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INR JET RECORDING APAP?ATUS AND

v

INK CARTRIDGE FOR THE APPARATHS

Fié;d-of the Invention

This invention relates to6 an ink 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
recogding 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,

recording cgnf@g éffﬁCF%d;gn:?%ﬁ%gnPéﬁﬁg; e oL

Among them, the ink jet recoraiﬂg method
described, for example, in Japanese La;h-Open Patent
Application No. 54-51837 (the sorcalled bubble jet
recording method) is such that heat energy is caused
to act on ink and the ink subjecied 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 rccordinb head unit,}fw
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whereby flying ink droplets are éormed and adhere to a

1
* recording medium to thereby acco+plish recording.

The principle of ink dro%let formation in

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

. i .
converting member is electrically energized, the ink
in the heat-acting portion subjec¢ted to the action of

the heat energy which is ink droélet forming energy

causes & state change resulting from 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 driving conditions o?rrespohdzng to the
ink in the recording head. 'é

i -
Figure 1 of the accompan?ing drewings shows
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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
g 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 ie 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
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, ;;rgexamplﬁ. 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
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energy is supplied to the electr

" member and further, control suchl
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o-ther@al converting

as pre-discharging or

pre-heating for effecting stable:practﬂcal printing,

or the recovery operation of the

programmed in advance in the ink;

apparatus by hardware or softwar

recorqing head

jet rekording

b in accordance

the characteristic of ink set for the ink jet

are

with

recording apparatus, Particularly, in a recording

apparatus of the type in which an ink ¢

ank storing

therein ink to be supplied to a [recoxdilng head is

interchangeable for the apparatu

an ink cartridge storing therein

¢ 1if 4se is made of

1
ink of other kind

| v .
which does not match these various set Fondltlons.

there will not be obtained an ap

of the characteristic of the ink

conditions and therefore, normaly driving of the
. H 1

recording head cannot be accombl

of high qualiti. will becohd Aiff

For this reason, usually, the form of %he ink

J
propriqte cambination

. 1
and tqe driving

ished 4nd recording

ieult~éd~accomplish;

cartridge interchangeable for the recording apparatus

is designed exclusively for each
the uger may not misuse the ink
An example of the form o

cartridge ig a box-like.form. T

designed such that by the operat]

|

cartridge.
H

£ such an ink

{
ion of 'Pno_unting

apparatus so that

Le ink icartridge is

the

ink cartridge on a cartridge moumting Aortion, a

hollow needle provided on the mopnting}portion is

———

i
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1 thrust in the rubber plug of the |cartridge so that ink
““may be supplied from an ink contalining portion in the
cartridge to an ink.supply system throudh the hollow

needle. ‘
5 However, the conventional| ink jeét recording
apparatus having such an interchangeable ifnk cartridge
only permits the use of ink fit :ﬁr the ‘discharge
. conditions set in that apparatus and caﬁnot gelect ink
of different discharge conditionsi and t@erefore, the
10 range of use of the ink jet reconing apparatus is
limited and a wide range of use of the ink jet
recording apparatus having an excellent recording

characteristic haa been difficult. Alsd, even if ink

having more excellent discharge and recording character-

18  istics iz developed in the futuri, it wfll become
impossible to use'such ‘ink ox obtkin a gatisfactory
state of use because the prograﬁ in the:apparatus is not

The above-noted problems Will hereinafter be
20 discussed speéifically and in detpail, éome e&amples of

the typical ink composition usablie in an ink jet recording

apparatus are shown in Table 1 bellow.
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Table 1 .
q {
Kinds of ink ‘
@ @ | ®
Component i :
water [¢] | SO 50 | 80
DEG (%] 47 b9 BT
PEG (%] 0 lio 0
i
Dyestuff [%] 3 '

The ink.(:) is an example of sﬁandard ink

which exhibits a popular perfor

viscosity and solidification.

w
W

nance ﬂn both

On the other hand,

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

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

ze is umcreased
1 -

[}
refore Mhich is

characterized by a difficulty in clogélng the

discharge ports of the recording head.

Thus, an ink

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

require a mechanism for prevent
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
Lcharge; be suffici~

e early stage of "’

rad to B reduced

%

e ——
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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

5 in that the percentage of water content is increased

relative to the ink (1) and the desiccation of the ink

on the recording medium is quick and recording of high
quality suffering much less from plur cam 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 kready t? desiccate and
thereéore, the ink in the discharge ports of the
recording head is ready to sélidify as dhrinq the
15 downtime of the recording head. [herefore, it is
necessary that the recdvery operation Subh as pumping
and the capping operation be peiformed firequently
dq?ing the dgwg;gme of phe§gqurding.hea§&m Particdu~ -
larly, where the ink @ is used for a rf!acordi.ng head
20 of the bubble jet type in which hpat ene&gy is
utilized as ink discharging energy, stahﬁe ink dis-
charge cannot be accomplished unlgss the:electrical
energization time is made rélatively shokrt {e.qg.
2-5 {usec¢]) and correspon&ingliuthe ériving voltage
25 1is made high. According, in the pase of:a recording
ﬁead which can withstand such hiéh drivihg stress,

printing of high quality .can be a:complighed, but




—emnem IRy

- e N

This Sheet Has Been Replaced

N R [ [1]

l
1 . otherwise there will be obtained;printing of low
_x'quality which is bad inhfhe accuéacy of,liquid‘droplet
shot. : .
Table 2 below specificaliy shows some examples

5 of the driving conditions for the recording head

relative to the inks in Table 1. :

Table 2
L i
o . ] i
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) . ' :
15 : .
Voltage [V] 21 | 19 | 21
Pulse width [us] i 7 . 8.5 7
" , . II Frequency [KHz] é 2 : 2 3
Nunber of'preiiﬁiﬁ 'ﬂ‘““l"';f' )
nary discharges * 50 128 50
20 (times) ; -

The apparatus example I.ﬁs 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
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recording head which is low in &y

material of the recoxding head an

pulse energization, high voltage

frequency, but is very inexpensiJ
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d carrying thereon a
rability to short
driving and a high

e‘ =

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

which does not cause clogging, H

use tHe ink (é)

owever, it is ' .

necessary that the user change wilthout fail the

substance ¢of the driving program

head in which are set the conditi

discharge'to be accomplished wher
to the substances matching the c¢h
ink (:), for example, the conditi
of preliminary discharges, the pxy
driving frequency and the pulse w

.;...-

To anrease the prlntlng

of the recording

ons for the best
the-iik (:) is used
aractefistié of the

ons sudh as the number

e-heat%ng state, the
Ldth.

»
AR

speed ﬁn the apparatus

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

case, as described previously, it
the user change without fail the
the recording head in accordance

istic of the ink (:). -

is nedessary that
driving conditions of

with the character-

However, it is cumbersom% and milstakable for

the usaer to change the driving c¢d

nditiorns in accordance y
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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 ordet of 7=g§gqhagg moreover,
the set frequency must be changedifrom 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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_can be coped with.

taken into account so that a ch

Even if such
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ge of the ink used

change. is possible

at all, wrong setting may be effécted ahd abnormal

printing or excessive stress may

‘be givén to the -

recording head, and it will be aifficuli to ensure

the reliability of the recording

apparatus.

Now, when an ink cartridge intetchangeable for

the apparatus is mounted in the lpparatgs 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 ink.

However, if the relation

between the holding

position of the fastening means and the posgition in

which the communication is effect

appropriate or especially there 1

ted by ink is not

8 a pléy in the

fastening means, the ink c0mmun10ation wzll not be

secured in splte of the 1nk tank

bexng held by the

fastening 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.

1f 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
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On the other hand, when ¢t

to be interchanged, the user may
his hand into the cartridge inser
the fingertip injured or stained

to prevent this, there has been p

This Sheet Has Been Replaced

T

he ink cartridge is

lxnadvertently insert

tion pért and have
with irnk. In order

rovided a protective

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

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

head, the reference numeral 131 d%notes a mounting

bed for fixedly supporting the hotlow needle 120, and

the reference numeral 132 design
for directly the ink cartridge 14
position.

The reference numarﬁl 133

plate pivotable about a support s

ates an insertion path

L to itis mounted

denotes a protective

haft 134, the refer-

ence numeral 135 designates a torgion coil spring

mounted around the support shaft
protective 51&5&'133.in'th§?éiréc
the reference numerals 136 and 13
members for holding the protectiv

insertion path closing position a

restraining the movement thereof..

134 and blasing the
tion of arrow C ‘and

7 denote locking

F plate 133 in an
% shown: and

. That is, these
! .

locking members 136 and 137 are fbrmed symmetrically

with respect'to each other, and hgve wedge portions

1362 and 137a and locking grooves

cpposed locations, and are both e

1368 ahd 137B at

hdowed ?ith
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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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of arrxow B. Thereafter, the holiow neeéle 120 thrusts

into the rubber plug 140 of the %nk car?ridge 104,

whereby there can be brought abo&t a moénted state in

! :
which the supply of ink to the recordinq head is

possxble. When the ink cartridgé 104 1$ to be

removed, the ink cartridge 104 i

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
arrow C by the spring force of the

the drlectxon of

torsion coil spring

135 and returns to its vertical Jositioé and is

sandwzched between the locking mAmbers 136 and 137

and restores the state shown in éxgure 2

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

§T -
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.

4 - “

the iodked atate of
released by the
members 141, 142

pnd thé ink cartridge
ed posikion, and
ossibilﬁty that the
he ink ?artridge 104

bf ink becomes

Also, an attempt to provide, a special
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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 (&ere;nafter
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 interchange of éhe cartridge.

If in an ink jet recording appaéatus of such

interchangeable ink cartridge type, theirecoiding
operation is pergormcd_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, M;éte mnk discharged
from the waste ink system side w111 not.pe contained
in the ink cartridge but may be. rblease& into the
apparatus to thereby contaminate Fhe suﬁroundlngs, or
the released waste ink may contamhnate eﬂectric
circuits to thereby cause an acczﬂent subh as fire.
Accordingly, it is desirable to pLovide hetecting
means for informing the user of tbe mounFing of an

: !

!

ink cartridge in the apparatus.
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An example of such detect

Figures 3 and 4 of the accompanyilng drayings.

s —— e e e

ThsShwﬂ%wB&mRs

I

ing medns is shown in

As sghown

in Figure 3, a cartridge detecting flag 131 is

comprised of a rotatable flag shsg
the upper portion of an insertion
plate 131C mounted on one end of
cam portion 131A for rotating the
on the other hand, a lever member
by the mounting of a cartridge 10

the insertion port 121.

£t 1318 supported on
port 121, a flag

the shéft, and a

flag dhaft 131B, and
132 pivotally moved

4 is pfovided inside

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 ca

rtridge 104, the

projected portion 132A of the lever mémper 132 is

pressed by the fore end of the ca
the tip end portion 132B of the 1
Y .

rtridge 104, whereby

ever pivotally moves .

the flag plate 131C through the chm portion 1313 and

q..’"

detectlng senSor 124 as sho‘,,n’ e bessl

b051t1oh for a

o
4,, —— [

i

Figure 4 shows the Qetailk of the detecting

sensor 124 for detecting both of
and the cartridge. The detecting

transmigsion type and is provided

the home position
sensor 124 is of the

with ah optical path

135 between 2 light emitting elemént 133 and a light

receiving element 134, and is des

igned such that the

optical path 135 is shielded from

position detecting flag 130, the

‘light by a homei
|
flag plate 131C of
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when the ink cartridge 104 is mouy

17

the ink cartridge detecting flag

sengor 124 detects the flag platg
102 has been directed to a detect
the mounting of the cartridge.is

However, in the conventid
apparatus as described above, the
sensor is used also as the cartrﬂ
and the number of detecting meang
decreased, but the information th
recognize about the ink cartridgée
mounting thercof, but also the in
the color and characteristic of ¢
the ink cartridge 104 as describe
the remaining amount of ink, and
information to be obtained, tﬁe o

be increased or the number of det

themselves must be increaseq, and
. & e - 1

- . - ' - -3 A - a ok ;.s' nee ik
complicated structure, which in t
H

increased cost. !

This Sheet Has Been Replaced
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131, ete. Accordingly,
nted, the detecting
131C vwhen a carriage
ing position, whereby
confirmed.
nal inK jet gecogding
home position "
dge detecting sensor
is correspondingly
e usexr wants to
104 id not only the
formation regarding
he ink contained in
d préviously and
to enable ;il of such
umbex of flags must
ecting means
this W?ll resu%t in

XA LTI L3

urn will result in an

—

—
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SUMMARY OF THE INVENTION *

So, it is an object of the preaﬁnt invention
to eliminate such problems pecu?iar to the prior art
and to provide an ink cartridge!to whiéh is imparted
information for controlling the|driving conditions
of a recording head on the basis of ink iised.

It is also an object of [the present invention
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

$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
structure and can prevent malfu ctionidg during the -
mounting of the cartridge, and an ink jet recording

apparatus into which such ink chtridge can be

nounted.

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



10

15

20

25

13

regarding an ink cartridge, and

cartridge.

R -—
e

tEhsBamRmﬁN”d
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ko pro+ide such ink

It is yet still another pbject pf the present

invention to provide an ink card

interchangeably provided for an

ridge which is -
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 sai

d ink éherexn and

supplies said ink in response té the discharge of

said ink, characterized by the Qrovisi?n of a medium

provided with information for cﬁnttolling the

driving conditions of said recoy

ding head.

It is also an object of the pre%ent invention

to provide an ink jet recording

permits the removable mounting ¢

tank cartridge forming a supply:

appataéus which

'
1

herein:of an ink

:scurcefof ink for a

recording head for discharging daid in@ to a

characterized by the provision ¢

_récording.@e@igm to-thgrgby;gfiéggﬁrecd;ding,. 1.

£: §

communication means for éffectihg the

communication between said ink tank an% the supplied

ink;

: . '..'."..t
reading means for readin&'the ihformatzon

regarding said ink tank cartrxdqe 1tse§f £rom an

lnformatxon presenting member pjovidedlon said ink

tank cartridge to present said nformaﬂion; and

holding means for holdmn& said ink tank

o ke
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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
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
cartridge itself; ! _

a communication member ifr effebting the
communication of the supplied:ilk with ‘an apparatus
Pbdy; and . .. -~ L EE e = = -

a held member for being held by said

apparatus body; %

said communication membet, 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-caﬁtridge.'

It is still a further object of the present

!
%

This Sheet Has Been I{EPhéed .

e
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invention to provide an ink jet
characterized by the provision ¢

an ink tank cartridge wh

Tt
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recording apparatus
3
ich forhs a supply

source of ink for a recording head for discharging

said ink toward a recording meds
recording and which is provided
presenting inherent information

tank cartridge itself and second

um to thereby effect

with a  meiber for
regarding said ink
information

differing from said inherent informatign and is

removably mountable in an appardtus body;:

" communication means for effectihg the

conmunication between said ink €

ank cartridge and

the supplied ink; ,

teading means for reading said inherent

information and said second infd

rmation; and

holding means ‘for holding said ink tank

cartridge;

a position in whlch said

"information is read, a position

Ank _cohmunication is

effeeted, 'a position in which said secdnd

in whiqh said

inherent information is read aﬁ# a position in which

said ink tank cartridge is held Leing disposed in

3

{ :
the named order in the direction of mounting of said

ink tank cartridge. -

1
It is another object of the pregent invention

to provide an ink tank cartridgé

for am ink jet

recording apparatus which forms Bn ink supply source

s . i Sheet Has Been Replaced -
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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

to the direction of mounting for

information differing from said

information.

member with respect
preseﬂting second

inherent

It is still another objeét of the present

invention to provide an ink cartiridge which is

mountable on a mounting portion

plong the insertion

path of an ink jet recording apparatus having an

openable-closable plate openably

and closably held

in the insertion path to said mounting jportion, and

1bcking members, for .restraining

closable plate from the opposite

,Egidqugnable— 3

gides of said

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

during the mounting of said ink

projectedly provided on opposite

said ibcking member
cartridge are

sides,

characterized in that said unlocking mehbers are
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provided asymmetrically with res

It is yet still another

—— e e e ———

This Sheet Has Been Replaced ™ .

- i

pect to the
inseréion path.

bbject bf the present

invention to provide an ink jet

.recordﬂng apparatus

which is provided with an opénaéle—cloéable plate

provided in an insertion path f%r diredting to a

mounting portion an ink cartridée contdining therein

ink to be supplied to a recordin

g head and openably

]
and closably held, and locking sembers ifor

restraining said openable-c¢losal
opposite sides of said insertion
opening movement thereof and in
of said locking members can be x

members projectedly provided on

le plate from the
path to inhibit the
which the restraint

eleased by unlocking

ithe opgosite sides
: d

of said ink cartridge during the inserdion of said

ink cartridge into said insertid

characterized in that said unlod

n pathg
king mémbers and

said locking members are disposed.asymiétrically-

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

ink cartridge. i

It is another object of {
to provide an ink jet recording
is removably mounted an ink cart

therein ink to be supplied to a

the present invention
apparatius in which
ridge dontaining

recording head for

discharging the ink to thereby éffect ﬁecording, _

characterized by the provision d

£

a flag member provided on said ink cartridge
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and adapted to be protruded tow%rd a pdth along

, which a carriage is moved only dhen 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.
member, % -

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
an ink jet recording apparatus ﬂoz supﬁlying
discharged ink to a recording h ad carried on a
movable carriage, characterized by thefprovision 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

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
leads to the possibility of providing an ink jet '

recording head which is simple tp operate and high
in reliability.
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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 drivinL of a recording .
head.

11

Further} in a position wherein an_ink.
cartridge is held in an apparatus body, the
communication between an ink auLply syétem and ink
is effected prior thereto and tierefOrg, 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 captridge is held in
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the apparatus body, the communipation between the
ink supply system and ink is effected prior thereto
and therefore, tﬁe ink communicﬁtion state can be
secured near the held position bf the ink cartridge.

Further, the inherent information regarding the ink

" cartridge becomes readable near: the held position,
|

and information differing from baid inFormation ié

read in a predetermined range fkom the ink

communication position to the vgcinity of the held
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 barttidge can be detected tL obviate the falling

> o - tmt

off thereof. _ i

Furthermore, the horizojfal poéitioﬁa of the

unlocking members provided on the ink c¢artridge side

l

and the horizontal positions of, the locking members

provided correspondzngly to hhe$ are made

N
;-' - .'... . v

"asymmetrlcal with respect to the direction of

insertion, i.e., different from!each other 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 ——
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and thus, the ink cartridge will be prévented from
being mounted by mistake and acéordingiy, any damage
attributable to wrong mounting ¢an be Qrevented.
Also, according to the pLesent invention, ‘the
flag member capable of being prltruded'and contained
which is provided on the ink caitridge 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
of the ink cartridge can be detdcted by the
photosensor carried on the car:iage, a&d by
variously changing the form of dhe Elaé member and
charécterizing each ink cartridge, tpeiinformation
for a plurality of ink cartridgis can Be .
indjividually judged by a combination thereof with

the moved position ofi.the carridge.

Figure 1 is a characteriStic graph showing
the relation between an applied ipulse éd& the growth’
of a bubble.

Pigure 2 is a perspective view éhowing the

construction of an ink cartridgé mounting mechanism

accoxding to the prior art.

Figure 3 shows the ccnsijuction-of an ink
cartridge detecting device acco:

art,

ding ta the prior

.
!
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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. l

Figure 6 is a block diadram shdwing a

constructibn 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 cart

idge.

Figure 8 is a schematic perspective view

showing another embodiment of the ink tartridge

according to the present inveuntion,

Figures 9 to 15 are sch

tic perspective

views showing further embodiménts.

Figure 16 ig a schematxé perspeqtlve view

on an ink cartridge.

showzng the installed position ¢f a medium carried

Figure 17 is a schematic| view showing an

example of the ink jet recording apparé;tus.

Figure 18 is a perspectibve view showing an

ink jet recording apparatus accerding to an

embodiment of the present invention with the top

cover thereof removed.

Pigures 194 and 19B are

b perspbetive view
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i and a fragmentary cross-section?l 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 pdsition relation as

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

enlarged view and a coupling po%ztzon relation

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

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

the operation thereof, respectivkly.

1

|
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Figure 26 is a perspecti

cet Has Been Replaced :
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ve view showing an

example of the construction of hn ink cartridge

mounting mechanism according to

invention.

the present

Figures 27A and 27B 1lletrate the normal

cartridge mounting operation by

Figure 26.
Figures 27C and 27D illud

Figure 28 is a perspecty

construction aécording to anothl

mounting operation. :

the embodiment of '

strate 'a wrong

ve view showing the’

34 gmbodiment of the

present invention.

Figures 29A and 298 111ukttate still another

embodiment of the preeent_znvent1on.

Figures 30A and 30B ill

4

trate the

construction of the ink cartridge according to the

pregent invention before and after the cartridge is

mounted.,

Pigurdd 31a - 31C ‘are pe

Fipectile views

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

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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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

17T
b

eceivijg waste ink
atus} ghe connecting

ink jet recording

be numebal 12

k cartridge 51 which

13

is usually mddé by plastic moldiag in dccordance

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

npmeral 15

s Siren.
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. and 1%9b denote terminals provid%d on tHe ink

designates an ink supply portiocn
elastic material such as silicon
supply portion is connected to
an ink conducting tube 15a, and
cartrxidge 51 and the ink jet red
connected together, the ink supg
a portion into which a hollow i

ingtalled in the connecting devi

e

Thi sheet

\\\\\\\\\\\\\\\\\\\\\\\\\

formed of an-
e rubbér. This ink
he ink;bag through
when tHe ink
ording:apparatus'are
ly poréiqn provides
k needle 16 |

ce 52 df the ink jet

recording apparatus is inserted
the ink in the ink bag into the
apparatus.

‘to thegeby supply

I
ink jet recording

Any ink forcibly d1scharged frolt an ink jet

recordzng head by the f£illing oé the récording head

with ink or by the recovery opet

ation ar the like of

the recording head passes through waste ink

collecting tubes 16a and 1l6b an

jet recording apparatus body and

ink reservazr 18 through a hole

19 designates a medium having ir

of the kind of the ink in the irnk cartfidge.

medium used in the present embod
{having a predetermined resistan

from among 0 to ©Q)., The refes

cartridge side to electrically'é

the ink jet recording apparatus!

|

ibody.

talled in the ink

is fed into a waste

17 formed in the

\-\-

“housing of the ink cartridge. dhe. reférence numeral

formation indicative:
The
iment £s a resistor
ce valde selected

ence chiaracters 19a

lonnect the medium to

When the ink
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cartridge is completely connected to the ink jet
recording apparatus body, these;terminéls 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 inéo:matibn of these

elements.

Figure 6 is a block diagram 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 is'transmitted. On the

basis of this information, contkol as will be

-described later, for examplé, tLe table ‘of ROM 56

including a conversion table, 15 selected, and on
‘ i

the basig thereof, the driving 4f a refording head

59 is controlled by a head drivfng control device

61. - | '

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
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to the ink jet recording apparaLus 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

apparatus side and the ink supply systém is

connected to the apparatus bodyl

1 .
At a step S101, a power [gource iswitch is

closed. At a step S102, whethe% the ink caftridge

is mounted with respect to the #pparat@s is judged.

If the ink cartridge is not mou%ted, a warning lamp

is turned on at a step §103. If the ink cartridge

is judged to be mounted, at a s#ep 5104, the

resistance value of the medium

arried.on the ink

cartridge is read. At a step sios.'iq.conformity
. i S

with the read resistance value,

'data is read out

from a data table. At a stép sios, the data is

judged, and if the data is absent, the warning lamp

is turned on at a step 5107. 1f the data is

a driving RAM. Thus, at a step

(2" 1s transferred to

s1909, éhe recording .

head is driven in accordance wifh a predetermined

table, and at a step S110, wheth

ler 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
printing is not possible, returt

5109, where processing is effect

‘a step‘Slil., I1f

is made to the step

ed to nake the
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recording head capable of print?ng. OF course, the

39

detection of the presence or ab%ence of the ink
cartridge may be effected by dekecting the medium
carried on the ink cartridge. g v
Table 3 below shows an %xample of the
conversion table of the resista%ce valﬁeg_of_the
resistor on the ink cartridge ahd the ink jet

driving conditions, etc. for those resistance

values, §
Table 3 i '
. i " Number of
Reizzézrce Voltage ::;i: Ere?uency ﬁ;ii;gi::;f
(k] | (V] |{gs)| (kma) | [times]
0 0 0 o f .0
0.5 21 7 : 3 128
1 21 | 7 ' g 128
5 28 3 3 128
10 | 2 | 3 4 | s0
100 | 28 | 3 6 50
2000 | 28 | 2.5 6 50
o 0 e | .o ¢

Resistance value vs. head driving cénditions
conversion table recorded in)the ink jet
recording apparatus body.

pore)
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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

is Sheet Has Been Replaced

i IIII\\ | Ill!

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 S5 apain inflicates the

aforementioned data from said de

Lerminefl area of the
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RAM to a reading head controller

_ table differs from apparatus to

This Sheet Has Been

T

Replaced

58. Of course, the

apparatus, and for

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

voléage is 21 Vv, the pulse width

is 7 psec, the -

driving frequency is 3 KHz and the number of

preliminary discharges is 50 times, 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 head 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

the aforedescribed

made with respect

to an example in which reading ig effected from the

conversion table and the driving

voltagk, the pulse

width, the driving frequency and| the number of

preliminary discharges are all made varfable, but it

o e ——— —
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is apparent that it is also poséible to form in the

apparatus a circuit in which mo4

e simply, for

example, only the driving voltaée, only the pulse

width, or only the driving frequ

combination thereof is set by tH

of the resistor.

ency, dr a possible

le residtance value

Also, the infdrmation designated

by the medium can include, in addition to these, the
conditiona of the pre-heating 14 which the recording

head is pre-heated to improve tde characteristic of

10

15

20

25

the ink or the preliminary disch
discharge not cbncerned in recor

improve the recording characterl

arge in which
ding is effected to

stic, such ink

discharge conditions that optimum discharge can be

obtained during recording, the il

nk discharge

conditions when recording is eféected by thé use of

inks of plural colors, or the dilscharge recovery
i

conditions of the recording heaé which correspond to

the ink used.

x

N - L. . i

The d;scharge reaovery céndxtlons are

performed when the dzscharge stake is deteriorated

before predetermined recording is terminated, and

include, for example, a series of operations of

moving the recording head to a p
cap member, thereafter causing t

against the discharge port surfs

osition opposed to a
he cap Lo bear

ce, driving a pump

for recovery to thereby forciblygdischaxge the iik

from the discharge port, openinq'

the cap, thereafter
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effecting idle suction for discHarging the ink in
the cap, and cleaning the dischdrge port surface of

the recording head by & blade, dr one of these

operations or a combination of two or more of these
operations. That is, the disch%rge redovery
conditions show the selection of these operations
and a condition for which thesejoperations are
performed under what degree of ’oad, and optimum
conditions are set in conformitﬂewith the

characteristic of the ink. For lexample, for ink

which is low in viscosity and e%sy to dry, it is
nececsary to set the discharge ' coverj operation at
high frequency, and for ink whij; is high in
viscosity and difficult to dry, lhe frequency of the
discharge recovery operation can be set 104; Here,
the frequency includeg not only ?he frequency of the
recording oPeration, but also phg operation load or
the like of the recovery pump in} the recovery
operatzon. Also, the pre-heating condxé;oés are
necessary for bringing about sucb ink conditions

that optimum recording can be accomplished 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 redhice the load of the
ink discharge conditions during khe ?ecording by éhe

recording head, and adjust the viscosity of the ink.
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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 charécteristié of ink is effected
under only the discharge condit%ons. |

As regards the form in w;ich th? resistor as
the medium is carried on the in% cartridge, such
resistor may be provided at a péedetermined location
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.§
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In this case, as regardsi the resistance value

St & A A o = e 83 SAAye @

. 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
the apparatus side, or 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

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
ink cartridge, mention may be maﬁe of a meth;d of forming

i
the resistor by printing so that, it may directly assume
i

- a predetermined resistance valuefrelatiﬁe to the upper

surfaCe of the cartrldge,,or a méthod of; sticking a
1abel printed with a resistor soj that it may assume a
predetermined res;stance 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
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



e —— e

10

13

20

25

e ol .. . . jieeie .- This Sheet Has Begn Regplaced

. “THRRA

connected together with their surfaces oxidized and a

_film remaining formed thereon, a@d such instability can

be eliminated by mounting the ca?tridge in such a
manner that the oxidized film ié scraped off. -

In the foregoing, 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-
described ink cartridge in which 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,
this ink cartridge becomes entiﬁely identiéal in
appearances and function to the%ink cartridge shown in
Figure $. Accordingly, in the. manufacture of the ink
cartridge o£ the present znvgntﬁon, it is unnecessary
to pre*assemble and prepa;e the hous;ﬁg iﬁ 5& the ink
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

inexpensive and highly reliable ink carxtridge is realized.

o
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[Embodiment 2]

i
f
[

In Embodiment 1,

. {
a simple element such as a

resistor has been shown as the %nformation medium, but

in the present invention, a semiconductor can be .
i

employed as another example of éhe information medium.

Figure 10 shows an embodiment of the present lnventlon

which is provided with an electﬁlcally erasable read~on1y

semiconductor memoxy array as Lhe information medium

in the ink cartridge.

the ink cartridge body.

designates a semiconductor memofy array.

The refe%ence numeral 21 denotes

The reﬁerence numeral 22

Here, the

{
semiconductor memory array is afn ROM (read-only memory).

an EEPROM (electrically erasabld rewritable read-only

memory}, a battery back-up RAM ¢

r the like. The

reference numeral 23 denotes a substrate attached

accurately to the housing portid

n of the ink cartridge,

This substrate has a terminal pdrtion 26 for fixing

the memory array thereto and eléctrlcally connecting

&

=

the memory array to a connector
recording apparatus 24.

the ink cartridge body is insert

As show

(\.

prepared in an ink jet
n in Figure 10, when .

ed into the ink

cartridge receiving portion 27 c

£ the ink jet recording

apparatus 24, the connector 23 énd the terminal portion
‘ .

i
26 are electrically copnected.tdgether.
¢

At this time, .

an ink reservoir and a waste inK reservoir are likewise
{

connected to the connecting device of the ink jet

xecording apparatus.

[ -
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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
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,
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
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

oa

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

- -.‘--

effected in’a'ménner similar to that descrlbed with
respect to Embodlment 1. é

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
for each kind of the ink jet recbrding head and therefore

a conversion table need not be ptepared on the ink jet

recording apparatus body. Accoréiany, it is unnecessary
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to prepare a number of conVersio§ tables in advance.
That is, in the present embodime%t, even if new ink

is prepared in the future, only %he ROM data of the .
ink cartridge can be changed anditherefore, the present
embodiment is high in expansibil&ty.

. Figure 11 shows an examphe of the.ink cartridge
in which the removably mountable%information nedium
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 # 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&1lar to that of the

embodiment shOWn in Figure "9 is bbtalnea.

é

o v———e

[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

H
€
H
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~ 35 designates a magnetic tape ox which the information

such as the ink jet driving conditions is recorded at
35a in parallelism to the directiion of insertion of

4
the ink cartridge by variations ;in magnetization polarity,

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
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
recording head body. After thiséinformation is
transferred to t@e RAM area in t@e ink jet recording

apparatus body, the ink jet rego&ding head can be

driven on the basis of this 1nfo matlon 1n the same

-
:_ s

Manner as in the embodlment showh in Flgure 10.
i
|
[Embodiment 4] i
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
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
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magnetic tape shown in the previous 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
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 printéd as
the recording medium and therefo?e, the medium can be
nanufactured relatively easily a%d an inexpensive ink

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

the embodiment shown in Figure 1? is changed. In

Figure 14, the reference numeral§39 designates an ink

cartridge, and the reference nqm%ral 40 denotes a

thfee;éiméiéionél-inf&kmationhpagte;n dispoged on the

housing of the ink cartridge. Tbe information pattern

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 -

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

"
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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 és in the embodiment

k3

shown in Figure 10.

[Embodiment 6]

P R

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 nuﬂeral 41 denotes a
three-dimensional informatlon paktern dlsposed on the

15 housing of the ink cartridge 40. The Lnformation pattern
41 is molded lntegrally Wlth the.hou51ng of the ink
cartridge. The reference numerah 42 designates a
three—dlmensional 1n£ormat19n paktern for timxng
1nformatlon. In the embéaiment phown in Flgure 15,‘

20  the information such as the ink ;et 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
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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
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
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

By the information mediu& or the igformation
delivery portion betwggn the inf?rmation medium and
the ink jet reco;ding head being;SO provided above

the ink connecting portlon with respect to the d1rect10n

*-.—»'-
*

of gravity, the 1nk flows down wardly of the cartridge
along 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.
of the sensor caused by slight léakage of the ink during

1 . .
the mounting or dismounting of the ink cartridge can be

minimized. ;

This Sheet Has Been Replaced
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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 eac% 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

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

.
t
¢

{Embodiment 7]

1
H
H

The ink cartridge cairyinq thereon an information

medium ip the form as previously described has a

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

1
2

can be applied to an ink jet reéording apparatus which

et Has Been Replaced
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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 denotés 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
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
electric power to the electro=tﬁermal ¢onversion

25 elements. E

These electro~thermal c&nversién elementsiand

electrode wiring are formed on g substrate formed of

IO .- S
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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
said common liquid chamber are c?nstructed. 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.

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
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
the mixing of noise with a szgna% are compensated for.
Further, the connector-substrategzlz, as will be
described later, is supported onfa slide member so that
it may slide with the opening—clbsing movenent of the
cover member and the connectox 2b9 may be connected
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
.

—
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portion 262a, and the gquide shaét 203 is provided over
an area longer than the width oé recording paper so as
to be orthogonal to the directidn in which a recording
medium such as xecording paper ﬂs conveyed. Also; the
carriage 202 is connected to a %ortion of a belt, not
shown, extended in parallelism éo the guide shaft 203,
and by this belt being driven bf & carriage motor, not
shown, the movement of the carr%age 202 along the gquide
shaft 203, i.e., the scanning m@vement of the recording
head 201, be comes possible. Alko, the carriage 2032
and the recordiﬁg head 201 obtai% the force for
pivotally moving about the guid% shaft 203 from their
own g}avity, and with this forc% as a biasing force,
they bias a paper keep plate zoagto Se.dés§ribed
through a slide member provided ?n the carriage 202 for
sliding on the paper keep plate.% 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
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
curvature is continuous to the ektensxon ol the upper
paper guide 207a. The paper keep plate 208 is

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

i

This Sheet Has Been Replaced .
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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 roller 205 and the recording
paper. Also, the lower paper gﬂide 207b.extends to
the region in which the paper fgedlng 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

“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

t
f
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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
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
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
constituting 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 c¢ontinuous

:-‘ - . (., - l

to the scannlng area of the recordlng head 201, there
i

are provided a series of constructions 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

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

port surface chiefly by absorbin% them, and a cap 213

for effecting the capping for th? hermetic sealing of

{
!

!

! This Sheet Has Been R lacad
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the dischargce port surface, idlé discharge and ink
absorption. These members are éesigned to be movable
back and forth relative to the @oving area of the
recording head 201 while being éupported as a unit by

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

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
rearwardly to thereby ensure the capping of the

discharge port surface by the cdp 213.

P P Py
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The rotation of the paper feeding roller 205,
and the paper discharge rollers 204, and the operations

3
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 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 rotatiée driving force of the
feed motor 221 mounted on a por&ion of the apparatus
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.,
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'
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
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.

temeen m smmmmen IthhmﬁEtham
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Also, the moved position of thé carriage 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
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
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
designates a cartridge inserti poxrtion éor receiving
the insertion of the\ink'ca:trikge 227. The reference
numeral 304 dethes 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 cartrzdge 227.

The contact holder 304 is combibed 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 306B to a hcdy control unit.

| 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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cartridge 227. The hollow needle member 314 is formed

with an ink conducting apertureéBlG in the tip end

portion thereof. An ink supplygtube is mounted on the
other end of the needle 314, ané the tube is connected
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
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
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 Fmgure-lsB, receive
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
restoring its original shape whé% a recegs 332 in the

cartridge 227 reaches the c11cksp

FPigure 20 shows an exampae of the construction

Iaced“"'"

"
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of the ink cartridge 227 accordiég to the present

embodiment.

[
H
.

i
1
i

In Figure 20, the refereqce numéral 340 denotes

an ink bag containing therein ink

The ink bag 340 is provided with
exampie, of rubber.

this plug 342 and further enters

|
bag, whereby ink communication is accomplished,

reference numeral 344 designates

for receiving the above mentione% waste ink. The

to be supplied, -

a plug 342 made, for

The needle 314 is inserted into

‘the interior of the ink

The

an ink absorbing membex

aforedescribed medium for transmi&ting the characteristic

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

side or the upper surface of the

ﬁnk cartridge 227.

Figure 21 illustrates eacb portion for coupling

the ink cartridge 227 to the bodygside.
i

In %igure 21,

the reference numeral 346 denotesia wiring resistance

pattern provided 5n the upper sqr%ace of the ink cartridge

227, and the control unit of the

i .
Fppazatus body can

. & ! . Cop crme WL
detect the presénce or abséhice of :the motiiited ink

cartridge in conformity with the

]
?onduction/non—

conduction between the contacts abGA - 3068 through

the wiring resistance pattern 346,

Also, by this wiring

resistance pattern being made int@ a resistance pattern
i

having a resistance value determi%ed in ¢conformity with

the color or density or the like

this pattern, the control unit of

read the information thereof.

{
Of the ink containing

the apparatus body can

P L L
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In the present embodimeng, 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 preéent!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
'
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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 cartridge 227 is further inserted until it strikes
againgt the innermost part of thé inserting pgsition
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 ju;dqe that the cartridge
has been méﬁnﬁéa, and mayigtart'é“bfé&eéérﬁihéd gperétion,
99 ~whereby air_may be introduced frqm 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
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i .
& case where the needle 314 is dut in that range or

contact connection becomes unstible.

In contrast, according éo the relation as shown
in Figure 22, ink communication: contact connection and
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
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 boﬁy, the control unit of

the apparatus bhody will detect i? before jink communication

iz cut off and therefore, a similar inconvenience will
not-occur if the operation is dikcontinued.

Figure 24A shows a furthér improvement Ln the

- -
3 4.

above-descrlbed con tructlon;' Ih the example shown
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
346B having a resistance value détermlned in conformity
with the color, density, etc. of the ink. .
Figure 24B shows the relétion among a range
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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

|
only with the pattern 346B, and a2 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

held, 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,
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

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 . -
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
!

|
- ~
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Figure 21 is obtained, but in the present embodiment, a

more excellent effect is obtainéd by performing the

] following operation.

Figure 25A dlagrammaticilly shows the essential
portxons of a control circuit accordlng to the present
embodiment. In Figure 25A, the Feference’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
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
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
that the ink cartridge 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
signal for each portion. j

Figure 25B shows an exa&ple of the operation

-

procedure of the present embodimént and this procedure
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can be started at suitable timing 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. :

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
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
therefore, advancce 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.

- -
E 1.

Further, if the resistanée value is a predetermlned
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 c%rtxidge corresponding
to that resistance value is reco%nized and a setting
process corresponding thereto;iSECarried out (é step S11).

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
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released for some reason or othef, the cartridge
]

i
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
control unit 400 of the apparatu% body ﬁecomes unable to
read £he 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
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 relatidn as described above can

i
be basically kept with regard to the readxng position for

H
l

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
resort to thg clicks and recesse;. Further, the reading
of the information regarding thc(ink cartridge need not
always be electrical, but may bei 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 typ% which effects ink
supply alone, N

By adopting such a construction, reliable reading
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of the infermation can be accomplished in the cartridge
carrying thereon the informationimedium as previously
described, and the driving of thL recording head best

suited for the ink used can be aLcomplished.

[Embodiment 8] i -

Figure 26 shows another example of the inkﬁ

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 tﬁe left and right side Wallslof the ink cartridge
304. The reference numerals 336)and 337 designate
locking members according to the present iﬁ;ention which

are provided along the left and right sides of an

insertion path 332. 1In the present embodiment:, the left
and right 1ocking members 336 an% 337 differ in shape
from each oLher, as shown:“'”' v S -

In the case of the preseLL embodiment, the
unlocking members 341 and 342 and the locking members
336 and 337 are all disposed at %he same level above

the bottom surface of the insertion path 332, but the

l B
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 manufactuxe
1 :

and malfunctioning that the amouht of deviation between

, T

- —

kmzu i
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the unlocking members be 5 mm orlmore.

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 ihe 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 memb%r 336. 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 designate returning wedge
portions provided to return a protective plate 333
smoo?hly from its pushed-up position to its locked

position as shown. ’

Reference is now had to %igures 278-27D to
describe the cartrmdge mounting qperatLOn in the ink
cartridge mounting mechanism conétructed as described
apove. .First,:when the ;nkacartgidger304~ls‘mounted in
a hormal posture, as shown in Fi#ure 274, the unlocking
members 341 and 342 provided on éoth sides of the ink
cartridge 304 slidably contact wéth the wedge portion
336A of the locking member 336 aéd the wedge portion
pivotally move the locking memgéés 336 and 337 in
opposite directions as shown in éigure 278 to thereby
liberate the protective plate 334 from the restraint by

i )

the locking grooves 336B and 337%. and rotate the
|
|
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protective plate 333 in the dire§£ion 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 -
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 is not liberated from
these locking members. Also, evén 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
movement of the ink cartridge 304 will be precluded by
the protective plate 333 and thegink 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 rear reversedi the unlocking members
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,

:
t
i
i
t

{Embodiment 9]

Pigure 28 shows still andther embodiment of

t

W

Thszheet - Has Been Repla ce& o
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the present invention. In the i+k cartridge 304
{

-according to this embodiment, theé unlocking members 341

and 342 provided on both sides thereof are made to
differ from each other in the level from the insertion

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 befS mm or more. Thus,
the locking members 336 and 337 ére also disposed so
as to keep levels corresponding %o 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
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
the protective plate 333 is not éeleased and thus, wrong
mounting is prevented.

|
Figures 29A and 29B showgan ink cartridge
: i

according to yet still another embodiment of the present
invention. The present embodiment is such that the

1
locations of the unlocking membeis are changed for each

ink cartridge and for example, i[k cartridges containing

therein inks which differ in the!characteristics tiiereof

1
H
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: construction each havxng as 1nfc;batlon med;um and
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such as color, etc. can be corre%tly nmounted on their

* corresponding mounting portions.f That is, the ink

cartridge 3043 shown in Figure 29A and the ink
cartridge 304B shown in Figure 29B are made to differ

in 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

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
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
can be prevented. BY wrong moun%ing being thus
prevented, the reliable transmié%ion of information

can be accomplished in the cartrihges of the aforedescribed

I T A LI

optimum drxv;ng of the recordlng head matching the ink

uged can be accomplished.
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[Embodiment 10]

Figures 30A and 30B show another embodiment of
the ink cartridge according to éhe present invention.
In these figures, the referencegnumeral 401 designates
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, tﬂe reference character

402A designates a shutter projeétion projected upwardly

. from the shutter 402, and the r%ference numersl 403

denotes a coll spring interposed between the shutter 402

S o

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
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 405-and formea,
for example, of a material capabﬁe of intercepting
infrared light. The support sha&t 405 is journalled to

the wall portion of the cartridgle 401. The reference

numeral 406 denotes a torsion coﬁl spring provided

PRy

restrained by the flag member 404 and the other end secured
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

P LG e )
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the back side of the shutter 402; On the other hand,

" the reference character 4223 designates a stopper
i

portion projectedly provided fro& a cartridge gquide

422 toward a cartridge insertiongpath 426. When the
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,
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 308 along the
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
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

shutter 402 which is projectedly?provided along the

i

direction of the opening there:.nl

serves to suppress
the cocking-up of the flag member 404 when the ink

cartridge 401 does not assume its$ completely mounted

SNSRI W——
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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
removéd from the recording apparétus, tHe ink cartridge
401 is drawn out rightwardly froﬁ 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;e% by the spring force
of the coil spring 403 in:a éire%;;onﬁtq.close the
opening 401a, and in the cqmpletély'drawn out state of
the cartridge, the flag member 404 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

[PPSR

member for detecting the mountznd of the cartridge which

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

the flag member and a stopper po

cartridge guide and moreover, as.

later, by a simple construction,:various kinds of

information regarding the ink ca

to the usger with high reliabilit:

Such a construction enab

be reliably mounted with respect

rtion provided in the

will be described

Y .

les the cartridge to

to the apparatus and

therefore, for example, in the ciase of & cartridge

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

Ftridge can be provided

carrying an information medium t#ereon, the corresponding

information is reliably transmit%ed.

—a
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Figures 31A-31C shows anoéher embodiment of

:

.-the ink cartridge according to the present invention.

10

15

25

In these figures, only a flange mémber 404 is shown,

and the reference characters 404A€ 404B and 404C designate
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
shown in Pigures 302 and 30B 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~
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 lnk thervln lb used so as to
show the klnd, the characterlstic or Lhe like of the
ink contained-in the cartridge 40%, and the number of
the kinds of the information is nét limited to three
as described above. ‘

The amount of xnformatxonxwhxsh ¢an be handled
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""differs dependxng on the resolviné power during the

carriage 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

|
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1 for 2 mm each, a flag member in

-~.cepting portion is changed in pos

e
1
2
]
i
H
i
I

i
i

1
1
§
I

This Sheet Has Been Replaced __

HII!I\! i

which the light inter-

|

tion at a unit of

2 mm is provided in each cartridgi, whereéby ten kinds

<

of information can be obtained.
to obtain such information by the

ten independent flags will become

If an attempt.is made

conventional systen,

necessary and moreover,

such flags will have to be arranged at intervals of

2 mm on the recording apparatus s%de, and this will

unavoidably lead to an increased %nmber of parts as

10
of the apparatus, whereas by cons!

as shown in the present embodimen:

well as the complication, bulkinebs and increased cost

tructing the cartridge

E, it becomes possible

to save the space by a minimum nupber of parts and yet

provide numerous kinds of infoxmaj

15 ink cartridge.

Lion regarding the

Figures 32A and 32B show btill another embodiment

of the present invention and a cof

ting information, indicative of the
- - _.- o . - L . l.

5 one ih w

of ink, The present embodiment i

20 an ink bag 430 in the certridge 4

a flag for informing the user tha

nstruction for transmit-
presenge or absence
hich for

D1, there is provided

b ¢he amount of ink

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

predetermined amount ox less. ThL reference numeral

gt AR TEIE T e g K Py ke Rt e P

'440 desxgnates that flag member, hnd in the present

25
member 440 on which a support sha

there is formed a contact portion

-' s e

-embodiment, in the end portion of.

. oo™
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that sjide of the flag

PO

tt 405 is provided,

440A protruded




U

1
:

¢ Sheet Has Been Replaced

B [

. ) P
e oAb oIS ot an ks < regn  Some ah A o O

73

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

5 32A and 32B and the state of the ¢nk cartridge before
mounted, although not shown. ;
The reference numeral 44l!denotes longitudinal
slots formed in two wall portionsgof the ink cartridge
401 which are parallel to the plaée of the drawing sheet,
10 and the support shaft 405 of the %lag member 440 is .
fitted in these siots 441 and sup%orted for vertical

movement and rotational movement.' Also, in the case
of the:present embodiment, a tors%on coil spring 406
mounted around the support shaft %05 has a spring force
15 £or biasing the flag member 440 céockwise and biasing
the support sh#ft 405 itself down%ardly along the slots
441, and biases the contact portiLn 440A of the flag
member 440 toward the 1nk bag 4301- i
Accordlng to the 1nk cartfldge 401 thus constructed,
20 before the cartridge 40l is mounted at a predetermined
mounting position along an insertion path 426, the flag
member 440 is houseé under the shitter 402 in the same
manner as described previously in connectzon w1th Flgure
'30a, but ﬁ%éh £hé“éé££rid§eﬂi;:éurely mounted at £he '
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|{the flag member, the

l
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contact portion 440A of the flag fnember 440 is biased
'430 by the spring
force of the torsion coil spring o6, .

So, in the ink cartridge #01 thus provided-with

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
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
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,
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 L
.e;naltions of the 1nk jet head m%tchlng the composition -

of ink and therefore, there can 4e provided an ink jet

recording apparatus which is szmﬂle to operate and high

in reliability. i
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Also, there can be providéd an ink cartridge
I

"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. .
Also, as described above,%according to the.present
invention, in the position wherei? 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,
the ink communication 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.
Furxther, 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
tank is pulled out during the recgrding operation, it
can be detected before the ink co&munication is cut
off and therefore, no similar incbnvenience will occur
if the operation is dlscontinued..
Further, as descriséd abobe, accord;ng to the
present invention, in the position wherein an ink tank
in the form of a cartridge forming an ink supply éource

is held in the apparatus boedy, thé ink communication

.i. P . . . . R L
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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 a 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 fof-the ink cartridge an
reépective unlocking members are p
with respect to the direction of i
cartridge and therefore, even if a

made to insert the ink caxtridge ¥

t0 been described,

, unlocking members

of the ink cartridge
th sides of the inser-

d unlockable by the

rgpvi,ded.asymmeb‘rically

nsertion of the ink
wrong attempt is

ith its vertical direc-

tion or its longitudinal direction
i

being mistaken, the

ink cartridge can be preVented frém being erroneously

.mounted and accordlngly, damage to
by the hollow needle or damage to

which would make th& supply of ink

eliminated.

the ink cartridge

Ithe hollow needle

impossible can be
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Further, any special expensive device is not

but it is only required to simply

-“required for the prevention of suc¢h erroneous mounting,

-change the installed

positions of the ‘locking members and the unlocking members.

Furthermore, even where a pluralit

'y 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-

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 c4rriage-only in the

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 mou

cartridge may be detected and thex

mounting of the ink cartridge is ¢
number of parts and simple structu
of the flag member is made differe
whereby many klnds of znformatlon
characterlstlc, etc. of 1nk can be
recognized by the user and in addi
of remaining ink can be detected.

The present invention brird

inting of the ink.
efore, not only the
letected by a sﬁall
but also the form

lre,

nt for each ink cartridge,

Isuch asg the kind,

classificatorily

tion, the gquantity

-

gs about an excellent
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effect particularly in a recording head and a recording

i
forward by Canon, Inc., among the.

systems,

.apparatus of the bubhble jet type yhich.has been put

ink jet recording

As regards the typical conhstruction and principle

of this system, a construction is
the basic principle disclosed, fo
Patents Nos. 4,723,129 and 4,740,

applicable to both of the so-call

the so-called continuous type, an

case of the on-demand type, the p
effective because at least one dr

ing to recording information and

preferasble which uses
 example, in U.S.

/96. This system is

Ed on-demand type and

particularly in the

|

fesent invention is
#ving signal correspond~

roviding a rapid

temperature rise exceeding nuclear boiling is applied

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

head with a result that a bubble

n the liquid (lnk)

can be formed correspondingly at Lne to one to said

driving signal.

bubble, the liquld (Lnk) is diseh:;

e m oAl Pease o

-

port to thereby form at least Gne

By the growth anﬁ contraction of the

droplet. If this

driving signal is made into a pulke shape, the growth

and contraction of the bubhle ‘take

on the spot and therefore, dischaj

place appropriately

rge of the liquid (ink)

arged through a dxscharge s
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which is particularly excellent in respopsiveness can
. be accomplished, and this is more!prefernble. The
driving signal of such pulse shapé may suitahly be one

as described in U.S. 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 thg

temperature rise rate of said heat~acting surface would
lead to the possibility of accomplishing more excellent

As regards the construction of the recording

recording.

head, besides the construction as;disclosed in the
aforementioned patents which comprises a combination

of digcharge ports, liquid paths #nd electro-thermal
converting members (a straight li$uid flow path or a
perpendicular liquid flow path), fhe conktructions using

U.8. 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 covcred bl the present invention.
In addltlon, the present 1nvent10n is effective for

a construction based on Japanese ald—Opén Patent Applica-
tion No. $9-123670 which dlscloses a construction in

which a slit common to a plurallty of electro-thermal
converting members is the dlscharée portion of thg‘~ i
-electrotherm;i“éonvertlnéhﬁé%bé£sihor.é coﬁstructlon

based on Japanese Laid-Open Patent Application No. 59-
138461 which discloses a construcllon in which an opening )
for absorbing the pressure wave of heat energy corresponds

i

e 2 wuae &
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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
rgéordipg 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 iEvention and 1is thg;gforé preferable

- . L P R R Y T O

cally mentioning these, they-are dapping means, cleaning
i

\ » Specifi-

25 Weans and pressurizing or suction:means for the recording
head, an electro-thermal convertiﬁg member or"a heating
element discrete therefrom or pre4heating means comprising

|
|
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Ialso effective for

-~.accomplishing stable recoxrding tofcarry out the preliminary
f

10

20

discharge mode in which discharge

recording is effected.

=not concerned in
i

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 inveation is very

effective for an apparatus provided with a plurality

of different colors or at least or
provided by mixed colors.

. The above embodiments of ¢

have been described as using ligui

invention also permits the use of

le of full colors

he present invention

d ink, but the present

gink which is in the

solid phase at room temperature or

softened at room temperature. In

ink jet recordlng apparatusL lt 1«

ink which becomes
i
:the above-described

pqpqlé; to reguylate

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

to 70°C and effect temperature control so that the

viscosity of the ink may be withid a stable discharge

range and therefore, use can be m%de of ink which assumes

the liquid phase when the recordzqg signal used 1s

lmparted

e oeae e et et et W 4w

In addltlon, the temieqature rlse by heat

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

dink which solidifies

i
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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 liguefied only by heat

enexgy, such as ink which is liqu

of heat enerqgy conforming to the

bfied by the imparting

recording signal .and

is discharged in the form of liquid or ink-which already

begins to solidify at a point of
the recording medium is also appl

invention. In such a case, the i

time whereat it reaches
Lcable to the present

hk may assume the form

as described in Japanese Laid-Openh Patent Application

No. 54-56847 or Japanese Laid-Opeﬁ Patent Application

No. 60-71260 wherein the ink is r

solid in recesses or through-hole

etained as ligquid or

f in a porous sheet

and is opposed to an electro—ther&al converting member.

In the present invention, what is
¢ach ink mentioned above is what

described film boiling systen,

nost efFfective for

executes the above~

An lnk carLrldge lnter%hangeably:provzdcd

for an ink jet recording appar%tus provided with a

recording head for causing the dlscharge of ink to

thereby effect the recording oﬁ an image, and contaln—

ing the ink therein and effectﬂng the supply of the

1nk in conformlty w;th thc dlséharge of the 1nk s

characterlzed by the provision %f

with information for controlllqg

a medium provided

the driving conditions

of the recording head. i.

R

Thus Sheet Has Been Replaced "~
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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 correspond:.ng to ink cartrz.dges
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  remoyably ‘mounted ‘on ‘a fixed

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

>
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capable of being pro'éruded 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
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
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
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.

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
conformity with the quantity of the ink in said ink bag (430)
to thereby detect ‘the presenbe ‘or ‘absence of said ihk. -

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

cartridge according to Claim 1, characterized in that the

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,
characterized in that a plurality of ink cartridges are
provided so as to individually contain different ‘kinds of
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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
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
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
a photosensor (424) provided on said carriage and capable of
being shielded from light by said flag member (404).

L7}



