absorbing member
which enters the ink cartridge %27 and is contained
therein. The waste ink is ink éiScharged during the
ink £éfreshing process, for exaﬁple, in the ink supply
system or the common liquid cham?er, 6r.ink dischaxged
15 during the recovery process.
The reference‘pumeral 32& designates clicks as
a fastening means fcr the ink ca&tridge 227. One click

l
320 is provided on each side of the inserting portlon

302. These clicks 320, a;:shown in Fmg&ke-iss, receive
20 the 'insertion of the cartridge 2;7 by an engagement

portion 322 being resiliently fl%xed with the.engagement

thereof with a side of the cartriidge 227 during the

insertion of the cartridge 227, ;nd hold the cartridge

227 in that position by the egga?ement portion 322 . -
25 restoring its original shape whé% a recess 332 in the

cartridge 227 reaches the c11cksp

FPigure 20 shows an exampae of the construction

l
S



~24—gmd-adapted-t 6 He pr ot ruded towar d a pat ] 77al ong w ong V\hlﬁgﬁ car Ll age |s
. moved only when said ink cartridge is nounted on a nDunIﬂﬂﬂH u
rom

photosensor provided on said carriage and chpabl e of be

" light by said flag nenber. It is still another object o

i nvention to provide an ink cartri-dge mhlch I s renovably nounted on the
fi xed nmounting portion of -

~

o e 20 a2

1 of the ink cartridge 227 accordiég té the present
embodiment. ;
In Figure 20, the refere%ce numéral 340 denotes

an ink bag containing therein inﬁ to be supplied, -

The ink bag 340 is provided with ia plug 342 made, for

[ ]

exampie, of rubber. The needle 314 is inserted into

this plug 342 and further enters the interjior of the ink
bag, whereby ink communication i% accomplishgd. The
reference numeral 344 designates ;n ink absorbing membex
10 for receiving the above mentione% waste ink. The
aforedegcribed medium for transmi&ting the characteristic
of the ink in the cartridge is at&ached to a portion of a
side or the upper surface of the %nk cartridge 227.
Figure 21 illustrates eacb portion for coupling
15 the ink cartridge 227 to the body%side. .In %igure 21,
the reference numeral 346 denotesia wiring resistance
pattern provided 5n thé upéer sqr%ace of the ink cartridge
227, and the control unit of the %ppezafus body can
detect the presénce or absiﬁcé-of?thé moutited ink -
90 Cartridge in conformity with the %onduction/non-
conduction bétween the contacts abGA - 3068 through
the wiring resistance pattern 346; Also, by this wiring
resistance pattern being made int% a resistance pattern
having a resistance value detefyi%ed in ¢conformity with
95 the colox or density or the like éf the ink containing
l

this pattern, the control unit of!the apparatus body can

read the information thereof.

P L L



an ink jet

recordi ng apparatus.for- supplylng di scharged _ |nk to.a_recor.
.head,carried on a novabl e carriage; charact{erized by t he pﬂbﬁﬁ@

f ag menber capabl e of bei ng protruded and|contai ned, and “ u
protruding said flag menber toward a path al ong mhlch sald C

ﬁ&x

[l

noved 15 only when said ink cartridge is mpunted on said nounting portion,

the light interception of- a photoserr provided on said carriage being

possi bl e by said flag nmenber. By providing:on an ink cartr[dge a medi am

£d 13

10

13

20

i
| :

In the present embodimené, the location and
dimensions of each coupling por%ion are determined so
that an inserted position (1) id which the needle 314
penetrates through the plug 342 }ith the insertion of
the ink cartridge 227 and the apgrture 316 comes to the
interior of the ink bag 340, whexeby ink communzcatlon
is accomplished, a position (:) in which the contacts
306a and 306B are connected to the wiring resistance
pattern 346 and a position (:) i% which the clicks 320
are engaged with recesses 332, whereby the ink cartridge
227 is held may lie in the named?order in the direction
of insertion. That is, design is made such that when
the éperation inserts the cartri?ge 227, the needle 314

i
first enters the interior of the%ink bag 340 and when

¥

the cartridge is further inserte?, the contacts 306A and
306B are then connected to the r?sistance pattern 346
and only when the car;ridée is siill further inserted,
the ¢licks 320 come into engagemrnt with the recesses
332, In the ¢ase of the present!embodlment, the ink
cartridge 227 contains the wasteéink also therein and
therefore, it is desirable that in the position (:),
the waste ink pipe 318 be also p%sitioned in the ink
cartridge 227. ;
The above-described pog}tional relation is
shown in Figure 22. 1In Figure zé, (:) indicates a
position in which the ink cartri@ge 227 f£inally sérikes.

in the direction of insertion, aﬁd the range from (:)

¥
1



including information for driving an ink Jet heaqj’ghe dr|V|ng condltlons

of the.ink.jet._head matching._the corpositiar HETIF)

set by an ink jet recording apparatus itself, and thi s I mm‘m

possibility of providing an ink jet 25 recordlng head mh
operate and high in reliability. 25

62

1 to (:) is a range in which the c%rtridge 227 is movable
in its held position due to the éack-lash of the clicks
320 and recesses 332, or a rangezin which the clicks 320
come into engagement with the re¢esses 332 and the
5 cartrldge 227 is further 1nsertcd until it strikes
against the innermost part of the inserting posxtion
302. |
If such positional relation is aot assumed,
there will occur inconveniences és shown in Figure 23,
10 a That is, in the relation shown in Figure 234,
even if cartridge holding is doné, the information
regarding the carxtridge cannot bé read through the
contacts 306A and 306B and thereﬁore, in some cases,
the control unit of the apparatué body may judge that
15 the cartridge is not yet inserte§. In the ;elation
shown in Figure 23B, antact conﬁection is effected
prior to ink coméunication and,tﬁerefore, the control
unit of the apparatus body may Jddqe that the carLrldge
has been mountea, and may start a predetermlned operatlon,
99 ~whereby air_may be introduced frdm 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 inserﬁing operation by the
confirmation of a click soundL.iﬁk communication will
25 not be provided at all, |
Also in the relations sh@wn in Figures 23§ and

23E, in spite of cartxidge holding being done, there is




Al so, there can be provided an ink cqrtrldge whi ch can be pmﬁm@mﬂ
‘bet ng erroneously inserted by the-user~and!which has |nfor
properly controlling the driving of a recordlng 5 head.

position wherein an ink cartridge is held in an apparatus b

comuni cati on between an ink supply systemand ink is effected prlor
thereto and therefore, the ink 10 conmuniicati on state can be secured near
the held position of the ink cartritide. Intaddi tion, prior to the hol ding,
the information regarding the ink

1 a case where the needle 314 is dut in that range or

contact connection becomes unstible.
In contrast, according ﬁo the relation as shown

in Figure 22, ink communication, contact connection and

ch

cartridge holding take place in?the named order during

the insgertion of the cartridge a&d therefqre;.the-

operatoxr only need confirm cartr&dge holding simplyu

by a ¢lick sound or the like. A%so, even if the control

unit of the apparatus body immed?ately starts its

10  operation in response to contactgconnection, there will
not occur the inconvenience thatéair is introduced into
the ink supply system, and even if conversely, the
cartiidge 227 is pulled out duri?q the operation of the
control unit of the apparatus bo?y, the_conFrol unit of

15 the apparatus body will detect i% before ink communication

iz cut off and therefore, a simiiar inconvenience will

not-occur if the operation is dikcontinued.

Figure 24A shows a furthér improvement Ln the

- ; - ‘

above-descrlbed con tructlon;' Ih the example shown

26  there, the wiring resistance éat?ern is divided into
two, and the pattern lying forwa%dly with respect to
the direction of insertion of thé cartridge is a pattern
346a for short-circuiting the co%tqcts 306A~306B, and
the pattern lying rearwardly is é resistance pattern

25  346B having a resistance value détermlned in conformlty

. with the color, density, etc. of the ink.
Figure 24B shows the relétion among a range



cartridge is readable and therefore, the inpossibi-lity. Dﬁf+fﬁﬂr7ﬁfzﬁ’ii”.f*
-m sj udgment does not occur near th& helTd pdsition. Further JoLges BeeRIPRe
comuni cation is effected prior to reading:and therefore, ' ASE:
recording operation is inmmediately started i n response to \

wi || occur no inconvenience such as the intiroduction 20 | o the
I nk supply system and even if conversely, ‘the Ink cartridge is puIIed out
during the recording operation, thi$f4an be detected before the ink

communi cation is cut off and therefore, thqre will. occur no simlar
i nconvenience if the : _

l

within which ink communication is dene in such a

construction, a range within which the contacts 306A

and 3068 are in contact with thd pattern 346A, a range

within which the contacts 306A and 3068 are in contact

9 only with the pattern 3468, and!a range within which the
cartridge is held, ! . .

In Figure 24B, (:) indiéates a limit position in
which ink communication is done ias described above, (:)

indicates a limit position in which the cartridge 227 is

10 neld, and (:) indicates the innermost position in which

the cartridge 227 strikes. Also, C§9 indicates a limit
position on this side with respebt to the direction of
insertion in which the contacts JOGA and 306B are in
contact with the pattern 346A and are shori~circuited,

15  and indicates a limit position on this side with

respect to the direction of insertion in which the

cohtacts 306A and 306B are off. the pattern 3462 and in
contact only with the pattern 34§B ang thc reSLStanCe

.»«

value of this pattern is read. Here, it is devlrable
20 that the positlon . be the poFltion @ or a position

near it, and in the present exam?le, a position near

the position (:)'in the directio% of insertion of the

cartridge in which particularly Lhe engagement between

the clicks 320 and the recesses £32 is released and the . -
25  cartridge 27 is ready to slip ou%.

The relation among the v%rious positions is as

shown, and an effect similar to fnat in the case of
|



25 . . operation is di scont i nued. -Al'so, according-to ‘the p
in the posi tion wherein the.ink cartridge ijs held in .
body, the comruni cation between the ink supply systen1and
e

prior thereto and therefore, the ink comrunication state can be secur
near the held position of the ink carEfldge 5 Further, the inherent
I nformati on regarding t he i nk

1 Figure 21 is obtained, but in t&e present embodiment, a
more excellent effect is obtaindd by performing the

following operation. ;
!

Figure 25A diagrammaticallly shows the essential

% portions of a control circuit according to the present
embodiment. In Figure 25A, the %eference’numgral.400
designates the control unit of t;e apparatus body which
may be in the form of a mic:ocom;uter having a CPU for
effecting the process of Figure %SB and other control of

10 the entire apparatus, an ROM sto%ing therein a program
or the like correséonding to theiprocess procedure, and
an RaM for working. The referen%e numeral 410 denotes a
detedtor for detecting the resist;nce value between the
contacts 306A and 306B. When sa%d resjstance value is

15 "0", the detector 410 indicates %hat the coﬁtacts are
short-circuited by the;pattern 3§6A, and when said

|

resistance value is infinity, it,indicates that the ink
cartridge 227 is not yet mounted; and when said
registance value is a pre&etermlhed value, it Lndlcates

20 that the 1nk.cartr1dge 227 is pr?perly held. The
reference numeral 420 desiqnatesia dispiay device for a
meéssage or the like, or output m%ans of sound or the
like, or a notice unit which may%comprise a combination
thereof, The letter I denote;aaé operation stopping

25 signal for each portion. j

Figure 25B shows an exa&ple of the operation

-

procedure of the present embodimént and this procedure

Do



-

.cartridge becones .readabl e .near..ihehetd T on—ard i ﬁ?’ih& ot Reri

differing fromsaid information is read in pr edet er m ne _ o g
i nk comuni cation position to the vicinity of the held 10 ﬂﬁﬂ ﬁﬂm '
therefore, if design is made such that a warning is given i

the reading of this information, the unsatisfactory holding of the ink
cartridge can be detected-to obviate égf fajling off thereof. 15
Furthernore, the horizontal positions t he unl ocki ng nenbers provided on
the ink cartridge side and the horizontal pQSItIOﬂS of the [ocking nembers

] can be started at suitable timin% during the closing of
the power source switch of the a#paratus or during the
interchange of the ink cartridge!ZZ?, and in addition,
during the recording operation. :

5 When this procedure is s#arted, the resistance
value is first read at a step Slg If at tyis_steé, the
resistance value is infinity, itimeans & case where the
cartridge 227 is not mounted and%therefore, advance is
made to a step 83, where the ope%ation of each portion

10 is maintained in its stopped sta%e, and at a step S5,
the operator is noticed to promo#e to insert the cartridge
227,

On the other hand, if th% resistance value is "0°7,
it means that the cartridge 227 %s ready to slip out and

15 therefore, advance is made to a %tep s7, whére the
operation of each port?on'is stoéped, whereafter at
a step 59, the operator is noticéd to promote the

operation for the cartridge 227 éo be surely held.

&=
3

Further, if the resistanée value ls a predetermlned
20 value, it means that the cartridge 227 is already surely
held and therefore, the informat%on {the color or the
like of the ink) regarding the c%rtxidge corresponding
to that resistance value is reco%nized and a setting
process corresponding thereto;iSECarried out (é step S11).
95 That is, when the operat&r has inserted the

cartridge 227 but the clicks 320 have not come into the

|
recesses 332, or when the engagement therebetween has be
!

H
¥
X



provi ded correspondingly to then1are nade asynngLrlcagﬁmrth‘re§pe61 to the.
dbr ecti-on--of | Asertion—i-—ei i iHitterent= : i h&@n&gﬁﬁﬂ&%ﬁaa
the vertical direction or the direction of { nsertion, and
"if the ink cartridge is inserted into the npunting portionj -ﬁ
vertical direction or the |longitudinal direction thereof béi :
the | ocki ng nmenbers and the 25 unlocklng menbers will not come into
engagenment with each other and the bodked state will not be rel eased

%

1 releagsed f£or some reason or othe%, the cartridge

holding is not complete and ther%fcre the cartridge is

liable to slip out. 1In such a cése, thé contacts 306a

and 306B are connected to the paétern 3463, whereby the

5 control unit 400 of the apparatu% body ﬁecomes unable to
read the inherent information oé the cartridge 257 and
therefore, the control unit 400 %f the apparatus body
can recognize such a situation aéd switch off the
operation of the apparatus, ther%by noticing the

10 operator to promote to surely in%ert the cartridge 227.

Thus, the operator can be noticeé of such a danger that

the cartridge 227 will slip out qf the apparatus.
. If the positional relatién as described above can

be basically kept with regard to:the readxng position for
15 the information regarding the supplzed ink communxcatlon

and the cartridge and the cartri%ge holding position, it

is of course posgsible that the gértxidge and the

inserting portion therefor adopt ; su1table constructxons.

For example, thé cartridge holdlng “heed not alWays

i

90 resort to the clicks and recesseg., Further, the reading

of the information regarding the ink cartridge need not

always be electrical, but may be, for example, optical.
Furthermore, in the above-described embodiment, the
waste ink is also introduced into the cartridge, but the’

g5 cartridge may also be of the typ% which effects ink
supply alone, 1

By adopting such a construction, reliable reading




27 1 and_thuse thesi Ak garteidge—mF TPTEY :
-mi'stake and accordi ngly, any danmge attrlbutable to wong
prevented. Al so, according to the present invention the 5 ||
capabl e of being protruded and contai ned whiich is provided on the ink
cartridge is protruded fromthe cartridge toward the path along which the

carriage is noved when the ink cartr|Qg8 S

[#2]

10

15

20

25

‘mount ed

of the infermation can be accomplished in the cartridge

carrying thereon the information

medium as previously

described, and the driving of thL recording head best

suited for the ink used can be atcomplished.

[Embodiment 8]
Figure 26 shows another
cartridge mounting mechanism ace

invention. 1In Figure 26, the re

+
3
. .

hxample of the ink

ording to the present

gerence nuneral 304

designates an example of the ink;cartridge according to

the present invention, and the r

and 342 denotes unlocking member

on tﬁe left and right side Walls!

304. The reference numerals 336

locking members according to the

eference numerals 341

5 projectedly provided
of the ink cartridge

and 337 designate

present invention which

are provided along the left and right sides of an

insertion path 332. In the pres

@nt embodiment.,, the left

and right 1ocking members 336 an% 337 differ in shape

..._-

from each oLher, as shown.

.‘__ PO i_

In the case of the preseLL embodiment, the

unlocking members 341 and 342 ang

336 and 337 are all disposed at

the bottom surface of the insert

the locking members
the same level above

ion path 332, but the

!
unlocking members 341 and 342;§i§fer in their projected .

position in the direction of insértion. In this casse,

it is desirable in preventing thé error of manufaéture
l 4

and malfunctioning that the amouht of deviation between



on the mounting portion and therefore,
- cartridge cari‘be detected by

by vari ousiy changlng t he form:of:..t he-f{ag-

i nk cart'ridge,

carri age.

Lhe. QQHQ;Lng__Q
t e phofosensor caryi edEgn th ot

er~and Char a
the information for a pluraljty of ink cartri

i ndi vidually judged by a conbination thereof with the noved
BRI EF DESCRI PTION OF THE DRAWNGS, Figure 1 is a characteristic

of—the—nk—— """
L L B Peeniiblacet |

T

graph showi ng the rel ation between an appl i ed pul se and the growth 20 -

10

15

20

25

63

the unlocking members be 5 mm or

Thus, when the ink cartr

inserted from the state shown in.

member 342 may reach the end of

more.,
Ldge 304 is further

Figure 25, the locking

the wedge portion 337a

of the locking member 337 in a state in which the’

unlocking member 341 has reached

portion 336A of the locking memb%r 336.

. the end of the wedge

The reference

characters 336B and 3378 designa%e locking grooves in

the respective locking members, #he reference character
H

336C denotes an escape portion, énd the reference

characters 336D and 337D designat

portions provided to return a prc

smoothly from its pushed-up posit

position as shown.

e returning wedge
tective plate 333

ion to its locked

L4

Reference is now had to %igures 278-27D to

describe the cartridge mounting éperatiOn in the ink

cartridge mounting mechanism conétructed as described

apove

.First,:when the irk® cartridge 304- ig mourited ‘in

a hormal posture, as shown in Fi#ure 274, the unlocking

members 341 and 342 provided on ﬁoth sides of the ink

cartridge 304 slidably contact wﬁth the wedge portion

336A of the locking member 336 ard the wedge portion

337A of the locking membgr,BB?,_éespectively. and -

e

pivotally move the locking membeés 336 and 337 in

opposite directions as shown in ﬁigure 278 to thereby

i :
liberate the protective plate 33q from the restraint by

i )
the locking grooves 336B and 337%. and rotate the
|

|



.of a bubble.. Figure 2-tsa-pet:spectiys: ﬁEMIShomnng'fhe construction of.ﬁm
ink cartridge nounting mechani.sm accofdi oy 0 the prio §mmgggmmn -

"Figure g §hows~the'cunstruct|on‘of an 1 nk artrldge detec
according to the prior art. 28 Figure 4 |IIustrates a
t he .

70 ;
%
i protective plate 333 in the dire%tion of arrow B
-~. against the spring force of a sp%ing 335 as shown in
Figure 26, whereby'the ink cartridge 304 can be
directed to its mounted positioné -
5 - However, when the ink caitridge 304 is mounted
. upside down by mistake as shown, :for example, in Figure
27C, the unlocking members 341 and 342 pivotally move
the locking members 336 and 337 as shown in Figure 27D and
thus, the protective plate 333 i? not liberated from.
10 these locking members. Also, evin if the locking members
336 pivotally moves at all, the unlocking member 342

will be stopped in the escape poxtion 336C and the front

face.bf the ink cartridge wi;l b?ar against the
protective plate 333, COnsequenély. thé inserting

15 Movement of the ink cartridge 304 will be precluded by
the protective plate 333 and theiink cartridge 304 will
not be directed to its mounted:p%sition. Although not
shéwn, whenﬁthgbink cartridge 39%¢?5 about to beimounted
with its froné and reaﬁ reversedi the unlocking members

20 are likewise absent and therefore the locking members 336
and 337 are not operated. Thercby the reliability of the

cartridge mounting is ensured and thus, the transmission

of the information from the information medium carried

on the cartridge can also be reliably accomplished,

i
{Embodiment 9] i
H
i

Pigure 28 shows still andther embodiment of

t



invention. Figure 6 is a bl ock dlagpan1sh0mn g“ﬁ‘éﬁﬁETructlo;; =“g i
control ling the driving of*a recbrding head py the infornati GEEHCERITE
cartridge. Figure 7 is a flow chart showi ng an exanpl e of t he q

until printing is acconplished by the i nformation of the ink cartrldge
Figure 8 is a schematic perspective view ‘ -

] the present invention. In the i+k cartridge 304
!
-according to this embodiment, thé unlocking members 341
and 342 provided on both sides thereof are made to

differ from each other in the level from the insertion

¢t

path 332, Again in the present embodiment, it is-

desirable for the same reason as;set forth in the

previous embodiment that the amo?nt of the deviation
between the unlocking members be'!5 mm or more. Thus,
the locking members 336 and 337 ére also disposed so

i
10 as to keep levels corresponding to the unlocking

members 341 and 342. ]
In the ink cartridge mou%ting méchanism
cons{ructed as described above, éven if the ink
cartridge 304 is inserted upside?down, the left and
15 right unlocking members 341 and $42 will not come into
engagement with the locking membdrs 336 and 337, and if
the ink cartridge is inserted éiéh its front and rear
r?versea, the uplocking mg@bg:sﬁégg not present oén the
first half of the cartridge, whe%eby the locked state of
920 the protective plate 333 is not éeleased and thus, wrong
mounting is prevented. :
Figures 292 and 29B show!an ink cartridge
according to yet still another embodiment of the present
inventiég. Thelpresent embodiment is swch that the

25 locations of the unlocking members are changed for each

ink cartridge and for example, i?k caxtridges containing

therein inks which differ in the!characteristics tiiereof

1
H



show ng anot her .enbodi nent. of. t he i nk. cartri-dge: db=zes o agetpEEhe - -
.present i.nvention. Flgures 9 to 15 are schenatlc_ggrg‘_ct R eis f Showi ng

further enmbodi nents.- Flgure 16 is” a“SChenﬁTJC perspective view show ng the
installed position of a nediumcarried on arf ink cartridge. 20 Figure 17 is
a schematic view show ng an exanple of the iink jet recording apparatus.
Figure 18 is a perspective view showi ng an nnk j et recording apparat us
according to an . X -

72
|
i
1 such as color, etc. can be corre%tly mounted on their
* corresponding mounting portions.f That is, the ink
cartridge 3043 shown in Figure 29A énd the ink
cartridge 304B shown in Figure 29B are made to differ
5 4in the locations of unlacking m | ers 341 and 342-in the
direction of height and the amouéts of horizontal
deviation thereof differ from ea%h other as indicated
by D1 and D2. :
So, assuming that for ex%mple, red ink is
10  contained in the ink cartridge 344A and black inpk is
contained in the ink cartridge 3%48, although not shown,
locking members provided on the ﬁounting portion of a
red iﬁk supply system and the mo%ntinq portion of a black
ink supply system are made to co&respon& to’ the levels of
15 the unlocking members 341 and 34%, whereby even if a
wrong attempt is made to mount a& ink cartridge of
a different color, the mountxng dhereof can be precluded
and at the. same .time, the-mountlng of the individual ink
cartridges 304A and 304B themselﬁes in a wrong posture
2p can be prevented. By wrong moun%ing being thus
prevented, the reliable transmié%ion of information

’ i
can be accomplished in the cartriﬁges of the aforedescribed

: construction each havxng as 1nfc;batlon med;um and

et PO R
. . - . . B N LY S .
R R L WF R RP UL ST R LA e R semtuas e e B WIS bk - we e

optlmum drxv;ng of the recordlng head matching the ink

25 used can be accomplished.



enbodi nent of the present invention with the top 25 cover fhereof reaned

Firgures 19A and 19B are a perspective view REPLACENMENT Skmﬁﬁﬁﬁﬂ
a fragmentary cross-sectional view, respectivel y, shewi-ng an
construction of the ink cartridge nounting +ort|on of the

73

1 [Embodiment 10]

. ) Figures 30A and 30B show mnother embodiment of

the ink cartridge according to éhe present invention.
In these figures, the referencegnumeral 401 designates

5 an ink cartridge having therein %n ink containing
portion, not shown, the referen%e numeral 402 denotes a
shutter kept slidable along an %pening 401lAa in the upper
surface of the cartridge 401, t%e reference character
402A designates a shutter proje%tion projected upwardly

10 from the shutter 402, and the réference numeral 403

denotes a coll spring interposed between the shutter 402

1
1

L AP

and a spring receiving wall 401%. By this coil spring
403,:the shutter 402 is biased %eftwardly along the
opening 40lA and the shutter préjectidﬁ 4027 is caused

15 to bear against the end edge oféthé opening 40l1A to
therebhy keep the opening 401a cl%sed.

The reference numeral:4ok designates a flag
member pivotable about_a?suppor%rshaft 205--and formed,
for example, of a material capabﬁe of intercepting

90 infrared light. The support shakt 405 is journalled to
the wall portion of the cartridg% 401. The reference

numeral 406 denotes a torsion coﬁl spring provided

around the support shaft 405 andlhav1ng one end thereof . .......w-

T e IR I TR ¥t mem -

PRy

restrained by the flag member 404 and the other end secured
25 to the wall portion of the cartr}dge 401, The torsion
coil spring 406 biases the flag member 404 clockwise

about the shaft 405 to thereby bkas the same toward



apparatus according to the present inventjon. 5 . Fi gure 20 is a
cross-sectional view showi ng an exanpi e’ of Tthe’ construotl “ h“d
cartridge according to an enbodinent -of-+he present” Thvent i is
a perspectiye view for illustrating each porgion for effect

10 coupling between the ink cartridge and thg body side. Figure 22
illustrates the relation in the coupling pOSJtlon of each portion concerned
in coupling in the present enbodi nent reIatiWe to the insertion of the_ink
cartridge. :

:

HE""“

1 the back side of the shutter 402; On the other hand,

the reference character 4223 des%gnates a stopper

portion projectedly provided fro& a cartridge gquide

422 toward a cartridge insertiongpath 426. When the

5 ink cartridge 401 is inserted from right to left as
viewed in Figure 30A, the shutter projection 402A bears

against the stopper portion 422A; and with a further

inserting cperation thereafter, %t serves to open the
shutter 402 against the spring f%rce of the spring 403,

10 | The reference numeral 42% denotes a light detecting
sensor of the transmission type 'ndowea, for example,
with the infrared light detectin$ function. The sensor
424 ié carried on a carriage, Wéen the ink cartridge 401
is ingerted from the state of Fiéure 30A along the

15 cartridge insertion path 426, th% shutter 402 is opened
by the stopper portion 422A as pieviously described, and
in the completely mounted staté #f the Iink cartridge 401
ghown in Figure.30B,- the shutteréAOZ.isifully opened and
gt the same time, the flag membei 404 is cocked up by

20 the spring force of the torsion %oil spring 406 and bears
against the stopper portion 422&; and is kept in a
posture for intercepting the opt%cal path of the

_ @etecting sensor 424. “_@QQHEQQWQéE#iQHJiQZE"Qfﬂﬁbﬁ-

shutter 402 which is projectedly?provided along the

s
H
I

25 direéction of the opening therein|

| .
the cocking-up of the £1lag member 404 when the ink

serves to suppress

cartridge 401 does not assume its$ completely mounted

evamis e e

o b i hate e femen R BRSSP



15 Figures 23A -- 23E illustrate inconveni ences which occuyy; b@anhﬁﬂ

coupling.position relation as in the presen{ enbodi ment |s
Fi gures 24A and 24B are a fragnentary 20 enlarged view a
position relation illustration, respectively, show ng an

enbodi nent of the ink cartridge of Figures 21 and 22. Figures 25A and 258

are bl ock diagrans 25 showi ng a control systenrfor the construction shomn
in Figure 24 and a flow chart shomnng;qy exanpl e of

10

15

20

i

position as shown in Figure BOB,Zbut assumes an

|
- incompletely mounted position, a*d ae long as the flag

member 404 is not cocked up, saié end portion 402B is
not detected by the detecting seﬁsor 424 and thus, the
incomplete ingsertion of the ink gartridge 401 can-be
prevented. Accordingly, in thiscase, it is preferable

to keep the gap between the flag imember 404 and the

shutter 402 as small as possible,; and by doing so, the
+iming at which the £lag member 404 is cocked up, i.e.,
the timing at which the ink cartridge 401 is completely

: {
mounted, can be made more accurate.

Also, when the ink cartr:dge 401 is to be
removed from the recording appardtus, tHe ink cartridge
401 is drawn out rightwardly from the state' of Figure
30B, whereby the f£lag member 404fis pushed by the
stopper portion 402A and is rotaéed counterclockwise
and aleo the shutter 402 is mo&eg by the spring force
of the c011 spring 403 in a dxreétxon td close the
opening 401a, and in the complet ély drawn out state of
the cartridge, the flag member 444 is housed under the

shutter 402. %

In the ink cartridge thu% constructed, the flag

is provmded in the cartrldge itsélf is housed in the
interior thereof before the cartAidge is mounted and
thus, does not spoil the externaﬂ appearance of the

[
cartridge and the cartridge is easy to handle, and on

[P

member for detecting the mountznd of the cartridge which

P

R



t he operation thereof,
per specti ve VIeM/ShOMAng

nmount i ng nechanlsn1accord|ng to the present
27A and 27B illustrate-the normal cartridge
enbodi nent of Figure 26.

10

15

25

75

the other hand, it is only requi?ed on the recording

spectively. 30 1
n exanpl e of the. constructhan of T
venti on.

unting operat|

e

1

Figure 26 {@B@mmmed

i

apparatus side to dispose a hole! for cotking up and down

the flag member and a stopper portion provided in the
cartridge guide and moreover, as;will be described

later, by a simple construction,:various kinds of

information regarding the ink ca

to the user with high reliability.

Such a construction enab

be reliably mounted with respect

therefore, for example, in the ciase of & cartridge

to the apparatus and

les the cartridge to

Ftridge can be provided

carrying an information medium tLereon, the corresponding

information is reliably transmltéed.

—a
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- Figures 27C and 27D illustrate a wong mounting .oper ati onpy ket Has Been Reptaced _
Fi.gure~28.is a perspective -view showi ng thg construction a

anot her enbodi ment of the preserit invention. Fi gures 29A aﬂ“‘ﬁﬁ‘“ﬁg\!&‘“ ate
still another enbodi nent of the present in@entlon 30A
and 30B illustrate the construction of theiink cartrldge according to the

present invention before and after the cartrldge I's nounted. Figures 31A -
31C are perspective views 77 !

- Comee e s S s e ey e

.
1 Figures 31A-31C shows anoéher embodiment of
.-the ink cartridge according to th% present invention.
In these figures, only a flange mémber 404 is shown,
and the reference characters 404A€ 404B and 404C designate
5 the light intercepting portions téereof. By the light
' intercepting portions 404A, 404B %nd 404C being so changed
in accordance with the direction %long the support shaft
405 thereof, i.e., the direction éf movement of the
carriage, the detecting position y the detecting sensoqr
10 shown in Pigures 30A and 308 can #e changed, and different .
information regarding the ink car ridge 401 (in the
case of the present embodiment, t'ree kinds of information)
can be:obtained due to the differ%nce in the detecting
position. This is an example of %ther form of the afore~
15 described information medium. Ac%ordinqu, the flange
member 404 which differs in the pésition of the light
- intercepting portion as describédtabove from cartridge
to cartridge contalnlng ink thervln lb used so as to
show the klnd, the charactérlstic or Lhe like of the
90 ink contained in the cartridge 401 and the number of
the kinds of the information is n?t limited to three
as described above. E

i
The amount of xnformatxonxwhxsh ¢an be handled

. op Sresenae b L
e otve ek e e amr e iEoer Fo g, . -t BRARY - ;.- A 3o s s e TNt At e 800 € g 07 T Wl W TR OE ] -

differs depending on the resolviné power during the
95 <arriage scanning and the detectzén width of the detecting
sensor,-but where design is made éuch that detection

of a width of 20 mm is done, for éxample, by scanning

|



20 showng the three kinds of forns of the flag menber in the |nk

illustrate the operation of another enbodiment of the ink

‘cartridge according to the present invention:-Figures 32 m Replaced _;

according to the present inventioen in a state i n which |n
and a state in which ink is absent, respecqlvely

1

-~.cepting portion is changed in pos

10

1§

20

25

i

78 :
i
|

for 2 mm each, a flag member in wTich the light inter-

tion at a unit of

2 mm is provided in each cartridgi, whereby ten kinds

of information can be obtained. If an attempt is made

to obtain such information by the!conventional systen,

ten independent flags will become:necessary and moreover,

such flags will have to be arranged at intervals of
2 mm on the recording apparatus s%dé, and this will
unavoidably lead to an increased %nmber of parts as
well as the complication, bulkinegs and increased cost
of the apparatus, whereas by constructiné the cartridge
as shown in the present embodiment, it becomes possible
to savé the space by a minimum nupber of parts and yet
provide numerous kinds of information regarding the
ink cartridge.
Figures 32A and 32B show btill another embodiment
of the present invention and a construction for transmit-
ting information indicative of thg presenge or absence

of ink. The present embodiment ib one in which for

an ink bay 430 in the cartridge 4Dl, there is provided

a flag for informing the user that the amount ¢f ink

rémaining in the ink bag has beco?e, for example, a

predetermined amount ox less. ThL reference numeral

- s T T o, o - -' L L T N T R L AL A
P ) o wtng o ..

440 desxgnates that flag member, hnd in the present

-embodiment, in the end portioen of.that side of the flag

member 440 on which a support shaft 405 is provided,

there is formed a contact portion! 440a protruded

LR E T Sakdhd



31 1, DESCRIPTION OF THE PREFERRED EMBODI MENTS Sone enbodients of the
presganLnyentlon”mLLLuheFelnafLen-be descri-ped in detail yfk settRi Bl RGO

the draw ngs. 5 [ Embodi nent 1] Figure 5 ip a partly bro
perspective view showing an ink cartridge 51: renovably m)u Mm
respect to an ink jet recording apparatus actording to the

i

i nvention, and a portion of 10 a connecting device 52 connected to the
ink cartridge 51 and provided with azgupply portion for
]

e

1 substantially in the form of a scmicircle, and such

-~a contact portion 440A may always:

keep contact with

the surface of the ink bag 430 even in the completely

mounted state of the ink cartridge

401 as shown in-Figures

§ 32h and 32B and the state of the ink cartridge before

mounted, although not shown. %
!

The reference numeral 441.

slots formed in two wall portions

denotes longitudinal

of the ink cartridge

1
401 which are parallel to the plahe of the drawing sheet,

i
10 and the support shaft 405 of the flag member 440 is

fitted in these slots 441 and supLorted for vertical

!

movement and rotational movement.'

i

Also, in the case

of the. present embodiment, a tors%on coil spring 406
i

mounted around the support shaft %05 has a spring force

15 £or biasing the flag member 440 ciockwise and biasing

the support shaft 405 itself down%ardly along the slots

441, and biases the contact portiLn 440A of the flag

‘ I

member 440 toward the 1nk bag 430}-

"
3.

Accordlng to the 1nk cartfldge 401 thus constructed,

20 before the cartridge 401 is mount

d at a predetermined

mounting position along an insertion path 426, the flag

member 440 is housed under the shutter 402 in the same

manner as described previously in

'30A, but when £he“cartridge is'%urely mounted at the

connectzon with Flgure

25 Predetermined mounting position, the flag member 440

rises in the manner as shown in Figure 32A or 32B, . Thus,

simultanecusly with the rising of

l

the flag member, the



side. In Figure 5, the reference numeral 12 idesignates the

i nk cartridge 51 which is usually nmade by pPastlc nmolding in accordance
with the shape or construction of the cartriidge 20 containing portion of
the ink jet recordi ng apparatus body. 80 i

|

}  contact portion 440A of the flag frember 440 is biased

‘toward the surface of the ink bag; 430 by the spring
force of the torsion coil spring o6,
So, in the ink cartridge #01 thus provided-with

5 the ink bag 430 as ink containing; means, when ink is

sufficiently stocked in the ink bhg 430, the entire
flag member 440 rises at a high p%sition as shown in
Figure 32A and thus, the light inkerccpting portion
440B thereof is kept at a height [for intercepting the
10 optical path 435 of a detecting sensor 424, and when

the carriage has been directed to; the position of the

cartridge 440, the presence of inr is detected by the
detecting sansor 424 carried on t?e carriage. Also,
when the ink becomes exhausted, tLe flag member 440
15 is kept in a low position as showp in Figure 32B even
if it rises, whereby the flag mem;er 440 does not inter-
cept the optical path 435 of the hetecting sensor 424,
gpa the ink is judged to hp.absenL | U
As is apparent from the fbregoxmg descrzptlon,
20 according to the present 1nventzop a medium including
the information for driving the an jet head is provided
on the ink cartridge, whereby thé ink jet recording

apparatus ltself can automaticaldy set the dr1v1ng

e e e ow . ™ e ee e e e W

condltions of the 1nk jet head mJtchlng the composition
26 of ink and therefore, there can qe provided an ink jet
recording apparatus which is simﬁle to operate and high

in reliability. i

supplying ink to the ink jet recording apparatus and a sup receivin
portion for receiving waste ink fromtihe an j et recording ““’
“connecti ng 45 ~ device 52 being provided on the ink jet reco



The-reference nuneral 413 denotes a hernetically.sealed type ink. container
f ot - 25~ cgntai-nmg T TAK Therein. ~Ih ‘the present enbodi ment, the ink
container T3 uses a flexible ink bag in which inkiis . laced
reference nuneral 15 32 designates an ink supply p ! f an .
el astic material such as silicone rubber. This ink su '
connected to the ink bag through y '

81 .

1 Also, there can be provid%d an ink cartridge

" “which can be prevented from being%erroneous}y inserted

by the user and which has informaéion for properly

controlling the driving of the re%ording head. .

5 - BAlso, as described above,%according to the.present
invention, in the position wherein an ink tank in the
form of a cartridge forming an iné supply sourc¢e is
held in the apparatus body, the i%k communication with
the ink supply system is done priér thereto and therefore,

10 the ink communicgtion state can bé secured near the
held position of the ink tank. A%so, the information
regarding the ink tank is readabl% prior to the holding
of the ink tank and therefore, iméossibility of reading
or misjudgment does not occur nea; the held position.

15 Further, the ink communication iszdone prior to reading
and therefore, even if.the record%ng operation is
immediately started in response t§ reading, there will
“9t occur the ;qgonven;epcg?tpat_%ér_is introduced into
the ink supply system, and even if conversely, the ink

20 tank is pulled out during the recgrding operation, it
can be detected before the ink co&munication is cut
off and therefore, no similar inc@nvenience will occur

if the operation is discontinued,!

Further, as described aboye, according to the
25 Ppresent ipvention, in the position wherein an ink tank

in the form of a cartridge forminy an ink supply source

is held in the apparatus boedy, thé ink communication




an.ink conducti.ng..t uhe 15a, and when the ink 5
~f€%~%€€0fdfﬂg“ﬁﬁﬁ&fﬁfﬂ3 are-connect ed togethér
provi des a Portion into which a hollow ink needl e "16 |nstal
connecting device 52 of the ink jet PhisgShee
t hereby supply 10

appar at us.

10

15

20

25

Any ink forcibly dischar
the filling of the recording head w
the like of the recording head passes through

recordlng
the ink in the ink bag i

i nk o]

froman ink jet

cartridge 51 and the ink
thg_Lnkusupp}y pUrF‘on
d :

appar afhed
to the i

by the recovery operation or
wast e ink

with the ink supply systenr is done prior thereto and

near the held position of the ink

‘therefore, the ink communication state can be secured

tank. Also, the

inherent information regarding the ink tank becomes

readable near the held position, and information differing

from said information is read in

4 predetermined range

from the ink communication positicon to the vicinity

of the held position and thereford, if design is made

such that a warning is given in reésponse to the reading

of the said info;mation, the unsat

isfactory holding

of the ink tank can be detected tg obviate the shipping

out thereof.

: Furthermore, as has hithex
according to the present invention
prxojected from the opposite sides
and locking members provided on ba

tion path for the ink cartridge an

t0 been described,

, unlocking members

of the ink cartridge
th sides of the inser-

d unlockable by the

reépective unlocking -members -are provided. asymmetrically

with respect to the direction of i
cartridge and therefore, even if a

made to insert the ink caxtridge ¥

tion or its longitudinal direction
i

nsertion of the ink
wrong attempt is
ith its vertical direc-

being mistaken, the

ink cartridge can be preVented frém being erroneously

.mounted and accordlngly, damage to

by the hollow needle or damage to

the ink cartridge

Ithe hollow needle

which would make th& supply of ink impossible can be

eliminated.




collecting tubes 16a and 16b installed in the ink jet recording apparatus
body and is'fed into a. waste.ink reservoi.f.—.18 through—atol e rr fUrned I n
t he' housT g, 6f the T nk cartridge. The referefce nuner?h .

medi um havi ng i nformation indicative 20 of the kind o Ty
cartridge. The mediumused in the present entodi nent r% i

a predeterm ned resistance value selected fr¢om anong O

ref erence characters 19a and 19b deg?ée ternﬁnals provi ded on the ink 25

1 Further, any special expensive device is not
-“required for the prevention of suc¢h erroneous mounting,
but it is only required to simply.change the installed
positions of the ‘locking members and the unlocking members.
$ Furthermore, even where a plurality of kinds of inks

are used, erroneous mounting can be prevented for the

respective ink cartridges. i
Also, as has hitherto beeA described, according

to the ink jet recording apparatu% of the present inven-

10 tion and the ink cartridge therefir, a transmission
type photosensor shielded from li%ht by 2 flag member
existing in the movement path of %he carriage is provided
on the:carriage and a flag member!adapted to protrude
toward the movement path of the cdrriage only in the

15 mounted state of the ink cartridg% is provided on the
ink cartridge, and the transmissi&n type photoéensor
is shielded from light by the fla4 member provided on
the ink cartirdge, whereby ;ithe mounting of. the ink.
cartridge may be detected and thexrefore, not only the

20 mounting of the ink cartridge is detected by a sﬁall
number of parts and simple structure, but also the form
of the flag member is made differdnt for each ink cartridge,
whereby many klnds of znformatlon'such as ;he Find, _
characterlstlc, etc. of 1nk can be éléésifieﬁtorily

25 recognized by the user and in addition, £he quantity
of remaining ink can be detected. )

The present invention brirgs about an excellent




cartridge side to electrically connect the nediumto the ink jet recording
apparatus. body. Wien the ink ~ 33 cartridge is conpletely connected to the
ink jet reCQrdlng apparat us body, ‘these terninal s 19a—and 19b are
electrically connected to pin termnals 20a and 20b prﬂ@g@ggﬁgmmaﬁeﬂmnk Jet

recordi ng apparat us body These pin term nals are el ect sl ted
to a control circuit in the ink jet 8% !

84

1 effect particularly in a recording head and a recording

- ~.apparatus of the bubble jet type yhich.has been put
forward by Canon, Inc., among the ink jet recording
systems,

5 As regards the typical conhstruction and principle
of this system, a coﬂstruction is;preferable which uses
the basic principle disclosed, fol example, in U.S.

Patents Nos. 4,723,129 and 4,740,796. This system is

applicable to both of the so-calléd on-demand type and
10 the so—-called continuous type, ang particularly in the
case of the on-demand type, the p%esent invention is
effective because at least one dr%ving signal correspond~
ing to recording information and providing a rapid
temperature rise exceeding nuclear boiling is applied
15 to an electro-thermal converting Lember disposed cor-
respondingly to a sheet or a liquLd path in which ligquid
(ink) is retained, thereby causinL the electro-thermal
convertlng member to generate hea+ ehergy and causing
fllm boiling on the heat—acting shrface of a recording
20 head with a result that a bubble in the liquid (ink)
can be formed correspondingly at Lne to one to said
driving signal. By the growth ané contraction of the
bubble, the liquld (Lnk) is dlSChirged through a dxscharge e
”“éb}¥“to thereby form at least ©One droplet. If this
25 driving signal is made into a pulke shape, the growth

and contraction of the bubble ‘také place appropriately

on the spot and therefore, dischaige of the liquid (ink)




recordi ng apparatus body, which control circuit can electrically freely

read the. information of these-elenents .10
di agram showi ng the manner in which the ink
is connected to the ink jet recording appara

51 being nmounted in the ink jet

recordi ng appar at us 53 1
carried on the ink cartridge is connected toithe interf ;‘i
the mediu

apparatus 53 side, whereby.the information oi
On the basis of this information, contrBE;ag

10

13

20

25

. be accomplished, and this is more!

artri dge—51—shown in F|gure 5

us 53. B &g@alm‘kﬁ@ﬂw&ge

t + Epgure_G i-s. a bl-ock

will be

which is particularly excellent in respopsiveness can

preferpble. The

driving signal of such pulse shapé may suitahly be one

as described in U.S5. Patents Nos.

4,463,359 and 4,345,262,

The adoption of the conditions de?cribed in U.S. Patent

No. 4,313,124 which is an inventiLn relating to the

temperature rise rate of said heat~acting surface would

lead to the possibility of accomplishing more excellent

As regards the constructio

recording.

head, besgides the construction asg

n of the recording

disclosed in the

aforementioned patents which comprises a combination

of discharge ports, liquid paths #nd electro-thermal

converting members (a straight li$uid flow path or a

perpendicular liquid flow path), the conbktructions using

U.8. Patents Nos. 4,558,333 and 4

constructions in which the heat*aI

in a bent area are also covcred b

In addltlon. the present 1nvent10n

459,600 which disclose

ting portion is disposed
the present invention.

is effective for

a construction based on Japanese ald—Opén Patent Applica-

tlon No. 59-123670 which dlscloses

which a slit common to a plurallty

a consgtruction in

of electro~-thermal

converting members is the dlscharée portion of the

- - A ben o tames W%y l P R ISR L AP LR T It bt i
e o .

electrothermal convertlng membérs,

based on Japanese Laid-Open Patent

138461 which discloses a construcllon in which an opening

for ahsorbing the pressure wave of
i

i

or a4 construction

Application No. 59-

heat energy corresponds

e 2 wuae &



described later, for exanple, the tabl-e of ROM 56 20 .including a

recording head 59 is controlled by a head driving contfﬂsﬂa@
7 shows -a series of operation 25 sequences|when the poigmmi:
of the ink jet recording apparatus body is closed in a F;-'
ink cartridge 51 is nounted with r%faect

{
1 to the discharge portiomn. l
Further, the recording he%d of the full line
type having a length correséondinl to the width of the
largest recording medium on which:the recording apparatus
§ can effect recording may be of a construction as disclosed
in the above~mentioned publications wherein that length
is satisfied by a combination of A plurality of recording
heads, or of a construction as a single recording head
formed as a unit, and the present invention can display

10 the above-described effect more effectively. ’

"In addition, the present invention is also

effective in a case where use is éade of a recording
head qf the interchangeable chip éype which is adapted
to be mounted on an apparatus bodi to thereby make the

15 electrical connection to the appaiatus body or the supply
of ink from the apparatus body possible, or a recording
head of the cartridge type providéd integrally on the
recording head itself. . .. . 1 = . ..

Also, the addition of recovery means, preliminary

g0 auxiliary means, etc. for the recérding head pzoﬁided
as the construction of the record%ng apparatus of the
present invention can more stabil%ze the effect of the

present invention and is thereforé preferable. Specifi-

R Ty L T L U R s TP T P TR Ape)

cally mentioning these, they-are %apping means, cleaning
25 Weans and pressurizing or suctionzmeans for the recording

head, an electro-thermal convertiﬁg member or” a heéting

element discrete therefrom or pre%heating means comprising

|
|
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34 1 to the ink jet recording apparatus 53 shomn NelNrgfets 6 -and
the termnals 19a and %9B--of -t-he—medium-19-Gf "THE T nK 1G5l \mesios re
el ectrically connected to the pin ternlnaI5120a and 24

apparatus side and the ink supply systemis jconnected us

body. At a step S101, a power source switchiis closed. At a step S102,
whet her the ink cartridge is rmuntedgl\d_,th respect to the apparatus is

j udged. 10 If the ink cartridge is*hét nounted, a warning lanp is turned
on at a step S103. If the ink cartridge ; :

1 a combination of these, an&'iﬁ isialso effective for

-~.accomplishing stable recoxrding toicarry out the preliminary
discharge mode in which dischargetnot concerned in
recording is effected. %

5 Further, the recording mode of the recording
apparatus is not limited to a rec%rding mode using only
the main colox such as black, but%may use a recording
head constructed as a unit or a cémbination of a plurality
of recording heads, and the presejt invention is very

10 effective for an apparatus provided with a plurality
of different colors or at least one of full colors
provided by mixed colors.

: The above embodiments of the present invention
have been described as uging ligquid ink, but, the present

15 invention also permits the use ofgink which is in the
solid phese at room temperature or ink which becomes

softened at room temperature. Infthe above-described

ink jet recordlng apparatusL lt zc pqulé; to regulate

the temperature of ink 1tse1f witrln a range from 30°C

20 to 70°C and effect temperature control so that the

viscosity of the ink may be withid a stable discharge
i
range and therefore, use can be m%de of ink which assumes

the liquid phase when the recordzqg signal used 1s

e oeae e et et et W 4w

lmparted In addltlon, the temieqature rlse by heat
25 energy is positively used as the %nergy for the change

of ink from its solid phase to it liquid phase to -thereby
!

prevent said temperature risc, or .ink which solidifies



is judged to be nounted, a{ a step S104,.the resistance vatue of the medi um
carried on.the.ink. catLLJdge ds-read: A& ep—S1QE
the read resistance value, data is read out {from a Gg
S106, the data is judged, and if the data ig absent, anp is
turned on at a step S107. If the data is priesent, dRH A% il

is transferred to a driving RAM Thus, at &g step S109, the recordi ng 20
head is driven in accordance with %gredeterim' ned table, and at a step
S110, whether printing is

1 when left as it is used for the purpose of preventing
--. the evaporation of the ink, and ak any rate, the use
of ink having a nature that is liguefied only by heat
energy, such as ink which is liquefied by the imparting
5 of heat energy conforming to the recording signal .and
is discharged in the form of liquid or ink-which already
begins to solidify at a point of time whereat it reaches
the recording medium is also applicable to the present
invention. In such a case, the ink may assume the form
10 as described in Japanese Laid-Open Patent Application
No. 54-56847 or &apanese Laid-Opeﬁ Patent Application

No. 60-71260 wherein the ink is retained as liguid or

solid in recesses or through—holef in a porous sheet
and is opposed to an electro—ther&al converting member.
15 In the present invention, what is most effective for

e¢ach ink mentioned above is what éxecutes the above-

described film boiling systen,

An lnk carLrldge lnter%hangeably:provzdcd

for an ink jet recording appar%tus provided with a

20 recording head for causing the dlscharge of ink to
thereby effect the recording oﬁ an image, and contaln—
ing the ink therein and effect%ng the supply of the
1nk in conformlty w;th thc dlséharge of the 1nk s
characterlzed by the provision %f a medium provided

25 with information for controlllqg the driving conditions

of the recording head. i.

R



—

possi bl e or whether a printing signal is present is judged, and if printi

| s possible Dﬁ the printing signal, printing is effected-at -a_step S111.

Y iy

prlntlng

cartridge may be effected by detecting the nedi um

10

15

20

25

30

35

ﬂllﬂ)ﬂlﬁ)osm ble, return is nmade to them%tﬁ , Where

ed to nake the 35 recordi ng hegs
cour'se, the detection of the presence] i

- 89 -

e Pa £t A icatio 0. 90 +3-2304

1. An ink cartridge mountable on a mounting portion
along an insertion path (332) of an ink jet recording
apparatus having an openably-closable plate (333) 6penat;ly
and closably held in said insertion path: (322) to said
mounting portion, and locking members (336, 337) for
restraining said openable~closable plate from both sides of
said insertion path (322) to thereby inhibit the opening
movement thereof, said ink cartridge containing therein ink
to be supplied to a recording head and having projectedly
provided on the opposite sides thereof unlocking menmbers
(341, 342) engageable with said locking members (336, 337)
during the mounting of said ink cartridge to release the
restraint of said locking members (336, 337), said ink
cartridge being characterized in that said unlocking members
(341, 342) are provided asymmetrically with respect to the
direction of insertion into said insertion path (332).

2. An ink cartridge-according to Claim 1, characterized
in that said ink jet recording apparatus has mounting
portions and 1nsertlon paths correspondlng to ink cartrldges
individually contalnlng a- pl'urallty ‘of " different kinds of
inks therein, and said unlocking members (341, 342) provided
on said ink cartridges are asymmetrical with respect to the
direction of ‘insertion into said insertion path at positions
different for respective corresponding ones of said mounting
portions.

37 "An" ink ‘tartridge removably “moiunted ‘on & Ffixed "

mounting portion of an ;nk jet recording apparatus and
supplying discharged ink to a recording head carried on a
movable carriage, characterized by a flag member (404)

5



carried on the ink cartridge. 5 Tabl e 3 bel ow shows an-exanpi e of

t he conversion table of the resistance val ues of the Tesistor on the ink
driving conditions, etc. for @Qgﬁ@tmse@m@maﬁ

cartridge._and the ket
HiEL L T LT

di schar ges [k er’t] [[err]s]. [ KHz]
- 90 -
c':'atpable of béihg pro'éruded and contained; and means '('466') for
protruding said flag member toward a path along which said
carriage is moved only when said ink cartridge is mounted on
said mounting portion; a photosensor (424) provided on said
5 carriage being capable of being shielded from light by said
flag member. '

4. An ink cartridge according to Claim 3, characterized

in that said photosensor (424) is a sensor for detecting

10 infrared light, and said flag member (404) is formed of a
material capable of intercepting said infrared light.

5. An ink cartridge according to Claim 4, characterized
in that the position in which said flag member (404) shields
15 said photosensor (424) from light is made different along the
direction of movement of said carriage to thereby make the
detecting position of said photosensor (424}, for said flag
member (404) different, and different information is obtained
for each ink cartridge mounted.
20 ' .
6. An ink cartridge according to Claim 4; characterized
by an ink bag (430) containing said ink therein and wherein
the level of the position in which said fiag member (404)
shield said photosensor (424) from 1light is varied in
25 conformity with the quantity of the ink in said ink bag (430)
to thereby detect ‘the presenbe ‘or ‘absence of said ink.

7. An ink jet recording apparatus compri$ing an ink

cartridge according to Claim 1, characterized in that the

30 locations at which said unlocking members and said locking

members are disposed are asymmetrical with respect to the
direction of insertion of said ink cartridge.
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8. An ink jet recording apparatus according to Claim 7,
35 characterized in that a plurality of ink cartridges are
provided so as to individually contain different ‘kinds of
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ance val ue vs. head drivin
onverS|on table recorded in the ink jet recordi ng appe
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" inks therein, said plurality of ink cartridges are mountable

on corresponding mounting portions, respectively, and said
unlocking members (341, 342) and said locking members (336,
335) are _asymmetrical with respect to the direction of
5 insertion of said ink cartridges at positions different for
respective corresponding ones of said mounting portions.

9. An ink Jjet recording apparatus in which "an ink

cartridge (401). containing therein ink to be supplied to a

10 recording head for discharging the ink to thereby effect

recording is removable mounted, characterized by a flag

member (404) provided on said ink cartridge and adapted to be

protruded toward a path along which a carriage is moved only

when said ink cartridge is mounted on a mounting portion; and

15 a photosensor (424) provided on said carriage and capable of
being shielded from light by said flag member (404).

L7}
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36 1 This conversion table is pre-recorded.i.n.the_control ROMIAT
the ink jet recording apparatus. After the @resence—e%~the-|nk cartrldg

conf i r med-=the—nformattomon the ink cartrildge is r;mg‘A Lhe. g&anc
val ue. Were for exanple, the kind of the ink jet re nfdj us 53 is.
t he appar at us exarrp‘le #iin Table 2 and the Kind of théjih % nk [e‘l”r

in - 92 - l

L~ ABSTRACT OF THE DISCLOSURE

i
.
1
i

An ink cartridge inter%hangeably provided
for an ink jet recording apparatus provided with a

recording head for causing the discharge of ink to

(5]

thereby effect the recording of an image, and contain-

ing the ink therein and effecting the supply of the

ink in conformity with the dlscharge of the 1nk is
characterized by the provision %f a medium provided
. with information for controllin% the driving conditions
16 of the recording head. ;

15

20

- e ememe 6 M —— st Wik e i 0 B B8 e i A ke At Al G & Sl e U $3 s S WRETLY $81

!
i
!
!
!

H
s . 2% o . . e A R et
T B I e R i '-.‘nﬁ-q.nﬁ'w""""”'i" Cav msrmartian, mad s pan bt Y TR aE et Mg S s

25 -



.on 10 __ #the{cartrldgeup

Table. l...Lf..the.resistance value of the.resistor

correspondlng theretois 1 k[err] the TRt ormgtion ST
is 21 VvV, that the pulse width is 7 [err]sec, tthat LDQ_QLLMIHQ frequency IS%;

4 KHz and that the nunber of prelinnar |scharges is 128 tines is read
ROM;i 56 mhu%&h@tnﬁmhﬂwﬂadem Tabl

fromthe conversion table recorded in t
3, by the CPU 55, and then is transferre s the data i ving of
the ink jet recording head to a particular area of th W se,

t he resistance val ue

TSt e et oy st e aommn 4 ve s
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20 corresponding to the ink [err] 15 I00 K[EFT], the conditions-that the
driving voltege is 28 V, the pulse width is [err]seg, the driving _ _
frequency is 6 KHz and the nunber of prelimnary discharge$ is 50 tines are
read fromthe conversion table. Wen thg/ecdrding headhiSbsetiaaBeon flmiaged

driven to effect printing, the CPU 55 a ng iindi cates t hERNI RN

data fromsaid determ ned area of the

04

e ame et ms e e
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fofon o f A

RAM to a readi ng head controll er "587 ¢t Tourse,the—tabte—di-ffers—fron
apparatus to apparatus, and for the ink [err], in'the apparatus exanple |1
the driving voltage is 21 V, the pulse widthlis 7 [err]sec, the - driving
frequency is 3 KHz and t he nunber of prel'h1hary di scharges i-s 50 tines;’
and further, if the clog preventing necha mis a very ﬂ%@%ﬁ@&g

the ink [err] is unsuitable, if the data the conversio
apparatus is made to 10 have a particular value (in thlg
identification, the ink jet recording appara;us WI|| Judg
| npossi bl e, and can produce-an --- ;-

FIG. 3
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——tnten

alarm Thus, any ink which is difficult to dis hmuhﬂﬁgzgd in a
recordi ng head having a predeterm ned charact eEi stic can be autonati-catty--~—--. ..

discrimnated. Further, by sufficiently securing the capacity of the
conversion table, many expected kinds of ;dfiving conditions are input to
t he conversion table, whereby there can 6’ realized an ink jet recording -

appar atus whi ch can cope with excellént ifkbin the fut ur eThid Skedr B& Been Replaced
af oredescri bed enbodi ment, description has beén made:w th 1y
exanmple in which reading is effected fromthe, i mmm,r

|
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25 conversion table and the driving voltage, the pulse width, the driving
frequency and the nunber of prelimnary dis¢harges are all nade vari abl e,

but it 38 is apparent- that it is alge po$sib|e to_farm.in-the--apparatus
acircuit in which nore sinply, for ex le; only the d(lv[Qg,Xgiéﬁgg&donly

the pulse width, or only the driving fr lency, or a pouke
conbi nation thereof is set by the resistance val ue i
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of the resistor. Also, the information desi gnated by the nedi um can

i nclude, in addition to these, the conditions of the pre-heating in which

the recordi*ng head is pre-heated to inp oye{the characteristic of 10 the

ink or the prelimnary discharge in whi di;schar ge net--concerried in

recording is effected to inprove the rech i.ng char act ] ﬁs Replabdd
»

di scharge conditions that .opti num di schagé!can be obt .
recordi ng, the ink discharge 15 condi tiong when recor djlti
the use of inks of plural colors, or the discharge recovil
the recordi ng head which correspond..to .

ELECTRIC POWER \ 5101
SOURGE TS O

P le

$102
YES INK .
CASSETTE £§ PRESENT

S103

INDICATE HY WARNING LAMP
—

y $104
s

READ RESISTANCE VALUE OF

CASSETTE

y $105
PICK UP DATA EROM DATA.
TABLE |

8107'\

INDICATE BY TRANSFER |DATA (DRIVING
WARNING LAMP CONDITIONS TO RAM)

P

2. ! 5108

L

HEAD PRE-HEATING SEQUENCE 5109

T i R R
} . . " . M em e N Gw oy e O e Land




+he-tlnk=used..Ihe:di-schar ge -rrecovery conditions-are 20.. . performed when the
di scharge state is deteriorated bef ore prede erm ned recor di ng is

term nat ed, ¥and i ncl ude, for exanple, a s§Vigs of operati-ons-of Tovi ng ‘the
recordi ng head to a position opposed to & p nmenber, th e%&ﬁww aped
the cap to bear against the discharge por/f rface,’ dr|v

recovery to thereby forcibly discharge the |nk fromthe di %mﬁm\m
openi ng the cap, thereafter

19a,19b

r % e L Tiam | e ¥ TR w hege e emy Amerem
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39~effettrng—-dle-suction for_disehargi AR

the di scharge port surface of the recording
t hese operations or a conbination of two gﬁ/
That is, the discharge recovery condition

7eadAby a-blade>-br one of
pre of these 5 oper ati_ons.
how t he selectionof these

operations and a condition for which these beratlons ar

what degree of |oad, and optinmum conditions ?re set in cg‘iﬁm““

FiG. 10




srir ol the imk.. For:_exanple,..fof.ipk-whichds:lowin .

viscosity amd easy to dry, it is necessary to set the discharge recovery =~
operation at high frequency, and for inkwhiich is high in viscosity and

difficult to dry, the frequency of the f?}/'discharge I €C QML ERbet PREBRE RéPRICE
can be set low. Here, the frequency inc

26 not only the
recordi ng operation, but also the operation |oad or the Ii4 E
recovery punp in the recovery operation. Al so, the pre-heati

are necessary for bringing about such ink conditions 20

G 77 "

i
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t Aatgpt T umr-eecordi-ng- <can.be. acconpl i-shed.ducing . recording. in. cOnformity, . ...
with the characteristic of the ink used. For jexanple, as regards ink of

hi gh viscosity, it is preferable to heat )S/#%';i nk at a sonmewhat high

tenperature to reduce the |oad of the 25 jff/di scharge conditions durihg
the recording by the recording head, and ad/¥ist the vi scosiis\Shesf HaslReeniRajisceq

| i

FIG 12

~- e e



By these various conditriong 1t he--conversi-on..tabl e of

t he body side, nore excellent recordlng can be acconplished nore easily as

conpared with a case where discharge 5 rmng to the characteristic
of ink is effected under only the dischaf ondi tions. As r.egards the form

in which the resistor as the nedium.is car d on the mkHigrtrldge such
resistor nmay be provided at -a predeterm ned |pcation on t

the ink cartridge in which a 10 collecting portlon S prowt ’
alternatlvely,

o ———————

FIG. 13
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may "bé Pt ovi-det-on-t-he—-uppet-shf.ace-of .. t he. |€k -Gartri-dgeasshowr:i: -« -
Figure ‘8. 15 20 25 41 1 In this gase, as regards the

resi stance val ue of the resistor, a resis}ar bf dlfferent resi stance val ue
may be carried between the ternlnals of ;&f o
| R
This '

[ i

FIG. 14




cartridge side which are conpected to the contacts of 5 __ the apparatus
side, or the expanse of the resistor can be ghanged, whereby the resistor
may assunme-wne of various resistance values, | As a nmethod of changing the
resi stance value of the resistor at thisjﬁ P, it is _possible to utilize a

| ogo type or the like of a 10 predeterninevééhape. Al so, the set resistance

val ue may be such a value that the-conversi/qfbt abl e setThiaShded ¥ &Q%liﬁg as
I hi s

previ ously described can be properly read out. As a net i
resistor on the 15 ink cartridge, nention nay be made o -‘:f;ﬁ'ﬂ*

formng 1

FiG. 15 |




the resistor by printing so that it may directyty assSume a-predet erm-nRed—.
resi stance value relative to the upper surfacga ~of the cartridge, or a

met hod of sticking a label printed with a r/{ .'tor so that it may assunme a
20 predeterm ned resistance val ue. For the unting with respect to the
apparatus of a cartridge provided with such a,é/f: I stor having a

predet erm ned resistance val ue, design is madée such that. the termnal.of—~
the resistor and the termnal of 25 the body side scratch each other. Thi

i s because in sone cases, stable reading of the resi'stanc ’niiimml

=

acconplished even if ‘the termnals are 56

&

J
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4771 T Cconnécred Together w i tirerT burfaceE“DXTdYZed and a filmremaining
formed thergon, and such instability can b | i mnated by nounting the
cartridge in such a manner that the OXIdIZé%WfI|Iﬂ is scraped off. 5

In the foregoing, a resistor has been descpabed as an exanple of the
resistor carried on the cartridge, but it i§salso possible to use a
capacitor, a diode, a coil, a battery or the'li ke for the B

eplaced
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e,

Figore-9-shows -an-enbodi nent of the afore- 10 described ink cartridge.j ..
which the information nediumis nmade renovably nountable. In Figure 9, the
ref erence nuneral 28 designates a chip prgyi fled with a resistor which is an

i nformation nmedium By the chip 28 being “e8birned with the mating portion

of the ink cartridge, 15 this ink cartridgfybeconmes entirely identical in
appearances and function to the ink cartrid shown in Figure_5. ) )
Accordingly, in the manufacture of the ink cartridge of the present ~
invention, it is unnecessary to pre-assenble; and prepare t mﬂhmirm

t- Abis Bhoet
the ink 20 cartridge correspending to the kind of the ink a’mmmm "m”'




—t

elenent 19, and it will becone easy to prevent the m xing of products if
the chip 28 is mounted when the ink cartr"ldgis filled with the ink, and -

efficient preduction be cones possible wt result that an 25 inexpensive
and highly reliable ink cartridge is reali 43 1. -JEnbodi-prent- 2] In

Enbodi ment 1, a si | e el ement such as a resd' r has been sho as .t he
i nf ormati on nedi umrrpbut . 5425 ThlsSheethiBeenéephcﬁd
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OF APPARA TING DIRE(-
BODY s 6&0& OF CARTRI-




Lnt.he: present: i:nvention,. a sem conductor can be 5 enployed as another__ k...
exanpl e of- the information nedium Figure 10{shows an enbodi ment of the
present invention which is provided-with ¢l ectrically erasable read-only
senmi conductor nenory array as the informf¢n nediumin the ink cartridge.
The reference nuneral 21 denotes 10 t he L{% cartridge body.  The T
reference nuneral 22 designates a sem conddctor nmenory arr §.€

sem conductor nenory array is an ROM (read-oﬁlly menory), an

(electrically erasable rewitable read-only penory)’, a batt
or the like. The 15 reference nuneral 23-dfznot,-es a substr

FIG. 20 -

|’

NSAON NN SNANIANN

342 340 344

. FIG. 21

, 314
O
;

37

TO CONTROL UNIT
OF APPARATUS BODY 3,¢




SCCUL TGRSR TErAR s i Honeehthiscidersartry dges: Thisasubst:rat - .has.
a ternlnal pqrtlon 26 for fixing the nenory aPray thereto and electrically
connecting the nenory array to a connector ppared in an ink jet 20

recordi ng apparatus 24. As shown in Figur 0, when the ink cartri dge body -

Is inserted into the ink cartridge r_eceiving rtion 27 of t elnk 1
recordi ng apparatus 24, the.connector 25 and e termnal po a"ed
electrically connected together. At this ting, 25 an ink re

waste ink reservoir are |ikew se connected to] the cdnnecting

I nk jet recordi ng appar at us.
FIG. 22

INK
COMMUNICATION !
CONTACT — ?
CONNECTION : P
CARTRIDGE y ! R
HOLOING ; i { - INSERTING
@ @ @ @ DIRECTION OF
CARTRIDGE

F /G 2 3 A INK COMMUNICATION 4'@)

CONTACT CONNECTION 4@
CARTRIDGE HOLDING :@

F/G 238 INK COMMUN!CAT!ON[! ——i(D

CONTACT CONNECTION | 6]
- CARTRIDGE HOLDING 16)

'F/G 23C . INK_ COMMUMICATION F—— (D)

CONTACT CONNECTION | —Q)
... CARTRIDGE HOLONG —————i(3)

FIG 230 INK COMMUNICATION ———— (D

CONTACT EONNECTION ()

CARTRIOGE HOLOWNG b———— @) - -.
®

FIG 23 " oo —@

CONTACT CONNECTION ———i(2)
CARTRIDGE HoLmNGm 1(3)




- ——————

44 1 The series of operation sequences when in this state, the
RS S RREE s W ESH- of “te i nk’ j et recar dl.ng ppar at us. body...i.s cl.oesed are.
simlar to those shown in Figure 7. In th 'sent enbodi ment, the menory
array 5 provi ded on the ink cartridge p 's nore |nformat|on to be
recorded-thereon than the information nedi Shown I n Enbodi nent 1 (menory
arrays of 1 or nore (K byte) as the | owest acity are now comrermally

i
! o Has Been R e,placefl
I
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avai | abl e)__and therefQrez+the-ink ‘| et dri.vi-ng: comgiiti

di scharge recovery conditions, the pre-heating condltlons etc are
directly witten therein as in the conver5|od table carried on the
apparatus body in Enbodi nent 1. Accordingl A’the CPU qui ckly transfers the
I nformati on such as the ink jet driving c gh ions 15 as the data during
the driving of the ink jet recording head f the nenory array to a
particul ar area of the RAM after the closingjof the ,power source sw tch:
When the recording head is to be driven, the dr|V|ng may be effected in a
manner sim.lar to that described with 20 regpe¢t t-0 Enbodlnent 1

This Sheet Has Been Replaced
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1
P'\.___/'_\— -
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Afeature.nf fhe present enbodinent is that as preV|oust descri bed, the

i nformation such as the driving comar s - et-¢- --mat.ching the.ink in the
ink cartridge®is recorded in the nenory of the |nk cartridge 25 for each
kind of the ink jet recording head and thereffpje a conversion table need
not be prepared on the ink jet recording ap fus body. Accordingly, it rs
unnecessary 45 1 to prepare a nunber of conjfrsion tabl eg;i advance

N )

FIG. 27A

FIG. 278

—— 0100 e = e
S bt a4 e oo aa
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That _i.s. _ih the present enbodinent, even if newink is prepared in the
future, only the ROM data of the Tk cartridyg=carnbechanged—ang=siz
therefore, the present 5 enbodi ment is highjin expansibility. Figure 11
shows an exanple of the ink cartridge in 24 _the renovably nountabl e

I nformati on nmedi um adopts the nenory array ‘described in connection with
Figure 10. |In Figure 11, the reference nut 10 30 designates a

sem conductor nenory array such as ROM EEP or a battery back-up RAM
The sem conductor menory array 30 has on the ousinq

31 thereof .a term nal
33 for electrically connecting the nenory arr to the . -
y . g y y - . This Sheet Has Been Rep

.




connector 32 of the ink cartrldge

t'erm nal

to the memagy array. Accordingly,

The reference 15 nuner al

34 denotes a

again int

for electrically connecting the |nkb;
e

apparent that an effect simlar to that of

i s obtai‘ned. 20 [Enbodiment 3] Figure 12
i nvention in which the informtion

pr esent

head driving conditions are recorded 25 in a,nenDry on th

parallelismto
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the direction of insertion of the ink cartridge into the ink jet recordlng
apparatus. The reference nuneral 46 1 35 @esigna oG Rels v
whi ch the information such as the ink jet driying conditions is recorded at
35a in parallelismto the direction of insquy of the ink cartridge by
variations in magnetization polarity, 5 densiyty, etc. Also, in order to
prevent unsatisfactory reading of the informéuz%n caused by a change in the

This Sheet Hag Been Re: laceu .

L

104A —

FIG. 374

1048

FIG. 318

FIG. 31c

108




insertion speed, exclusive tracks in which timng information.i
ff edet ergned -i nterval s are set at 35b |n p ral I'el {7 '”“Ff?a* A;Egpﬁ,ﬁ";r
e 10 afforenentioned information is w g% As shown in Flgur-'~- =3

¢ nf or mat i of-such as the ink jet head drt condltlons recorded on the
gnetic tape is successively read by ar ing head 36 when the ink
cartridge is inserted into the ink jet 15 ecordi ng head body. After PhTSi

information is transferred to the RAM area'#h t he jnk jet recordlng

- apparatus body, the ink jet recordi ng head ¢an be driven oquh
this |nfornat|on in the sane
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manner as in the enbodi ment shown in Figure 10. 20 [Embogiygnt 4]4 ﬁl%%{’gi@
shows anot her enbodi nent in which the nethod of recording'informtion on

t he ink tridge in the-enbodi t sh in Fi 12 i Ha AT
e ink cartridge in therenbodi nent shown in Figure is c dﬁg@gthEN?QﬁﬁET

25  present enbodiment, the information such as the ink jet ng
condj tions uses'a bar. code 37 sticked to tHe housing portio+ Kf t he ink
cartridge, in pliace of the 25 SEP 1995
!
1. . INK JET RECORDING APAPRATUS AND

INK CARTRIDGE FOR THE APPARATUS

BACKGROUND OF THE INVENTION

5 Field of the Invention

This invention relates to an ink jet .recording
apparatus provided with an ink jet head for effecting
recording with flying ink droplets utilizing the
film boiling phenomenon of liquid.

10 The present invention also relates to an ink
cartridge interchangeably provided for the ink jet
recg;ding apparatus.

Related Background Art

In recent years, various ink jet recording
15  methods have been put into practical use because in
such recording ﬁethods, the creation of noise during
recording is negligibly small and in addition,
recording can be effected on plain paper.
Among them, the ink jet recording method
20 described, for example, in Jaéanese Laid~Open Patent
Application No. 54-51837 (the so-called bubble jet
recording method) is such that heat energy is caused
to act on ink and the ink subjected to the action of
this heat energy causes a sudden volume change (film
25 boiling pherromenon) resulting from a state change and
by this action force, the ink is discharged from a

discharge port at the end of a recording head unit,



REPLACEMENT SHEET 47 1 nmagnetic tape shown in the previous enbodi nent.
Again in this case, as in the previous enbodi nent, the infermati.an.such _as

the recording head driving conditions is succe55|vely read Hay:.a.: T SWEET
head 38 when the ink 5 cartridge is inserted into the |n cartri-gge— |
receiving portion 27 of the ink jet reco$di ng apparat us. )
enbodi nent, a bar code need only be pri%%ed as the recor i g gidgéé;ﬁﬁkj
therefore, the nedium can be manufactured relatively easijl y-and _an

i nexpensive ink 10 cartridge can be provided.

1 whereby flying ink droplets are formed and adhere to a

recording medium to thereby accomplish recording.
The principle of ink droplet formation in
such a recording method is that when an electro-thermal

5 converting member is electrically energized, the ink
in the heat-acting portion subjected to the action of
the heat energy which is ink droplet forming energy
causes a state change resulting from a sudden
increase in volume, that is, the ink in the heat-

10 acting portion causes the creation, growth and
contraction of a bubble very momentarily, whereby
the liquid present between the heat-acting portion and
the &ischarge opening is discharged as an ink droplet.

By repeating such cycle of creation, growth,

15 contraction and disappearance of the bubble, the ink
is subjected to high heat. Therefore, thermally
unstable ink is liable to cause a chemical change and
in the heat~acting portion, production and precipi-
tation of insoluble matters may occur and further,

290 the recording head may become incapable of dis-
charging the ink. Accordingly, to effect recording
at a high speed for a long time by the use of such an
apparatus, it is very important to improve the
stability of the ink and on the other hand, to set

95 the optimum driving conditions corresponding to the
ink in the recording head.

Figure 1 of the accompanying drawings shows



[ Enbodi nent 5] Figure 14 shows anot her enbodi nent in which
recording information on the ink cartridge in 15 the enbod nﬁﬂﬂASBﬁ‘
Figure 13 is changed. In Figure 14, the reference nuneral B9 v
ink cartridge, and the reference nuneral 40 denotes a threg-Mdi |onal
information pattern di sposed on the houging of the ink cargrj Eﬂé@gﬁ
i nformation pattern 20 40 is nolded intéggrally wth the hqusi

cartridge. The reference nuneral 41 designhates a three-dirfensional
information pattern for timng information. As shown in F
i nformation

1 variations with time in the surface temperature T of
the heat-acting surface when an electrical signal
of pulse waveform shown by P is input to a recording
head having an electro~thermal converting member and

5 the volume V of a bubble then created. When the pulse-
like electrical signal P which is switched on and off
is input to the electro-thermal converting member
at a time to and a time_tf, the surface temperature
T of t+he heat-acting surface reaches a maximum

10  temperature Tp at the time teo

Here, when Tp is higher than the boiling point
b of the ink which is in contact with the heat-acting
surfaee, a bubble begins to be created from a time
ThO at which T = Tb in the heat~acting portion filled

15 with the ink, and the volume thereof increases with
the lapse of time and reaches a maximum volume Vb at
a time tp. When the electrical signal é is switched
off at tha time tf, the surface temperature T begins
to attenuate gradually and accordingly, the volunme

o0 V of the bubble decreases and the bubble disappears
at a time tg;-

\ In order to ensure the discharge of ink
droplets to be effected efficiently and stably in an
ink jet recording apparatus, for example, in the

25 aforedescribed bubble jet recording method, driving
conditions for film boiling such as a voltage, a

pulse width and a frequency at which electrical



such as the ink jet

recordi ng head driving conditions 25 recarded on fhe

t hree-di nensional information pattern is successively read {bRER ACERENNGHERM
switch 42 when the ink cartridge is inserted into the ink dartredge

REPLACEMENT SHEET 48 1 receiving portion of the ink jet recoggggk )
apparatus. After this information is transferred to the RAWM ar i9ER %96 1
jet recording apparatus body, the ink jé&t

10

15

20

25

A

energy is supplied to the electro-thermal converting

member and further, control such as pre-discharging or

pre-heating for effecting stable practical printing,
or the recovery operation of the recording head &are
programmed in advance in the ink jet recording
apparatus by hardware or software in accordance with
the characteristic of ink set for the ink jet
recording apparatus. Particularly, in a recording
apparatus of the type in which an ink tank storing
therein ink to be supplied to a recording.head is
interchangeable for the apparatus, if use is made of
an ink cartridge storing therein ink of other kind
which does not match these various set conditions,
there will not be obtained an appropriate combination
of the characteristic of the ink and the driving
conditions and therefore, normal driving of the
recording head cannot be accomplished and recoxrding
of high quality will become difficult to accomplish.
For this reason, usually, the form of the ink
cartridge interchangeable for the recording apparatus
is designed exclusively for each apparatus so that
the user may not misuse the ink cartridge.

An example of the form of such an ink
cartridge is a box-like form. The ink cartridge is
designed such that by the operation of mounting the
ink cartridge on a cartridge mounting portion, a

hollow needle provided on the mounting portion is




recordi ng head can be driven on the basis of this 5 I nf or
sane manner as in the enbodi nent shown in Figure 10. [Enbod

NetTEit Sreer

15 shows anot her enbodi nent in which the 10 net hod of recor g i nformatl
on the ink cartridge in the enbodi nent showmn in Figure 14 i h@®ggp #@5
Figure 15, the reference nuneral desggnates an ink cartrid and the ’

reference nuneral 41 denotes a three=di nensi onal informati
di sposed on the 15 housing of the ink cartridge 40. The
pattern 41 is nolded integrally with the housing of the ink

I  thrust in the rubber plug of the cartridge so that ink
may be supplied from an ink containing portion in the
cartridge to an ink supply system through the hollow
needle.

5 However, the conventional ink jet recording
apparatus having such.an interchangeable ink cartridge
only permits the use of ink fit for the discharge
conditions set in that apparatus and cannot select ink
of different discharge conditions and therefore, the

10 range of use of the ink jet recording apparatus.is
limited and a wide range of use of the ink jet
recording apparatus having an excellent recording
charaéteristic has been difficult. Also, even if ink
having more excellent discharge and recording character-

15 istics is devéloped in the fuiure, it will become
impossible to use such ink or obtain a satisfactory
state of use because the program in the apparatus is not
proper.

The above-noted problems will hereinafter be

20 discussed specifically and in detail. Some examples of

the typical ink composition usable in an ink jet recording

apparatus are shown in Table 1 below.

25




cartridge. The reference nuneral 42 designates a three-dinensional
I nformation pattern for timng information. In the enbodi | .
Figure 15, 20 the information such as the ink jet head driyi REPLAOFENT QASET
so recorded in the three-dinensional information pattern i e eSSy
read by the photoelectric switch 43 of the ink jet recordipg}h 3? E%q%
the ink cartridge is inserted into the nk 25 jet recordin apg SERST
After this information is transferred to the RAM area in thelink jet
recordi ng apparatus body, the ink jet recording head can b

\.;w]r
% |

1 Table 1
Kinds of ink (:> (:> (:) l
Component T
° Water [%] 50 50 80
DEG [%] 47 37 17
PEG  [%] o 10 o
Dyestuff [%] 3 3 3
10 The ink (:) is an example of standard ink

which exhibits a popular performance in both

viscosity and solidification. On the other hand,

the:ink (:) is ink in which the percentage of the

component difficult to volatilize is increased

15 relative to tﬁe.ink (:) and therefore which is
characterizeé by a difficulty in clogging the
discharge ports of the recording head. Thus, an ink
jet recording apparatus using the ink (:) does not
require a mechanism for preventing the clogging of

20 the discharge ports during the downtime of the ink
jet recording head, or can be structurally simplified.
However, since the ink C) has relatively high
viscosity, it is necessary that discharge of the ink
which does not contribute the recording, i.e., an

25 operation called preliminary discharge, be suffici-
ently performed in advance in the early stage of

each use. This may sometimes lead to a reduced



49 1 driven on the basis of this information. The medium flo t

the information by the aforedescribed various systens, as s oPEPU&%ﬁﬁyﬁrgﬂgT
16, may preferably be disposed, for exanple, above the 5 ifnk connecting
portion between the ink cartridge and the recordi ng apparat s 253&%
to the direction of gravity. That is, it is preferable that {ag shown in the
surfaces 44-48 on the cartridge in Figuredl6, the informati §n nedi am or THe
i nformati on delivery

1 throughput. Also, the ink (:) suffers from a dis-
advantage that the ink is ready to blur on the
recording medium and a very high guality of printing
cannot be provided. The ink g:) is ink characterized

§ in that the percentage of water content is increased
relative to the ink (:) and the desiccation of the ink
on the recording medium is quick and recording of high
quality suffering much less from blur can be
accomplished. Further, the ink (:) has a feature that

10 it can be driven at a relatively high frequency because
it permits quick refilling of the nozzle after dis-
charge. However, the ink (:) is ready to desiccate and
therefore, the ink in the discharge ports of the
recording head is ready to solidify as during the

15 downtime of the regording head. Therefore, it is
necessary that the recovery operation such as pumping
and the capping operation be performed frequently
during the downtime of the recording head. Particu-
larly, where the ink (:) is used for a recording head

20 of the bubble jet type in which heat energy is
utilized as ink discharging energy, stable ink dis-
charge cannot be accomplished unless the electrical
energization time is made relatively short (e.g.

2-5 [usec]) and correspondingly the driving voltage

25 1is made high. According, in the case of a recording

head which can withstand such high driving stress,

printing of high quality can be accomplished, but



cordi ng

10 portion between the information nmedium and the ink j
appar at us body be positioned above the level line of ac pRﬂﬂA@EMEMTGﬁEFhe
i nk connecting portion between the ink cartridge and the ,.,
apparatus. 15 By the information medi umor the

delivery portion between the information nediumand the |n‘
head being so provi ded above the ink d&nnecting portion :
direction of gravity, the ink flows downwardly of the ca trldge 20 along
the direction of gravity even if it |eaks fromthe ink comreeting—portTon

and therefore, the nedium
! otherwise there will be obtained printing of low

quality which is bad in the accuracy of liquid droplet
shot. |
Table 2 below specifically shows some examples
5 of the driving conditions for the recording head

relative to the inks in Table 1.

Table 2 .
Examples Kinds of ink
ofappa- | —— | ©| @ |O
10 ratus Driving conditions
Voltage fv] 21 21 28
) Pulse width [usl 7 7 3
I’ Frequency [KHz] 4.5 4.0 6.0
Number of prelimi- |
nary discharges 50 128 50
(times)
15
Voltage ([V] 21 19 21
Pulse width {us] 7 8.5 7
II Frequency [KHz] 2 2 3
Number of prelimi-
nary discharges 50 128 50
20 (times)

The apparatus example I is an apparatus using
silicon single crystal as the base material of the
reéording head and carrying thereon a recording head
having a characteristic capable of withstanding

25 short pulse energization and high voltage driving
and responding to a high frequency. The apparatus

example II is an apparatus using glass as the base



la-

can be prevented frombeing wetted by the ink. Thus, adversg—effects—ste
| eak, the corrosion of the termnal portion {aM8PEA{EMENT SHEET

as electrical

unsati sfactory operation 25 of the sensor caused by slight || eakage of Th

i nk during the nmounting or disnounting of the ink cartridde cgg P 996
i dge 1 4@? t

m ni m zed.

present invention
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9

material of the recdrding head and carrying thereon a
recording head which is low in durability to short
pulse energizationf high voltage driving and a high
frequency, but is very inexpensive. -

For example, when the apparatus example I pro-
grammed with the use of the ink @ having the
standard characteristic being taken into account is
used in a manner in which the frequency of use is
extremely low, it is desirable to use the ink (:)
which does not cause clogging. However, it is
necessary that the user change without fail the
substance of the driving program of the recording
head in which are set the conditions for the best
discharge to be accomplished when the ink (:) is used
to the substances matchiné the characteristic of the
ink (:), for example, the conditions such as the number
of preliminary discharges, the pre-heating state, the
driving frequency and the pulse width.

To increase the printing speed in the apparatus
example I, the ink (:j can be used, but even in that
case, as described previously, it is necessary that
the user change without fail the driving conditions of
the recording head in accordance with the character-
istic of the ink (:).

However, it is cumbersome and mistakable for

the user to change the driving conditions in accordance




can also be applied to an ink cartridge for supplying ink

to the ink

I nparting portion 153 of an apparatus of the type in which
Figure 17, when an 5 i nk ret.ai ni ng menber 152 passes t hi
i nparting portion, a hole or recess 156 fornmed in the ink
152 is filled with ink and when the ink reaches the surfad
recess 156 in the ink retaining nenber 15 il1led with ink
surface of a recording head 151, a desired voltage is app

' gEPL%'GEMENT 'SHEET

hﬂ ll’\

oW
;etalgﬁﬂﬂﬁnenbe

or the 10
ieq to the

recordi ng head 151 to thereby discharge the ink and form é

recordi ng medi um 157 di sposed in opposed relationship with the recording

1 with the characteristic of the ink used, and

damage is

liable to occur to the recording apparatus due to the

malfunctioning of the recording head. For example,

where use is made of a recording head of the

5 the apparatus example II, when the conditions

type of

for the

use of the ink (:) are to be changed to the driving

conditions for the use of the ink (:), the head driving

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

is changed from 7 usec to 3 usec, whereby there is

10 provided good discharge of the ink (:). However, as

previously described, such driving conditions are not

suitable because they give high stress to the recording

head used in the apparatus example I and may

therefore

extremely shorten the life of the recording head.

15 Accordingly, when the life of the recording head is

taken into consideration, for example, the driving

voltage must be changed to 21V and the pulse

width

must be changed to the order of 7 usec and moreover,

the set frequency must be changed from 6 KHz

to 3 KHz.

20 As described above, it is adequate to use ink

which takes into account the used state and the

purpose of use of the ink jet recording apparatus,

but it is difficult for an ordinary user to minutely

change the program in the ink jet recording apparatus

25 body such as the driving conditions and the preliminary

discharge conditions of the recording head with the

kind and driving characteristic of the recording head




head 151 and noved on a platen. 15 In this case, L

t he af oredescri bed enbodi nents, control can be effected ;Jﬂﬁiﬁ gmﬁfﬁgHE%T
various kinds of information given to the cartridge 154 arfe transmtted
the interface 159 between the ink inparting portion 153 hnf @2& SE&r1993dde.
and a 20 processing table based on the information is splpcted to thergby
effect predeterm ned driving of the heafj{151. [Enbodimenf 77 Tie—TTK
cartridge carrying thereon an information 25 nmediumin
previ ously described has a construction as shown, for exanple, in Figure

19, and
1.
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by

t he form as

taken into account so that a change of the ink used
can be coped with. Even if such change is possible
at all, wrong setting may be effected and abnormal
printing or excessive stress may be given to the -
recording head, and it will be difficult to ensure

the reliability of the recording apparatus.

Now, when an ink cartridge interchangeable for

the apparatus is mounted in the apparatus body, it

is popular that the ink cartridge is held by a suitable

fastening means. Also, in the mounted state of the ink

caftridge, the interior of the ink tank and the ink
supply system on the apparatus body side are
commuﬁicated with each other by ink.

However, if the relation between the holding
position of the fastening means and the position in
which the communicétion is effected by ink is not
appropriate or especially there is a play in the
fastening means, the ink communication will not be
secured in spite of the ink tank being held by the
fastening means, and the ink supply system and the
ink tank will become spaced épart from each other.
If at this time, for example, the recovery operation
is performed, air may be introduced into the supply
system. If air is thus introduced into the supply
system, not only ink discharge will fail to be
properly effected, but also the recording head will

be damaged.



can be applied to an ink jet recording apparatus which

Its cover renpoved. In Figure 18, the reference nuneral 201
recording head in the formof a chip, and the reference nufre
a carriage carrying 5 the recording head 201 thereon and
novenent of its own for the, scanning by éhe recordi ng head

carriage 202, as will be described latek? there are provid
menber for reanany

pd—asupport

REARENRY SHEeT
el al 202 denot gs

ena t
231IZI §.§QP 96
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On the other hand, when the ink cartridge is
to be interchanged, the user may inadvertently insert
his hand into the carfridge insertion port and have
the fingertip injured or stained with ink. In order
to prevent this, there has been provided a protective
device as shown, for example, in Figure 2 of the
accompanying drawings. In Figure 2, the reference
numeral 130 designates an ink tube connected to a
hollow needle 120 and supplying ink to the recording
head, the reference numeral 131 denotes a mounting
bed for fixedly supportiﬁg the hollow needle 120, and
the reference numeral 132 designates an insertion path
for directly the ink cartridge 104 to its mounted
position.

The reference numeral 133 denotes a protective
plate pivotable about a support shaft 134, the refer-
ence numeral 135 designates a torsion coil spring
mounted around the support.shaft 134 and biasing the
protective plate 133 in the direction of arrow C, and
the reference numerals 136 and 137 denote locking
members for holding the protective plate 133 in an
insertion path closing position as shown and
restraining the movement thereof. That is, these
locking members 136 and 137 are formed symmetrically
with respect to each other, and have wedge portions
136A and 137A and locking grooves 136B and 137B at

opposed locations, and are both endowed with



carrying the recording head 201 thereon, and a cover 10

by dot-and-dash line) formng a part of the recording head
protecting a substrate printed with a head driving circuit
recordi ng head 201 has 64 di scharge openings disposed in t

menber (i ndicated

e

BTy —

front end

t hese di scharge openings is provided. Fu

er, behind the fegion i

portion thereof, and an ink 15 liquid at h cormunicatingwuzs%@mﬁg:'
i whPeh
Pa|

the ink liquid paths are di sposed, there is provided a connomtietd
chanmber for supplying ink to these liquid paths. In the inkuLiquid pat hs

correspondung

10

15

20

25

20 to 64 discharge ports, there are provided el ectTo-
resiliency, whereby they can be fexed in the direction

of arrow D. The reference numeral 140 designates

a rubber plug provided in the front face of the ink
cartridge 104, and the reference numerals 141 and "142
denote unlocking projection members {(hereinafter
referred to as the unlocking members) provided on the
sides of the ink cartridge 104.

In the protective device for the ink cartridge
mounting portion which is so constructed, as long as
the ink cartridge 104 is not mounted, the protective
plate 133 is held in its shown position.by the locking
members 136 and 137, and even if a finger tip or the
like is inserted into a cartridge guide or the like,
it will strike against thé protective plate 133 and
will not reach theltip end of the hollow needle 120.
Also, if as shown in Figure 2, the ink cartridge 104
is inserted from the direction of arrow A along the
insertion path 132, the unlocking members 141 and
142 will slidably contact with the wedge portions
136A and 137A of the locking members 136 and 137,
respectively, and wili push open these members in the
direction of arrow D.

Consequently, the opposite end portions of the
protective plate 133 are liberated from the locking
grooves 136B and 137B of these members and also, the
front face of the ink cartridge 104 bears against the

protective plate 133 and pushes it up in the direction




thermal conversion el enents generating di scharge energy available to
di scharge the ink liquid fromthese discharge ports and el ——

for supplying electric power to the el ectro-thermal conver{siREALACEMENT SHEET

el ements. These el ectro-thernal conversion el ements and elleqgtTodeWwTiNg
are formed on a substrate forned of
filmformng techni que, and
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52 ii4licon or the Iji Ke E§$f§1996 ’
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of arrow B. Thereafter, the hollow needle 120 thrusts
into the rubber plug 140 of the ink cartridge 104,
whereby there can be brought about a mounted state in
which the supply of ink to the recording head is

possible. When the ink cartridge 104 is to be

removed, the ink cartridge 104 is pulled out rearwardly

from its mounted state, whereby the hollow needle 120
is pulled out from the rubber plug 140, and then the
protective plate 133 is pivoted in the driection of
arrow C by the spring foxrce of the torsion coil spring
135 and returns to its vertical position and is
sandwiched between the locking members 136 and 137
and.réstores the state shown in Figure 2.

However, in the conventional ink jet recording

.apparatus as described above, the locking members 136

and 137 are provided laterally symmetrically and
therefore, even when the user inserts the ink
cartridge 104 with its vertical direction or its
longitudinal direction mistaken, the locked state of
the protective plate 133 will be released by the
engagement between the unl;cking members 141, 142

and the lockiné members 136, 137 and the ink cartridge
104 will be directed to its mounted position, and
this has led to the undesirable possibility that the
hollow needle 120 is damaged or the ink cartridge 104
itself is damaged and the supply of ink becomes

impossible. Also, an attempt to provide a special




partition walls, a top plate, etc. forned of resin or a glass nmaterial are

| ayered on this substrate, whereby said di scharge open
paths and 5 said common |iquid chanber are const ruct 6
rearwardly of said construction in the recordi ng head 2
circuit for driving the electro- thermal conversion ele
of a recording signal is provided in thelBormof a prin
In the carriage 202, rearwardly of the above- descri bed

NGEPLARNENT Wheer AP d
d. urther

0F, a drivin .,
mgnt 2 SoSER 189 asi
tdd substrate. 10

recordi ng head 2p1,
onnectar..209 _._n.the

Uk

there is disposed a connector substrate 212 through a ¢

connector substrate 212, there are disposed the

1
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device discretely to prevent such an accident would
make the mounting device itself complicated in
structure and result in an increased cost.

Now, some of ink cartridges are in a form which
is provided with an ink containing éortion and in
addition, a waste ink containing portion for containing
discharged ink, i;e., ink sucked during the recovery
operation performed to prevent the clogging of the ink
discharge ports of the recording head (hereinafter
referred to as the waste ink), and with such ink
cartridges, it is possible to scrap the waste ink
contained in the waste ink containing portion, by and
gimultaneously with the interchange of the cartridge.

If in an ink jet recording apparatus of such
interchangeable ink cartridge type, the recording |
operation is performed with no ink cartridge mounted
in the apparatus, recording will not be obtained
because ink supply does not take place. Also, if the
recovery operation is performed, waste ink discharged
from the waste ink system side will not be contained
in the ink cartridge but may be released into the
apparatus to thereby contaminate the surroundings, or
the released waste ink may contaminate electric
circuits to thereby cause an accident such as fire.
Accordingly, it is desirable to provide detecting
means for informing the user of the mounting of an

ink cartridge in the apparatus.



connector 209 for connection to the recording head 201 15 an

a..connect or

for connection to a flexible cable fromthe control circuit
apparatus body. Also, a capacitor, a resistor, etc. are nouf
connector substrate 212, and by these, the drop of the powe
supplied through the flexible cable and 20 the m xing of noi
signal are conpensated for. Further, tﬂﬁ;connector substrat
be described later, is supported on a slide nmenber so that

1%

OREPEASEMENT SHEET
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212 _as will

t may slide

wi th the openi ng-cl osi ng novenent of the cover nenber and tire—eoRrestok

209

may be connected 25 to the term nal of the recording head 201.
1 An example of such detecting means is shown in

Figures 3 and 4 of the accompanying drawings.

in Figure 3, a cartridge detecting flag 131 is

As shown

comprised of a rotatable flag shaft 131B supported on

5 the upper portion of an insertion port 121, a flag

plate 131C mounted on one end of the shaft, and a

cam portion 131A for rotating the flag shaft 131B, and

on the other hand, a lever member 132 pivotally moved

by the mounting of a cartridge 104 is provided

inside

10 the insertion port 121. Thus, when the ink cartridge

104 is inserted into the insertion port 121 and is

surely mounted with a hollow needle 120 being inserted

into a tank, not shown, in the cartridge 104, the

projected portion 132A of the lever member 132

is

15 pressed by the fore end of the cartridge 104, whereby

the tip end portion 132B of the lever pivotally moves

the flag plate 131C through the cam portion 131A and

keeps it in a light intercepting position for a

detecting sensor 124 as shown.

20 Figure 4 shows the details of the detecting

sensor 124 for detecting both of the home position

and the cartridge. The detecting sensor 124 is of the

transmission type and is provided with an optical path

135 between a light emitting element 133 and a

light

25 receiving element 134, and is designed such that the

optical path 135 is shielded from light by a home

position detecting flag 130, the flag plate 131C of




The carriage 202 is slidably and pivotably engaged with a QU|de shaft 203

t hrough an engagenent 53 1 portion 262a, and the qgui raft—293—+1s
provi ded over an area |longer than the width of recording a&EPL&Qf@Tt%HE&@
orthogonal to the direction in which a recording nedium suchy as recording}

paper is conveyed. Also, the 5 carriage 202 is connected tjo a®p [ o1
a belt, not shown, extended in paralleln§p1to t he gui de shafit % SEPI1%

! the ink cartridge detecting flag 131, etc. Accordingly,
when the ink carﬁridge 104 is mounted, the detecting
sensor 124 detects the flag plate 131C when a carriage
102 has been directed to a detecting position, whereby

5 the mounting of the cartridge is confirmed.

However, in the conventional ink jet recording
apparatus as described above, the home position
sensor is used also as the cartridge detecting sensor
and the number of detecting means is correspondingly

10 decreased, but the information the user wants to
reéognize about the ink cartridge 104 is not only the
mountlng thereof, but also the information regarding
the color and characteristic of the ink contained in
the ink cartridge 104 as described previously and

15 the remaining amount of ink, and to enable all of such
information to be obtained, the number of flags must
be increased or the number of detecting means
themselves must be increased, and this will result in
complicated structure, which in turn will result in an

20 1increased cost.

25




and by this belt being driven by a carriage notor, not shown

t he_mvenent

of the carriage 202 along the guide shaft 203, i.e., the sqaRppPINTEMBNEIGHEET

of the recording 10 head 201, be cones possible. Also, the

and the recording head 201 obtain the force for pivotally rnuiqgﬁgg?n %be
gui de shaft 203 fromtheir own gravity, and with this forcd gs 2i19gp

force, they bias a paper keep 'plate 208 18 be described 15§ t

menber provided on the carriage 202 for sliding on the papdr keep plate.
Thereby, the recording head 201 can keep a predeterm ned spaehRg-betweer—it—

and the recording paper used in conformty with the
1 SUMMARY OF THE INVENTION

catt+age—2zZ0Z

hr ouah _a.sli.d

So, it is an object of the present invention

to eliminate such problems peculiar to the prior art

and to provide an ink cartridge to which is imparted

of a recording head on the basis of ink used.

information for controlling the driving conditions

It is also an object of the present invention

to provide an ink jet recording apparatus of

performance and high reliability in which an

10
so as to fit thereto.

It is a further object of the present

invention to provide a construction of such

high

ink jet

recording head used changes its driving conditions

correlation that the mounting of an ink cartridge

15

into an apparatus can be reliably accomplished, and

to ensure ink supply, information reading, etc. to

be reliably effected.

It is another object of the present invention

to provide an ink cartridge which is simple in

20

structure and can prevent malfunctioning during the

mounting of the cartridge, and an ink jet recording

apparatus into which such ink cartridge can be

mounted.

It is still another object of the present

25
in which a minimum number of detecting means

invention to provide an ink jet recording apparatus

enables

the user to recognize various kinds of information



t hi ckness of the recording paper. 20 The recordi ng paper 206 fed
froma paper supply cassette, not shown, or fed manual ly i ) Adﬁggl 2]
apparat us body through a paper supply port  conprised of an Jﬁg#gmﬁﬁb rgHéE[f
gui de 207a and a | ower paper guide 207b. The paper keep pljatie 208 havi ng .

25 curvature is continuous to the extension of the upper |papeR ISEREGIHT 4.

The paper keep plate 208 is disposed so gsgto press the rgcqrding paper
agai nst a

1 regarding an ink cartridge, and to provide such ink
cartridge.

It is yet still another object of the present
invention to provide an ink cartridge which is -
interchangeably provided for an ink jet recording
apparatus provided with a recording head for causing
the discharge of ink to thereby effect the recording
of images and which contains said ink therein and
supplies said ink in response to the discharge of
10 said ink, characterized by the provision of a medium
provided with information for controlling the
driving conditions of said recording head.

It is also an object of the present invention
to provide an ink jet recording apparatus which
15 permits the removable mounting therein of an ink
tank cartridge forming a supply source of ink for a
recording head for discharging said ink to a
recording medium to thereby effect recording,
characterized by the provision of:

20 communication means for effecting the
communication between said ink tank and the supplied
ink:

reading means for reading the information
regarding said ink tank cartridge itself from an
- information presenting member provided on said ink

tank cartridge to present said information; and

holding means for holding said ink tank




54 1 paper feeding roller 205, and is formed of such a
frictional force created between the paper keep plate an
paper during the pressing is smaller than the frictional

bet ween the paper feeding roller 205 and the recording papér. Al so, the
| ower paper guide 207b extends to the régioqzbn whi ch the
r<¥eep plate 2

roller 205 is disposed parallel to the pape
recordi ng paper 206 fed fromthe 10 paper supply port is
| i ne each upwardly in the apparatus with the rotation of

1 cartridge;

mat eri al _that the

) f BiTe ACEeoNTiSREET

ae SEE- %
Thus. the
conveyed by one

a position in which said ink communication is

effected, a position in which said information is

read and a position in which said ink tank cartridge

is held being disposed in the named order in the

direction of mounting of said ink tank cartridge.

It is a further object of the present

invention to provide an ink tank cartridge forming a

supply source of ink for a recording head for

10

discharging said ink to a recording medium to

thereby effect recording, characterized by the

provision of:

" an information presenting member

provided to

present the information regarding the ink tank

15 cartridge itself;

a communication member for effecting the

communication of the supplied ink with an apparatus

body; and

a held member for being held by said

00 apparatus body;

said communication member, said information

presenting member and said held member being

"disposed so that the communication of said supplied

ink, the reading of said information and

said

holding may be effected in the named order with the

25

mounting operation of said ink tank cartridge.

It is still a further object of the present




roller. At this tinme, the recording paper 206 slides on a plate-like platen
207 whil e the spacing between it and the recording head 201_is regulated to
a 15 predeterm ned magni tude by the paper keep plate 208 anjpphecmtaTepHERT

207. The recording head 201, with its scanning novenent, djs €G-~
droplets to the recording area of the recqrdi ng paper 206 pppo Eg ereto
to thereby 20 effect recording of one Iinéﬂ. é Sg%dﬁgée
conveyance of the recording paper for said one line, recor{di

and by this regcoyd

line is sequentially effected, whereby characters, inmages pr the like are

1

10

15

20

25

invention to provide an ink jet recording apparatus
characterized by the provision of:

an ink tank cartridge which forms a supply
source of ink for a recording head for discharging
said ink toward a recording medium to thereby effect
recording and which is provided with a member for
presenting inherent information regarding said ink
tank cartridge itself and second information
differing from said inherent information and is
removably mountable in an apparatus body;

communication means for effecting the
communication between said ink tank cartridge and
the supplied ink;

reading means for reading said inherent
information and said second information; and

holding means for holding said ink tank
cartridge;

a position in which said ink communication is
effected, a position in which said second
information is read, a position in which éaid
inherent information is read and a position in which
said ink tank cartridge is held being disposed in
the named order in the direction of mounting of said
ink tank cartridge.

It is another object of the present invention
to provide an ink tank cartridge for an ink jet

recording apparatus which forms an ink supply source



formed. The recordi ng paper 206 on which recording 25 has-been_effected,
with the conveyance thereof, is discharged onto a paper d sﬂﬁ@AggmquagHEgﬁn
shown, by paper discharge rollers 204 and spurs 240A and 2468 +

provi ded above the recordi ng paper conveyance path. Five jp iriéfé éuch _
spurs 240A and 240B are provided correspondingly to the paper 3 é$%&
rollers 204, and a spur cleaner is interposed between eacgh ipair_of 5
spurs. A nenber for supporting these spurs and spur

r

for a recording head for discharging ink and which
is removably mountable in the apparatus body,
characterized by the provision of an inherent
information presenting member for presenting -
inherent information regarding the ink tank
cartridge itself, and a second information
presenting member provided forwardly of said
inherent information presenting member with respect
to the direction of mqunting for presenting second
10 information differing from said inherent
information.

It is still another object of the present
invention to provide an ink cartridge which is
mountable on a mounting portion along the insertion
15 path of an ink jet recording apparatus having an |
openable-closable plate openably and closably held
in the insertion path to said mounting portion, and
locking members for restraining said openable-
closable plate from the opposite sides of said
20 insertion path to inhibit the opening movement
thereof and which contains therein ink to be
supplied to a recording head and in which unlocking
members engageable with said locking members to
thereby release the restraint of said locking member
0 during the mounting of said ink cartridge are

projectedly provided on opposite sides,

characterized in that said unlocking members are



cleaners is not shown in Figure 18. The spurs 240A are desi gn¢dRERLACRSENT SHEET
pressure force to the paper discharge rollers 204 with the re¢ofding paper
i nt erposed t herebetween, and the spurs 240B are designed 10 t regﬁgqgggzﬁ%
recordi ng paper conveyance path between them and the platen 297 e paper

di scharge rollers 204 are rotatively dr2@&n so as to be great ér
peri pheral speed than the paper feeding roller 205, whereby the recordlng

paper 206 in the portion thereof 15 constituting the recordi ngmarea T35
pul |l ed upwardly and thus, the recording paper 206 can be prevented from

floating up fr°”1t£$i&%é“ yﬁ%%trlcally with respect to the

direction of insertion into said insertion path.

It is yet still another object of the present
invention to provide an ink jet recording apparatus
which is provided with an openable-closable plate
provided in an insertion path for directing to a
mounting portion an ink cartridge containing therein
ink to be supplied to a recording head and openably
and closably held, and locking members for
10 restrainipg said openable-closable plate from the
opposite sides of said insertion path to inhibit the
opening movement thereof and in which the restraint
of s?id locking members can be released by unlocking
members projectedly provided on the opposite sides
15 of .said ink cartridge during the insertion of said

ink cartridge into said insertion path,

characterized in that said unlocking members and

said locking members are disposed asymmetrically

with respect to the direction of insertion of said
20 ink cartridge.

It is another object of the present invention
to provide an ink jet recording apparatus in which
is removably mounted an ink cartridge containing
therein ink to be supplied to a recording head for
" discharging the ink to thereby effect recording,

characterized by the provision of:

a flag member provided on said ink cartridge



Near the hone position in the area continuous to the scan 'WEP@A@ﬁME¢TSHEET

recording head 201, there 20 are provided a series of constptet+ens—
t he di scharge recovery process. That is, there are providdgd [a %ﬁgﬁaZZG f or
removi ng wat er drops, dust, etc. on the discharge port surifgc

di scharge ports are di sposed by the V\ng@g novenent theredgf, an absor bi ng
portion 25 225 for renoving water drop

t he

etc. on the disc arge port surface

chiefly by absorbing them and a cap 213 for effecting the—eapprhrg—for—the. ]
hernetic sealing of

71

25

and adapted to be protruded toward a path along
which a carriage is moved only when said ink
cartridge is mounted on a mounting portion; and

a photosensor provided on said carriage and
capable of being shielded from light by said flag
member.

It is still another object of the present
invention to provide an ink cartridge which is
removably mounted on the fixed mounting portion of
an ink jet recording apparatus for supplying
discharged ink to a recording head carried on a
movable carriage, characterized by the provision of
a flag member capable of being protruded and
contained, and means for protruding said flag member
toward a path alon§ which said carriage is moved
only when said ink cartridge is mounted on said
mounting portion, the light interception of a
photosensor provided on éaid carriage being possible
by said flag member.

By providing on an ink cartridge a medium
including information for driving an ink jet head,
the driving conditions of the ink jet head matching
the composition of ink can be automatically set by
an ink jet recording apparatus itself, and this
leads to the possibilitf of providing an ink jet

recording head which is simple to operate and high

in reliability.



REPLACEMENT SHEET |
56 1 t he di scharge port surface, idle discharge and ink b?orption Thes
ijt

menbers are designed to be novabl e back and forth relative |t té: é??ﬁ@ﬂ%
area of the recording head 201 whil e being supported as a un g

support nenber 214, and performs their respective oper at i ons itat— ,
timng. Also, the i nk absorption in the C2ﬁ5213 is effected by a punp 224

comuni cating with the cap 213 through th ol l ow portion ofthenovimg

support nenber 214 and 10 a tube. During the capping by the cap 213, a
hol e '

Also, there can be provided an ink cartridge
which can be prevented from being erroneously
inserted by the user and which has information for
properly controlling the driving of a recording -
head.
Further, in a position wherein an ink
cartridge is held in an apparatus body, the
communication between an ink supply system and ink
is effected prior thereto and therefore, the ink
10 communication state can be secured near the held
position of the ink cartridge. 1Imn addition, prior
to the holding, the information regarding the ink
cartridge is readable and therefore, the
impossibility of reading or misjudgment does not
15 occur near the held position. Furthermore, the ink
communication is effected prior to reading and
therefore, even if the recording operation is
immediately started in response to reading, there
will occur no inconvenience such as the introduction
2 of air into the ink supply system, and even if
conversely, the ink cartridge is pulled out during
the recording operation, this can be detected before
the ink communication is cut off and therefore,
there will occur no similar inconvenience if the

o5 operation is discontinued.

Also, according to the present invention, in

the position wherein the ink cartridge is held in



formed in a cap arm 217 nounted on a side of a hol ding nmenbgr
213 and a projected portion provided on the carriage 202 ar
each ot her, whereby the recording head 201 is precluded fro
rearwardly to thereby ensure the capping of the discharge por

REPLACEHENT, SHEET
ngaged with
r ogﬁg SBB 1964

t surface by,

the cap 213. 20 25 57

10

15

20

25

26

the apparatus body, the communication between the
ink supply system and ink is effected prior thereto
and therefore, the ink communication state can be
secured near the held position of the ink cartridge.
Further, the inherent information regarding the ink
cartridge becomes readable near the held position,
and information differing from said information is
read in a predetermined range from the ink
communication position to the vicinity of the held
position and therefore, if design is made such that
a warning is given in response to the reading of
this information, the unsatisfactory holding of the
ink éartridge can be detected to obviate the falling
off thereof.

Furthermore, the horizontal positions of the
unlocking members provided on the ink cartridge side
and the horizontal positions of the 1ockiﬁg members
provided correspondingly to them are made
asymmetrical with respect to the direction of
insertion, i.e., different from each other with
respect to the vertical direction or the direction
of insertion, and therefore, even if the ink
cartridge ié inserted into the mounting portion with
the vertical direction or the longitudinal direction
thereof being mistaken, the locking members and the
unlocking members will not come into engagement with

each other and the locked state will not be released



1

mechani sm

The rotation of the paper feeding roller 205, and-the.paper
di scharge rollers 204, and the operations in the discharge reemyggvngv"-w—?

., the back and forth novenent of the cap 213, #he—blade—226
and 5 the absorbing nenber 225 as a unit and the absorbi hg oggy@% on hy,
the punp 224, are perforned by the Utlgéﬁﬁtlon of the rota

force of a feed notor 221. That IS, 0

96’

tative driving férce.of the feed

not or 221 nounted on a portion of t he apparatus 10 body frane is first
transmitted to a transm ssion switching gear train 219. | n-thtS—gear—ttmsta
219, the selection and switching of each gear is effected by the

1

10

20

25

and thus, the ink cartridge will be prevented from
being mounted by mistake and accordingly, any damage
attributable to wrong mounting can be prevented.
Also, according to the present invention, the
flag member capable of being protruded and contained
which is provided on the ink cartridge is protruded
from the cartridge toward the path along which the
carriage is moved when the ink cartridge is mounted
on the mounting portion and therefofe, the mounting
of the ink cartridge can be detected by the
photosensor carried on the carriage, and by
variously changing the form of the flag member and
charécterizing each ink cartridge, the -information
for a plurality of ink cartridges can be
individually judged by a combination thereof with

the moved position of the carriage.

BRIEF DESCRIPTION OF THE DRAWINGS

Figﬁre 1 is a characteristic graph showing
the relation between an applied pulse and the growth
of a bubble,

Figure 2 is a perspective view showing the
construction of an ink cartridge mounting mechanism
according to the prior art.

Figure 3 shows the construction of an ink
cartridge detecting device according to the prior

art.



novenent of a selection gear (not shown) operatively associpt AR THE -
novenment of the carriage 202, i.e., 15 the scanni ng novenen Fgng%éihﬁn”mET
recordi ng head 201, the novenent to the hone position or th i schar ge

recovery device and the stoppage at these positions. Thereby,| t RS SEPagDeN
of each gear in the gear train 219 is tgﬁgénitted to the p r feeding
roller 205 and the 20 paper discharge r rs 204 through an 1 nternedra
feed gear 220, and transmitted to the cap 213, etc. finally.through a cam

216, and further transmtted to the punp 224 through a punp gear 222 and a
PP Cam 223, 0e PP Gure ¢ '{llustrates a pllotosensor For the
detecting device of Figqure 3.

Figure 5 is a schematic perspective view
showing an embodiment of the ink cartridge according
to the present invention.

Figure 6 is a block diagram showing a
construction for controlling the driving of a
recording head by the information of the ink
cartridge.

10 Figure 7 is a flow chart showing an example
of the sequence until printing is accomplished by
the information of the ink cartridge.

Figure 8 is a schematic perspective view
showing another embodiment of the ink cartridge
15 according to the present invention.

Figures 9 to 15 are schematic perspective
views showing further embodiments.

Figure 16 is a schematic perspective view
showing the installed position of a medium carried
” on an ink cartridge.

| Figure 17 is a schematic view showing an
example of the ink jet recording apparatus.
Figure 18 is a perspective view showing an

ink jet recording apparatus according to an

” embodiment of the present invention with the top

cover thereof removed.

Figures 19A and 19B are a perspective view



25 effected froman ink cartridge 227 nmounted in the recorgi-ng-apparat us

body, through a flexible tube capable of follow ng the nov ﬂﬂﬁlA@ﬁMBNWeSHEET
carriage 202. 58 1 Al so, the noved position of the carr
detected by counting the nunber of steps of the carriage tjor ég the
position of engagenent between a home position sensor 211 prov2§% 899
carriage 5 202 and a home position det8ing flag provijd near

~

1 and a fragmentary cross—sectional view,
respectively, showing an example of the construction
of the ink cartridge mounting portion of the
apparatus according to the present invention. -

5 Figure 20 is a cross-sectional view showing
an example of the construction of an ink cartridge
according to an embodiment of the present invention.

Figure 21 is a perspective view for
illustrating each portion for effecting the mutual

10 coupling between the ink cartridge and the body

éide.

Figure 22 illustrates the relation in the
coupiing position of each portion concerned in
coupling in the present embodiment relative to the
15 insertion of the ink cartridge.

Figures 23A - 23E illustrate inconveniences
which occur when the coupling position relation as
in the present embodiment is not adopted.

Figures 24A and 24B are a fragmentary
20 enlarged view and a coupling position relation

illustration, respectively, showing an improved
embodiment of the ink cartridge of Figures 21 and
22. |
Figures 25A and 25B are block diagrams
o5 showing a control system for the construction shown

in Figure 24 and a flow chart showing an example of

the operation thereof, respectively.



the end of the novenent area of the carriage 202 as the reference.

Description w |
according to the present 10

now be nade of the construction of the in
enbodi nent and the constructijo

REPLACERRNT ST

nmounting portion of the body side on which the ink cartridge}is nounted.
Figures 19A and 19B show an exanple of the construction of jthe 25.88P 1aps
portion of the body side. First, in Figu3J19A the referepfcg_numeral 302

15 designates a cartridge inserting portion for receiving the 1 nsS€
of the ink cartridge 227. The reference nuneral 304 denote ant act
hol der for hol ding | eaf

1 Figure 26 is a perspective view showing an

example of the construction of an ink cartridge
mounting mechanism according to the present
invention. -

Figures 27A and 27B illustrate the normal
cartridge mounting operation by the embodiment of
Figure 26.

Figures 27C and 27D illustrate a wrong
mounting operation.
10 Figure 28 is a perspective view showing the
construction according to another embodiment of the
present invention.

Figures 29A and 29B illustrate still another
embodiment of the present invention.
15 | Figures 30A and 30B illustrate the
construction of the ink cartridge according to the
présent invention before and after the cartridge is
mounted.

Figures 31A - 31C are perspective views
00 showing the three kinds of forms of the flag member
in the ink cartridge according to the present
invention. .

Figures 32A and 32B illustrate the operation
of another embodiment of the ink cartridge according
o to the present invention in a state in which ink is

present and a state in which ink is absent,

respectively.




spring-like contacts 306A and 306B as neans for reading the i nf or mati on
provided on the ink cartridge 227. 20 The contact hol der 304 is conbi ned

with the inserting portion 302 by a |latch portion 308 bein agaged, Wi
hole 310 in the inserting portion 302. The reference nuner I%ﬂ%2%§gﬁﬁgn§ﬂ%§

a connector for connecting the contac :&306A‘and 306B to a |bgdy control

unit. 25 The reference nune 314 denotes a hol Ijow n2&dSEP egpe
which enters the interior of a containing bag for ink to b uppl i ed which
is contained in the ink

1 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Some embodiments of the present invention
will hereinafter be described in detail with
reference to the drawings. -
{Embodiment 1]

FPigure 5 is a partly broken—-away perspective
view showing an ink cartridge 51 removably mountable
with respect to an ink jet recording apparatus
according to the present invention, and a portion of
10 a connecting device 52 connected to the ink

cartridge 51 and provided with a supply portion for

supplying ink to the ink jet recording apparatus and

a supply receiving portion for receiving waste ink

from the ink jet recording apparatus, the connecting
15 device 52 being provided on the ink jet recording
apparatus side.

In Figure 5, the reference numeral 12
designates the housing of the ink cartridge 51 which
is usually made by plastic molding in accordance
2 with the shape or construction of the cartridge
containing portion of the ink jet recording
apparatus body.

The reference numeral 13 denotes a
hermetically sealed'type ink container for
- containing ink therein. 1In the present embodiment,

the ink container 13 uses a flexible ink bag in

which ink is enclosed. The reference numeral 15



59 1 cartridge 227. The holl ow needl e nmenber 314 is fofnmet—w-th—an—ink
conducting aperture 316 in the tip end portion thereof. AnRERVACEMENT SHEED

is mounted on the other end of the needle 314, and the tpbE TS conmect
to a common |iquid chanber portion in a head chip 110 prpv dgﬂégg tﬁ@

recordi ng head 201. Means for detecting the anmount of rejg ning ﬁk én
provided internediately of this ink sup system The rgeferenrce-—-nuneral

b

318 denotes a waste ink 10 pipe for dir ing waste ink o an ink absorb

nmenber

10

15

20

25

designates an ink supply portion formed of an
elastic material such as silicone rubber. This ink
supply portion is connected to the ink bag through
an ink conducting tube 15a, and when the ink -
cartridge 51 and the ink jet recording apparatus are
connected together, the ink supply portion provides
a portion into which a hollow ink needle 16
installed in the connecting device 52 of the ink jet
recording apparatus is inserted to thereby supply
the ink in the ink bag into the ink jet recording
apparatus.

Any ink forcibly discharged from an ink jet
recording head by the filling of the recording head
with ink or by the recovery operation or the like of
the recording head passes through waste ink
collecting tubes 16a and 16b installed in the ink
jet recording apparatus body and is fed into a waste
ink reservoir 18 through a hole 17 formed in the
housing of the ink cartridge. The reference numeral
19 designates a medium having information indicative
of the kind of the ink in the ink cartridge. The
medium used in the present embodiment is a resistor
(having a predetermined resistance value selected
from among 0 to *©{l). The reference characters 1l9a
and 19b denote terminals provided on the ink
cartridge side to electrically connect the medium to

the ink jet recording apparatus body. When the ink

g



which enters the ink cartridge 227 and is contained therein] ghg A
I's ink discharged during the ink refreshing process, for ex

i nk supply systemor the common |iquid chanber, or ink dischafged 15
during the recovery process. The reference nuneral 320 design t£§58EFbK§5a
a fastening neans for the ink cartridge 227. One click 320 } sj provi ded on
each side of the inserting portion 302. Jse clicks 320, as shown M
Figure 19B, receive 20 the insertion of the cartridge 227 ‘by.an. engagenent
portion 322 being resiliently flexed with the engagenent thereof with a

side of the cartridge 227 during the ] .
i cartridge is completely connected to the ink jet

recording apparatus body, these terminals 1%a and

19b are electrically connected to pin terminals 20a

and 20b prepared in the ink jet recording apparatus

body. These pin terminals are electrically

connected to a control circuit in the ink jet

recording apparatus body, which control circuit can

electrically freely read the information of these

elements.

1 Figure 6 is a block diagram showing the

manner in which the ink cartridge 51 shown in Figure

5 is connected to the ink jet recording apparatus

53. :By the ink cartridge 51 being mounted in the

ink jet recording apparatus'53; the medium 19

15 - carried on the ink cartridge is connected to the
interface 54 of the apparatus 53 side, whereby the
information of the medium 19 is transmitted. On the
basis of this iﬁformation, control as will be
-described later, for example, the table of ROM 56

20 including a conversion table, is selected, and on
the basis thereof, the driving of a recording head
59 is controlled by a head driving control device
61.

Figure 7 shows a series of operation
o5 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 mounted with respect



Insertion of the cartridge 227, and hold the cartridge 227 |n

fhat position

by the engagenent portion 322 25 restoring its original sh
332 in the cartridge 227 reaches the clicks. Figure 20 sho

%Bﬂﬂmrﬁen{ﬁﬁ&%

R-—eX-ad.

t he construction 1 of the ink cartridge 227 according tqg tlhe E%esent
embodi ment. In Figure 20, the reference numeral 340 denotes| gn £rkSbBH996
containing therein ink to be sSupplied. 34 .
i
1 to the ink jet recording apparatus 53 shown in

Figures 5 and 6 and the terminals 19a and 19b of the

medium 19 of the ink cartridge 51 are electrically

connected to the pin terminals 20a and 20b of the

apparatus side and the ink supply system is

connected to the apparatus body.

At a step 8101, a power source switch is

closed. At a step S102, whether the ink cartridge

is mounted with respect to the apparatus is

10

judged.

If the ink cartridge is not mounted, a warning lamp

is turned on at a step 8103. If the ink cartridge

is judged to be mounted, at a step S104, the

resiﬁtance value of the medium carried on the ink

cartridge is read. At a step S105, in conformity

with the read resistance value, data is read

from a data table. At a step S106, the data

out

is

judged, and if the data is absent, the warning lamp

is turned on at a step 8107; If the data is

present, at a step S108, the data is transferred to

20

a driving RAM. Thus, at a stép §109, the recording

head is driven in accordance with a predetermined

table, and at a step S110, whether printing is

possible or whether a printing signal is present is

judged, and if printing is possible by the printing

os signal, printing is effected at a step Sl1l.

If

printing is not possible, return is made to the step

5109, where processing is effected to make the




5 The ink bag 340 is provided with a plug 342 nmade, for ex
The needle 314 is inserted into this plug 342 and further

interior of the ink bag, whereby ink comunication is acco
ref erence numeral 344 designates an ink absorbing nenber 1
t he above nentioned waste ink. The aforedﬁfsribed medi um f
the characteristic of the ink in the cart ge is attached jt
a side or the upper surface of the ink cartridge 227. Figurje 21 illustrates

)
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each portion for coupling 15 the ink cartridge 227 to the body stde—tm
Figure 21, the reference nuneral 346 denotes a wiring resistance
1 recording head capable of printing. Of course, the
detection of the presence or absence of the ink
cartridge may be effected by detecting the medium
carried on the ink cartridge. -

Table 3 below shows an example of the

5
conversion table of the resistance values of the
resistor on the ink cartridge and the ink jet
driving conditions, etc. for those resistance
values.
Table 3
10
Resistance Volt Pulse Fr nc §ZT§:§n:§
value oltage width equency p. y
discharges
[kQ] [v] {ps] [KEZ] [times]
0 0 0 0 0
15 0.5 21 7 3 128
1 21 7 4 128
5 28 3 3 128
10 28 3 4 50
100 28 3 6 50
20 200 28 2.5 6 50
0 0 0 0 0

Resistance value vs. head driving conditions
conversion table recorded in the ink jet
recording apparatus body.

25



pattern provided on the upper surface of the ink cartridge
control unit of the apparatus body can detect the presence
the nounted ink 20 cartridge in conformty with the conduct
conducti on between the contacts 306A - 306B t hrough the w g
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| g _resi st ance,

pattern 346. Also, by this wring resistasgg pattern being
resi stance pattern having a resi stance va determned in
25 the color or density or the |ike of the ink containing t

made inpo a

his pattern, the

control unit of the apparatus body can read the information thereof.

1

This conversion table is pre-recorded in the

control ROM in the ink jet recording apparatus.

After the presence of the ink cartridge is

confirmed, the information on the ink cartridge is

read as the resistance value.

Where for example, the kind of the ink jet

recording apparatus 53 is the apparatus example I in

Table 2 and the kind of the ink is the ink

@ in

Table 1, if the resistance value of the resistor on

10
information that the driving voltage is 21

the cartridge corresponding thereto is 1 ki, the

Vv, that

the pulse width is 7 usec, that the driving

freqﬁency is 4 KHz and that the number of

preliminary discharges is 128 times is read from the

conversion table recorded in the ROM 56 which is

15

shown in Table 3, by the CPU 55, and then is

transferred as the data during the driving

of the

ink jet recording head to a particular area of the

RAM 56. Likewise, if the resistance value

20 corresponding to the ink @ is 100 kQ, the

conditions that the driving voltage is 28 V, the

pulse width is 3 usec, the driving frequency is 6

KHz and the number of preliminary discharges is 50

times are read from the conversion table.

25

When the recording head 59 is actually driven

to effect printing, the CPU 55 again indicates the

aforementioned data from said determined area of the




1 In the present enbodinent, the |ocation and di nensi ons of each
coupling portion are determ ned so that an inserted positifn LRtask

the needl e 314 penetrates through the plug 342 with the inge
the ink cartridge 227 and the aperture 316 cones to the infefior of the ink
bag 340, whereby ink conmunication is acconplished, a posif
which the contacts 306A and 306B are conddcted to the W rijgj resistance

pattern 346 and a position J[err] in which the clicks 320 10 are €engaged
W th recesses 332, whereby the ink cartridge

1

i0

15

20

25

on2[&BEP 1995

RABM to a reading head controller 58. Of course, the
table differs from apparatus to apparatus, and for
the ink @, in the apparatus example II, the driving
voltage is 21 V, the pulse width is 7 usec, the -
driving frequency is 3 KHz and the number of
preliminary discharges is 50 times, and further, if
the clog preventipg mechanism is a very simple
device and the ink @ is unsuitable, if the data on
the conversion table in that apparatus is made to
have a particular value {in this example, 0) for
identification, the ink jet recording apparatus will
judge that setting is impossible, and can produce an
alarm. Thus, any ink which is difficult to
discharge when used in a recording head having a
predetermined char;cteristic can be automatically
discriminated.

Further, by sufficiently securing the

capacity of the conversion table, many expected

kinds of driving conditions are input to the
conversion table, whereby there can be realized an
ink jet recording apparatus which can cope with
e#cellent ink in the future. In the aforedescribed
embodiment, description has been made with respect
to an example in which reading is effected from the
conversion table and the driving voltage, the pulse
width, the driving frequency and the number of

preliminary discharges are all made variable, but it




227 is held may lie in the naned order in the direction of Q§§qup@gﬂT§aﬁg
is, design is made such that when the operation inserts thejcpridge—224.
the needle 314 first enters the interior of the ink bag 340 andzgyen 15
the cartridge is further inserted, the contacts 306A and 3068 a §E@ﬁ$@6'
connected to the resistance pattern 34§é§nd only when the carfridge is
still further inserted, the clicks 320 me i.nto engagenentj with the
recesses 332. In the case of the present enbodi nent, the ink-—20—cari.ridge

r.ti r ae.
LB

227 contains the waste ink also therein and therefore, it is desirable that
in the position [err], the waste ink pipe 318 be al so positigned in the ink
1 is apparent that it is also possible to form in the
apparatus a circuit in which more simply, for
example, only the driving voltage, only the pulse
width, or only the driving frequency, or a possible
combination thereof is set by the resistance value
of the resistor. Also, the information designated
by the medium can include, in addition to these, the
conditions of the pre-heating in which the recording
head is pre-heated to improve the characteristic of
10 the ink or the preliminary discharge in which
discharge not concerned in recording is effected to
improve the recording characteristic, such ink
discharge conditions that optimum discharge can be
obtained during recording, the ink discharge
15 conditions when recording is effected by the use of
inks of plural colors, or the discharge recovery
conditions of the recording head which correspond to
the ink used.
The discharge recovery conditions are
2 performed when the discharge state is deteriorated
before predetermined recording is terminated, and
include, for example, a series of operations of
moving the recording head to a position opposed to a
cap member, thereafter causing the cap to bear
- against the discharge port surface, driving a pump

for recovery to thereby forcibly discharge the ink

from the discharge port, opening the cap, thereafter



cartridge 227. The above-described positional relation is 25 |s

Figure 22. In Figure 22, [err] indicates a position in whidgh

cartridge 227 finally strikes in the direction of insertion, gnd the range
e
S

from[err]

recesses 332,

10

15

20

25

62 1 to J[err] is a range in which the cartridg
novable in its held position due to the bsgr-lash of the clich
or a range in which the clicCRs?

222 5i SEP 1996
320 and

320

effecting idle suction for discharging the ink in
the cap, and cleaning the discharge port surface of.
the recording head by a blade, or one of these
operations or a combination of two or more of these
operations. That is, the discharge recovery
conditions show the selection of these operations
and a condition for which these operations are
performed under what degree of load, and optimum
conditions are set in conformity with the
characteristic of the ink. For example, for ink
which is low in viséosity and easy to dry, it is
necessary to set the discharge recovery operation at
high frequency, and for ink which is high in
viscosity and difficult to dry, the frequency of the
discharge recovery operation can be set low. BHere,
the frequency includes not only the freéuency of the
recording operation, but also the operation load or
the like of the recovery pump in the recovery
operation. Also, the pre-heating conditions are
necessary for bringing about such ink conditions
that optimum recording can be accomplished during
recording in conformity with the characteristic of
the ink used. For example, as regards ink of high
viscosity, it is preferable to heat such ink at a
somewhat high temperature to reduce the load of the
ink discharge conditions during the recording by the

recording head, and adjust the viscosity of the ink.

CACEMENT SHEET



cone into engagenent with the recesses 332 and the 5 cat+ri-dge-227-1s
further inserted until it strikes against the innernost |pBERAGEMEME SHEET
inserting position 302. If such positional relation is pof—assumed—ther g
wi || occur inconveniences as shown in Figure 23. 10 %%@ in t
the relation shown in Figure 23A, even if cartridge hol di u;% n ,6th

i nformati on regarding the cartridge cannddQbe read throligh—the contact
306A and 306B and therefore, in sone cases, the control junit of the

apparatus body may judge that 15 the cartridge is not yet—rnserted—ta-

the relation
1

10

15

20

25

e

By these various conditions being also
included in the conversion table of the body side,
more excellent recording can be accomplished more
easily as compared with a case where discharge .
conforming to the characteristic of ink is effected
under only the discharge conditions.

As regards the form in which the resistor as
the medium is carried on the ink cartridge, such
resistor may be provided at a predetermined location
on the front face of the ink cartridge in which a
collecting portion is provided, but alternatively,
may be provided on the upper surface of the ink

cartridge as shown in Figure 8.




shown in Figure 23B, contact connection is effected prior tﬁkﬁg
Fatus”™

comuni cation and therefore, the control unit of the appa

BRI SEET

judge that the cartridge has been nounted, and may start p predeterm ned
operation, 20 whereby air may be introduced fromthe neefll p 21% SEBt 19984 hq
ink supply system This also holds trge of the relation spojwm in Figure 33

3

A4

and noreover, if the operation discontinues the insertingjoperarton by the
confirmation of a click sound, ink conmmunication will 25 inot be provided

at all. Also in the relations showm in Figures 23D and 23E, in
cartridge QOIding bei ng done, there is

spite of

In this case, as regards the resistance value

of the resistor, a resistor of different resistance

value may be carried between the terminals of the

cartridge side which are connected to the contacts of

5 the apparatus side, or the expanse of the resistor can

be changed, whereby the resistor may assume one of :

various resistance values. As a method of changing the

resistance value of the resistor at this time, it is

possible to utilize a logo type or the like of a

10 predetermined shape. Also, the set resistance value

may be such a value that the conversion table set on the

body side as previously described can be properly read

Out. ~

As a method of carrying this resistor on the

15 ink cartridge, mention may be made of a method of forming

the resistor by printing so that it may directly assume

a predetermined resistance value relative to the

upper

surface of the cartridge, or a method of sticking a

label printed with a resistor so that it may assume a

20 predetermined resistance value.

For the mounting with respect to the apparatus

of a cartridge provided with such a resistor having a

predetermined resistance value, design is made such

that the terminal of the resistor and the terminal of

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

some cases, stable reading of the resistance value

cannot be accomplished even if the terminals are



63 a case where the needle 314 is out in that range or cont
becones unstable. In contrast, according to the relation asg
22, ink comruni cation, contact connection and 5 cartridgg
pl ace in the named order during the insertion of the cartri
therefore, the operator only need confirmcartridge hol di ng

click sound or the |ike. Afso, even iﬁ;zhe contro

aCEPIMDINENT i SHEET
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1 connected together with their surfaces oxidized and a

film remaining formed thereon, and such instability can

be eliminated by mounting the cartridge in such a

manner that the oxidized film is scraped off.

-

5 In the foregoing, a resistor has been described

as an example of the resistor carried on the cartridge,

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

coil, a battery or the like for the same purpose.

Figure 9 shows an embodiment of the afore-

10 described ink cartridge in which the information medium

is made removably mountable. In Figure 9, the reference

numeral 28 designates a chip provided with a resistor

whicﬁ is an information medium. By the chip 28 being

combined with the mating portion of the ink cartridge,

15 this ink cartridge becomes entirely identical in

appearances and function to the ink cartridge shown in

Figure 5. Accordingly, in the manufacture of the ink

cartridge of the present invention, it is unnecessary

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

20 cartridge corresponding to the kind of the ink and the

element 19, and it will become easy to prevenﬁ the

mixing of products if the chip 28 is mounted when the

ink cartridge is filled with the ink, and efficient

production be comes possible with a result that an

95 inexpensive and highly reliable ink cartridge is realized.




unit of the apparatus body i Mmediately starts its 10 operation_ in response

to contact connection, there will not occur the inconvenign Qﬁ%ﬂ trr ol

i ntroduced into the ink supply system and even if conver eﬁEPEf QE‘N’T SHEET
cartridge 227 is pulled out during the operation of the cantirol unit of the
appar atus body, the control unit of 15 t#@& apparatus body wi | 2 S0SERP%% t
before ink conmmunication is cut off and therefore, a simljar{ i nconveni ence
will not occur if the operation is discontinued. Figure 24A shows a further

¥

-

I mprovenent in the above-described construction. In the exanple.shown.20

there, the mﬁrin%bresistance pattern is divided into
1 [Embodiment 2]

In Embodiment 1, a simple element such as a
resistor has been shown as the information medium, but
in the present invention, a semiconductor can be -

5 employed as another éxample of the information medium.
Figqure 10 shows an embodiment of the present invention
which is provided with an electrically erasable read-only
semiconductor memory array as the information medium
in the ink cartridge. The reference numeral 21 denotes

10 the ink cartridge body. The reference numeral 22
designates a semiconductor memory array. Here, the
semiconductor memory array is an ROM {read-only memory) .,
an E?PROM {electrically erasable rewriggble.readéonly
menmory), a battery back-up RAM or the like. The

15 reference numeral 23 denotes a substrate attached
accurately to the housing portion of the ink cartridge.
This substrate has a terminal portion 25 for fixing
the memory array thereto and electrically connecting
the memory array to a connector prepared in an ink jet

20 recording apparatus 24. As shown in Figure 10, when
.the ink cartridge body is inserted into the ink
cartridge receiving portion 27 of the ink jet recording
apparatus 24, fhe connector 25 and the terminal portion
26 are electrically connected together. At this time,

25 an ink reservoir and a waste ink reservoir are likewise
connected to the connecting device of the ink jet

recording apparatus.



two, and the pattern lying forwardly with respect to the direction of

i nsertion of the cartridge is a pattern 346A for short-circyi
contacts 306A-306B, and the pattern lying rearwardly is a reSFEEspfrﬂg(r;ﬁPI\EENT SHEET

pattern 25 346B having a resistance value determned in confprmty with

the color, density, etc. of the ink. Figqia 24B shows the rklfat 26hSBRUI9G4 a
range 64 1 w thin which ink conmunicatifon is done in such a

1 The series of operation sequences when in this
state, the power source switch of the ink jet recording
apparatus body is closed are similar to those shown in
Figure 7. In the present embodiment, the memory “array

5 provided on the ink cartridge permits more information
to be recorded thereon than the information medium
shown in Embodiment 1 (memory arrays of 1 or more (K
byte) as the lowest capacity are now commercially
available) and therefore, the ink jét driving conditions,

10 the discharge recovery conditions, the pre-heating
conditions, etc. are directly written therein as in
the conversion table carried on the apparatus body in
Emboéiment 1. Accordingly, the CPU quickly transfers
the information such as the ink jet driving conditions

15 as the data during the driving of the ink jet recording
head from the memory array to a particular area of the
RAM after the closing of the power source switch. When
the recording head is to be driven, the driving may be
effected in a manner similar to that described with

20 respect to Embodiment 1.

A feature of the present embodiment is that as
previously described, the information such as the
driving conditions, etc. matching the ink in the ink
cartridge is recorded in the memory of the ink cartridge

25 for each kind of the ink jet recording head and therefore
a conversion table need not be prepared on the ink jet

recording apparatus body. Accordingly, it is unnecessary



construction, a range within which the contacts 306A and 3 re—Tn
contact with the pattern 346A, a range within which the cont éﬁd“@@ENTéH&ET
306B are in contact 5 only with the pattern 346B, and a riange wthin
which the cartridge is held. In Figure 24B, [err] indicate§ = kigpp 996 -
position in which ink comunication is done as described above, [err]
indicates a limt position in which the édtridge 227 is 1 tret-e—and
[err] indicates the innernpst position in which the cartridge 227 strikes.

Al so, [err] indicates a limt position on this side with respéect To the
direction of insertion in which the contacts 306A and 306B are in
1 to prepare a number of conversion tables in advance.

That is, in the present embodiment, even if new ink

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

ink cartridge can be changed and therefore, the present
5  embodiment is high in expansibility.

Figure 11 shows an example of the ink cartridge
in which the removably mountable information medium
adopts the memory array as described in connection
with Figure 10.. In Figure 11, the reference numeral

10 30 designaies a semiconductor memory array such as
ROM, EEPROM or a battery back-up RAM. The semiconductor
memory array 30 has on the housing 31 thereof a terminal
33 fér electrically connecting the memory array to the
connector 32 of the ink cartridge. The reference

15 numeral 34 denotes a terminal for electrically connecting
the ink jet recording apparatus body to the memory
array.' Accordingly, again in the present embodiment,
it is apparent that an effect similar to that of the
embodiment shown in Figure 9 is obtained.

20
[Embodiment 3]

Figure 12 shows another embodiment of the
present invention in which the information such as the
ink jet recording head driving conditions are recorded

25 in a memory on the ink cartridge in parallelism to
the direction of insertion of the ink cartridge into

the ink jet recording apparatus. The reference numeral



contact with the pattern 346A and are short-circuited, 15 ~and
indicates a linit position on this side with respect to ttHeREPLAGEMEND Sifpet

i nsertion in which the contacts 306A and 306B are off thejp
in contact only with the pattern 346B and the resistance yaljiu §&$§5n§§$
pattern is read. Here, it is desirable 20 4%ﬂat the positio E? 1 t
position [err] i e

>
(0]

or a position near it, and t he present

position near the position [err] in the direction of inseftion of the
cartridge in which particularly the engagenent between thé Tritks—320-and. .}
t he reces%es 332 is released and the 25 cartridge 27 is ready to slip out.

10

15

20

25

35 designates a magnetic tape on which the information
such as the ink jet driving conditions is recorded at

35a in parallelism to the direction of insertion of

the ink cartridge by variations in magnetization polarity,
density, etc. Also, in order to prevent unsatisfactory
reading of the information caused by a change in the
insertion speed, exclusive tracks in which timing
information is written at predetermined intervals are

set at 35b in parallelism to the track in which the
aforementioned information is written.

As shown in Figure 12, the information such as
the ink jet head driving conditions recérded on the
magnétic tape is successively read by a reading head
36 when the ink cartridge is inserted into the ink jet.
recording head body. After this information is
transferred to the RAM area in the ink jet recording
apparatus body, the ink jet recording head can be
driven on the basis of this information in the same

manner as in the embodiment shown in Figure 10.

fEmbodiment 4]

Figure 13 shows another embodiment in which
the method of recording information on the ink cartridge
in the embodiment shown in Figure 12 is changed. In the
present embodiment, the information such as the ink jet
driving conditions uses a bar code 37 sticked to the

housing portion of the ink cartridge, in place of the




The rel ation anong the various positions is as shown, and an_effect simlar

to that

I n the case of Figure 21 is obtained, but in theip P
a nore excellent effect is obtained by perforni1gﬁgﬁ%UFMFm¥ﬁ%ﬁif

enbodi nent ,

oper ati on.

contr ol

whi ch

10

15

20

25

Fi gure 25A diagrammatically shows the essential poftions of a

circuit according to the preseq%] enbodi ment. I n Fighrp 25ASEPh©96
ref erence numeral 400 designates the co ?

rol unit of the appafjatus body

magnetic tape shown in the previous embodiment. Again
in this case, as in the previous embodiment, the
information such as the recording head driving conditions
is successively read by a reading head 38 when thé ink
cartridge is inserted into the ink cartridge receiving
portion 27 of the ink jet recording apparatus. In the
present embodiment, a bar code need only be printed as
the recording medium and therefore, the medium can be
manufactured relatively easily and an inexpensive ink

cartridge can be provided.

[Embodiment 5]

‘ Figure 14 shows another embodiment in which the
method of recording information on the ink cartridge in
the embodiment shown in Figure 13 is changed. In
Figure 14, the reference numeral 39 designates an ink
cartridge, and the reference numeral 40 denotes a
three—-dimensional information pattern disposed on the

housing of the ink cartridge. The information pattern

40 is molded integrally with the housing of the ink

cartridge. The reference numeral 41 designates a
three—-dimensional information pattern for timing
information. As shown in Figure 14, the information
such as the ink jet récording head driving conditions
recorded on the three—dimensional information pattern
is successively read by a reading cam switch 42 when

the ink cartridge is inserted into the ink cartridge



may be in the formof a m croconputer having a CPU for effecting the

process of Figure 25B and other control of the entire appar jﬁK§ﬁ
storing therein a programor the |like corresponding to th ﬁﬁﬁﬁ@%@ﬁ! EET

procedure, and an RAM for working. The reference nuneral 410 denotes a
detector for detecting the resistance va& e between the contlac2d SBEBASSHd
306B. When said resistance value is "0", ghe detector 410 § ndi cates t hat
the contacts are short-circuited by the pattern 346A, and en saird
resistance value is infinity, it indicates that the ink cartridge 227 is

g

not yet nounted, and when said resistance value is a predeternned val ue,
it indicatés vreceiving portion of the ink jet recording apparatus.

After this information is transferred to the RAM area
in the ink jet recording apparatus body, the ink jet
recording head can be driven on the basis of this

5 information in the same manner as in the embodiment

shown in Figure 10.

[Embodiment 6]
Figure 15 shows another embodiment in which the

10 method of recording information on the ink cartridge
in the embodiment shown in Figure 14 is changed. 1In
Figure 15, the reference numerél designates an ink
cartfidge, and the reference numeral 41 denotes a
three—-dimensional information pattern disposed on the

15 housing of the ink cartridge 40. The information pattern
41 is molded integrally with the housing of the ink
cartridge. The reference numeral 42 designates a
tﬁree—dimensional information pattern for timing

~ information. In the embodiment shown in Figure 15,

20 the information such as the ink jet head driving
conditions so recorded in the three-dimensional
information pattern is successively read by the
photoelectric switch 43 of the ink jet recording head
body when the ink cartridge is inserted into the ink

25 jet recording apparatus. After this information is
transferred to the RAM area in the ink jet recording

apparatus body, the ink jet recording head can be



that the ink cartridge 227 is properly held. The reference nuneral 420
designates a display device for a nessage or the |like, or Gﬁﬁ@ﬂﬂﬁﬁﬂ?ﬂ?iﬂﬁET

sound or the like, or a notice unit which may conprise a cd
thereof. The letter | denotes an operation stopping signal fqd

Lnaton

br each
portion. Figure 25B shows an exanpl e of the operation procedyre2 8fSEMa996
present enbodi nent and this procedure ¥ Ycan be startedlatl suitable

timng during the closing of

10

15

20

25

driven on the basis of this information.

The medium for transmitting the information by
the aforedescribed various systems, as shown in Figure
16, may preferably be disposed, for example, above the
ink connecting portion between the ink cartridge and
the recording apparatus with respect to the direction
of gravity. That is, it is preferable that as shown
in the surfaces 44-48 on the cartridge in Figure 16,
the information medium or the information delivery
portion between the information medium and the ink jet

recording apparatus body be positioned above the level

. line of a cap 15 which is the ink connecting portion

betwéen the ink cartridge and the ink jet recording
apparatus.

By the information medium or the information
delivery portion between the information medium and
the ink jet recording head being so provided above
the ink connecting portion yith respect to the direction
of gravity, the ink flows down wardly of the cartridge
along the direction of gravity even if it leaks from
the ink connecting portion and therefore, the medium
can be prevented from being wetted by the ink. Thus,
adverse effects such as electrical leak, the corrosion
of the terminal portion and the unsatisfactory operation
of the sensor caused by slight leakage of the ink during
the mounting or dismounting of the ink cartridge can be

minimized.



t he power source switch of the apparatus or during the inte
I nk cartridge 227, and in addition, during the recordi ng ofg
When this procedure is started, the resistance value is fir
step S1. If at this step, the resistance value is infinity,
where the cartridge 227 is not nounted a$ therefore, advar
step S3, where the operation of each portion 10 is naintai

stopped state, and at a step S5, the operator is noticed tg
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pronote to

insert the cartridge 227. On the other hand, if the resistancte vatueTs

n Oll ,

1 The ink cartridge 154 of the present invention

can also be applied to an ink cartridge for supplying

ink to the ink imparting portion 153 of an apparatus

of the type in which as shown in Fiqure 17, when "an

5 ink retaining member 152 passes through the ink

imparting portion, a hole or recess 156 formed in the

ink retaining member 152 is filled with ink and when

the ink reaches the surface of the hole or recess 156

in the ink retaining member 152 filled with ink or the

10 surface of a recording head 151, a desired voltage is

applied to the recording head 151 to thereby discharge

the ink and form an image on a recording medium 157

disposed in opposed relationéhip with the recording

head 151 and moved on a platen.

15 In this case, as in each of the aforedescribed

embodiments, control can be effected such that the

various kinds of information given to the cartridge

154 are transmitted by the interface 159 between the

ink imparting portion 153 and the cartridge and a

20 processing table based on the information is selected

to thereby effect predetermined driving of the head 151.

[Embodiment 7]

-

The ink cartridge carrying thereon an

information

25 medium in the form as previously described has a

construction as shown, for example, in Figure

19, and

can be applied to an ink jet recording apparatus which




It nmeans that the cartridge 227 is ready to slip out and 15_therefore,

advance is nade to a step S7, where the operation of each
stopped, whereafter at a step S9, the operator is noticed |t
operation for the cartridge 227 to be surely held. Further
resi stance value is a predeterm ned %@ value, it nmeans tH
227 is already surely held and theref ;e the information
| i ke of the ink) regarding the cartridge corresponding to

PREPIAVEHIERT SHEET

, |f the

atl t&he SER W&g
(tthe col or or the
t hat resistance

D

val ue is recogni zed and a setting process corresponding tf

reto s . carried

out (a step Sll) 25 That is, when the operator has inserted the

is shown with its cover removed

In Figure 18, the reference numeral 2

01

designates a recording head in the form of a chip, and

the reference numeral 202 denotes a carriage

carrying

5 the recording head 201 thereon and enabling the

movement of its own for the scanning by the recording

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

later, there are provided a support member for removably

carrying the recording head 201 thereon, and

a cover

10 member (indicated by dot—and-dadash line) forming a part

of the recording head 201 and protecting a substrate

prlnted with a head driving circuit or the 1like.

. The recording head 201 has 64 discharge openings

disposed in the front end portion thereof, and an ink

15 liquid path communicating with each of these

discharge

openings is provided. Further, behind the region in

which the ink liquid paths are disposed, there is

provided a common liquid chamber for supplying ink to

these liquid paths. In the ink liquid paths

corresponding

20 to 64 discharge ports, there are provided electro-

thermal conversion elements generating discharge

energy available to discharge the ink liquid

from

these discharge ports and electrode wiring for supplying

electric power to the électro-thermal conversion

25 elements.

These electro-thermal conversion elements and

electrode wiring are formed on a substrate formed of




cartridge 227 but the clicks 320 have not cone into the recesses 332, or

when t he engagenent therebetween has be 67 1 rel ease T
or other, the cartridge holding is not conplete and there o§§p¥§§”@5f§§&§§e

is liable to slip out. In such a case, the contacts 306A ang 306B are
connected to the pattern 346A, whereby thSZﬁ control unit | 4CSSER 1994
appar atus body becones unabl € to read the i'hherent informatfion of the

cartridge 227 and

1 silicon or the like by the film-forming technique, and
partition walls, a top plate, etc. formed of resin or
a glass material are layered on this substrate, whereby
said discharge openings, said ink liquid paths and

S said common liquid chamber are constructed. Further
rearwardly of said construction in the reco;ding
head 201, a driving circuit for driving the electro-
thermal conversion elements on the basis of a recording
signal is-provided in the form of a printed substrate.

10 In the carriage 202, rearwardly of the above-
described recording head 201, there is disposed a
connector substrate 212 through a connector 209. On
the cbnnector substrate 212, there are disposed the
connector 209 for connection to the recording head 201

15 and a connector for connection to a flexible cable from
the control circuit of the apparatus body. Also, a
capacitor, a resistor, etc. are mounted on the connector
substrate 212, and by these, the drop of the power
source voltage supplied through the flexible cable and

20 the mixing of noise with a signal are compensated for.
Further, the connector substrate 212, as will be
described later, is supported on a slide member so that
it may slide with the opening-closing movement of the
cover member and the connector 209 may be connected

25 to the terminal of the recording head 201.

The carriage 202 is slidably and pivotably

engaged with a guide shaft 203 through an engagement



therefore, the control unit 400 of the apparatus body can recogni ze such a
situation and switch off the operation of the apparatus Tl
the 10 operator to pronote to surely insert the cartri g@' SEi s,H
operator can be noticed of such a danger that the cartrfidge 227 wll skip
out of the apparatus. If the positional relation as deslcrji bgd gbpvigogan he
basically kept with regard td the readi n§Josition for {15 the information
regardi ng the supplied ink comruni cati on and the cartrijdgeamdtte
cartridge holding position, it is of course possible that the cartridge and
the inserting portion therefor adopt suitable constructions.

1  portion 262a, and the guide shaft 203 is provided over

an area longer than the width of recording paper so as
to be orthogonal to the direction in which a recording
medium such as recording paper is conveyed. Also; the

5 carriage 202 is connected to a portion of a belt, not
shown, extended in parallélism to the guide shaft 203,
and.by this belt being driven by a carriage motor, not
shown, the movement of the carriage 202 along the guide
shaft 203, i.e., the scanning movement of the recording

10 head 201, be comes possible. Also, the carriage 202
and the recording head 201 obtain the force for
pivotally moving about the guide shaft 203 from their
own g}avity, and with this force as a biasing force,
they bias a paper keep plate 208 to be described

15 through a slide mgmber provided on the carriage 202 for
sliding on the paper keep plate. Thereby, the recordiné
head 201 éan keep a predetermined spacing between it
and the recording paper used in conformity with the
thickness of the recording paper.

20 The recording paper 206 fed from a paper
supply cassette, not shown, or fed manually is supplied
to the apparatus body through a paper supply port
comprised of an upper paper guide 207a and a lower
paper guide 207b. The paper keep plate 208 having a

o5 curvature is continuous to the extension of the upper
paper-guide 207a. The paper keep plate 208 is

-disposed so as to press the recording paper against a
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and recesses. Further, the reading of the information regarge @gpgﬂgpL%@
cartridge need not almays be electrical, but may be, for ¢xa f1€““b%ti BET
Furthernore, in the above-described enbodlnent the wastef|ipk is also

I ntroduced into the cartridge, but the 2 artridge may alfsp ERSEER 1994t Vipe
which effects ink supply al ohe. By adopt such a constryction, reliab
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the cartridge hol ding need not always 20 resort to the c
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paper feeding roller 205, and is formed of such a
material that the frictional force created between the
paper keep plate and the recording paper during the
pressing is smaller than the frictional force created
between the paper feeding roller 205 and the recording
paper. Also, the.lower paper guide 207b extends to
the region in which the paper feeding roller 205 is
disposed parallel to the paper keep plate 208.

Thus, the recording paper 206 fed from the
paper supply port is conveyed by one line each upwardly
in the apparatus with the rotation of the paper feeding
roller. At this time, the recording paper 206 slides
on é:plate—like platen 207 while the spacing between
it and the recording head 201 is regulated to a : .
predetermined magnitude by the paper keep plate 208 and
the platen 207.

The recording head 201, with its scanning
movement, discharges ink droplets to the recording area
of the recording paper 206 opposed thereto to thereby
effect recording of one line, and by this recording
and the conveyance of the recprdiﬁg paper for said
one line, recording of each one line is sequentially
effected, whereby characters, images or the like are
formed. The recording paper 206 on which recording
has been effected, with the conveyvance thereof, is
discharged onto a paper discharge tray, not shown, by

paper discharge rollers 204 and spurs 240A and 240B



68 1 of the information can be acconplished in the cartridge carrying
thereon the information nmedium as previously descri bed, amd”rhe—df+v+ﬁg~{#-
the recording head best suited for the ink used can be acco&ﬁfLéﬁﬁMﬁNTS HEET
[ Enbodi nent 81 Figure 26 shows another exanple of the ink jcartridgé
nmounti ng mechani sm according to the present invention. In (Fijgupe

 SEp b6

reference nunmeral 304 10 designates a8xanple of the ink dartri
according to the present invention, and the reference nungrats—34%

1 provided above the recording paper conveyance path.
Five pairs of such spurs 240A and 240B are provided
correspondingly to the paper discharge rollers 204,
and a spur cleaner is interposed between each pair of

5 spurs. A member for supporting these spurs and spur
cleaners is not shown in Figure 18. The;spurs 240A
are designed to impart a pressure force to the paper
discharge rollers 204 with the recording paper
interposed therebetween, and the spurs 240B are designed

10 to regulate the recording paper conveyance path between
them and the platen 207. The paper discharge rollers
204 are rotatively driven so as to be greater in
peripheral speed than the paper feeding roller 205,
whereby the recording paper 206 in the portion thereof

15 constituting the ;ecording area is pulled upwardly and
thus, the recording paper 206 can be prevented from
floating up from the platen 207.

Near the homé position in the area continuous

to the scanning area of the recording head 201, there

20 are provided a series of constructions for the discharge
recovery process. That is, there are provided a plade
226 for removing water drops, dust, efc. on the discharge
port surface in which the discharge ports are disposed
by the wiping movement thereof, an absorbing portion

95 225 for removing water drops, etc. on the discharge
port surface chiefly by absorbing them, and a cap 213

for effecting the capping for the hermetic sealing of



and 342 denotes unl ocki ng nenbers projectedly provided on the left and

right side walls of the ink cartridge 304. The reference fu

337 designate 15 | ocking nmenbers according to the present| i B@k?ﬁéﬁ?ﬁﬁ&%ﬁ

are provided along the left and right sides of an insertiqn path 332. In
the present enbodiment, the |eft and rlghs(éocklng menber g

differ in shape fronleach other, as shown

present enbodi nent, the unlocklng menbers 341 and 342 and |t he TOoTkTNg
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the discharge port surface, idle discharge and ink
absorption. These members are designed to be movable
back and forth relative to the moving area of the
recording head 201 while being sgpported as a unit by

a moving support member 214, and performs their
respective operations at appropriate timing. Also,

the ink absorption in the cap 213 is effected by a

pump 224 communicating with the cap 213 through the
hollow portion of the moving support member 214 and

a tube. During the capping by the cap 213, a hole
formed in a cap arm 217 mounted on a side of a holding
member for the cap 213 and a projected portion provided
on tﬁe carriaée 202 are engaged with each other, whereby
the recording head 201 is precluded from rotating
rearwardly to thereby ensure the capping of the

discharge port surface by the cap 213.




unl ocki ng nmenbers 341 and 342 differ
direction of insertion. In this case,
error of manufacture and nal function
bet ween 69 1 t he unl ocki ng menbe
cartridge 304 is further inserted fro
| ocki ng nmenber 342 may reach the end

in their projected 25 position in the

it is desirable in r@éﬁﬂ@k@gﬁf@ﬁEEf

ng that the anount of
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rs be 5 mmor nore. Th
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t he wedge portioni3
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motor 221.
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switching gear train 219.
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The rotation of the paper feeding roller 205,
and the paper discharge rollers 204, and the operations
in the discharge recovering mechanism, i.e., the back
and forth movement of the cap 213, the blade 226 and
the absorbing member 225 as a unit and the absorbing
operation by the pump 224, are performed_by the
utilization of the rotative driving force of a feed
That is, the rotative driving force of the
feed motor 221 mounted on a portion of the apparatus
body frame is first transmitted to a transmission
In this gear train 219, the
selection and switching of each gear is effected by the
move@ent of a selection gear (not shown) operatively
associated with the movement of the carriage 202, i.e.,
the scanhing movement by the recording 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 feeding roller 205 and the
paper discharge rollers 204 through an intermediate feed
gear 220, and transmitted to the cap 213, etc. finally
through a cam 216, and further transmitted to the pump
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 227 mounted in the
recording apparatus body, through a flexible tube

capable of following the movement of the carriage 202.
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5 of the locking nenber 337 in a state in which the unIJcEFﬁﬁ”ﬁ%#yéﬁﬂﬁai
has reached the end of the wedge portion 336A of the | ock] ng nenber 336.
The reference characters 336B and 337B desi gnate | ocking lgrjoo2&sSER b
respective | ocking nenbers, the reference character 10 336C denotes an
escape portion, and the reference characters 336D and 337D desi gnate
returni ng wedge portions provided to ra?8rn a protective ‘plate 333 snoot hl ¥
fromits pushed-up position to its |ocked position as shown. 15
Ref erence is now had to Figures 27A-27D to describe the cartridge nounting
operation in the ink

1 Also, the moved position of the carriage 202 is

»

detected by counting the number of steps of the
carriage motor with the position of engagement between
a home position sensor 211 provided on the carriage
5 202 and a home position detecting flag provided near
the end of the movement area of the carriage 202 as
the reference.
Description will now be made of the construction
of the ink cartridge 227 according to the present
10 embodiment and the construction of the mounting portion
of the body side on which the ink cartridge is mounted.
Figurés 19A and 19B show an example of the
consfruction of the mounting portion of the body side.
First, in Figure 19A, the reference numeral 302
15 designates a cartridgé inserting portion for receiving
the insertion of the ink cartridge 227. The reference
numeral 304 denotes a contact holder for holding leaf
spring-like contacts 306a énd 306B as means for reading
the information provided on the ink cartridge 227.
20 The contact holder 304 is combined with the inserting
portion 302 by a latch portion 308 being engaged with
a hole 310 in the inserting portion 302. The reference
numeral 312 designates a connector for connecting the
contacts 306A and 306B to a body control unit.
25 The reference numeral 314 denotes a hollow
needle member which enters the interior of a containing

bag for ink to be supplied which is contained in the ink



cartridge nounting nechani smconstructed as descri bed above. First, when

the ink cartridge 304 is nounted in a nornmal posture, SN}
27A, the unlocking 20 nmenbers 341 and 342 provided on bgpﬁﬂg t@@ﬁbPhr

t'He |i nk

cartridge 304 slidably contact with the wedge portion B3BA of the |ocKing,

menber 336 and the wedge portion 337A of the | ocking nenpeR BSEP 1994
respectively, and pivotally nove the d&king members 3B6] and 337 in 2]
opposite directions as shown in Figure 27B to thereby |iberatrethe
protective plate 333 fromthe restraint by the |ocking! grooves 336B and
337B, andlrotate t he
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cartridge 227. The hollow needle member 314 is formed
with an ink conducting aperture 316 in the tip end

portion thereof. An ink supply tube is mounted on the
other end of the needle 314, and the tube is connected

to a common ligquid chamber portion in a head chip 110
provided on the recording head 201. Means for detecting
the amount of remaining ink can be provided intermediately
of this ink supply system.

The reference numeral 318 denotes a waste ink
pipe for directing waste ink to an ink absorbing member
which enters the ink cartridge 227 and is contained
therein. The waste ink is ink discharged during the
ink fefreshing process, for example, in the ink supply
system or the common liquid chamber, or ink discharged
during the recovery process.

The referencé numeral 320 designates clicks as
a fastening means for the ink cartridge 227. One click
320 is provided on each side of the inserting portion
302. These clicks 320, as shown in Figure 19B, receive
the insertion of the cartridge 227 by an engagement
portion 322 being resiliently flexed with the engagement
thereof with a side of the cartridge 227 during the
insertion of the cartridge 227, and hold the cartridge
227 in that position by the engagement portion 322
restoring its original shape when a recess 332 in the
cartridge 227 reaches the clicks.

Figure 20 shows an example of the construction



70 1 protective plate 333 in the direction of arrow B against the spring

force of a spring 335 as shown in Figure 26, whereby th
can be directed to its nounted position. 5 Ho
cartridge 304 is nmounted upside down by m stake as sho
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t he unl ocki ng nenbers 341 and 342 pivotal

of the ink cartridge 227 according to the present
embodiment.

In Figure 20, the reference numeral 340 denotes
an ink bag containing therein ink to be supplied. .
The ink bag 340 is provided with a plug 342 made, for
example, of rubber. The needle 314 is inserted into
this plug 342 and further enters the interior of the ink
bag, whereby ink communication is accomplished. The
reference numeral 344 designates an ink absorbing member
for receiving the above mentioned waste ink. The
aforedescribed medium for transmitting the characteristic
of the ink in the cartridge is attached to a portion of a
side Qi the upper surface of the ink cartridge 227.

Figure 21 illustrates each portion for coupling
the ink cartridge 227 to the body side. 1In Figure 21,
the reference numefal 346 denotes a wiring resistance
pattern provided on the upper surface of the ink cartridge
227, and the control unit of the apparatus body can
detect the presence or absence of the mounted ink
cartridge in conformity with the conduction/non—
conduction between the contaéts 306A — 306B through
the wiring resistance pattern 346. Also, by this wiring
resistance pattern being made into a resistance pattern
having a resistance value determined in éonformity with
the color or density or the like of the ink containing
this pattern, the control unit of the apparatus body can

read the information thereof.



10 these | ocking nmenbers. Also, even if the |ocking menbg~s—336-—-pi-votat
moves at all, the unlocking menber 342 will be stopped ir FEEJ@&Q éS‘FE
portion 336C and the front face of the ink cartridge w il kear agalnst the
protective plate 333. Consequently, the inserting 15 novdngnt §f % %Qq:k
cartridge 304 will be precluded by the gftective pl ate 333 %
cartridge 304 will not be directed to i nount ed posi ti gn.i-Al-theugh—Hot
shown, when the ink cartridge 304 is about to be nountedwith its front an
rear reversed, the unlocking nenbers 20 are |ikew se absert—amd—therefrore

the | ockin nenbers 336 and 337 are not operated. Thereb the reliabilit
of the % In the present embodiment, ‘the ioca ion 3 y

dimensions of each coupling portion are determined so
that an inserted position (:) in which the needle 314
penetrates through the plug 342 with the insertion of

5 the ink caitridge 227 and the aperture 316 comes to the
interior of the ink bag 340, whereby ink communication
is accomplished, a position (:) in which the contacts
306A and 306B are connected to the wiring resistance
pattern 346 and a position (:) in which the clicks 320

10 are engaged with recesses 332, whereby the ink cartridge
227 is held may lie in the named order in the direction
of insertion. That is, design is made such that when
the éperation inserts the cartridge 227, the needle 314
first enters the interior of the ink bag 340 and when

15 the cartridge is further inserted, the contacts 306A and
306B are then conﬁected to the resistance pattern 346
and only when the cartridge is still further inserted,
the clicks 320 come into engagement with the recesses
332. In the case of the present embodiment, the ink

20 cartridge 227 contains the waste ink also therein and
therefore, it is desirable that in the position (:),
the waste ink pipe 318 be also positioned in the ink
cartridge 227.

The above-described positional relation is

25 shown in Figure 22. In Figure 22, (:) indicates a

position in which the ink cartridge 227 finally strikes

in the direction of insertion, and the range from'(Z)




cartridge nounting is ensured and thus, the transm ssion

fromthe information nediumcarried on the cartridge can cl§6J‘H‘?bHTdﬂﬁ¥

acconpl i shed. 25 [Enbodi nent 9] Figure 28 shows still anot
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to (:) is a range in which the cartridge 227 is movable
in its held position due to the back-lash of the clicks
320 and recesses 332, or a range in which the clicks 320
come into engagement with the recesses 332 and the
cartridge 227 is further inserted until it strikes
against the innermost part of the inserting position
302.

If such positional relation is not assumed,
there will occur inconveniences as shown in Figure 23.

“ That is, in the relation shown in Figure 23A,

even if cartridge holding is done, the information
regarding the cartridge cannot be read through the
contaﬁts 306a and 306B and therefore, in some cases,
the control unit of the apparatus body may judge that
the cartridge is not yet inserted. In the relation
shown in Figure 23B, contact connection is effected
prior to ink communication and therefore, the control
unit of the apparatus body may Jjudge that the cartridge
has been mounted, and may start a predetermined operation,
whereby air may be introduced from the needle 314 into
the ink supply system. This also holds true of the
relation shown in Figure 23C and moreover, if the
operation discontinues the inserting operation by the
confirmation of a click sound, ink communication will
not be provided at all.

Also in the relations shown in Figures 23D and

23E, in spite of cartridge holding being done, there is




and 342 provided on both sides thereof are nmade to differ frf0 2]

in the level fromthe insertion 5 path 332. Again in the p:p@g@ﬁ&m’? §HEET
enbodi nent, it is desirable for the sane reason as set forth ijn the

previ ous enbodi nent that the anount of the deviation betweer tihe2@§BR koo
menbers be 5 mmor nore. Thus, the | ocking -nmenbers 336 and 337 are al so

di sposed so 10 as to keep levels cor@@sponding to the unl-ogki'mg menters
341 and 342. In the ink cartridge nounting nechani smconstructed as

descri bed above, even if the ink cartridge 304 is inserted upside down, the
| eft and
a case where the needle 314 is out in that range orxr

contact connection becomes unstable.
In contrast, according to the relation as shown

in Figure 22, ink communication, contact connection and

5 cartridge holding take place in the named order during
the insertion of the cartridge and therefore, the
operator only need confirm cattridge holding simply
by a click sound or the like. Also, even if the control
unit of the apparatus body immediately starts its

10 operation in response to contact connection, there will
not occur the inconvenience that air is introduced into
the ink supply system, and even if conversely, the
cartfidge 227 is pulled out during the operation of the
control unit of the apparatus body, the control unit of

15 the apparatus body will detect it before ink communication
is cut off and therefore, a similar inconvenience will
not occur if the operation is discontinued.

Figure 24A shows a further improvement in the

above~described construction. In the example shown

20 there, the wiring resistance pattern is divided into
two, and the pattern lying forwardly with respect to
the direction of insertion of the cartridge is a pattern
346A for short-—-circuiting the contacts 306A-306B, and
the pattern lying rearwardly is a resistance pattern

25 346B having a resistance value determined in conformity
with the color, density, etc. of the ink.

Figure 24B shows the relation among a range



15 right unlocking nenbers 341 and 342 will not cone into gngagenent with

the | ocking nenbers 336 and 337, and if the ink cartridge if REPSRCEMEN .HE‘ET
its front and rear reversed, the unlocking nmenbers are not pr
first half of the cartridge, whereby the | ocked state of 20 th% rotectiv
plate 333 is not released and thus, wong nounting is preventked: £5§Br1996
29A and 29B show an ink cartridge accogﬁ%ng to yet still another enbodi nen
of the present invention. The present enbodi nent is such that the 25

| ocations of the unlocking nenbers are changed for each i nk—-eartri-dge..and
for exanplg, ink cartridges containin . ] .
within which ink communication is done in such a
construction, a range within which the contacts 306A
and 306B are in contact with the pattern 346A, a range
within which the contacts 306A and 306B are in contact
5  only with the pattern 346B, and a range within which the
cartridge is held.

In Figure 24B, (:) indicates a limit position in
which ink communication is done as described above, (:)
indicates a limit position in which the cartridge 227 is

10 held, and (:) indicates the innermost position in which
the cartridge 227 strikes. Also, indicates a limit
position on thié side with respect to the direction of
inser£ion in which the contacts 306A and 306B are in
contact with the pattern 346A and are short—-circuited,

15 and indicates a limit position on this side with
respect to the direction of insertion in which the
contacts 306A and 306B are off the pattern 346A and in
contact only with the pattern 346B and the resistance
value of this pattern is read. Here, it is desirable

20 that the position be the position @ or a position
near it, and in the present example, a position near
the position (:) in the direction of insertion of the
cartridge in which particularly the engagement between
the clicks 320 and the recesses 332 is released and the

25 cartridge 27 is ready to slip out.

The relation among the various positions is as

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




therein inks which differ in the characteristics thereof 72 1 such as
color, etc. can be correctly nounted on their corresponding mounting

portions. That is, the ink cartridge 304A shown in Fi guf eqgp? fc@ EE@TM
cartridge 304B shown in Figure 29B are made to differ 5 1}
of unl ocki ng menbers 341 and 342 in the direction of he] ght and the amjunt
of horizontal deviation thereof differ ggom each other hs|i @ 8EP<¥9%

1 can be started at suitable timing during the closing of
the power source switch of the apparatus or during the
interchange of the ink cartridge 227, and in addition,
during the recording operation. -

5 When this procedure is started, the resistance
value is first read at a step Sl1. If at this step, the
resistance value is infinity, it means a case where the
cartridge 227 is not mounted and therefore, advance is
made to a step 83, where the operation of each portion

10 is maintained in its stopped state, and at a step S5,
the operator is noticed to promote to insert the cartridge
227.

: On the other hand, if the resistance value is "0",
it means that the cartridge 227 is ready to slip out and

15 the;efore, advance is made to a step S7, where the
operation of each portion is stopped, whereafter at
a step 59, the operator is noticed to promote the
operation for the cartridge 227 to be surely held;

Further, if the resistance value is a predetermined

o0 value, it means that the cartridge 227 is already surely
held and therefore, the information (the color or the
like of the ink) regarding the cartridge corresponding
to that resisﬁance value is recognized and a setting
process corresponding thereto is carried out (a step Sll).

25 That is, when the operator has inserted the
cartridge 227 but the clicks 320 have not come into the

recesses 332, or when the engagement therebetween has be



by D1 and D2.
I nk cartridge

So, assuming that for exanple, red ink is 10 contained in the
304A and black ink is contained in the ink caritidge 3048,

al t hough not shown, |ocking. menbers provided on the mountin EEJPLWCEMENT S"ﬂEET

red i nk supply system and the nounting portion of a black ik rstppty—syst-em
are made to correspond to the levels of, 15 the unl ocki ng negbér 'rs?(é and
342, whereby even if a wong attenpt is7?made to nount an ink Agkf

di f f erent col or, the nounting thereof can be precluded and at Lhe sane

time, the nounting of the individual ink cartridges 304A angd 304B
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a wrong posture

released for some reason or other, the cartridge
holding is not complete and therefore the cartridge is
liable to slip out. In such a case, the contacts 306A
and 306B are connected to the pattern 346A, whereby the
control unit 400 of the apparatus body becomes unable to
read the inherent information of the cartridge 227 and
therefore, the control unit 400 of the apparatus body
can recognize such a situation and switch off the
operation of the apparatus, thereby noticing the
operator to promote to surely insert the cartri&ge 227.
Thus, the operator can be noticed of such a danger that
the cartridge 227 will slip out of the apparatus.

' If the positional relation as described above can
be basically kept with regard to the reading position for
the information'regarding the supplied ink communicatiqn
and the cartridge and the cartridge holding position, it
is of course possible that the cartridge and the
inserting portion therefor adopt suitable constructions.
For example, the cartridge holding need not always
resort to the clicks and recesses. Further, the reading
of the information regarding the ink cartridge need not
always be electrical, but may be, for example, optical.
Furthermore, in the above-described embodiment, the
waste ink is also introduced into the cartridge, but the
cartridge may also be of the type which effects ink
supply alone.

By adopting such a construction, reliable reading



20 can be prevented. By wong nounting being thus prevented, the reliable
transm ssion of information can be acconplished in the cartri a3
af oredescri bed constructi on each having as information medi mmgAéngrQ"fEitiﬁu%EET

driving of the recording head matching the ink 25 used can ke [acconpli shed.
73 1 [Enbodi nent 10] Figures 30A and S%Bsshow anot her enbddi|nmel SEP 1994
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of the information can be accomplished in the cartridge
carrying thereon the information medium as previously
described, and the driving of the recording head best

suited for the ink used can be accomplished. -

[Embodiment 8]

Figure 26 shows another example of the ink
cartridge mounting mechanism according to the present
invention. In Figure 26, the reference numeral 304
designates an example of the ink cartridge according to
the present invention, and the reference numerals 341
and 342 denotes unlocking members projectedly provided
on the left and right side walls of the ink cartridge
304. The reference numerals 336 and 337 designate
locking members according to the present invention which
are provided along the left and right sides of an
insertion path 332. In the present embodiment, the left
and right locking members 336 and 337 differ in shape
from each other, as shown.

In the case of the present embodiment, the
unlocking members 341 and 342 and the locking members
336 and 337 are all disposed at the same level above
the bottom surface of the insertion path 332, but the
unlocking members 341 and 342 differ in their projected
position in the direction of insertion. In this case,
it is desirable in preventing the error of manufacture

and malfunctioning that the amount of deviation between



the ink cartridge according to the present invention. In these figures, the
reference nuneral 401 designhates 5 an ink cartridge having therein an ink

cont ai ni ng portion, not shown, the reference nuneral 402 dg#

kept slidable along an opening 401A in the upper surface o

401, the reference character 402A designates a shutter projjegtTonprorecte
fromthe shutter 402, and §QF ref erence numner

coil spring interposed between the shutte

401B. By this coil spring 403, the shutter 402 is biased

t he openi ng 401A and the shutter projection 402A is caused

upwardly 10
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otes a shutter
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flwardly along

402 and a sprin

the unlocking members be 5 mm or more.

Thus, when the ink cartridge 304 is further
inserted from the state shown in Figure 25, the locking
member 342 may reach the end of the wedge portion 337a
of the locking member 337 in a state in which the
unlocking member 341 has reached the end of the wedge
portion 336A of the locking member 336. The reference
characters 336B and 337B designate locking grooves in
the.respective locking members, the reference character
336C denoﬁes an escape portion, and the reference
characters 336D and 337D designate reﬁurning wedge
portions provided to return a protective plate 333
smooéhly from its pushed-up position to its locked
position as shown.

Reference is now had to Figures 27A~27D to
describe the cértridge mounting operation in the ink
cartridge mounting mechanism constructed as described
above. First, when the ink cartridge 304 is mounted in
a normal posture, as shown in Figgre 27a, the unlocking
members 341 and 342 provided on both sides of the ink
cartridge 304 slidably contact with the wedge portion
336A of the locking member 336 and the wedge portion
337A of the locking member 337, respectively, and
pivotally move the locking members 336 anq 337 in
opposite directions as shown in Figure 27B to thereby
liberate the protective plate 333 from the restraint by

the locking grooves 336B and 337B, and rotate the




15 to bear against the end edge of the opening 401A to tih@rpACENERD SHEET
openi ng 401A cl osed. The reference nuneral 404 designateg 3
pi vot abl e about a support shaft 405 and fornmed, for exangld, Qf éi
capabl e of intercepting 20 infrared light. The support shafgalgg‘g?és
journalled to the wall portion of the cartridge 401. The jrdference nunecal’
406 denotes a torsion coil spring pro&?eed around t he support shaft 405 an§
havi ng one end thereof restrained by the flag nenber 404

secured 25 to the wall portion of the cartridge 401. The torsion coi

spring 406 biases the flag nenber 404 cl ockw se
1 protective plate 333 in the direction of arrow B

against the spring force of a spring 335 as shown in
Figure 26, whereby the ink cartridge 304 can be
directed to its mounted position. -

5 However, when the ink cartridge 304 is mounted
upside down by mistake as shown, for example, in Figure
27C, the unlocking members 341 and 342 pivotally move
the locking members 336 and 337 as shown in Figure 27D and
thus, the protective plate 333 is not liberated from

10 . these lockinglmembers. Also, even if the locking members
336 pivotally moves at all, the unlocking member 342
will be stopped in the escape péition 336C and the front
face.bf the ink cartridge will bear against the
protective plate 333. Consequently, the inserting

15 movement of the ink cartridge 304 will be precluded by
the protective plate 333 and the ink cartridge 304 will
not be directed to its mounted position. Although not
shown, when the ink cartridge 304 is about to be mounted
with its front and rear reversed, the unlocking members

20 are likewise absent and therefore the locking members 336
and 337 are not operated. Thereby the reliability of the
cartridge mounting is ensured and thﬁs, the transmission
of the information from the information medium carriegd
on the cartridge can also be reliably accomplished.

25
[Embodiment 9]

Figure 28 shows still another embodiment of



about the shaft 405 to thereby bias the same toward 74 3 . €
of the shutter 402. On the other hand, the reference charﬁég E%giﬁhﬁk?
desi gnates a stopper portion projectedly provided fromajcartridge guide
422 toward a cartridge insertion path 426. Wien the 5 iink c25$ER 19940
is inserted fromright to left as viewed in Figure 30A, thd shutter

proj ecti on 402A bears agai nst the stoﬁBdr portion 422A, gnd Wi tha Turther

1=

1 the present invention. In the ink cartridge 304
according to this embodiment, the unlockihg members 341
and 342 provided on both sides thereof are made to
differ from each other in the level from the insertion

5 path 332. Again in the present embodiment, it is
desirable for the same reason as set forth in the
previous embodiment that the amount of the deviation
between the unlocking members be 5 mm or more. Thus,
the locking members 336 and 337 are also disposed so

10 as to keep levels corresponding to -the unlocking
members 341 and 342.

In the ink cartridge mounting mechanism
conséructed as described above, even if the ink
cartridge 304 is inserted upside down, the’ left and

15 right unlocking members 341 and 342 will not come into
engagement with tﬁe locking members 336 and 337, and if
the ink cartridge is inserted with its front and rear
reversed, the unlocking members are not present on the
first half of the cartridge, whereby the locked state of

20 the protective plate 333 is not released and thus, wrong
mounting is prevented.

Figures 29A and 29B show an ink'cartridge
according to yet still another embodiment of the present
invention. The present emboé&ment is such that the

25 locations of the unlocking members are changed for each
ink cartridge and for example, ink cartridges containing

therein inkes which differ in the characteristics thereof




402

I nserting operation thereafter, it serves to open the shutter

avul IIDL

the spring force of the spring 403. 10 The refer ngePMUﬁﬁKEF SHERT

denotes a |light detecting sensor of the transm ssion type |end

exanple, with the infrared |ight detecting function. The SEFSOé;g%é? 6
g

carried on a carriage. Wien the ink cartridge 401 is inseried

state of Figure 30A al ong the 15 cartr7®@e insertion path Y26, the. shuttet

vvcu 1T 0r

402 is opened by the stopper portion 422A as previously dekcribed, and in

the conpletely nounted state of the ink cartridge 401 showh—#—Ftgure 308

the shutter 402 is fully opened and at the sane tine, the fla

menber 404

is cockedlup #§ch as color, etc. can be correctly mounted on their

corresponding mounting portions. That is, the ink

cartridge 304A shown in Figure 29A and the ink

cartridge 304B shown in Figure 29B are made to differ

5 in the locations of unlocking members 341 and 342 in the

direction of height and the amounts of hgrizontal

deviation thereof differ from each other as indicated

by D1 and D2.

So, assuming that for example, red ink is

10 contained in the ink cartridge 304A and black ink is

contained in the ink cartridge 304B, although not shown,

locking members provided on the mounting portion of a

red ink supply system and the mounting portion of a black

ink supply system are made to correspond to the levels of

15 the unlocking members 341 and 342, whereby even if a

wrong attempt is made to mount an ink cartridge of

a different color, the mounting thereof can be precluded

and at the same time, the mounting of the individual ink

cartridges 304A and 304B themselves in a wrong posture

20 can be prevented. By wrong mounting being thus

prevented, the reliable transmission of information

can be accomplished in the cartridges of the aforedescribed

construction each having as information medium and

optimum driving of the recording head matching the ink

95 used can be accomplished.




20 the spring force of the torsion coil spring 406 and bears agai nst the
stopper portion 422A, and is kept in a posture for intercepting-tie "
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path of the detecting sensor 424. The end portion 402B of {h@k!
which is projectedly provided along the 25 direction of th

serves to suppress the cocking-up of the flag nenber 404 eh thg JEFK 1996

cartridge 401 does not assune its conphqgely nount ed 75
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[Embodiment 10]

Figures 30A and 30B show anocther embodiment of
the ink cartridge according to the present invention.

In these figures, the reference numeral 401 designates
an ink cartridge having therein an ink containing
portion, not shown, the reference numeral 402 denotes a
shutter kept slidable along an opening 401A in the upper
surface of the cartridge 401, the reference character
402A designates a shutter projection projected upwardly
from the shutter 402, and the reference numeral 403
denotes a coil spring interposed between the shutter 402
and a spring receiving wall 401B., By this coil spring
403,:the shﬁéter 402 is biased leftwardly along the
opening 401A and the shutter projection 402A is caused
to bear against the end edge of the opening 401A to
thereby keep the opening 401A closed.

The reference numeral 404 designates a flag
member pivotable about a support shaft 405 and formed,
for -example, of a material capable of intercepting
infrared light. The support shaft 405 is journalled to
the wall portion of the cartridge 401. The reference
numeral 406 denotes a torsion coil spring provided
around the support shaft 405 and having one end thereof
restrained by the flag member 404 and the other end secured
to the wall portion of the cartridge 401. The torsion
coll spring 406 biases the flag member 404 clockwise

about the shaft 405 to thereby bias the same toward




1 position as shown in Figure 30B, but assunes an inconpletely nounted
position, and as long as the flag nenber 404 is not cocked up..sai.d_end

portion 402B is not detected by the detecting sensor 424 and] tHEF$ ACENENTOSHEET
i nconpl ete insertion of the ink cartridge 401 can be preventgd ,
Accordingly, in this case, it is pref ble to keep the gap pe} he
flag menber 404 and the shutter 402 aghinall as possible, an b$5355%8‘ﬁﬁé
the timng at which the flag nenber 404 is cocked up, i.e., {10Lthe tinng
at which the ink cartridge 401 is conpletely nounted, can be made nore

accurate. Also, when the ink cartridge 401 is to be
1 the back side of the shutter 402. On the other hand,

the reference character 422A designates a stopper
portion projectedly provided from a cartridge guide
422 toward a cartridge insertion path 426. When the

5 © ink cartridge 401 is inserted from right to left as
viewed in Figure 30A, the shutter projection 402A bears
against the stopper portion 422a, and with a further
inserting coperation thereafter, it serves to open the
shutter 402 against the spring force of the spring 403.

10 The reference numeral 424 denotes a light detecting:
sensor of the transmission type endowed, for example,
with the infrared light detecting function. The sensor
424 ié carried on a carriage. When the ink cartridge 401
is inserted from the state of Figure 30A along the

15 cartridge insertion path 426, the shutter 402 is opened
by the stopper bortion 4227 as previously described, and
in the completely mounted state of the ink cartridge 401
shown in Figure 30B, the shutter 402 is fully opened and
at the same time, the flag member 404 is cocked up by

o0 the spring force of the torsion coil spring 406 and bears
against the stopper portion 422a, and is kept in a
posture for intercepting the optical path of the
detecting sensor 424. The end portion 402B of the
shutter 402 which is projectedly provided along the

95 direction of the opening therein serves to suppress
the cocking-up of the flag member 404 when the ink

cartridge 401 does not assume its completely mounted




renoved fromthe recording apparatus, the ink cartridge 401
rightwardly fromthe state of Figure 15 30B, whereby the fka
pushed by the stopper portion 402A and is rotated countercl

the shutter 402 is noved by the spring force of the coil spr

direction to close the opening 401A, and in the conpletely
of 20 the cartridge, the flag nenberAMMfH5 housed under tf
In the ink cartridge thus constructed, the flag nenber for

5 d[aym Qut
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ejshutter 402
detecting the

mounting of the cartridge which is provided in the cartridd

housed in the
1 position as shown in Figure 30B, but assumes

e itselfis

an

incompletely mounted position, and as long as the flag

member 404 is not cocked up, said end portion 402B is

not detected by the detecting sensor 424 and

thus, the

5 incomplete insertion of the ink cartridge 401 can be

prevented. Accordingly, in this case, it is

preferable

to keep the gap between the flag member 404 and the

shutter 402 as small as possible, and by doing so, the

timing at which the flag member 404 is cocked up, i.e.,

10 the timing at which the ink cartridge 401 is

mounted, can be made more accurate.

completely

Also, when the ink cartridge 401 is to be

removed from the recording apparatus, the ink cartridge

401 is drawn out rightwardly from the sta;g;of Figure

15 30B, whereby the flag member 404 is pushed by the

stopper portion 402A and is rotated counterclockwise

and also the shutter 402 is moved by the spring force

of the coil spring 403 in a direction to close the

opening 401a, and in the completely drawn out state of

20 the cartridge, the flag member 404 is housed

shutter 402.

under the

In the ink cartridge thus constructed, the flag

member for detecting the mounﬁing of the cartridge which

is provided in the cartridge itself is housed in the

25 interior thereof before the cartridge is mounted and

thus, does not spoil the external appearance

of the

cartridge and the cartridge is easy to handle, and on




25 interior thereof before the cartridge is nmounted and th

Lo dooc aak
spoi|l the external appearance of the cartridge and the carf rifdgéskgEidadtRlo

handl e, and on

1 the other hand, it is only required op fH& Tecordr ng
apparatus side to dispose a hole for cocking up and down thejfl
and a stopper portion provided in the cartridge guide and phofeover, as W |

be described 5 later, by a sinple céfstruction, various k| nts—et

i nformati on regarding the ink cartridge can be provided
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the other hand, it is only required on the recording
apparatus side to dispose a hole for cocking up and down
the flag member and a stopper portion provided in the
cartridge guide and moreover, as will be described
later, by a simple construction, various kinds of
information regarding the ink cartridge can be provided
to the user with high reliability.

Such a construction enables the cartridge to
be reliably mounted with respect to the apparatus and
therefore, for example, in the case of a cartridge
carrying an information medium thereon, the corresponding

information is reliably transmitted.




to the user with high reliability. Such a construction enabl es the
cartridge to be reliably nounted with respect to the apparatus and 10

therefore, for exanple, in the case of a cartridge carryi rg—anr—+nforvation
medi um t hereon, the corresponding information is reliably tRaﬂ#mLMtNHSREET
20 25
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1 Figures 31A-31C shows another embodiment—of

the ink cartridge according to the present invention.
In these figures, only a flange member 404 is shown,
and the reference characters 4047, 404B and 404C designate
5 the light intercepting portions thereof. By the light
intercepting portions 4044, 404B and 404C being so changed
in accordance with the direction along the support shaft
405 thereof, i.e., the direction of movement of the
carriage, the détecting position by the detecting sensor
10 shown in Figures 30A .and 30B can be changed, and different
information regarding the ink cartridge 401 (in the
case of the present embodiment, three kinds of information)
can be:obtained due to the difference in the detecting
position. ‘This is an example of other form of the afore-
15 described information medium. Accordingly, the flange
member 404 which differs in the position of the light
intercepting portion as described above from cartridge
to cartridge containing ink therein is used so as to
show the kind, the characteristic or the like of the
20 ink contained in the cartridge 401, and the number of
" the kinds of the information is not limited to three
as described above.
The amount of informa£ion which can be handled
differs depending on the resolving power during the
95 carriage scanning and the deteétion width of the detecting
sensor, but where design is made such that detection

of a width of 20 mm is done, for example, by scanning




77 Figures 31A-31C shows anot her enbodi nent of the ink cartridge 0] g
to the present invention. In these figures, only a flang e ha 4@§ $§f$
shown, and the reference characters 404A, 404B and 404C dedqignate 5 the
l'ight intercepting portions thereof. By the Iight intercdptii ngsoEpiges
404A, 404B and 404C being so changed in accordance with tijhg dlrectlon al ong
the support shaft 405 thereof, i.e., txng direction of novierent—of—the
carriage, the detecting position by the detecting sensor {10 shown in
Fi gures 30A and 30B can be changed, and different informafion regarding the
I nk cartrldge 401 (in the
for 2 mm each, a flag member in which the light inter-

cepting portion is changed in position at a unit of
2 mm is provided in each cartridge, whereby ten kinds
of information can be obtained. If an attempt is made

5 to obtain such information by the conventional systenm,
ten independent flags will become necessary and moreover,
such flags will have to be arranged at intervals of
2 mm on the recording apparatus side, and this will.
unavoidably lead to an increased number of parts as

10 well as the complication, bulkiness and increased cost
of the apparatus, whereas by constructing the cartridge
as shown in the present embodiment, it becomes possible
to savéﬂthe space by a minimum number of parts and yet
provide numerous kinds of information regérding the

15 ink cartridge.

Figures 323 and 32B show still another embodiment
of the present invention and a construction for -transmit-
ting information indicative of.the presence or absence
of ink. The present embodiment is one in which for

o0 an ink bag 430 in the cartridge 401, there is provided
a flag for informing the usef that the amount of ink
remaining in the ink bag has become, for example, a
predetermined amount or less. The reference numeral
440 designates that flag member, and in the present

25 embodiment, in the end portion of that side of the flag
member 440 on which a support shaft 405 is provided,

there is formed a contact portion 440A protruded



case of the present enbodiment, three kinds of information) ca '

due to the difference in the detecting position. This is an ex rR:EIPEAGFNENT SHEET
other formof the afore- 15 described information nmedium Acco A
fl ange nmenber 404 which differs in the position of the light i
portion as described above from cart éfge to cartridge contain
therein is used so as to show the kiﬁ’, the characteristic or
the 20 ink contained in the cartridge 401, and the nunber of t
the information is not limted to three as descri bed above. Th

i nformati on which can be handl ed
1 substantially in the form of a semicircle, and such

555919%

| i ke of
e ki nds of

a contact portion 440A may always keep contact with

the surface of the ink bag 430 éven in the completely

mounted state of the ink cartridge 401 as shown in-Figures
§ 32A and 32B and the state of the ink cartridge before

mounted, althouéh not shown.

The referencé numeral 441 denotes longitudinal
slots formed in two wall portions of the ink.cartridge
401 which are parallel to the plane of the drawing sheet,

10 and the support shaft 405 of the flag member 440 is
fitted in these slots 441 and supported'for vertical
movement and rotaﬁional movement. Also, in the case
of the:present embodiment, a torsion coil spring 406
mounted around the suﬁport shaft 405 has a spring force

15 for biasing the flag member 440 clockwise and biasing
the support shaft 405-itself downwardly along the slots
441, and biases the contact portion 440A of the flag
member 440 toward the ink bag 430. .

According to the ink cartridée 401 thus constructed,

o0 before the cartridge 401 is mounted at a predetermined
mounting position along an insertion path 426; the flaé
member 440 is housed under the shutter 402 in the same
manner as described previously in connection with Figure
30A, but when the cartridge is surely mounted at the

o5 predetermined mounting position, the flag member 440
rises in the manner as shown in Figure 32A or 32B. Thus,

simultaneously with the rising of the flag member, the




di ffers depending on the resolving power during the 25 carrlage scannlng
and the detection width of the detecting sensor, but where 1S
such that detection of a width of 20 mmis done, for exanpﬁé?u%ﬁpgbﬁﬁﬁﬁﬁb
78 1 for 2 mmeach, a flag nenber in which the light intdr{ cepting port
Is changed in position at a unit of 2 [ [ i

is provided in each 8r q%,
whereby ten kinds of information can bgngéfained. If an atte&%t %%Pna e
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contact portion 440A of the flag member 440 is biased
toward the surface of the ink bag 430 by the spring
force of the torsion coil spring 406.

So, in the ink cartridge 401 thus provided-with
the ink bag 430 as ink containing means, when ink is
sufficiently stocked in the ink bag 430, the entire
flag member 440 rises at a high position as shown in
Figure 32A and thus, the light intercepting portion
4408 thereof is kept at a height for intercepting the
optical path 435 of a detecting sensor 424, and when
the carriage has been directed to the position of the
cartridge 440, the presence of ink is detected by the
detecfing sensor 424 carried on the carriage. Also,
when the ink becomes exhausted, the flag member 440
is kept in a low position as shown in Figure 32B even
if it rises, whereby the flag member 440 does not inter-
cept the optical path 435 of the detecting sensor 424,
and the ink is judged to be absent.

As is apparent from the foregoing description,
according to the present invention, a medium including
the information for driving the ink jet head is provided
on the ink cartridge, whereby the ink jet recording

apparatus itself can automatically set the driving

conditions of the ink jet head matching the composition

of ink and therefore, there can be provided an ink jet
recording apparatus which is simple to operate and high

in reliability.




5 to obtain such information by the conventional system ten _independent

flags will beconme necessary and noreover, such flags wll
arranged at intervals of 2 nmon the recordi ng apparat us sj
wi || unavoidably lead to an increased nunber of parts as 10
conplication, bul kiness and jncreased cost of the apparatus
constructing the cartridge as shown in t ¢ present enbodi ne
possi ble to save the space by a m ni numnunber of parts ard
numer ous kinds of information regarding the 15 ink cartridg
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nt, it becones
yet provi dé

e Figures 32A

and 32B show still anot her enbodi ment

1 Also, there can be provided an ink cartridge

which can be prevented from being erroneously inserted

by the user and which has information for properly

controlling the driving of the recording head.
5 Also, as described above, according to

invention, in the position wherein an ink tank

-

the present

in the

form of a cartridge forming an ink supply source is

held in the apparatus body, the ink communication with

the ink supply system is done prior thereto and therefore,

10 the ink communication state can be secured near the

held position of the ink tank. Also, the information

regarding the ink tank is readable prior to the holding

of the ink tank and therefore, impossibility of reading

or misjudgment does not occur near the held position.

15 Further, the ink communication is done prior to reading

and therefore, even if the recording operation

is

immediately started in response to reading, there will

not occur the inconvenience that air is introduced into

the ink supply system, and even if conversely,

the ink

20 tank is pulled out during the recording operation, it

can be detected before the ink communication is cut

off. and therefore, no similar inconvenience will occur

if the operation is discontinued.

Further, as described above, according

to the

25 present invention, in the position wherein an ink tank

in the form of a cartridge forming an ink supply source

is held in the apparatus body, the ink communication




ofdthe presept I nvention and a construction for transmt- ting information
I ndi cative of the presence or absence of ink. The presefit,E Ay STl

one in which for 20 an ink bag 430 in the cartridgep401,'t ?ﬁg&gggﬁf‘%ﬁggd
a flag for informng the user that the amount of ink remgifping in the ink,
bag has becone, for exanple, a predetg@ ned anount or | ¢ss. TBSERAENCE
nunmer al 440 designates that flag nenber, and in the pres¢ng 25 enbodi nen
in the end portion of that side of the flag nenber 440 o
shaft 405 is provided, there is formed a contact portioni440A protruded

1 with the ink supply system is done prior thereto and
therefore, the ink communication state can be secured
near the held position of the ink tank. Also, the
inherent information regarding the ink tank becomes

5 readable near the held position, and information differing
from said information is read in a predetermined range
from the ink communication position to the vicinity
of the held position ana therefore, if design is made
such that a warning is given in response to the rea&ing

10 of the said information, the unsatisfactory holding
of the ink tank can be detected to obviate the shipping
out thereof.

: Furthermore, as has hitherto been described,
according to the present invéntion, unlocking membeis

15 projected from the ppposite sides of the ink cartridge
and locking members provided on both sides of the inser-
tion path for the ink cartridge and unlockable by the
respective unlocking members are provided asymmetrically
with respect to the direction of insertion of the ink

op cartridge and therefore, even if a wrong attempt is
made to insert the ink cartridge with its vertical direc-
tion.or its longitudinal direction being.mistaken, the
ink cartridge can be prevented from being erroneously
mounted and accordingly, damage to the ink cartridge

25 by the hollow needle or damage to the hollow needle
which would make the supply’of ink impossible can be

eliminated.



act. oot ian
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1 substantially in the formof a semcircle, and such a con
440A may al ways keep contact with the surface of the ink ba
the conpletely nounted state of the ink cartridge 401 as sH
32A and 32B and the state of the ink cartridge before nount
shown. The reference nuneral 441 de&g?gs | ongi t udi nal sl ot d
wal | portions of the ink cartridge which are parallel t

the drawi ng sheet, 10 and the support shaft 405 of the flad
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menber 440 is

1 Further, any special expensive device is not

required for the prevention of such erroneous mounting,

but it is only required to simply change the installed

positions of the ‘locking members and the unlocking ‘members.

5 PFurthermore, even where a plurality of kinds of

inks

are used, erroneous mounting can be prevented for the

respective ink cartridges.

Also, as has hitherto been described, according

to the ink jet recording apparatus of the present inven-

10 tion and the ink cartridge therefor, a transmission

type photosensor shielded from light by a flag member

existing in the movement path of the carriage is provided

on the carriage and a flag member adapted to protrude

toward the movement path of the carriage only in the

15 mounted state of the ink cartridge is provided on the

ink cartridge, and the transmission type photosensor

is shielded from light by the flag member provided on

the ink cartirdge, whereby the mounting of the ink

cartridge may be detected and therefore, not only the

20 mounting of the ink cartridge is detected by a small

number of parts and simple structure, but also the form

of the flag member is made different for each ink cartridge,

whereby many kinds of information such as the kind,

characteristic, etc. of ink can be classificatorily

25 recognized by the user and in addition, the quantity

of remaining ink can be detected.

The present invention brings about an excellent




fitted in these slots 441 and supported for vertical nove

rotati onal movement. Also, in the case of the present enbodi REFACEMENDISSIEDR

coil spring 406 nounted around the support shaft 405 has a
for biasing the flag nenber 440 cl ockwi se and bi asing the

itself downwardly al ong the slots 441, and biases the cont
of the flag nenber 440 toward the ink8dphg 430. According t

cartridge 401 thus constructed, 20 before the cartridge 40
predet erm ned nounting position along an insertion path 4267 tThe—ftag

is mounted at a

nmenber 440 i s housed under the shutter 402 in the same

1
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effect particularly in a recording head and a recording
apparatus of the bubble jet type which has been put
forward by Canon, Inc., among the ink jet recording
systems.

As regards the ﬁypical construction and principle
of this system, a construction is preferable which uses
the basic principle disclosed, for example, in U.S.
Patents Nos. 4,723,129 and 4,740,796. This system is
applicable to both of the so-called on-demand type and
the so-called continuous type, and particularly in the
case of the on-demand type, the present invention is
effective because at least one driving signal correspond-
ing td recording information and providing a rapid
temperature rise exceeding nuclear boiling is applied
to an electro-thermal converting member disposed cox-
respondingly to a sheet or a liquid path in which liquid
{ink) is retained, thereby causing the electro-thermal
converting member to generate heat energy and causing
film boiling on the heat-acting surface of a recording
head with a result that a bubble in the liquid {(ink)
can be formed correspondingly at one to one to said
driving signal. By the growth and contraction of the
bubble, the liquid (ink) is discharged through a discharge

port to thereby form at least one droplet. If this

driving signal is made into a pulse shape, the growth

and. contraction of the bubble take place appropriately

on the spot and therefore, discharge of the liquid (ink)



manner as described previously in connection with Figure 30A, but when the
cartridge is surely nounted at the 25 predeterm ned nounting._position

flag menber 440 rises in the manner as shown in Figure 32A

the

sinmultaneously with .the rising of the flag nenber, the 8D g—eontact

portion 440A of the flag nenber 440 is biased toward the surfacigfs %;h%gi nk
bag 430 by the spring force of the torsi®f coil spring 406. E J
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which is particularly excellent in responsiveness can

be accomplished, and this is more preferable. The
driving signal of such pulse shape may suitably be one

as described in U.S. Patents Nos. 4,463,359 and 4,345,262,
The adoption of the conditions described in U.S. Patent
No. 4,313,124 which is an invention relating to the
temperature rise rate of said heat-acting surface would
lead to the possibility of accomplishing more excellent
recording.

As regards the construction of the recording
head, besides the construction as disclosed in the
aforementioned patents which comprises a combination
of digcharge ports, liquid paths and electio-thermal
converting mémbers (a straight liquid flow path or a
perpendicular liquid flow path), the constructions using
U.S. Patents Nos. 4,558,333 and 4,459,600 which disclose
constructions in which the heat-acting portion is disposed
in a bent area are also covered by the present invention.
In addition, the present invention is effective for

a construction based on Japanese Laid—-Open Patent Applica-

~ tion No. 59-123670 which discloses a construction in

which a slit common to a plurality of electro-thermal
converting members is the discharge portion of the
electrothermal converting members, or a construction
based on Japanese Laid-Open Patent Application No. 59~
138461 which discloses a construction in which an obening

for absorbing the pressure wave of heat energy corresponds




So, in the ink cartridge 401 thus provided-with 5
cont ai ni ng neans, when ink is sufficiently stocked in pLAKEMRE SBEET t
g

entire flag

thus, the light intercepting portion 440B thereof is k pi at _a _hei ght
i ntercepting the 10 optical path 435 c@‘ a detecting semnsdr ?4§4§E aﬁ@&\m
the carriage has been directed to thg p

presence of

menber 440 rises at a high position as sho

osition of the ¢antri dge 440

ink is detected by the detecting sensor 424 carried on the

t he i nk bag_430_as-iRk

D 3.Q

carriage. Al so, when the ink beconmes exhausted, the flag _nenber-440—15
kept in a |low position as shown in Figure 32B even

1
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25

to the discharge portion.

Further, the recording head of the full line
type having a length corresponding to the width of the
largest recording medium on which the recording apparatus
can effect recording may be of a construction as disclosed
in the above—mentiohed publications wherein that length
is satisfied by a combination of a plurality of recording
heads, or of a construction as a single recording head
formed as a unit, and the present invention can display
the above-described effect more effectively.

In addition, the present invention is also
effective in a case where use is made of a recording

head Qf the interchangeable chip type which is adapted.

. to be mounted on an apparatus body to thereby make the

electrical connection to the apparatus body or the supply
of ink from the apéaratus body possible, or a recording
head of the cartridge type provided integrally on the
recording head itself.

Also, the addition of recovery means, pteliminary
auxiliary means, etc. for the recording head provided
as the construction of the recording apparatus of the
present invention can more stabilize the effect of the
present invention and is therefore preferable. Specifi-
cally mentioning these, they are capping means, cleaning
means and pressurizing or suction means for the recording
head, an eléctro-thermal converting member or a heating

element discrete therefrom or pre-heating means comprising




if it rises,

whereby the flag nenber 440 does not inter- cept the opti cal

path 435 of the detecting sensor 424, and the ink is ju bsggr‘
As is apparent fromthe foregoing description, 20 accord ‘“thg'ﬁ ef
i nvention, a nediumincluding the information for driV|ng the Ink | et Re

is provided on the ink cartridge, wher
itself can automatically set the driving conditions of
mat chi ng the conposition 25 of ink and therefore, there cm-n be—-provided g

by the ink jet recr ?g pmg,atus
| et heac

ink jet recording apparatus which is sinple to operate pnd high in

reliability.

1
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a combination of these, and it is also effective for

accomplishing stable recording to carry out the preliminary

discharge mode in which diseharge not concerned in
recording is effected. -
Further, the recording mode of the recording
apparatus is not limited to a recording mode using only
the main color such as black, but may use a recording
head constructed as a unit or a combination of a plurality
of recording heads, and the present invention is very
effective for aﬁ apparatus provided with a plurality
of different colors or at least one of full colors
provided by mixed colors.

: The above embodiments of the present invention
have been described as using liquid ink, but the present
invention also permits the use of ink which is in the
solid phase at room temperature or ink which becomes
softened at room temperature. In the above-described
ink jet recording apparatus, it is popular to regulate
the temperature of ink itself within a range from -30°C
to 70°C and effect temperature control so that the
viscosity of the ink may be within a stable discharge
range and therefore, use can be made of ink which assumes
the liquid phase when the recording signal used is
imparted. In addition, the temperature rise by heat
energy is positively used as the energy for the change
of ink from its solid phase to its liquid phase to thereby

prevent said temperature rise, or ink which solidifies
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cartridge which can be prevented from bei ng erroneously NES b
user and which has information for properly controllingt A
recording head. 5 Al so, as described above, accprgding

|

to
present invention, in the position wherein an ink tank ih fh@38ER Bba
cartridge formng an ink supply sourc 8 s

10

15

20

25

Al so, there can be provided an in
i

ﬁ?gTh q

when left as it is used for the purpose of preventing
the evaporation of the ink, and at any rate, the use

of ink having a nature that is liquefied only by heat
energy, such as ink which is liquefied by the‘impartinq
of heat energy conforming to the recording signal and

is discharged in the form of liquid or ink which already
begins to solidify at a point of time whereat it reaches
the recording medium is also applicable to the present
invention. In such a case, the ink may assume the form
as described in Japanese Laid-Open Patent Application
No. 54-56847 or Japanese Laid-Open Patent Application
No. 60-71260 wherein the ink is retained as ligquid or.
solid:in recesses or through-holes in a porous sheet
and is opposed to an electro-thermal converting member.
In the present invention, what is most effective for
each ink mentioned abdve is what executes the above-

described film boiling system.



held in the apparatus body, the ink communication wth the

i nk supply

systemis _done prior thereta and therefore, 10 the ink conpuri-cat+er—st

can be secu position of the ink tank. Alsb
!nforrrationL ﬂmg_{“"ﬂ ﬂ k tank is readable prior to the
| *L Ner

nk tank an

REPLACEMENT BEE
fding oT The

occur near the held position. 15 Further, the ink connun|Cdt|oﬁ2|s one
prior to reading and therefore, even if t he recordi ng operdti

ome, si npossi bility_ofgreadi ng or m sj udg

i medi ately started in response to reading, there will not joccur the

i nconveni ence that air is introduced into the ink supply system—and™éven’

I f conversely, the ink

10

15

20

25

30

35

Clai to or the Divisional Application ting tao
European Patent A ication No. 90 4 2.3—-2304

1. An ink cartridge mountable on a mounting portion
along an insertion path (332) of an ink jet recording
apparatus having an openably-closable plate (333) 6penab_ly
and closably held in said insertion path’ (322) to said
mounting portion, and 1locking members (336, 337) for
restraining said openable-closable plate from both sides of
said insertion path (322) to thereby inhibit the opening
movement thereof, said ink cartridge containing therein ink
to be supplied to a recording head and having projectedly
provided on the opposite sides thereof unlocking members
{341, 342) engageable with said locking members (336, 337)
during the mounting of said ink cartridge to rélease the
restraint of said locking members (336, 337), said ink
cartridge being characterized in that said unlocking members
(341, 342) are provided asymmetrically with respect to the
direction of insertion into said insertion path (332).

2. An ink cartridge according to Claim 1, characterized
in that said ink jet recording apparatus- has wmwounting
portions and 1nsertlon paths correspondlng to ink cartridges
individually contalnlng a" pIurdlity ‘of difrerent kinds of
inks therein, and said unlocking members (341, 342) provided
on said ink catrtridges are asymmetrical with respect to the
direction of ‘insertion into said insertion path at positions
different for respective corresponding ones of said mounting
portions.

3. An~ ink ‘cartridge removably ‘mouinted on a fixed
mounting portion of an ink jet recording apparatus and .
supplying discharged ink to a recording head carried on a
movable carriage, characterized by a flag member (404)

This Sheet Has Been Re

A Iﬂl I ﬁi




20 tank is pulled out during the recording operation, it Lyl be gerectet—
before the i nk connunication is cut off and therefore, no 3$ﬁ¥f%é§herHEET

nconveni ence occur |f tThe operation is discontinued. {Further, as
descrl bed abﬂlﬁl m m Hlmg”  the 25 present invention, ijn thgﬁasgptw%l
wherein an i rmof a caggridge formng ar ilnk supply soufc
is held in the appar at us body the i nk comuni cation g2

capable of being protruded and contained; and means (406) for
protruding said flag member toward a path along which said
carriage is moved only when said ink cartridge is mounted on
said mounting portion; a photosensor (424) provided on said
5 carriage being capable of being shielded from light by said
flag member. ’

4. An ink cartridge according to Claim 3, characterized

in that said photosensor (424) is a sensdr for detecting

10 infrared light, and said flag member (404) is formed of a
material capable of intercepting said infrared light.

5. An ink cartridge according to Claim 4, characterized

in that the position in which said flag member (404} shields

15 said photosensor (424) from light is made different along the

direction of movement of said carriage to thereby make the

detecting position of said photosensor (424), for said flag

member (404) different, and different information is obtained
‘for each ink cartridge mounted.

20 - )

6. An ink cartridge according to Claim 4, characterized

by an ink bag (430) containing said ink therein and wherein

the level of the position in which said flag member (404)

shield said photosensor (424} from 1light 1is varied in

25 conformity with the quantity of the ink in said ink bag (430)

to thereby detect the presence -or "absence of said ink. - '

7. An ink Jjet recording apparatus comprising an ink

cartridge according to Claim 1, characterized in that the’

30 locations at which said unlocking members and said locking

members are disposed are asymmetrical with respect to the
direction of insertion of said ink cartridge.

8. An ink jet recording apparatus according to Claim.7,
35 characterized in that a plurality of ink cartridges are
provided so as to individually contain different -kinds of

F——
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1 with the ink supply systemis done prior thereto and th
connunication state can be secured near the held position

grefore—the—+Rk—
loREPLACEMENT: SHEET

he | nher ent |nfornat ion regarding the ink tank bec%nes 5 readable

L

N

near thi ugu & Hand i nformation differing from saild g?p
read in range fromthe muni cati on p05|t|on o

vicinity of the heI

k co
position and thereé]g I f design is gde—sueh—t-hat

warning is given in response to the readlng 10 of the saig information,
unsati sfactory holding of the ink tank can be detected to ©bviate tne
shi ppi ng out thereof.

10

i5

A

t he}.

inks therein, said plurality of ink cartridges are mountable
on corresponding mounting portions, respectively, and said
gn}ocking members (341, 342) and said locking members (336,
337) are .asymmetrical with respect to the direction of
insertion of said ink cartridges at positions different for
respective corresponding ones of said mountihg portions.

9. aAn ink jet recording apparatus in which "an ink
cartridge (401) containing therein ink to be supplied to a
recording head for discharging the ink to thereby effect
recordipg is removable mounted, characterized by a flag
member (404) brovided on said ink cartridge and adapted to be
protruded toward a path along which a carriage is moved only
when said ink cartridge is mounted on a mounting portion; and
a photosensor (424) provided on said carriage and capable of
being shielded from light by said flag member (404).

THIS SHEET HAS BEEN
REPLACED

e ————
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Furt her nore,

I nvention, unlocking nenbers 15 projected fromthe opposite

as has hitherto been described, according to t he_present

ink cartridge and | ocki ng nenbers provided on both sides of{tpe—hRser

path for the

i nsertion of
made to inser
| ongi t udi nal
from being er

1

10

16

20

25

smEPzﬁuh,L“ﬁ1

SHEET

i nk cartridge and unl ockabl e by the respectiveju |§ﬁ§§%%
menbers are provided asymmetrically w tdy respect to the dirgcg 1996

n
T

the ink 20 cartridge and therefore, even if a wpng attenpt

t the ink cartridge with its vertical direc- tjon or its

di r ENK | JET [RE ATUS BANR cartri dge car-be—prevented. ..
ronﬁs)kls&yR Wq,n%c%%rpiﬂ@;g damage to the ink cartridge

ABSTRACT OF THE DISCLOSURE

aAn ink cartridge interchaﬁgeably provided
for an ink jet recording apparatus provided with a
recording head for causing the discharge of ink to
thereby effect the recording of an image, and co;tain-
ing the ink therein and effecting the supply of the
ink in conformity with the discharge of the ink is
characterized by the provision of a medium provided

with information for controlling the driving conditions

of the recording head.

FIGURE 6

THIS SHEET HAS BEEN
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25 by the hollow needl e or damage to the holl ow needl e which woul d nmake the

supply of ink inpossible can be elim nated. 83 Further,

any qperinl

expensive device is not required for the prevention of sud
mounting, but it is only required to sinply change the ing
of the | ocking nenbers and the unl ockiing nmenbers. 5 Furthg
a plurality of kinds of inks
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are used, erroneous nounting can be prevented for the respective ink
cartridges. Also, as has hitherto been described, according to the ink jet
recordi ng apparatus of the present inven- 10 tion and the ink cartridge
therefor, a transm ssion type photosensor shielded fromlight by a flag
menber existing in the novenent path qQf sthe carriage is provided on the
carriage and a flag nenber adapted to protrude toward the novenent path of
the carriage only in the 15 nounted state of the ink cartridge is provided
on the ink cartridge, and the transm ssion type phot osenges+s—st
fromlight by the flag nenber provided on e CACEMERT GHEET |

\ 25 SEP 1996j

104




the ink cartirdge, whereby the nmounting of the ink cartridge may be
‘detected and therefore, not only the 20 nounting of the ink cartridge is
detected by a small nunber of parts and sinple structure, but also the form
of the flag nenber is made different for each ink cartridge, whereby many.
kinds of information such as the kind,. gharacteristic, etc. of ink can be
classificatorily 25 recogni zed by the user and in addition, the quantity. of

remai ning ink can be detected. The present invention bringspaboulyanT SHEET
excel | ent i bl
2 5 SEP 1996
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84 1 effect particularly in a recording head and a recordi ng apparatus of
the bubble jet type which has been put forward by Canon, Inc., anong the
ink jet recording systems. 5 ' As regards the typical construction
and principle of this system a construction is preferable which uses the
basi c principle disclosed, for exanple, gn-US. Patents Nos. 4,723,129 and
4,740,796. This systemis applicable to both of the so-called on-demand
type and 10 the so-called continuous type, and particularly in-the

REPLACEMENT SHEET

25 SEP 1996
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case of the on-demand type, the present invention is effective because at
| east one driving signal correspond- ing to recording information and
providing a rapid tenperature rise exceeding nuclear boiling is applied 15
to an el ectro-thermal converting nenber disposed cor- respondingly to a
sheet or a liquid path in which liquid (nk) is retained, thereby causing
the el ectro-thermal converting nenber to generate heat en .Lg;L.a.ad—ea-us-r—ﬁg—-\
filmboiling on the heat-acting surface of a recording ZOThaaEILAﬂEMﬁNﬁ SHEET
result that a bubble in the liquid (ink) can be forned corjr gspormtingly at
one to one to said driving signal. By the growh and contractiQ% §é?t1656

16b

19a

19




bubble, the liquid (ink) is discharged through a discharge port to thereby
format |east one droplet. If this 25 driving signal is nade into a pul se
shape, the growth and contraction of the bubble take place appropriately on
the spot and therefore, discharge of the liquid (ink) 1 which is _
particularly excellent in responsivengsg can be acconplished, and this is
nore preferable. The driving signal of such pul se shape may suitably be one
as described in U S Patents Nos. 4,463,359 and 4, 345, 262. REPLACEMENT SHEEY
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5 The adoption of the conditions described in U S. Patent No.

4,313, 124

which is an invention relating to the tenmperature rise rate of said

heat -acting surface would |l ead to the possibility of acco

DIII

excel l ent recording. 10 As regards the constructio 6¥¢iﬁé;MENT SHEEY

recordi ng head, besides the constructLo? as disclosed int
patents which conprises a conbination of discharge ports, |

e
i g
el ectro-thermal converting nenbers (a straight liquid flow]|pg
perpendi cular liquid flow path), the constructions using U.JS.
4,558, 333 and 4, 459, 600 whi ch di scl ose ,:l[; ;7

At or ene
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constructions in which the heat-acting portion is disposed in a bent area

are also covered by the present invention. In addition, the-present ; ’}

invention is effective for 20 a construction based on Japahesel AZEMENDOSHFEET

Pat ent Applica- tion No. 59-123670 which di scl oses a congtructTonm T Wi CH

a slit coomon to a plurality of electrogthermal converti ar §¢b e
8 ”Ef@a, 8rbSighd

di scharge portion of the el ectrothermal converting nenberis,

138461 whi ch di scl oses a construiéion i n which an openi ng

pressure wave o?cﬁﬂf? ez;rgy corrgsponds




1 to the discharge portion. Further, the recording head of
type having a | ength correspondi ng to the width of the |argest’ recéddudﬁﬁET
medi um on which the recording apparatus 5 can effect recordi ng~may beof—aj
construction as disclosed in the above-nenti oned publicatign mg%%ggﬁ t
in ds’ 7 or

length is satisfied by a conbination of ga_plurality of recor
present invention can display 10 the above-described effect] nore

of a construction as a single recording head forned as a unit
effectively.

FIG. 10




In addition, the present invention is also effective in a case where use is
made of a recording head of the interchangeable chip type which is adapted.
to be nounted on an apparatus body to thereby make the 15 el ectri cal
connection to the apparatus body or the supply of ink fro RENRLSHEET
body possible, or a recording head of. tfye cartridge type pr
integrally on the recording head itself. Also, the additidnlof recaover
means, prelimnary 20 auxiliary means, etc. for the recording EéﬁaEBfB§¢d‘
as the construction of the recordi ng apparatus of the presgnt invention._can
nore stabilize the effect of the

5-

FIG. 11




present invention and is therefore preferable. Specifi- cally nentioning
these, they are capping means, cleaning 25 neans and pressurizing or

suction neans for the recording head, an el ectro-thermal congertimyg—memer
or a heating elenent discrete therefromor pre-heating neans dﬂﬂ%AEEWHG'SHEET
87 1 a conbination of these, and it is_alpo effective for acgofplshing
stable recording to carry out the prelimnary di scharge node}ihn %ggp 1996
di scharge not concerned in




recording is effected. 5 Further, the recording node of the
recording apparatus is not limted to a recording node using only the main

col or such as black, but nay use a recordi ng head constructed - unt-t—ot
a combination of a plurality of recording heads, and the presegiaﬂAC@WEWbﬁHEET

is very 10 effective for an apparatus_ ijded with a plurality
I

of
different colors or at |east one of fu col ors provided by m xadgqg@gps
The above enbodi ments of the present invention have been descfiped as usﬁﬁg

liquid ink, but the present 15 invention also permts the usej o
Is in the




solid phase at roomtenperature or ink which beconmes softened at room
tenperature. In the above-described ink jet recording apparatus, it is

popul ar to regulate the tenperature of ink itself within a
30[err]C 20 to 70[err]C and effect tenperature control so
viscosity of the ink may be within a ?%aple di scharge rang
use can be made of ink which assunes e liquid phase when
signal used is inparted. In addition, the tenperature rise
energy is positively used as the energy for the change of
solid phase to its liquid phase to thereby prevent said te
or ink which solidifies

FIG. 14

r FAN TS LUNN
] .{ﬁg SHEET

b and therefore,
t he 22 8EPA1996
by heat 25
nKTTom1ts

perature rise. .




88 1 when left as it is used for the purpose of preventing the evaporation
of the ink, and at any rate, the use of ink having a nature that is
i quefied only by heat energy, such as ink which is liquefied by the

i nparting 5 of heat energy conform ng to the recording signa
di scharged in the formof liquid or i-kiavhi ch al ready begins tmgp@‘éﬂﬁsﬁm

a point of time whereat it reaches the recording nediumis a sb appl i cabl e

to the present 25 SEP 1998




In such a case, the ink may assunme the form 10 as described in
Japanese Lai d- Qpen Patent Application No. 54-56847 or Japanese Lai d- Qpen

Pat ent Application No. 60-71260 wherein the ink is retained as liquid or

i nventi on.
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89 REPLACEMENT SHEET Clains: 1. An ink cartridge nountable on a nounting
portion along an insertion path (332) of an ink jet recordi ng appar atus,
said ink cartridge containing therein ink to be supplied to a recording
head and having projectedly provided on opposite sides thereof unlocking
menbers (341, 342) engageable w th |ockjgpg_ nmenmbers (336, 337)—ef—said_ink

jet recording apparatus during the nounting of said ink cart iﬂﬂHﬁCEMEMTSHEET

25 SEP 1996

FIG. 17
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rel ease the restraint of said | ocking nenbers (336, 337) characterized in
that the locations of the opposite projections of said unlocking nenbers
(341, 342) differ fromeach other in the direction of inserton.into said

i nsertion path (332) or in a direction perpendicular. 2. A Tnk_qaptg+d§§f“
according to Caim1l, characterized ip {hat the different opatrené;"“”ﬁéf
projections of said unlocking nenbers (341, 342) correspongd fo ki nd of ~
ink contained in said ink cartridge. 3. An ink jet recordi a?%%ﬁﬁ?dﬂ@é
conprising a nounting
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portion along an insertion path (332) for nounting an ink cartridge, said
I nsertion path (3321 havi ng an openabl e- cl osable plate (333) openably and
closably held in said insertion path (332) to said nounting portion, and
| ocki ng nmenbers (336, 337) for restraining said openabl e-cl osable plate
(333) fromopposite sides of said insergtd on path (332) to thereby—inhihit
t he openi ng novenent thereof, said | ocking nenbers bei ng ehgRERIABEMENT SREET

unl ocki ng menbers (341, 342), projectedly provided on opposi fre-stdes—of

said ink cartridge, during the nmounting of said ink cartri{ge éﬁ gﬁﬁ;gg%
rel ease the restraint of said | ocking nenbers (336, 337). ¢har § ' Z i n

t hat
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REPLACEMENT SHEET -90- the | ocations of said opposite |ocking nenbers (341, .
342) differ in the direction of insertion into said insertion path (332) or
in a direction perpendicular to said direction of insertion. 4. An ink jet
recordi ng apparatus according to Claim3, characterized in that a plurality
of nmounting portions are provided for. ik .
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Figure 21 is obtained, but in the present embodiment, a
more excellent effect is obtained by performing the'
following operation.

Figure 25A diagrammatically shows the essential
portions of a control circuit according to the present
embodiment. In Figure 25A, the reference numeral 400
designates the control unit of the apparatus body which
may be in the form of a microcomputer having a CPU for
effedting fhe process of Figure 25B and other control of
the entire apparatus, an Roﬁ storing therein a program
or the like corresponding to the process procedure, and
an RaM for working. The reference numeral 410 denotes a
detedtor for detecting the resistance value between the
contacts 306A and 306B. When said resistance value is
"g", the detector 410 indicates that the contacts are
short-circuitéd by the pattern 3462, and when said
resistance value is infinity, it indicates that the ink
cartridge 227 is not yet mounted, and when said
resistance value is a predetermined value, it indicates
that the ink cartridge 227 is properly held. The
reference numeral 420 designates a display device for a
message or the like,'or output means of sound or the
like, or a notice unit which may comprise a combination
thereof. The letter I denotes an operation stopping
‘signal for each portion.

Figure 25B shows an example of the operation

procedure of the present embodiment and this procedure
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Box IH TEXT OF THE ABSTRACT (Continuation of item S of the first sheet)

An ink jet cartridge (304) containing ink therein is interchangeably provided for an ink jet printer. The printer has an
openably-closable plate (333) in the insertion path of the cartridge (304). The plate (333) is held on both sides by
locking members (336, 337). The cartridge (304) carries unlocking members (341, 342) which engage with the locking
members (336, 337) during mounting of the cartridge (304), to release them and allow the plate (333) to open. Both the
locking members (336, 337) and the locking members (341, 342) are arranged asymmetrically with respect to the
direction of insertion so as to ensure correct orientation of the cartridge (304) upon insertion.
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1. An ink cartridge mountable on a mounting portion along
an insertion path (332) of an ink jet recording apparatus,
said ink cartridge containing therein ink to be supplied to a
recording head and having projectedly provided on opposite
sides thereof unlocking members (341, 342) engageable with
locking members (336, 337) of said ink jet recaording
apparatus during the mounting of_said ink cartridge to
release the restraint of said locking members (336, 337},
characterized in that

the locations of the opposite projections of said unlocking
members (341, 342) differ from each other in the direction of
insertion into said insertion path (332) or in a direction
perpendicular, '

2. An ink cartridge according to Claim 1,

characterized in that ’

the different locations of the projections of said unlocking
menmbers (341; 342) correspond to a kind of ink contained in
said ink cartridge.

3. An ink jet recording apparatus comprising a mounting
portion along an insertion path (332) for mounting an ink
cartridge, said insertion path (332) having an openable-
closable plate (333) openably and closably held in said
insertion path (332) to said mounting portion, and locking
members (336, 337) for restraining said openable-closable
plate (333) from opposite sides vf said insertion path (332)
to thereby inhibit the opening movement thereof, said locking
members being engageable with unlocking members (341, 342),
projectedly provided on opposite sides of said ink cartridge,
during the mounting of said ink cartridge to thereby release
the restraint of said locking members (336, 337),
characterized in that
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the locations of said opposite locking members (341, 342)
differ in the direction of insertion into said insertion path
(332) or in a direction perpendicular to said direction of
insertion.

4. An ink jet recording apparatus according to Claim 3,
characterized in that

a plurality of mounting portions are provided for ink
cartidges containing different kinds of inks therein, and
that the locations of said locking members (336, 337) of said
plurality of mounting portions differ according tao respective
corresponding ones of said ink cartridges.
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INK JET RECORDING APPARATUS AND INK CARTRIDGE FOR THE APPARATUS

An ink jet cartridge (304) containing ink therein is
interchangeable provided for an ink jet printer'. The printer has
an openably-clasable plate (333) in the insertion path of the
cartridge (304). The plate (333) is held on both sides by locking
members (336,337). The cartridge (304) carries unlocking members
(341,342) which engage with the locking members (336,337) during

. mounting of. the cartridge {304), to release them and allow.the
~.‘plate.:(333) to open.~Both the. locking members (336,337) ‘and the
locking members (341,342) are arrahged asymmetrically.with the

respect to the direction of insertion so as to ensure correct
orientation of the cartridge (304) upon insertion.

Figure 26



