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BACKGROUND OF THE INVENTION _ )

5 Field of the Invention

This invention relates to an ink jet recording
apparatus provided with an ink jét:headffor effecting
recording with flying ink droplets utilizing the
film boiling phenomenon.of liquid, .

10 The present invention alko relates to an ink
cartridge interchangeably providéd for the ink jet
recogding apparatus. = -

Related Background Art

In recent years, vériousgink je? recording
15 methods have been put into practlical usé bécause in -
such recording methods, the creation of noise during
recording is negligibly small and in adflition,
- recording can be effected on plain pape;.
Among them, the ink jet recordi?g method
20 described, for example, in Japan?se Lai&-Open Patent
Application No. 54-51837 {the sofcalled bubble jet
recording method) is such fhat heat energy is caused
to act on ink and the ink subjecLed to the action of
this heat energy causes a suddenfvolumefchange_ (£filn
25 boiling phenomenon) resulting frpm é stéte change and
by this action force, the ink is discha}ged from a

discharge port at the end of a rccordin§ head uhit,,



reco the creation of noi§e during recording is negligibly
_snal |on recordi ng can be effected on plain paper. Anong

t hem the I nk jet recordrng met hod 20 descrrbed for exanple, in Japanese
Lai d- Open. Patent Application No. 54-51837 (th so-cal |l ed bubble jet

recordi ng newmd:)eﬂys Blysihd hiaik rmaspm Wré Sf@ﬁﬂéﬁdand adhere to a

record ng apparatius. Re Iated Backgr ound Art In recent years, various ink
Jet ﬁgiﬁﬁu“ﬁ net hods have been pui, into practical use because in such

recording medium to thereby accoTpllsh recoxrding.
The principle of ink dro#let foymation in
such a recording method is that %hen an electro-thermal

5 converting member is electricalli energized, the ink
in the heat-acting portion subjelted to thé action of
~the heat energy which is ink dro#let forming energy
causes a state change resuiting %rom a sudden
increase in volume, that is, the%ink in the heat-

10 acting portion causes the creati%n, growth and
contraction of a bubble very moﬁéntarily, whereby
the llquld present between the heat-actzng portzon and
the dlscharge opening is dlschar?ed ‘as an ink droplet.

By repeating such cyele of creation, growth,

15 contraction and disappearance of the bubble, the ink

| is subjected to high heat. TherLfore, thermally
unstable ink is liable to cause a chemical change and
in the heat-acting portion, prod#ction and precipi-
tation of insoluble matters nay éccur ahd further,

20 thewrecording head may become_in?apable of dis-
chafging'the ink. Accordingly, Lo effect recording
at a high speed for a long time by the use of such an
apparatus, it is very important to improve the

-stability of the ink and on the bther hand, to set

25 the optimum driving conditions c@rrespohding to the
ink in the reéo:ding head. :

| :
Figure 1 of the accompanying drawings shows



to act on ink and_the 'nkhsubjected'to the action of.this heat energy

causes$higShe change (film 25- boiling phenonenon) resulting from
a stat "H this-action forcg, the ink is discharged froma
dlschar end of a recording head: unit, E 2 1 whereby flying

i nk droplets are forned and adhere to a recordlng medi um t o t her eby

acconpl i sh recordi ng. ,

1 variations with tlme in the surface temberature T of
the heat-acting surface when arn électrlgal slqnal
of_éulse waveform shown by P is iﬁput té a recording
head having an electrofthermal c?nﬁerti@g member and

5 the volume V of a bubble then créated. ;When the pulse-
like electrlcal 51gnal P which 1$ sw1tched on and off

is input to the electro-thermal converting member
i

at a tzme to and a time tf, the éurface temperature

T of the heat-actlng surface reaéhes a fhaximum

10 temperature Tp_at.the time tf. l

Here, when Tp is higher Lhan thé boiling point

b of the ink which is in contact| {with the heat-acting
surface, a bubble begins to be c%eated from a time
" ThO at which T = Tb in the heat-&cting portion filled

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

the lapse of time and reaches a maximum volume V? at

a time tp. When the electrical flgnal L is switched

off at the time tf, the surface Lemperakure T begins

to attenuate gradually and accor%ingly,:the volume
20 V of the bubble decreases and thé bubble disappears
at a time tBl'

In order to ensure the discharge of ink

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

: i
25 aforedescribed bubble jet recording method, driving

conditions for film boiling such' as a vbltage, a

i . -
pulse width and a frequency at which elgctrical



Theis BRelet Hak Bted Reflacedk .dr opl et formation in sudh a redording met hod is that

whejr HE Il hermal 5 converting nenber!is el ectrically energized,
i nk ‘ cti'ng portion subjecfed to tihe actilon of the heat energy
whi let formng energy causes astate c¢hange resulting froma

t he

sudden increase in volunme, that is, the ink ijn the Heat- 10 acting portion
causes the creation, growh and contraction df a bulbl e very nmonentarily,

wher eby the Ién@i'ﬁ e Siifp PRy éﬁ@.{g@%erg%{%n?&xqgitLsﬂvéeﬁiaaé

di scharge openin
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arged as an i

member angd further, control such as'pré#discharging or

pre~-heating for effecting stable practical printing,

or the recovery operation of the! recording head are

programmed in advance in the ink jet recording

apparatus by hardware or softwarL in aécordance with

the characteristic of ink set foF the 4nk jet
recording apparatus. Particularhy, in ? recording
apparatus of the type in which an ink éank storing
therein ink to be supplied to a ecordﬂng head is
interchangeable for the apparatus, if u?e is madelof
an ink cartridge storing therein;ink oé other kind
which does not match these varioLs set %onditions,
there will not be obtained an apprOpri%te combination
of the characteristic of tﬁe ink| and tﬁe driving
conditions and therefore, normalldriviég of the
recording head cannot be accomplished %nd recoxrding
of high quality will become difficult 40 acgomélish.
For this reason, usually, the form of éhe ink
cartridge interchangeable for thg recoﬁding apparatus
is designed exclusively for each apparitus so that
the user may not misuse the ink artridge.

An example of the form of suchéan ink

cartridge is a box-like form. The ink!cartridge isg

designed such that by the operation ofimounting the

ink cartridge on a cartridge mounting ﬂortion, a

hollow needle provided on the mounting ‘portion is




-

By repeating such cycle of creation, growth, 15 contraction and

dlsappqgﬁemﬁﬁks ble, the |nk I S subje¢ted to high heat. Therefore,
W “is liable to c@use a chemnical-change and in the

t hermal - .
heat - act roductlon and preci pi - tatlon Of i nsol uble matters
may occu urther 20 the recordi ng head tray becbme I ncapabl e of dis-

char gi ng the |nk Accordlngly to effect recogding at a high speed for a

| ong ti se of such_an apparatus, .itiis very inportant fo inprove
t he st abi BPS hé® ey bgw-‘t pAust QF then@antridge so that ink

may be supplied from an ink containing portion in the

cartridge to an ink supply system through the hollow

needle.

5 However, the conventionall ink jét recording

apparatus having such an interch:Egeablq ink cartridge
only permits the use of ink fit for the ‘discharge

conditions set in that apparatus @and caﬂnot select ink

of different discharge-cénditions,and therefore, the

10 range of use of the ink jet recorping apparatus is
limited and a wide range of use 4f the ink jet
recording apparatus having an exckllent recordlng
chargeterlstlc has been dlfflcult. Also, even if ink
having more excellent discharge and recording character-

15 istics is developed in the future, it wfll become
impossible to use such ink or obtigin a qatisfactory
state of use because the program lin the:apparatus is not
" proper. |

The above-noted problems will hereinafter be

20 discussed specifiqally and in detlail. éome examples of

the typical ink composition usable in an ink jet recording

apparatus are shown in Table 1 bellow.

25




25 ééé;;\;T‘\ﬁTa?TVThg~cond|t|ons corresponding to the ink in the recording

head sreedn Repladje acconpanyi ng draw ngs shoms i1 wvariations with

ti ’ng hwe t:enperature T of th@nheat acti ng, surface when an

el e of pul se waveform sho by Pis input to a recordi ng head
havi ng an el .ec t hermal converting nenber ahd 5 Fhe volume V of a
bubbl e t hen creat ed. V%en t he pul se- .
1

Table 1
- Kinds of ink i !
Component <:) (:> i (:)
i
S Water [%] 50 - 50 ' 80
DEG  [%] 47 : 37 17
‘PEG  [%] 0 -Iio :, 0
|
Dyestuff [%] 3 i3 [ 3
i' '
10 . The ink (:) is an exampﬂe of s%andard ink

which exhibits a popular perfoﬁmance ﬂn both
v;scoamty and solidification. bn the other hand,

the - ink (:) is ink in whzch theuperce%tage of the

component difficult to volatilize is %ncreased

15 relative to the ink (:) and therefore %hich is
characterized by a difficulty 1n clogjing the
discharge ports of the recordinb head. Thus, an ink
jet recording apparatus using tke ink (:) does not
rqqulre a mechanism for preventing the:clogglng of

20 the discharge ports during the downtim? of the ink
jet recording head, or can be structur%lly simplified.
Howevex, since the ink @ has ralativeily high
viscosity, it is necessary that dischaige of the ink
which does not contribute the recordin%, i.e., aﬁ

25 operation callied preliminary di scharge%, be suffici-
ently performed in advance in the earl; stage of
each use. . This may sometimes lpad to ;'reduced
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RlegP Which is switched on
rtlng menber at a tinme t]
of the heat- actlngﬁiurfc
tlne tf. Here, whe

rtion filled 15 wth the E
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advantage that the ink is ready t
recording medium and a very high
cannot be provided. The ink C:)
in that the percentage of water
relative to the ink (:) and the

on the recording medium is quick

and off, is input to the
err] and a tine tf, the

ce reaches a nmaxi mum 10

IS higqer than the boiling
e heatﬁacting surface, a
which'T = Tb in the

nd the ;vol une _t her eof

£ERKF nEFPRORUIESTD at

0 blur ‘on the
quality of printing

is ink characterized

:[ntent,is increased

siccaqion of the ink

Fnd recording of high

quality suffering much less from plur can be

accomplished. Purther, the ink

has a feature that

it can be driven at a :elatively igh frequency because

it permits quick refilling of the!

charge. However, the ink (:) is

nozzle after dis-~

ready to desiccate and

therefore, the ink in the discharge ports of the

recording head is ready to solidi

downtime of the recording head.

fy as dhring the .

Therefore, it is

' :
necessary that the recovery operation such as pumping

and the capping operation be perf}

during the downtime of the recordi

larly, where the ink (:) is used

Prmed f&equently
ng head. Particu-

or a recording head

of the bubble jet type in which htat eneEgy is

utilized as ink discharging energ

charge cannot be accomplished unl

, stable ink dis-

Lss thetelectrical

energization time is made relativpely sholrt {e.q.

2-5 {usec]) and'cbrrespondingly t
is made high. According, in the
head which can withstand such hig

printing of high quality can be a

he'driving voltage
rase of:a recording
h drivipg.stress,

:complighed, but




t he ature T begins to attenuate gradually and accordingly,
t he f t he bubbl e decre&es and the bubpl e di sappears at a
time tBl1. In or to ensure the discharge of ink drioplets to be effected
efficiently and stably in an ink jet recordlng apparat us, for exanple, in
the 25 aforedescribed bubble jet recording nethod, driving conditions for

f:In1b0IIrngoauebwaaeatn@kéaggllabauba&amdad1gﬁﬂhﬁi&geﬂyenﬁv at which
electrica

at| ﬁgﬁ plated el ectrical signal Pis switched off at the tinme tf,

quality which is bad in the accuﬁacy of liguid droplet
shot. . '
Table 2 below specificaliy shows some examples
5 of the driving conditions for thé recording head

relative to the inks in Table 1.:

Table 2
Examples Kinds of ink f 1
otama | | @ | ® | ©®
10 ratus Driving conditions | :
- Voltage [V] é 21 ' 21 28
Pulse width [us] S 7 3
O Ffequency {KHzZ) 4.5 4.0 6.0
- 1
Number of prelimi- | . _
nary discharges 50 128 50
{times) : :
15 : .
Voltage [V] P21 19 21
Pulse width [us] ' 7 . 8.5 7
IX Frequency {(KHz} é 2 : 2 3
Number of prelimi- ;
nary discharges * 50 128 50
20 {times) ; :

.The apparatus example 1 fs an aéparatus using
silicon single crystal as the ba%e mateﬁial of the
recording head and carrying theréon a récordinq head
having a characteristic capable éf withstanding

25 short pulse energization and higﬁ voltage driving
and responding to a high frequenéy. The apparatus

example II is an apparatus using blass as the base
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IS squlled to the el ectro-thernal:

|nt|ng, -or the recovery of
|n advance in the |n9.|et
softmare I n accordance withthe
recordi ng apparatus. Particularly

material of the recording head an

recording head which is low in @4y

pulse energization: high voltage

converiti ng nenber and

eﬁ as. pre-discharging or pre-heatiing for effecting
erationf of the recording head

recordlng appar at us by
haractérlstlc of
, in a‘Tecording

d carrying thereon a

rability to short

idriving and a high

frequency, but is very 1nexpensi4e.

For example, when the apJaratus :example I pro-

grammed with the use of the ink (1 having the

standard characteristic being taﬁen into account is

used in a manner in which the frJquency of use is

extremely low, it_is.desirable td
which does not cause clogging. H
necessaiy that the user change wi
substance ¢f the driving program

head in which are set the conditi

discharge to be accomplished when

to the substances matching the ch

use tlHe ink (:)
owever, it is
thout-ﬁail the
of the recording
ons for the best
the iﬁk 1) is used

aracteristic of the

ink (:), for example, the conditilons suéh as the number

of preliminary discharges, the pn
driving frequency and the pulse %

_ To increase the printing
‘example I, the ink (3
case, as deséribed.previously, it
the user chanée without fail the
the recording head in accordance

istic of the ink (é).

e-heating state, the
idth.

speed in the apparatus

can be used, but ‘even in that

is nedessary that
driving conditions of

with the character-

However, it is cumbersomé and mistakable for
] .

the user to change the driving co

nditioris in accordance

i nk set for



appar g B t he {ybe in which an ink tank storing 10 therein ink to be
suppl i B lalehg head 'i s interchangeable for the apparatus, if use
is ma l rtri.dge storing thereiniink of other kind which does
not ous set conditions,iﬂherﬁ wi Il :not be obtained an
appropriate conbination 15 of the characterijistic of the ink and the
driving conditions and therefore, nornal driping of the recordi ng head
cannot accaonpl.i shed and recordi ng_of high qual ity w Il become difficult
to acconpl i%kEh fdie ioharaekaphstiguaf| yhet hakf usadef anflcdamrge is

liable to occur to the recording Fpparaths due to the

malfﬁnctioning of the recording hLad. Fbr example,

where use is made of a recording head of the type of

5 the apparatus example II, when the condiiions for the

use of the ink (:) are to be chan?ed to the driving
conditions for the use of the ink!(:), the head dfiving
voltage is changed from 21V to 28V and the pulse width
is'changed from 7 usec té 3 vsec,iwhereby there is

10 provided good discharge of the ink (:). However, as
previously described, such drivinq condikions are no£
suitable because they give high stress to the recordihg
head used in the apparatus exémple I and may thexefore
extremely shorten the life of the recording head.

15 Accordingly, when the life of theirecording head is

taken into consideration, for example, tﬁe driving

voltage must be changed to 21V ané the pualse width

must be changed to the order of 7%usec and moreover,

the set frequency must be changed%from G;KHz to 3 KHz.
20 As described above, it issadequaﬁe to use ink

which takes into account the used|state énd the

purpose of use of the ink jet recording apparatus,

_but it is difficult for an ordina¥y user to minutely

change the program in the ink jet‘recording apparatus
25 body such as the driving conditions and the preliminary

discharge conditions of the xecording heéd with the

kind and driving characteristic of the recording head




20 cartridge interchangeable for the recordlng apparatus I s desi gned
exclusively for each apparatus so that the yser may not m suse the ink
cartridge. An exanple of the formof<guch an ink cartridge is a box-1ike
form The ink cartridge is 25 designéa'such'that b% t he operation of

nmounting the ink cartridge on a cartridge untlng portion, a hollow needle

provi ded on the nounting portion is L
taken into account so that a change of the ink used

1

10

15

25

can be coped with. Even if such

change- is possible

at all, wrong setting may be effected ahd abnormal

printing or excessive stress may
recording head, and it will be 4

the reliability of the recording

jbe givén to the -

L £ficult to ensure

apparatus.

Now, when an ink cartridge intetchangeable for

the apparatus is mounted in the

pparatus body, it

is popular that the.ink cartridge is held by a suitable

fastening means. Also, in the md

sunted state of the ink

cartridge, the interior of the ink tank and the ink

supply system on the apparatus body sidé are

communicated with each other by 3

However, if the relation

Lnk.

between the holding

position of the fastening means and the position in

which the communication is effecled by ink is not

appropriate or especially there is a pldy in the

fastening means, the ink communiiation will not be

secured in spite of the ink tankibeing held by the

fagtening means, and the ink supély sysﬁem and the

- ! .
ink tank will become spaced aparé from ¢ach other.
i

[ 3 - l
If at this time, for example, thé recovery operation
is performed, air may be introduded inté the supply

system.
system, not only ink discharge wi

properly effected, but also the 1

be damaged.

If air is thus introduc?d into.the supply

11 fail to be

ecording head will

—_—
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1 thrust

t her ef or q,

limted and a wi de range of use of the ink j

10

15

20

in the rubber plug of the cartridge
froman ink containing portion in the cartrid
t hrough the hol |l ow needl e. )
recordi ng apparatus havi ng such an interchang
permts the use of
appar at us and cannot sel ect

5 Hwever

ink fit for the discharge
I nk of different

'so t hat

I nk may be supplied
ge to an ink supply system
, the cdonventional ink jet
eabl e ijnk cartridge only
conditions set in that

di scharge conditions and

the 10 r atgecind oﬁharﬁhaMQ,|wkepetheecnkdcﬁgtaaﬂgﬁaﬂﬁs is

to be interchanged, the user may
his hand into the cartridge inser
the.fingerﬁip injured or stained
to prevent this, there has been p

device as shown, for example, in

accompanying drawings.

t ;
:inadveﬁtently insert

with ink.

tion p&rt and have

In oxrder

rovided a protective

Figure_Z of the

In Figuré 2, the reference

numeral 130 designates an ink tuhe connected to a

hollow needle 120 and supplylng ﬂnk to the recording
I

head, the reference numeral 131 anotes a mounting

bed for fixedly supporting the ho

the reference numeral 132 designa
for directly the ink cartridge 10
position.

The reference numeral 133

plate pivotable about a support s

1low needle 120, and
tes an insertion path .

4 to its mounted

denotes a protective

haft 134, the refer-

ence numeral 135 designates a torsion coil spring

mounted around the support shaft
protective plate 133 in the direc
the féference numerals 136 and 13
membefs for holding the protectiv

insertion path c¢losing position a

restraining the movement thereof..

134 and biasing the
tion of arrow C, and
7 denote locking

e plate 133 in an

S showngand

That is, these

locking members 136 and 137 are formed symmetrically

with respect to each other, and h
136A and 137A and locking gfooves

opposed locations, and are both e

ave wedge portions
1368 ahd 137B at

ndowed Qith

| This Sheet Has:Been Replaced
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recordi ng apparatus having an excellent recording characteristic has been
difficult. Also, even if ink having nore excellent discharge. and recording
‘character- 15 istics is developed in the future, it will becone inpossible
to use such ink or obtain a satisfactory, state of use because the program
In the apparatus is not proper. The aboﬁk noted problens will hereinafter
be 20 discussed specifically and in detail. Sone exanples of the typical
i nk conposition usable in an ink jet recording apparatus are shown in Table
1 Dbel ow 1 resiliency, whercby they can_be fexed in 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
S denote unlocking projection members (hereinafter
referred to as the.unlocking members) p?ovided on the
sides of_the ink cartridge 104.
In the protective device for the ink cartridge
mounting portion which is so constructed, as long as
10 the ink cartridge 104 is not mounted, the protective
plate 133 is held in its shown position bj 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
15 Wwill not reach the tip end of the hollow needle 120.
Also, if as shown in Figure 2, the ink cartridgé 104
is inserted from thc direction of arrow A along the
insertion path 132, thc unlocking members 141 and
142 -‘will slidably contact with the wedge portions
20 136A and 137A of the locking members 136 and 137,
respectively, and will push open these members in the
direction of arrow D,
Conéequently, the opposite ena portions of the.
protective plate 133 are liberated from the locking
25 groers 136B and 137B of these members and also, ihe

front face of the ink cartridge 104 bears against the

protective plate 133 and pushes it up in the direction

“his Sheet Has Been Reﬂlaced 1
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Table 1 Ki nds of

ink [err]
50 50

17 PEG [%

Conponent 5
47
0

of arrow B. Thereafter, the hol#ow neeale 120 thrusts

into the rubbér plug 140 of the #nk cartridge 104,

whereby there can be brought abo&t a mo@nted state in

. S ;
which the supply of ink to the récording head is

possible. When the ink cartridg% 104 is to be

removed, the ink cartridge 104'i% pulleé out rearwardly

from its mounted state, whereby éhe holiow needle 120

is pulled out from the rubber plug 140, . _and then the

l

protective plate 133 is p;voted in the drlection of

arrow C by the spring force of ti

135 and returns to its vertical g

le torsion coil spring

»ositioé and is

sandw;ched between the locking mémbers 136 and 137

and restores the state shown in glgure 3.

Howeveyr, in the conventid

nal 1n$ jet recording

apparatus as described above, thed locking members 136

and 137 are provided laterally sy

mmetrigally and

therefore, even when the user inﬁerts the ink

cartridge 104 with its vertical Jirectidn or its

longitudinal direction mistaken,
the protective ﬁlate 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

the lodked state of
released by the
members 141, 142

and thé ink cartridgé
ed_posﬁtion, and
bssibilﬁty that the

he ink cartridge 104

itself is damaged and the supply of ink Lecomes

impossible.
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Dyestuff [ % 3 3 310 | The 'i nk is

an exanpl e of standard i nk which exhibits a popul ar :performance in both

viscosity and solidification. On the er hand, the-ink [err] is ink in
whi ch the percentage of the conponent fficalt to yolatilize is increased
15 relative to the ink [err] and therefole which is characterized by a

difficulty in clogging the discharge ports off the recordi ng head. Thus, an

ink jet recordihg apparatus_using the ink [err] does .not require a
mechani sth f eFkeR i seEetalY ctOgBFRYEBt such an ac¢ident would

make the mounting device itself %omplic%ted in
structure and result in an incre%sed co?t.
Now, some of ink cartrid%es areiin a form which
5 is provided with an ink containiég portion and in
addition, a waste ink containingiportioé for containing
discharged ink, i.e., ink suckediduringithe recovery
operation perfoimed to prevent tﬁe clogéing of the ink
discharge ports of the recording%head (ﬁereinafter
10 referred to as the w#ste ink), aéd with.such ink
cartridges, it is possible to sc%ap the waste ink
contained in the waste ink containing pértion, by and
simultaneously with the intezchange of éhe cartridge.

if in an ink jet recording appaﬁatus of such

15 interchangeable ink cartridge type, the’recording

operation is performed with no ink cartéidge mounted
in the apparatus, recording will%not befobtained
beéause ink supply does not take %lace.' Also, if the
recovery operation is performed, baste #nk discharged
20 from the waste ink system side wiﬁl not %e contained
in the ink cartridge but may be'r;leasei into the
apparatus to thereby contaminate %he suﬁroundings, or
the released waste ink may contam%nate eﬁectric
circuits to thereby cause an acci?ent su%h as fire.
25 Accordingly, it is desirable to p?ovide hetecting
means for informing the user of t&e moun?ing of an

ink cartridge in the apparatus.

|
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20 the discharge ports during the downtime of the ink jet
or’can be structurally sinplified. However, since the ink [err] has

relatively high viscosity, it is necqggpry that di scharge of the ink which
does not contribute the recording, an 25  operation called

recordi ng head,

prelimnary discharge, be suffici- ently perfprned in advance in the early
stage of each use. This may sonetines |ead toja reduced
1 An example of such detecting medns is shown in’

10

15

20

25

and the cartridge.

Figures 3 and 4 of the accompanyilng drawings.

in Figure 3, a cartridge detectin
comprised of a rotatable flag shd
the upper portion of an inserfior
plate 131C mounted on one end of
cam portion 131A for rotating the
on the other hand,.a levexr member

by the mounting ¢of a cartridge 10

the insertion port 121.

As shown

g flag 131 is

ft 131B supported on

port X321, a flag

the shdft, and a

flag dhaft 1318,-and
132 pivotally moved

4 is pfovided inside

Thus, when the .ink cartridge
|

104 is inserted into the insertiﬁn port 121 and is

surely mounted with a hollow nee%le 120 being inserted

into a tank, not shown, in the caktridge 104, the

projected portion 132A of the lev%r member 132 is

pressed by the fore end of the ca

the tip end portion 132B of the 1
the flag plate 131C through the ¢
keeps it in a light intercepting

detectlng sensor 124 as shown.

rtridge 104, whereby

ever pivotally moves
am portion 131A and

positioh for a

Figure 4 shows the detaxls of the detecting

sensor 124 for detecting both of

The detecting

" transmission type and is provided:

the home position
sensor 124 is of the

with ah optical path

135 between a light emitting element 133 and a light

receiving element 134, and is des

optical path 135 is shielded from

igned such that the

. 1ight by a home

]
position detecting flag 130, the flag plate 131C of
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throughput. Also, the ink [err] suffers froma dis- advantage that the
ink is ready to blur on the recording nmediumand a very high quality of
printing cannot-be provided. The ink is ink characterized 5 in that
the percentage of water content is incrk@sed telative to the ink [err] and
t he desiccation of the ink on the recording nfdlun1|s qui ck and recording
of high quality suffering nmuch | ess from blur!can be acconplished. Further,

fr equency I beblifodn fea“”ete&‘atea”é%té}r{qﬁ?gé’@ﬂ%?ﬂ%?; Eeter@ingfyy M "
when the ink cartrldge 104 is mounted, the detecting
sensor 124 detects the flag plate 131C when a carriage
102 has been directed to a detecting position, whereby
5 the mounting of the cartridge is |confirmed.
However, in the conventidnal ink jég recording
- apparatus és described above, the home position
sensor is used also as the cartrildge detecting sensor
and the nuﬁber of detecﬁing means.is correspondingly
10 decreased, but the informatibn the user wants.to
récognize'about the ink cartridge 104 id not onlylthe
" mounting thercof, but also the irlformation regarding
the color and'characteriétic of éhe ink contained in
the ink cartridge 104 as described previousiy and
15 the remaining amount of ink, and jto enable all of such
information to be obtained, the tumber of flags must

be increased or the number of detlecting means

themselves must be increased, and this will result in

| -
complicated structure, which in turn will result in an

op increased cost. I

25
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charge. However, the ink [err] is ready to desiccate and therefore,
in the drscharge ports of the recordin

the ink

head i s ready to solidify as during

‘the 15 downtime of the recording healj Therief or e, | 'I's necessary that

the recovery operation such as punping and tHe cappi

ng operation be

performed frequently: during the downtine of tlhe recording head. Particu-

larly, where the |nk [err]

jet typg in

i nk dis- charge cannot be acconpllshed unl ess| the electrical

Y

10

20

So, it is an object of the presbnt 1nvention
to eliminate such problems pecuizar 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 used.

It is also an object.of ithe pre%eht invention
to provide an ink jet recording apparaéus of high
performance and high reliability in which an ink jet
recording head ﬁsed changes itsgdriviné conditions

80 as to fit thereto.

It is a further object oF the present
invention to provide a construc?xon of 'such
‘correlation that the mounting of an ink cartridge
“into an apparatus can be reliably accomplished, and
to ensure ink supply, informati%n reading, etc. to
be reliably effected. !

It is another object of Lhe prekent invention
to provide an ink cartridge Whléh is simple in
structure and can prevent malfunctioniﬁg during the
mountin§ of the cartridge, and an ink jet recording
apparatus into which such ink cartridge can be
mounted.

It is still another object of the present
invention to provide an ink jet irecording apparatus
in which a minimum number of detecting'means enables

the user to recognize various k%nds of information

This Sheet Has Been Replaced -1
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energi zation tine is nade relatively short (e.g. 2-5i[[err]sec]) and
correspondi ngly the driving voltage 25 is nadg high. 'Accordlng I n the case
of a recording head which can w thstand §uch high driiving stress, printing
of high quality can be acconplished, but 811 ot herlwi se there will be
obtained printing of low quality which is badlln the ;accuracy of liquid

dr opl et
P ] regarding an ink cartridge, and:to pro+xde such ink

cartridge.

It is yet still another pbject bf the present

invention to provide an ink cartridge yhich is -

5 interchangeably provided for an ink jeé recording
'apparatus provided with a.recoréing heéd for causing
the discharge of ink to therebyieffectgthe recording
of images and which contains sa%d ink éherein and
supplies said ink in response té the discharge of
10 said ink, characterized by the prov1516n of a medium
prov;dad with information for controlling the
driving conditions of said recoiding h%ad.
. It is also an object of the pre%ent invention

to provide an ink jet recording appara%us which

" permits the removable mounting therein of an ink

tank cartridge forming a supplygsourceiof ink for a
recording head for discharging éaid in@ to a
recording medium to thereby effdet recérding,
characterized by the provision of: ;

’ communication means for effecti%g the

communication between said ink tank an4 the éupplied

ink;
reading means for readin% the iﬁformation

regarding said ink ténk cartridie itseﬁf from an

information presenting member péovidedgon said ink

tank cartridge to present said Lnformaﬂlon- and

holding means for holdlné said ink tank

This Sheet Has Been- R laced I |
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shot. Table 2 bel ow specifically shows sonme exanples 5 of the driving

conditions for the recording head relat|v§ﬁzo the inks in Table 1. Table 2
Exanpl es - Ki nds of ink of appa- 10 Driving conditions

Vol t age [V] 21 21 28 Pul sel wi dth [[err]s] 7
7 3 Frequency [ KHz] 4.5 4.0 6.0
| cartridge; |

a position in which said ink communication is
effected, a position in which said inférmation is

réad and a position in which said ink tank cartridge

is held being disposed in the named order in the

(9]

direction of mounting of said ink tank cartridge.
It is a further object o% the p?esent
invention to provide an ink tané cartridge forming a
supply source of ink for a reco%ding héad for
10 discharging said ink to a tecording medium to

thereby effect recording,'charaiterizeé'by the

‘provision of:

an information presenting membet provided to
present the information regarding the ink tank
cartridge itself; ‘
a communication member fAr effetting the
communication of the supplied ink with an apparatus
body; and
a held member for being held by;said
0 apparatus quy;' .
said communication membe}, said. information
- presenting member and said held member being
disposed so that the communication of said supplied
ink, the reading of said information and said
holding may be effected in the named order with the
mounting opefation of said ink thnk cartridge.

It is still a further object of .the present
/.
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Nunmber of prelim- nary discharges 50 128. - 50 15

(times) Voltage [V] 21 19, 21 Pulse width [[err]s]

7 8.5 7 11 Frequency [Kktf*l : 2 2 3 Nunber of
prelim- nary di scharges "~ 50 128 i 50 20! ' (tines)
The apparatus exanple | is an apparatus using silicon single crystal as the

base materi al
X

[41]

of the - -
invention to provide an ink jet recording apparatus

characterized by the provision of:

an ink tank cartridge which forhs a supply
source of ink for a recording heéad for discharging
said ink toward a recording medium to thereby effect
recording and which is provided iwith a member for
presenting inherent information {regarding said ink
tank cartridge itself and second information

differing from said inherent informatign and is

removably mountable in an appar%tus body;

communication means for effectifg the

communication between said ink tank cartridge and

the supplied ink: ;

reading means for réadin& said inherent
information and said second 1nfdrmatzon; and

holding means for holdzné said ink tank
cartridge; - !

a position in which said|ink codmunication is
effected, a position in which said secdnd -
information is read, a position lin whiéh said

inherent information is read and a position in which

said ink tank cartridge is held being disposed in

the named order in the direction of mounting of said

|
It is another object of the present invention

to provide an ink tank carttidge for an ink jet

| i
recording apparatus which forms an ink supply source

10
15
20
ink tank cartridge.
25
Fhls Sheet Has

LTI lill

|

I

1

= . |
|

[}



recordi ng head and carrying thereog record
i“ng

characteristic capable of-w thstan

25 sh

i ng head having a
ort pul se energization and high

vol tage driving and responding to a high fréquency.; The apparatus exanpl e

Il is an apparatus using glass as the base
head and carrying thereon a recordi ng head Vv

short pul se goergi 28669ain§i HEadOEbRI1AENAE

10

15

20

1 material of the recording

lhich.is lowin durablllty to
g§9ng"dnk Bh@hwhich

is removably mountable in the.apparatus body,

characterized by the provision df an inherent

information presenting member £o

r presdnting -

inherent information regarding the ink ‘tank

cartridge itself, and a second information.

presenting member provided forwardly of said

inherent information presenting hember WIth respect

to the direction of mounting for

presedting second

information differing from said |inherent

information.

It is still another obje¢t of the present

invention to providé an ink cartridge vhich is

mountable on a mounting portion along the insertion

path of an ink jet recording apﬁa:atus having an

openable~closable plate Openablﬁ

and cLosably held

in the insertion path to sa1d,m4unt1ng portion, and

‘locking members for restraining

closable plate from the opposite

aid openable-

gides of said

~ insertion path to inhibit the opening movement

thereof and which contains therejin ihk to be

supplied to a recording head and|

in which unlocking

members engageable with said locking members to

thereby release the restraint of

projectedly provided on opposite

said‘lbcking member

during the mounting of said ink bartridge are

sides,

characterized in that said unlocking members are

“his Sheet Has'Been Rep
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frequency,
appar at us exanpl e |
standard characteristic being taken into acceunt
whi ch the frequency of use is extrenely Iom1iit
10 which does not cause cl ogging.

change
head in

but

i s very inexpensive.
pro- gramed wt

However,

t hogrdwviided hes phbist 20681 DY Ghended

ich are set the conditions for the'

% For exanpl e, when the
;he'use o]

f the ink [err] having the
isiused in a manner in

is desirable to use the ink

I S necessary that the user

%@gtpﬁggﬁgg1of the recording
est discharge to be

acconpl i shed dihercten ioF {®E&Fti6nUsREo said insertion path.

10

It is yet still another ?bject bf the present

invention to provide an ink jet
which is provided with an opénat

provided in an insertion path £q

!recordﬂng apparatus

ile-clogable plate

r diredting to a

mounting portion an ink cartridde contdining therein

ink to be supplied to a recordidg head and openably
1

and clogably held, and locking nlembers ifor

restraining said openable-closab
opposite sides of said insertion

opening movement thereof and in

le plate from the

path to inhibit the

which the restraint
of said locking members can be deleased by unlocking
members pfojectedly provided on ithe opéosiﬁe sides

5 of said ink cartridge during.thé inseryion of said
ink cartridge into said insertidn path,

characterized in that said unlocking mémbers ahd

said locking members are'disp057d asymmetrically
with respect to the direction of insertion of said

ink cartridge. ' i

b

” It is another object of the pre#ent invention
to provide an ink jet recording apparaﬂus in which
is removably mounted an ink cargridge dontaining
therein ink to be supplied to a!recordﬂng head for

" discharging the ink to thereby effect ﬁecording,

characterized by the provision of:

a flag member provided on.said ink cartridge

\

//ll/l///lll/////l/l/?ii?“"




15 to the substances matching the characteristic of the ink [err], for
exanple, the conditions such as theqpunber'of prelimnary discharges, the
pre-heating state, the driving frequency and the pulse width. To increase
the printing speed in the apparatus 20 exdnple |, the ink can be used,
~but "even in that case, as described previogsly, it I S necessary that the

accor aance ShEnaapeel ko BS Brbkrifeh RhEaTs Buckrbhger [ T8 0eC 0

However, it is
cunbersonme gpdofl 5t 383284k is moved only dhen said ink

cartrxdge is mounted on a mountJng porﬁlon, and

a photosensor provided oﬁ said ¢arriage and

w

capable of being shielded from 4zght by said flag
member., 5 |
It is still another objeLt of the present
" invention to provide an ink cartiridge which is
removably mounted on the fixed mounting portion of
10 an ink jet recording apparatus éor supﬁlying
-digcharged ink to a recording head carried on a
movable carriage, characterized by thejprovision of
a flag member capable of being protrddéd and
contained, and means for protrﬁding sagd flag member
toward a path along which said catriagé is moved
. only when said ink cartridge is mounted on said
mounting po}:tion, the light inteérception of a
photosensor provided on said'catriage being possible
by gaid flag member.

By providing on an ink cartridgé a medium

* including information for dr1v1n$ an 1dk jet head,
the driving condztions of the 1n& jet head matching
‘the composition of ink can be au¢omatlcally set by
an ink jet recording apparatus i%self, pnd this

- 1eade tp the possibility of prov&ding an ink jet
recording head which is simple to operate and high
in reliability. |

————
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the user to change the driving conditions in accordance
characteristic of the ink used, and dangd§ is :iable to occur to the

10 1 with the

recordi ng apparatus due to the mal functioning :of the recording head. For
exanpl e, where use is made of a recording head of the type of 5 the
apparatus exanple Il, when the conditions for.the use of the ink

to be chapged to the dalgopgthere can be provided an ink cartridge

[ ]

10

15

20

25

which can be prevented from bein erroheously

ingerted by the user and which ﬁas information for
properly controlling the driving of a recording -
head. l

Further, in a position Qherein an ink
cartridge is held in an apparat%s body;gthe-
communication between an ink su$p1y syétem and ink
is effected prior therato and téerefore, the ink
communication state can be secured near the held
position of the ink cartridge. 'In addition, prior
to the holding, the information!régarding the ink
cartridge is readable and there%ore, the
impossibility of reading or misjudgment does not
occur near the held position., Furtherﬁore, the ink
communication is effected prior, to reading and

therefore, even if the recordxné operation is

1

to reaéing, there
i ,
will occur no inconvenience such as thé introduction

immediately started in response

of--air into the ink supply system, and even if
conversely, the ink cartridge is pulled.out during
the recording operation, this can be détected before
the ink communication is cut off and therefore,

there will occur no similar inccnvenieqce if the

operation is discontinued.
Also, according to the pLesent invention, in

the position wherein the ink caJtrldge is held in

his Sheet Has Been Rep
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conditions for the use of the ink [err], t he head driving voltage is
changed from 21V to 28V and the pulsézﬁldth is changed from?7 [err]sec to 3.
[err]sec, whereby there is 10 provided good‘dlschaTge of the ink [err].
However, as -previously descri bed, such drlvung conditions are not suitable
because they give high stress to the recordLng head used in the apparatus
exanpl g | arkherappdeabivrisodyi renel gomhonisatite betweeh the recordi ng
head. 15 Accordingly, when the life of the %ecord|ng head is taken into
conS|derat|c&nkfanpp&guqﬂsxemranﬁhxmkngsveffageeduprlbe themgso to 21V and

the pulse width

and therefore, the ink communichtion state can be
secured near the held position lf the ink cartridge.

5 Further, the inherent informatiLn regarding the ink
cartridge becomes readable near: the held position,
and information differing from gaid information is
read in a predetermined range f?om the ink
communication position -to ‘the v%cinity of the held

ld position and therefdre, if desi;n is made such that
a warning is given in response %o the reading of
this information, the unsatisfaétqry holding of the
ink §artridge can be detected té obviate the falling

off thereof.

. Furthermore, the horizogtal poditions of the
|

unlocking members provided on tée ink ¢artridge side

and the horizontal positions of  the locking members

provided'correspondingly'to them are made
asymmetrical with respect to the direction of

20 insertion, i.e., different from!each other with

respect to the vertical direction or the direction

of inse;tion, and therefore, even if the ink

cartridge is inserted into the @ounting portion with
the vertical direction or the léngitudinal direction
thereof being mistaken, the loc%ing members and the

unlocking members will not come;into engagement with

each other and the locked state w111 not be released

as Been Reilaced 1
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must be changed to the order of 7 [err]sec and; noreover, the set frequency
nust be changed from6 KHz to 3 KHz. 2§~ " : As described above, it is
adequate to use ink which takes into account the usedi state and the purpose
of use of the ink jet recording apparatus, butiit is difficult for an
ordinary user to mnutely change the programip the ink jet recording

apparatus 25 body such as the driving conditjohs and p nary
di schar ge; condPPRofdugt, the r‘éﬂbr‘?ﬁ‘?ﬁ’fﬁ%&l whih Sb %“i‘l’g %‘F%. ng

characte tic_of, the recordin
' risti being m&ﬁnté&lb mxstake and accordingly, any damage

attributable to wrong mounting ¢an be prevented.
| Also, according to the present linvention,’the

flag member capable of being protruded and contained

[44]

which is provided on the ink cartridge is protruded
from the cartrldge toward the pith along which the
carriage is moved when the ink cartrldge is mounted
on the mounting portion and the%efore, the mounting

g  Of the ink cartridge can be detécted by the
photosensor carried on the carriage, aﬁd by
variously changing the form of éhe flaé member and
charécterizing each ink cartridge, theiinﬁormation
for a plurality of ink cattriagis can Be _

" individually judged by a cgmbinition thereof with

the moved position of the carriage.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a characterlthc graph showing

20 the relation between an applied pulse and the growth
of a bubble. i |

‘Pigure 2 is a persPect1Vf view Show1ng the

construetlon of an ink cartr1dge mountxng mechanism

according to the prior art.

> i .

2 Pigure 3 shows the consijuction-of an ink
Cartrldge detecting device acco dlng to the prior
art.

T
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1 taken i

Even if such change is possible at all28won

nto account so that a change of thj i nk used can be coped with.
setting may be effected and

abnormal printing or excessive stress nay be |[given to the 5 recording

head, and
appar at us.

it wll be difficult to ensure the freliability of the recording
Now, when an ink cartridge interchlangeable for the apparatus is

mounted in the appar apyg,bady, 114ub%-ALRY! &' phBtbskiiRoNEckakhi dge i s hel d

by a suitable

10

.20

25

~ hisSheet gy,
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detecting device of Figure 3.
Figure 5 is a schematic erépedtive view
shbwing an embodiment of the in[>cartr§dge according
to the present invention. _
Pigure 6 is a block diégram shdwing a
'construction-for controlling the drivihg of a
recording head by the information of the ink
cartridge.
Figure 7 is a flow chart showirng an example

of the sequence until printing is accomplished by

the information of the ink cartridge.

) Figure 8 is a schematic erspedtivg view
showing another embodiment of the ink ¢artridge
according to the present invention,

Figures 9 to 15 are sch tic ﬂerspective
views gshowing further embodimen?s..

Pigure 16 is a schematié perspective view
showing the installed position of a medium carried
on-an ink cartridge.
| Figure 17 is a schematic) view showing an
example of the ink jet recording apparéfus.

Figurg 18 is a perspective-view;showing an
ink jet recording apparatus acc%rding to an
embodiment of the present invention with the top
covér thereof removed.

Figures 19A and 19B are a perspkctive view




10 fastening neans. Also, in the nounted staﬁe of the ink cartridge, the

interior of the ink tank and the ink s% |y system on the apparatus body
si.de are comuni cated with each ot her ;Pink4 However, if the relation

between the holding 15 position of the fasterjing means and the position.in
whi ch the communication is effected by ink ig not appropriate or especially

seured i Spitd & ERRghBRESRY Rt Sedelboddl B! 23 ening means, and
the ink suppl ¥o3xabeiv@iy,! Showing an examplé of the construction

of the ink cartridge mounting pbrtxon of the

apparatus according to the preslnt invént;on.

5 Figure 20 is a cross~seckiona1 view showing
an example of the constructzon 6£ an ink eartridge
according to an embodiment of tﬂe present invention.
Figure 21 is a perSpectI?e view for
illustrating each portion for eéfecting the mutual

10 coupling between the ink cartrldge and the body
'~ side. ;

Pigure 22 illustrates Eh% relation in the

coupiing position of each portién concérned in

coupling in the present-embodimgnt relative to the

insertion of the ink cartridge.
Figures 23A - 23E jllustrate inconveniences

which occur when the coupling pdsition relation as |

in the present embodiment is not adopted.

Pigures 24A and 24B are a fragmentary

enlarged view and a coupling poéition relation

“ illustration, respectively, shoéing an improved
embodiment of the ink cartridge:of Figures 2] and
2.
Figures 25A and 25B are block diagrams
- showing a control system for th% construction shown

a » l L]
in Figure 24 and a flow chart shpwxng an example of

the operation thereof, respectively.
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ink tank will becone spaced apart fromeach pther. If. at this tinme, for
exanpl e, the recovery operation is peﬁg@rned} air may be introduced into
the supply system |If air is thus inti*oducediinto the supply 25 system not
only ink discharge will fail to be properly éffected, but also the
recording head wll be damaged. .12

1 Figure 26 is a pergpective view showing an
example of the construction of ?n ink cartridge
mounting mechanism according to| the present
in§ention. :

Pigures 27A and 27B i1ldstrate the normal

W

cartridge mounting operation by the embodiment of

Figure 26, g
. | :
Figures 27C and 27D illﬁstrate:a wrong
mounting operation. . !

10 Figure 28 is a perspective vieﬂ.showing the

congtruction according to anothér embodiment of the

. present invention. |
. Pigures 29A and 29B illdstrate istill another
embodiment of the present inven{ion.
Pigures 30A and 30B illustrate the
construction of the ink cartridge according to the
. pregent invention before and-aféer the cartridge is

mounted,

‘Pigures 314 - 31C are peLspectibe views

20 sho&ing the three kinds of forms of the flag member
' ] .
in the ink cartridge according %o the present

invention, _ l
Figures 32A and. 32B illu%txate the operation
of another embodiment of the in% cartrédge according
to the present invention in a-séate in:which ink is
~present and a state in which ink is abdent,

respectively.
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On the other hand, when the ink cartridge is.ito be ilnterchanged, the user
may i nadvertently insert his hand 3nko the cartrldge I nsertion port and
have the fingertip injured or stained with ink.. In drder 5 to prevent this,
t here has been provided a protective device gs shown, for exanple, in
Figure 2 of the acconpanying draw ngs. In Flaure 2, the ref erence nuner al

130 desi gnat e pEaPRITBTON OFC AN HREFHIRED EMBGUTMEE e 120 and suppl yi ng
ink to tRe reCorarng L0 nhead, tne rererence nuneral 131 denotes a nounting

bed for fixedly suppogémédehihedipbhes’ 6ecthe p2esefBdinvention

will hereinafter be described ih detail with

reference to the drawings.
[Embodiment 1]

Figure 5 is a partly broken-away perspective
view showing an ink cartridge 51 removébly mountable
with respect to an ink jet recording apparatus |
‘according to the present invention, ahé a portion of
10' a connecting device 52 connected to the ink

cartridge 51 and provided'with a supply portion for
supplying ink to the ink jet rec¢ording apparatus and
a suﬁply receiving portion for teceividg waste ink
from the ink jet recording apparatus, the connecting

15 device 52 being provided on the jink jet recording

apparatus side.
~In Figure 5, the referente numekal 12
designates the housing of the ink cartrzidge S1 which
is usually made by plastic molding in éccordance
2 with the shape or constructibn df the gartridge
containing portion of the ink jet recoxding
apparatus body. |
The reference numeral 13|denotes a
hermetically sealed type ink container ifor
o5 containing ink therein. In the freseng embodiment,
the ink container 13 uses a flexible ink bag in

which ink is enclosed. The reference numeral 15
—_— 1 -
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the reference numeral 132 designates an insertion path for directly the ink .
cartridge 104 to its nounted position. 15 L iThe reference nuneral
133 denotes a protective plate pivot3ie about a subport shaft 134, the
refer- ence nuneral 135 designates a tOfSIOﬂlCOI| spring nmounted around the
support shaft 134 and bi asing the protectlvelplate 133 in the direction of

arrow C, and f e I | ocki ng nenbers
for hol dli ng ?%Qiéggfégtg Eﬁﬁagﬂgﬁgg §ﬁ¥§§°iFgér§ng%ggt cl osing position
as shown andejagtic material such as silicone rubbdr. This ink

supply portion is conneéted to the ink ‘bag through

an ink conducting tube 15a, and [when tHe ink

cartridge 51 and the ink jet recording.apparatﬁs are

[44]

connected together, the ink supply por&ion-provides
a portion into which a hollow ink needle 16
installed in the connecting devilce 52 df the ink jet

recording apparatus is inserted ‘to theneby supply
f

10 the ink in the ink bag into the ink jet recording

apparatus.

Any ink forcib%y discharged froh an ink jet
reqofding head by the filling'od the récording head
with ink or by the recbvery operation ar the like of

_ the recording head passes through wasté ink
collecting tubes 16a and 16b indtalled in the ink
. jet recording apparatus body and is fed into a waste
‘17 formed in the

housing of the ink cartridge. The reférence numeral

ink reservoir 18 through a hole

20 19 designates a medium having irformatfon indicative
of the kind of the ink in the idk cartdidge. The
medium used in the present embodiment is a resistor

(having a predetermined resistance valde selected

from among 0 to ©f}), The refeéenCe characters 19a
and 19b denote terminals providéd on tHe ink
cartridge side to electrically éonnect the medium to

. - | '
the ink jet recording apparatus ibody. .When the ink
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restraining the novenent thereof. That is, t hése | ocki ng menbers 136 and

137 are formed symetrically 25 with Q§§pect t:to each other, and have wedge
portions 136A and 137A and | ocki ng grobVes 136B and 137B at opposed

| ocations, and are both endowed with 13 1 riesiliency, whereby they can
be fexed in the direction of arrow D. The reférence nuneral 140 desi gnates
| cartridge is completely connectéd to the ink jet

_ ]
recording apparatus body, thése!terminéls 19a and

19b are electrically connected #o pin terminals 20a
and 20b prepared in the ink jetérecording apparatus

5 body. These pin terminals are électtiéally.
connected to a control circuit én the ink jet
recording apparatus body, which%conttol ci;cuit can
electrically freely read the in%qrmatibn of these
elements., . |

10 | Pigure 6 is a block diaj:am shawing the

e 19

manner in which the ink cartrid'e 51 sﬁown in Figure
5 is connected to the ink jet r%eording_apparatus
'53. _ By the ink cartridge 51 be:ing mouhted in the
ink jet recording apparatus 53,%the medium 19

15 carried on the ink cartridge is;connecied to the
interface 54 of the apparatus 53 side, whereby the
information of the medium 19 is! transmitted. On the
basis of this information, contiollaS'will be
described later, for example, tLe table of ROM 56

{
2 including a conversion table, is selected, and on

the basis thereof, the driving §f a retording head
59 is controlled by a head driving control device
61. '

Figure 7 shows a series jof operation

sequences when the power source switch of the ink
!
jet recording apparatus body is ' closed in a state in

which the ink cartridge 51 is mounted ¥ith respect
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.a rubber plug provided in the front face of the ink cartridge 104, and the
reference nunerals 141 and.142 5 denga unlopklng proj ection menbers.
(hereinafter referred to as the unl oc ag ers) provided on the sides of .
the ink cartridge 104. In the protective’ deV| e for- the ink cartridge
mounting portion which is so constructed, as Jong as 10 the ink cartridge

by the PSEJﬁ&%&ﬂ@eﬁ%%ﬁﬁtﬁé%ﬂﬁ%‘ﬁalﬁs 53 e, Fn° 0N T e T s
Inserted i ntofngﬁretéigjgaemg% dfn@rtﬁgetéﬂkfna.{ls 19a and 19b of the

medium 19 of the ink cartridge %1 are glechrically

connected to the pin terminals LOa and 20b of the

" apparatus side and the ink supply systém is
connected to thg apparatus bodyl
At a step S101, a power kOurce‘$witch is
closed. At a step 5102, whethe% the ipk cartridge
is mounted with respect to the épparatus is judged.
10 If the ink cartridge is not mou+ted, a warning lamp

is turned on at a step S103. If the ink cartridge

is judged to be mounted, at a s%epISloé, the
resigtance value of the medium éarried.on the ink
cartridge is read. At a step sios, in:qonformity
with the read resistance value,%data is read out
from a data table. At a step 8106' the data is
judged, and if the data is abseét, the warning lamp
is turned on at a step S107. I; the data is
present, at a step S§108, the data is tgansferred to
w0 a driving RAM. Thus, at a step {5109, éhe recording
head is driven in accordance with a prédetermined

table, and at a step S110, whether printing is

possible or whether a printing gignal is present is

judged; and if printing is poss§ble by the printing
- signal, printing is effected atéa step :Slll. .If
printing is not possible, return is made to the step

S109, where processing is effectied to make-the
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it wll strike agalnst the protective plate 133 and 15 will not reach the
tip end of the holl ow needle 120. Al so, §f as shown in Figure 2, the ink
cartridge 104 is inserted fromthe direction of arrow A al ong the insertion
path 132, the unl ocki ng menbers 141 and 142 m4|| slidably contact with the
wedge portions 20 136A and 137A of the |ocking nmenbers 136 and 137,
respectively, and will push open these nenberg in the direction of arrow D.

Consequeni | y, terowdieai headngapableonf brinkengsot OFt pourgeat 033 are
| i berated fromthe | ockin

detection og the presence or abbence of the ink
cartr;dge may be effected by deLectlng the medium
carried on the ink cartridge. % .
5 . Table 3 below shows an %xamplegof the
conversion table of the resistahce values of the
regsistor on the.ink cartridge and Qhe ink jet

driving conditions, ete., for those resistance

values, |
Table 3 i
Resistance| ...  |Pulse| . eyl S:T:::n:f
value age width e@ue cy ?. ¥
: ‘discharges
' . L '
(k0] | (V] |lps]| (kms] | [times)
0 0 0 o I 0
15 0.5 21 7 3 128
1 21 7 L 4 128 -
5 28 3 ‘3 128
10 28 3 L4 50
100 28 _ 3 ;6 50
o 200 28 2.5 6 50
oo 0 0 0 0
Resistance value vs. head driving cénditions
conversion table recorded in,the ink_jet
recording apparatus body. !
25 !
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25 grooves 136B and 137B of these nenbers and'also the front face of the
I nk.cartridge 104 bears agai nst the préibctlve pl ate 133 and pushes it up
in the direction 14 1 of arrow B. Thereafté¢r, theihollow needle 120
thrusts into the rubber plug 140 of the ink c rtrldge 104, whereby there
can be brought about a nounted state in whichlthe supply of ink to the

recording head is
1

10

15

20

25

control ROM in the ink jet recor

read as the resistance wvalue.

This conversion table is

After the presence of the ink ¢g

céhfirmed, the information on th

pre~-recorded in the
ding apparatus.
rtridge is

e ink cartridge is

Where for example, the kind of the. ink jet

recording apparatus 53 is the apparatus example I in

Table 2 and the kind of the ink |

i
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 vol
the pulse width is 7 usec, that

frequency is 4 KHz and that the

tage is 21 Vv, that
the driving

number ©Of

preliminary discharges is 128 times is read from the

conversion table recorded in the
shown in Table 3, by the CPU 55,

transferred as the data during t

ROM 56 which is
and then is

he driving of the

ink jet recording head to a partﬁcular area of the

RAM 56. Likewise, if the resist
cor'fespo_nding to the ink @ is 1(
conditions that the driving volt

pulse width is 3 usec, the drivi

pnce vallue

0 k2, the
age is 28 V, the

ng freqhenqy is 6

KHz and the number of preliminary discharges ig 50

times are read from the conversi

When the recording head 59 is actually driven

to effect prlntlng, the CPU 55 a

aforementioned data from said de

bn table.

I
gain indicates the

termined area of the

|
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5 possible. Wen the ink cartridge 104 is to be renoved, the ink cartridge
104 is pulled out rearwardly fromits. nnunted.state ’mhereby the hol |l ow .
needl e 120 is pulled out fromthe rub pl ug {140, and then the protective
plate 133 is pivoted in the driection“of 10 arjrow C by the spring force of
the torsion coil spring 135 and returns to itsj vertical position and is
sandwi ched between the | ocking nmenbers 136 and 137 and restores the state

shown in Fi gurm®. tdievesiding aasaceaxe%m ng'e;grzi; B'Q%t cbBzRed RgelS

appar atus” as descri bed above, "the ‘| ocking ne
table differs f£rom apparatus to |apparatus, and for

the ink GD, in the apparatus example II, the driving
'voltage is 21 v, the pulse width is 7 usec, the -

5 driving frequency is 3 an and Jhe number of
preliminary discharges is 50 times, and further, if
the élog preventing mechanism ig a very simple
device and the ink @ is unsuita?le, if the data on
the conversion.table in that apéaratus is made to

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

~identification, the ink jet recording apparatus will

judge that setting is impossible, and dén produce an
alarm. Thus, any ink which is i€ficult to

discharge when used in a récording head having a

predetermined characteristic can be automatically

- 15
discriminated.

Further, by sufficiently|securing the
capacity of the conversjon table, many expected
kinds of driving conditions are Enput to the

20 conversion table, whereby there kan be realized an
ink jet recording apparatus which can cope with

excellent ink in the future. In the aforedescribed

embodiment, description has been; made with respect

to an example in which reading iF effected from the
2 conversion table and the dr1v1ng voltage, the pulse
width, the dr;vxng frequency and‘the number of

~preliminary discharges are all made varfiable, but it
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and 137 are provided iateraliy symretrically .and therefore,

user inserts the ink cartridge 104 with its Vertlcal direction or

| ongi t udi nal

plate 133 will

directed to its nounted position,
pOSSIblllty thatabﬁaréﬁthethlee§%|%

o%
104 itselff is damaged and the supply o%%pd yecomnes

&

10

15

20

apparatus a circuit in which mo!e simply, for
example, only the driving voltaée, only the pulse
width, or only the driving freqéengy, or a possible
combination thereof is set by tée residtance #alue
of the resistor. Also, the infgrmation deeignated
by the medium can include, in aidition to these, the
conditions of the pre~heating 14 which the recording
head is pre-heated to improve t&e characteristic of
the ink or the preliminary disc&arge in which
discharge not concerned in-recoéding is effected to
improve the recording charactér#stic, such ink
discharge conditions that optimdm discharge can be
obtained during recording,zthe 4nk discharge
conditions when recording is efflected by the use of
inks of plural coiors, or the d%scharge recovery

conditions of the recording heai which correspond to
the ink used. 'i

The discharge recovery cendxtlons are
perfo:med when the discharge stake is deteriorated
before predetermined recording 1? terminated, and
include, for example, a series o% operations of
moving the recording head to a p%sition opposed to a
cap member, thereafter causing tbe cap to bear
against the discharge port Surfa;e, driving a pump.
for recovery to thereby forciblyidischaxge the ink

from the discharge port, openingithe cap, thereafter

Its

direction nistaken, thejBocked state of 20 the protective

be rel eased by the engagement ibetween the unl ocki ng menbers
141, 142 and the | ocking nmenbers 136, 137 and the ink cartridge 104 will

and this hds |l ed to the undesirable
é‘i@ﬁg% orimen' Hhecartridge

even when the

be

Thxs Sheet Has Been R

| HlllllHIIllHlllllﬁll



| npossi ble. Also, an attenpt to provide a speC|aI 15 1 device discretely
to prevent such an accident would nakeZB@e mounting device itself
conplicated in structure and result in an increased cost. Now, sone of ink:
cartridges are in a formwhich 5 'is provided with an ink containing
portion and in addition, a waste ink containing portion for containing

) effecting idle suction for discHarging the ink in
. the cap, and cleaning the discharge port surface of

the recording head by a blade, dr one of these

operatibne or a combination of two or more of these
5 operatxons. That is, the d;sch&rge recovery
condxt;ons show the selectxon oﬁ these operations
and a condition for which these lioperations are
performed under what degree of load, and optimum

conditions are set in conformity with the

10 charadteristic of the ink. Forgexample, for ink
which is low in viscosity and ery to dry, it is
necessary to set the discharge ﬂecovery operation at
high_ ‘frequency, and for imk whxdh is high in
viscosity and difficult to dry, lthe frequency of the
discharge recovery operation can bé set low. Here,
the freqﬁency includes not only Ehe frequency of the
recording operation, but also the operakidn load or

the like of the recovery pump in} the recovery

operation. Also, the pre—heatin? conditions are
20 necessary for bringing about suc% ink conditions
that optimum recording can be acpomplished during
recording in conformity with theééharacteristic of
the ink used. For example, as r%gards ink of high
vigcosity, it is preferable to h%at such ink at a
somewhat high température to redhce the load of the
ink discharge conditions during khe recording by the

recording head, and adjust the viiscosity of the ink.
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di scharged ink, i.e., ink sucked during the r.ecovery operation perforned to
prevent the clogging of the ink discharge ports of the recording head
(hereinafter 10 referred t6 as the masugOink), and with such ink

cartridges, it is possible to scrap the waste ink contained in the waste
i nk containing portion, by and sinultaneously with t'he interchange of the

"k cartri dge type, (i SRS AR SRR HRPCPP PRI h no Ik
cartridge mULeg b0 1S TRt AR 4f ey S0

more excellent recording can be:accompiished more

easily as comﬁargd with a case éhere discharge

. {
conforming to the characteristi¢ of ink is effected

(4} ]

under only the discharge condit%ons.

As regards the form in wgiéh the resistor as
the medium is carried on the in@ cartridge, such
resistor may be provided at a péedetermined locatién

on the front face of the ink cattridge in which a

10
collecting portion is provided, ibut alternatively,
may be provided on the upper suéface of the ink
cartridge as shown in Figure 8.,

15

20

25
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because ink supply does not take place. Alsc, if the recovery operation is
performed, waste ink di scharged 20 %ron1the waste ink systemside will not
be contained in the ink cartridge b } may be rel eased into the apparatus to
t hereby contaminate the surroundings, or the rel eased waste ink may

contam nate electric circuits to thereby cause an acci dent such as fire. 25
Accordingly, it is desirable to provide detecting méans for informing the

user of ithe mountingrQfeRisi Bksgarhsi #86atkls! BRe2PBRI8dDce value

"=

of the resistor, a resistor of different resistance

vélue-may be carried between the!termiqals of the

cartridge side which are connected to the contacts of

5  the apparatus side, or thé expan;e of the resistor can
be changed, whereby the resistor% mair assume one of
various resistance values. As a;method of changing the
resistance value of the resistoréat this time, it is
possible to utilize a_loéo type or the Jike of a

10 predetermlned shape. Also, the &et resistance value

may be such a value that the conbersion table set on the

body side as previously described can be properly read
out.: ' ' ;
As a method of carrying thls resistor on the
15 ink cartridge, mention may be malle of a method of forming
the registor by printing so that;it may directly assume
a predetermined resistance valueérelaﬁibe to the upper
surface of the cartridge, or a m%thod of'sticking a
label prigted with a resistor so%that it may assume a-
20 predetermined resistance value. i
For the mounting with reépect to the apparatus
of a cartxidge provided with sucé a resistof having a
predetermined xesistance value, éesign is made such
-that the terminal of the.resisto% and the terminal of
25 the body side scratch each other; This is because in

: !
some ¢ases, stable reading of th? resistance value

cannot be accomplished even if the terminals are
- :
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16 1 An exanpl e of such detecting means is shown in Figures 3 and
4 of the acconpanying draw ngs. As shown in Figure 3, ‘a cartridge detectlng
flag 131 is conprised of a rotatable hiag shaft 131B supported on 5 the
upper portion of an insertion port 121, a flag plate 131C nounted on one
end of the shaft, and a cam portion 131A for rotating the flag shaft 131B,
and on the other hand, a |ever nenber 132 pivotally noved
1  connected together with their surfaces oxidized and a
film remaining formed thereon, a@d such instability can
be eliminated by mounting the'caktridge in such a
mannex that the oxidized film 13 scraped off. -
S In the foregoing, a resﬂstor has been descrzbed
as an example of the re51stqr quFlgq an the cartrldge,
but it is-also possible to use & capacitor, a diode, a
coil, a battery or the like forfthe same purpose.
| ‘Figure 9 shows én'embodﬁment_of the afére-
10 descriﬁed ink cartridge in whicﬂ the iriformation medium
is made removably mountable. Iﬁ Fiqure 9, the reference
numerél 28 designates a chip prévided with a resistor
whicﬁ is an information medium.f By the chip 28 being
combined with the mating portion of the ink cartridge,
15 fhis ink cartridge becomes entiéely identical in
appearances and function to the§ink cartridge shown in
Figure 5. Accordingly, in the danufacture of the ink
cartridge of the present inventéon, it is unnecessary
to pre—-assemble and prepare theihousing 12 bf the ink
20 caftridge corresponding to the éind of the ink and the
element 19, and it will become éasy to prevent the
mixing of products if the chip és is mounted when the
ink cartridge is filled with thé ink, and efficient

production be comes possible with a result that an

g5 inexpensive and highly reliable ink carxtridge is realized.

—_—
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by the nounting of a cartridge 104 is provide@ inside 10 the insertion port
121. Thus, when the ink cartridge 104 is A@eited into the insertion port
121 and is surely nounted with a hollow needl & 120 being inserted into a
tank, not shown, in the cartridge 104, the prg¢jected portion 132A of the
| ever nmenber 132 is 15 pressed by the fore end of the cartridge 104,
whereby the tip end portion 132B of the |lever pivotally noves the flag
pl ate 131Q t hriEmiodimerstan2porti on 131A and ke';zeps it inalight
intercepting position for a detecting sensor 324 as shown.
In Embodiment 1, a simple element such as a
registor has been shown as the information mediunm, but
in the present invention, a semiconductor can be -
1
5 employed as another example of the information medium.
Figure 10 shows an embodiment o€ the present invention
which is provided with an elect#ically erasable read-only
semiconductor memory array as tﬁe information medium
in the ink cartridge. The refeéence numeral 2] denotes
|
10 the ink cartridge body. The reﬁerence numeral 22
designates a semiconductor memo%y array. Here, the
] ) i
semiconductor memory array is ar ROM (read-only memory),
an EEPROM {electrically erasablé rewzi@ablé read-only
‘memory); a battery back-up. RaM dr the like. The

15 reference numeral 23 denotes a substrate attached

accurately to the housing portidn of the ink cartridge,
This substréte has a terminal pdrtion 26 for fiking
the memory array thereto and electrically connecting

the memory array to a connector iprepared in an ink jet

20 reéording apparatus 24. As shogn in Figure 10, when
thé ink cartridge body is inseréed'into the—ink
cartridge receiving poktion 27 éf the ink jet recording
apparatus 24, the cénnecgqx 25 4nd the terminal portion
26 are electrically connected tdgether. At this time,

25 an ink reservoir and a waste inKk reservoir are likewise

connected to the connecting device of the ink jet

recording apparatus. : -
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20 Figure 4 shows the details of the: detecting sensor 124 for
detecting both of the home position and Qg& cartridge. The detecting sensor
124 is of the transmi ssion type and is prdvi dled with an optical path 135
between a light enmitting elenent 133 and a light 25 receiving el enent 134,
and is designed such that the optical path 135 is shielded fromlight by a
home p05|t|on detecting flag 130, the flag prate 131C of

1 The serxies of operation! sequences when in this
state, the power source switch éf the ink jet recording
apparatus body is closed are si@iiar to those shown in
Figure 5. In the present embodément, the memory "array
provided on the ink cartridge p%rmits more information
to be recorded thereon than the%ihformatioh medium

'shown in Embodiment 1 (memory a:rays of 1 or more (K
byte) as the lowest capacity arq now cammercially
available) and therefore, the i&k jet driving conditions,

10 the discharge recovery conditlods, the pre-heating

conditions, etc. are directly wfltten therein as in

the conversion table carried on &he apparatus body in
Emboéiment 1. Accordingly, the #PU quickly transfers
the information such as the ink pet driving conditions

15 as the data during the driving o& the ink jet recordlng

[}
head from the memory arxay to a particular area of the

RAM aftex the closing of the powkr source switch. When

the recording head is to be dfian, the driving may be
effected in a manner similar to .::that described with
20 reséect to Embodiment 1. ;

A feature of the presentiembodiment is that as
previously described, the informgtion sich as the
driving conditions, etc. matchin;.;:; the ink in the ink
cartridge is recorded in the mem;ry of the ink cartridge

25 for each kind of the ink jet recbrding head and £herefore
a conVeréion table need not be p%epared on the ink jet

recoxding apparatus body. Accor@ingly, it is unnecessary

. —_—
!
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17 1 the ink cartridge detecting flag 131, etc. Accordingly, when the ink
cartridge 104 is nmounted, the detecting sensor 124 detects the flag plate
131C when a carriage 102 has been direddd t:0 a detecting position, whereby
5 the nounting of the cartridge is confirnmed. However, in the conventional
ink jet recording apparatus as described abagve, the hone position sensor is
used also as the cartridge detecting sensor iand the nunber of detecting

means i s cortepEmingly s IeAsesny Lk thet aBLes TBhi gvhReeyser want s
to [

That is, in the present embodime%t. even if new ink
is prepared in the future, only ithe ROM data of the
ink cartridge can be changed and therefore, the present
{

embodiment is high in expansibillity.

Figure 11 shows an examplle of the ink cartridge

in which the removably mountable:information medium
adopts the memory array as descr?bed in connection
with Figure 10. In Figure 11, t;e reference numeral

10 30 designates a semiconductor meFory array such as
ROM, EEPROM or a battery back~up:RAM. The semiconductor
remory array 30 has on the housing 3) thereof a terminal

33 for electrically connectiné-the memory array to the

connector 32 of the ink caﬁtridg%. .The reference
15 numeral 34 denotes a terminal fo% electrically connecting
the ink jet recording appératus éody to the memory
array. Accordingly, again in th% present embodiment,
it is apparent that an effect si%ilar to that of the

enbodiment shown in Figure 9 is &btainea.

20 :
' ?

{Embodiment 3) _

Figure 12 shows‘another.%mbodiment of the
present invention in which the iﬁformation such as the
ink jet recording head driving cénditions are recorded _

25 in a memory on the ink cartridge%in parallelism to
the direction of insertion of thé ink cartridge into

the ink jet :ecording apparatus. The reference numeral

- This Sheet Has Been' Reﬂlaced .
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recogni ze about the ink cartridge 104 is not only the nmounting thereof, but
also the informati on regardi ng the col or aqenpharacteristic of the ink
contained in the ink cartridge 104 as descr‘%éd previ ously and 15 the
remai ni ng anount of ink, and to enable all of; such information to be
obt ai ned, the number of flags nust be |ncreasbd or the nunmber of detecting
nmeans thenselves must be increased, and this Wwill result in conplicated

structure! whBShdesignatesi bl magnelttid rtape Zﬁi wiciotasde dosffori@ttion
such as the ink jet driving condltlons is recorded at
35a in parallelism to the directlon of insertion of
the ink cartridge by varlations,ln magnetization polarity,
5 density, etc. Also, in order tq prevent unSatlsfactory
reading of the 1nformat10n-causqd by a change in the
insertion speed,'exciusiVe.tracés in which timing
information is written at predeéermined intervals are
set at 35b in parallelism to th% track in which the
10 aforementioned information is wﬁitten.

As shown in Figure 12, éhe information such as
the ink jet head driving conditﬁons recorded on the
magnétic tape is successively re?d by a reading head
36 when the ink cartridge is ins%rtgd into the ink Jjet

15 recording head body. After thisginformationlis
transferred to the RAM area in t@e ink jet recording
apparatus body, the ink jet reco?ding head can be |
driven on the basis of this info?mation in the sanme

manner as in the embodiment showh in Figure 10.

20

[Embodiment 4]
Figure 13 shows another %mbodiment in which

the method of recording information on the ink cartridge

in the embodiment shown in Figurk 12 is changed. 1In the
25 present embodiment, the informatﬁon such as the ink jet'
driving conditions uses a bar co?e 37 sticked to the

housing portion of the ink cartridge, in place of the
R . -
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.18 SUMVARY OF THE I NVENTION So, it is an object of the present invention to
elimnate such problens peculiar to g?? prior art and to provide an ink
cartridge to which is inparted 5 - formation for controlling the
driving conditions of a recording head on the baS|s of ink used. It is also
an object of the present invention :

! magnetic tape shown in the previous embodiment. Again

in this case, as in the previoué embodiment, the
information such as the recordinb head driving conditions

is successively read by a reading head 38 when the ink

L

cartridge is inserted into the i@k cartridge receiving
portion 27 of the jink jet reéord&ng apparaius. In the
present embodiment, a bar code n;ed only be printed as
the recording medium and théréfo?e, rhe medium can be
manufactured relatively éasily a%d an inexpensive ink

10 cartridge can be provided.

o sher toam BeviReN S o

[(Embodiment 5]
: Pigure 14 shows another bmbodiment in which the

method of recording information pn the ink cartridge in

15 the embodiment shown in Figure 1? is changed. In
Figure 14, the reference numera1§39 deslignates an ink
cartridge, énd the reference-num%ral 40 deﬁotes a
three-dimensional information pa?tern disposed on the
housing of the ink cartridge. Tbe information pattern

20 40 is molded integrally with theihousing of the ink
cartridge. The reference numerai 4} designates a
three-dimensional information paLtern for timing
information. As shown in Figure:14, the information
such as the ink jet recording he%d driving'conditions

25 recorded on the three—dimgnsionai information pattein_
is successively read by a readiné cém switch 42 when

the ink cartridge is inserted into the ink cartridge
- i A—
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to provide an ink jet

recordi ng apparatus of High performance and hi gh
reliability in which an ink-jet 10 r rding head used changes.its

driving conditions so as to fit thereto.” Tt.i§ a further object of the
present invention to provide a construction oft such correlation that the
nmounting of an ink cartridge into an apparatus can be reliably

acconpl i sked,

10

15

20

25

-{Embodiment 6]

and .15 to ensure in Sup nfior mat i 99 readi ng, .etc.
reliably effedStfiving portion Qg tné Pk 5

eﬁ recor ing apparatus.
After this information 15 transéerred to the RAM area

in the ink jet recording apparatus body, the ink jet

‘recording head can be driven on 'the basis of this

information in the same manner gs in the embodiment
: _
shown in Figure 10. :
i

i

to be

Figure 15 shows another kmbodiment_in which the

method@ of recording information ?n the inﬂ cartridge
in the embodiment shown in Figuée 14 is changed. 1In
Figuxe 15, the referdnce nuheraﬂ designates an ink
cartfidge, and the reference'nuﬂeral 41 denotes a

three-dimensional information-pa&tern disposed on the

3

housing of the ink cartridge 40. The information pattern

]
41 is molded integrally with the, housing of the ink

cartridge. The reference numera& 42 designates a
three-dimensional information pa&tern for timing
information. In the embodiment shown in Figure 15,
the information such as the ink jet head driving
conditions so recorded in the thgee-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
jet recording apparatus. After ihis information is

transferred to the RAM area in t#e ink jet recording

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

! Sheet Has Been 1
!

aced




It is another object of the present invention to prdvide_an I nk cartridge
which is sinple in structure and can preve mal f uncti oni ng during the 20
nmounting of the cartridge, and . an ink jetqﬁicqrding apparatus into which
such i'nk cartridge can be nounted. It is still. another object of the
present invention to provide an ink jet recordung apparatus 25 in which a
m ni mum nunber of detecting neans enabl es ;
driven on the baszs of this lnformatlon.
The medium for transmltbing the information by
the aforedescribed various systéms, as shown in Figure
16, may preferably be dispoSed,éfér e#ample, above the
5 ink connecting portion between éhe ink cartridge and
the regording apparatus with re%pect to the direction
of gravity. That is, it is preéerable that as shown
in the surfaces 44-48 on the caétridge in Pigure 16,
the information medium or the in&oxmation'delivery
10 portion between the information hedium and the ink jet
recording apparatus body be positloned above the level
line of a cap 15 which is the lnk connecting portion
between the ink cartridge and thg ink jet recoxrding
apparatus. - ;
15 By the information-mediu% or the information
delivery portion between the infbrmation medium and
the ink jet recording head beingéSQ prbvided above
the ink connecting portion with ;espect to the direction
of gravity, the ink flows down w?rdly of the cartridge
20 algﬁg the direction of gravity e;en if it leaks from
the ink connecting portion and t?erefore, the medium
can be prevented from being wett&d by the iﬁk. Thus,
adverse.effects such as electric?l leak, the corrosion
of the terminal portion and the hnsatisfactory operation
2s of the sensor caused by slight 1;akage of the. ink during

the mounting or dismounting of the ink cartridge can be

minimized.

is Sheet Has Been Re[ilaced

R




the user to recogni ze various kinds of inforyation regardi ng an ink
cartridge, and to provide such ink cartﬁi@gei It is yet still another
object of the present invention to provide an ink cartridge which is 5

i nt erchangeabl y provided for an ink jet reco?ding apparatus provided with a
recording head for causing the discharge of ink to thereby effect the

recording The ink cartridge 154 o? the present invention

can also be applied to an ink cgrtridge for supplying
ink to the ink imparting portioﬁ 153 of an apparatus
of the type in which as shown i; Figuré 17, when "an -

5 ink retaining member 152 passes; through the ink
imparting portion, a hole or re%ess 156 formed in 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 lsszilled with ink or the

10 surface of a recording head 151% a desired voltage is
applied to the recording head lél to thereby discharge
the ink and form an image on a ;ecordlng medium 157
dlsposed in opposed relationshié with the recording
head 151 and moved on a platen.;

15 In this case, as in eacé of the aforedescribed
embodiments, control can be effécted such.that'the
various kinds of information giéen to the cartridge
154 are transmitted by the inte%face 189 between the
ink imparting portion 153 and tﬁe cartridge and a

20 précessing table based on the iﬁformation is selected

- to thereby effect predeterminedjdriving of the head 151.

[Embodiment 7]

themimne ss b e e sy v

The ink cartridge carrying thereon an information
25 medium in the form as previouslj described has a

construction as shown, for example, in Figure 19, and

can be applied to an ink jet redordlng apparaLus which

T
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of 1 mages and which contains said ink thereln and supplies said ink in
response to the discharge of 10 sai & 1 nk, characteri zed by the prOV|S|on
of a medium provided with information for controlling the driving
conditions of said recording head. It is alsd an obj:ect of the present
invention to provide an ink jet recording apparatus which 15 pernmits the
rennvablelnnuntln therein of an ink tank caritridge formng a supply source
of ink for a Pr&c8 WﬁgWW&&j#ﬁﬁ'qg%ﬁﬂuﬁ%ﬂ@ﬂ?@kud ink to a recording medi um

to thereby effect recording, L
In Flgure 18, the referénce nuperal 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 SCaLning by the recording
head 201. On the éarriage 202,zas will be described
later, there are provided a supLort member for removably
carrying the recording head 201 thereon, and a cover

10 menmber (indicated by dot-and—daéh line) forming a part
of the recording head 201 and protectlng a substrate
prlnted with a head dr1v1ng c1r¢uit or the like.

. The recording head 201 &as 64 discharge openings

disposed in the front end portlén thereof, and an ink

15 liquid path communicating with éach of these discharge
openings is provided. Further,?behind the region in
which the ink liquid paths are éisposed, there is
provided a common liguid chambe%.for supplying ink to
these liquid paths. In the'inkgliquid paths corresponding

20 to 64 discharge ports, there arc% provided electro-
thermal conversion elements gen%rating discharge
energy available to discharge tﬁe ink liquid from
these discharge ports and elect%ode wiring for supplying
electric power to the electro-tﬁermal ¢onversion

95 elements. i

{ .
These electro~thermal conversion elements and
electrode wiring are formed on g substrate formed of

Tl ’



characterized by the provision of: communicati-on neans for effecting the 20
communi cati on between said ink tank and %ﬂf supplied ink; reading nmeans for:
reading the information regarding said i tank cartridge itself froman

i nformati on presenting nmenber provided on said ink 25 tank cartridge to
present said information; and hol ding neans far holding said ink tank

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

| partition walls, a top plate, eéc. formed of resin or
a glass material are layered on %his substrate, whereby
said discharge openings, said i&k liquid paths and

5 said common liquid chamber are éonstructed. Further
rearwardly of said constructionéin the reéording
head 201, a driving circuit for ;riving the electro-
thermal conversion elements on t@e basis.of a recording
signal is provided'ih the form qf a printed substrate.

10 : In the caxriage 202, reérwardly of the above-

o described recording head 201, thkre is disposed a
connector substrate 212 through % connectoxr 209. On
the cbnnector subsﬁrate 212, thé%e are disposed the
connector 209 for connection to %he recoxrding head 201

15 and a connector for connection t; a flexible cable from
the control circuit of the appar%tus body. Also, a -
capacitor, a resistor, etc. are %ounted on the connector
substrate 212, and by these, the{drop of the power
source voltage supplied through the flexible cable and

20 the mixing of noise with a s:.gna'll are compensated for.
Further, the connector substrate§212, as will be
described later, is supported on%a slide member so that
it may slide with the opening-clbsing movement of the
cover member and the connector 25()9 may be connected

25 to the terminal of the rec_:ordingii head 201.

The carriage 202 is slid%bly and pivotably

i
‘engaged with a guide shaft 203 through an engagement
\ !
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20 cartridge; a position in which said-ink comuni cation is effected, a
position in which said information is read and a position in which said ink
tank cartridge 5 i s hel & being di spo§€3l i n' the named order in the

direction of nounting of said ink tank cartrldge It is a further object of

t he present i

i
1  portion 262a, and the guide shafit 203 is provided over
an area longer than the width oﬁ recording paper so as
to be orthogonal to the directién in which a recording

rmedium such as recording paper ijs conveyed. Also; the

(4]

carriage 202 is connected to a éprtion.of a belt, not

shown, extended in éarallelism éo the guidé shaft 203,

and by this belt being driven bf_a carriage motor, not

shown, the movement of the carr%age 202 along the guide

shaft 203, i.e., the scénning m&vement of the recording

10 head 201, be comes possible. Allso, the carriage 202
and the recording head 201 obtai? the force for
pivotally moving about the guidé shaft 203 from their
own grav;ty, and with this force as a biasing force,
they bias a paper keep plate 208 to be described

15 through a slide member provided bn the carriage 202 for
sliding on the paper keep plate.% Thereby, the recording
head 201 can keep a predetermine% spacing between it -
and the recording paper used in Lonfcrmity with the
_thlckness of the recording paperk _

20 The recording paper 206 Eed ;rom a paper
supply cassette, not shown, or de manually is supplied
to- the apparatus body through a papex supply port
comprised of an upper paper guidé 207a and a lower
paper guide 207b. The paper kee; plate 208 having a

25 curvature is continuous to the ektension of the upper

paper guide 207a. The paper keep plate 208 is

disposed so as to press the reco%ding paper against a
| )
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I nvention to provide an ink tank cartridge formng a supply source of ink
for a recording head for discharging said.ink to a recording mediumto

t hereby effect recording, characterizedfﬁﬁ the provision of; an information
presenting menber provided to present the infermation regarding the ink
tank 15 cartridge itself; a communication nenber for effecting the
.communi cation of the supplied ink wth an apparatus body; and

1 paper feeding roller 205, and i§ formed of such a
‘material that the frictional fbéce created bétween the
paper keep plate and the :ecording paper during the
pressing is smaller than the fr%ctional'force created

S between the paper feeding rolleé 205 and the recording
paper. Also, the lower paper gv:;fxide 207b éxtend_s to
the region in which the paper f%eding roller 205 is
disposed parallel to the papér ieep plate 208.

Thus, the recofding papér 206 fed from the

10  paper supply port is conveyed bé one line each upwardly
in the apparatus with the rotat%bn of the paper feeding .
roller. At this time, the recoiding paper'zoa slides
on a:plate-;ike platen 207 whilé‘the spacing between
it and the recoﬁding head'201 i% regulated to a .

15 predetermined magnitude by the éaper keep plate 208 and
the platen 267. i

The recording head 201, iwith its scanning
movement, discharges ink droplets to the recording area

of the recording paper 206 opposded thereto to thereby

20 effect recording of one line, and by this recording
and the conveyance of the recoréing paper for said
one line, recoxding of each 6ne;1ine is seqdéntially
effected, whereby characters, iéages or the like afe
formed. The recording paper 208 on which recording

25 has been effected, with the conéeyance thereof, is

.discharged onto a paper diSCharée tray, not shown,.by

paper discharge rollers 204 and;spurs 240A and 240B

{ T
] \

Thfs Sheet Has

Tl



a held nmenber for being held by said 20 - appar at us body; said

conmuni cati on nenber, said infornmation pgesenting nenber and said held
menber being di sposed so that the conmmmkation of said supplied ink, the
readi ng of said information and said 25 hol di ng may be effected in the
nanmed order with the nDuntlng operation of .sakd ink tank cartridge. It is

still a fyrther ohject t he present
p! pr oJ%ded Q%ove tﬂ% recordlng paper conveyance path.

Five pairs of such spurs 240A and 240B are provided
correspondingly to the paper dlacharge rollers 204,
and a spur cleaner is 1nterpose4 between each pair of
5 spurs. A member for supportlng;these gpurs and spur
cleaners is not shown in Figure%le. The spurs 240A°
are designed to impart a pressuée force to the paper
discharge rollers 204 with the recording paper
-intexposed therebetweeﬁ; and thé spurs 240B are designed
10 to regulate the recording paper}conveyance path between
them and the platen 207. The p%per discharge rollers
204 are rotatively driven so as%éo be dreater in
peripheral speed than the paper%feedihg roller 205,
whereby the recoxding paper 206 , Ln the portion thereof
15 constituting the recording area is pulled upwardly and
thus, the recording paper 206 c%n be prevented-from
floating up from the platen 207%
Near the home position én the area continuous
to the scanning area of the :ecérding head 201, there

.
20 are provided a series of constructions for the discharge

recovery process. That is, ther% are providéd a blade
226 for removing water drops, du%t, etc. on the discharge
port surface in which the discha&ge ports are disposed
by the wiping movement thereof, an absorblng portlon

25 225 for removing water drops, etc. on the dlscharge

port surface chiefly by absorblng them, and a cap 213

for effecting the capping for th? hermetic sealing of

i This Sheet Has Been Replaced.:
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21 invention to provide an ink jet recording apparatus characterized by the
provision of: an ink tank cartridge which forns a supply source of ink for
a recording head for discharging said i btoward a recording mediumto
‘thereby effect recording and which is provided with;a nmenber for presenting’
i nherent information regarding said ink tank;cartridge itself and second
information differing fromsaid inherent information and is

1

10

15

20

25

the discharge port surface, idlé discharge and ink
absorption. These members ére 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 perfptﬁs their
réspective operations at appropéiate timiﬁé. Also,

the ink absorption in the-cap_ziB is effected by a

pump 224 communicating with the'cap 213 through the
hollow portion of the ﬁoving suéport nember 214 and

a tube. During the caﬁping by the cap 213, a hole
formed in a cap arm 2.17 mounted éon a side of a holding
member for the cap 213 and a préjected portion provided
on tﬂe carriage 202 are engagedéwith edch other, whereby
the recording head 201 is precl%ded frdgm rotating

rearwardly to thereby ensure thé capping of the

discharge port surface by the c%p 213.

pd | —

T —
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10 removabl y nmountable in an apparatus body; comruni cation neans for
effecting the conmuni cati on between sat€ ink tank cartridge and the
supplied ink; reading nmeans for readiﬁz said i nherent information and said
second. i nformati on; and hol ding neans for holdlng said ink tank cartridge;

a position in whi ch said ink comunication Is.effected, a position in which

said second information is read, a position |h whi ch sald
1. The rotation of the paper feedlng roller 205,

and the paper discharge rollers;204, and the ope;atlons
in the discharge recovering mec@anism, i.e;; the back
and forth movement of the cap 2ﬁ3, the blade 226 and
5 the absorbing member 225 as a uﬁit and the absorbing
operation by the pump 224,'aré éerformed by the
utilization of the rotative dri@ing force of a feed
motor 221. That is, the i:otati’v%e drivi,né force of the
feed motor 221 mounted on a poréion of the apparatus
10 body frame is first transmittedzto a transmission
~switching geér train 219, 1In tdis gear train 219, the
selection and switching of each ;ear is effected by the
movement of a selection gear (no% shown) operatively
associated with the movement of'%he carriage 202, i.e.,
15 the scanning movement by the recbrdinq head 201, the
movement to the home position oréthe discharge recovery
device and the stoppage at these%positions, Thereby,
the rotation of each gear in theégear train 219 is
transmitted to the paper feeding’ roller 205 and the
20 paﬁér discharge rollers 204 thro?gh an intermediate feed
gear 220, and transmitted to the%cap 213, etc. finally
through a cam 216, and further tfransmitted to thé pump
224 through a pump gear 222 and ;'pump cam 223.
The supply of ink to theg recording head 201 is
95 effected from an inﬁ cartridge 2;7 mounted in the

recording apparatus body, through a flexible tube

ot
capable of following the movement of the carriage 202.
*\ :
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20 i nherent infbrnation is read and a position in which said ink tank
cartridge i.s held being disposed in t@sapaned order in the direction of
nmounting of said ink tank cartridge. s anot her object of the present
invention 25 to provide an ink tank cartridge for an ink jet recording
appar at us ‘which forns an ink supply source
1 © Also, the moved position of thé carriagé 202 is
detected by counting the numbe% of steps of the
cgrriage motor with the positiin of engagement between
a home position sensor 211 pro%ided on the carriage
S 202 and a home position detectﬂng flag provided near
the end of the movement area oé the-carriége 202 as
the reférence. 5
Description will now bq made of the construction
of the ink cartridge 227 accordlng to the present
10 embodiment and the construetmoq of the mounting portion
of the body side on which the i%k cartridge is mounted.
Figures 19A and 19B shéw an example of the
construction of the mounting po&tion of the body side.
First, in Figure iQA, ﬁ%e reference numeral 302
15 designates a cartridge inSerting portion for receiving
the insertion of the ink cartr; dge 227. The reference
numeral 304 denotes a contact hblder for holding leaf
spring-like contacts 306A and 3&63 as means for reading
the information provided on the%ink cartridge 227.
?0 Thé contact holder 304 is cornbigned with the J'..nserting
portion 302 by a latch portion ;L.!OB 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 bod? control unit.
25 The reference numeral 3;‘.4 denotes a hollow

needle member which enters the ?nterior of a containing

- !
bag for ink to be supplied which is contained in the ink
-_—
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22 for a recording head for discharging ink and which is renmpvably
nmount abl e in the apparatus body, -characterized by the provision of an
i nher ent |nfornat|on presenting nenbsr for presenting 5 i nher ent

i nformation regarding the ink tank cr&rldge itself, and a second

i nformation presenting menber provided forwajdly of said inherent

i nformation presenting nenber with respect to the direction of mounting for
presentl?g second

- cartridge 227. The hollow need#e member 314 is formed
with an ink conductihg,aperture%BlG in the tip end
portion thereof. An ink supply%tube is mounted on the
other end of thé_needle 314, ani'the tube is connected
5 to a éommon liquid chamber portﬁon'in a head chip 110
provided on the recording head 401.' Means for Qetecting
the amount of remaining ink can.ﬁe providea intermediately
of this ink supply system. g
| The reference numeral 3ﬂ8 denotes a waste ink
10 pipe for dirccting waste ink to ?n ink absorblng_member
which enters the ink.cartridge %27 and is contained
therein. The waste ink is ink éischarqed during the
ink :éfreshing process, for exaﬁple, in the irk supply
system or the common liquid chaﬁber, or ink discharged
15 during the recovery proéess. i
The reference numeral 3%0 designates clicks as
a fastening means for the ink ca%tridge 227. One click
320 is provided on each side ofithe inserting portion
302, These clicks 320, as showé in Figure 19B, receive
20 the insertion of the cartridge 2?7 by an engagement
portion 322 being resiliently flgxed with the engagement
thereof with a 31de of the cartr;dge 227 during the
1nsert10n of the cartridge 227 Pnd hold the cartridge
227 in that position by the engagement portlon_322
25 restoring its original shape whe? a recess 332 in the

cartridge 227 reaches the clicks,

Figure 20 shows an examphe of the construction

i o




10 information differing fromsaid inherent.information. It is stil
anot her object of the present invention to prbvide an ink cartridge which
is mountabl e on a nounting portion al@fp the insertion path of an ink jet
recordi ng apparatus having an openabl e-cl osabl e pl ate openably and cl osably
held in the insertion path to said nounting pprtion, and | ocking nenbers
for restraining said openabl e- cl osabl e plate[fron1the opposite sides of
said insertiofi pakhihk icalrithilddde I eidgdiieretthe present

embodiment.

H
I
|

1
In Figure 20, the refereqce numéral 340 dencotes

an ink bag containing therein in@ to ﬁe supplied. -
}

The ink bag 340 is provided withéa plug 342 made, for
i

[42]

example, of rubber. The needle %14 is inserted into
this plug 342 and further enters!the interior of the ink
bag, whereby ink communication i% accomplished. The
reference numeral 344 designates %n ink absorbing membex
10 £or receiving the above menﬁione% waste ink. The
aforedescribed medium for transmikting'the characteristic
of the ink in the cartridge is'at%ached to a portion of a
side or the upper surface of the gnk cartridge 227.
Figure 21 illustratés eac% portion for coupling
35 the ink cartridge 227 to the body%side. In Figure 21,
the reference numeral 346 denoteséa wiring resistance
pattern provided on the upper sur%ace of the ink cartridge
227, and thé con£r01 unit of the %pparatus body can
deteqﬁ the presence or absence ofithe mounted ink
20 cartfidge in conformity with the %onduction/non—
conduction between the contacts BbGA - 306B through
the wiring resistance pattern 346; Also, by this wiring
resistance pattern being made int%'a resistance pattern
héving a resiétance value determi%ed in ¢conformity with
25 the color or density or the like %f the ink containing
i

this pattern, the control unit oféthe apparatus body can

read the information thereof.

— a4 — ¢ Pa— b o
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thereof and which contains therein ink to be supplied to a recording head
and -in whi ch unl ocki ng nenbers engagea gkmﬁth said | ocking nenbers to
thereby rel ease the restraint of said |0Cking menber during the nDuntlng of
said ink cartridge are 25 projectedly prOV|ded on opposite sides,
characterized in that said unl ocki ng nenbers qre

1 "In the present embodlment, the location and
dimensions of each coupling porqlon are determined so
that an inserted position (:) 1n which the needle 314
penetrates through the plug 342 yith the insertion of

5 the ink cartridgé 227 and the apéerture_ 316 comes to the
intéerior of the ink bag 340, whe&eby ink communication
is accomplished, a position (:) ﬁn which the contacts
306A and 306B are connedted-to t;e wiring resistance
pattern 346 and a position (3) :.n which the clicks 320

10 are engaged with recesses 332, whereby the ink cartridge
227 is held may lie in the named?order in the direction
of ingertion. That is, design ié made such that when
the éperation_inserts the cartrihge 227, the needle 314
first enters the interior of the: ink baé 340 and vwhen

15" the cartridge is further inserteg, the contacts 306A and
306B are then connected to the rbsistance pattern 346
and only when the cartridge is still further inserted,

the clicks 320 come into engagemknt with the recesses

332. In the case of the present’emﬁodiment, the ink
- !
20 cartridge 227 contains the waste; ink also therein and
therefore, it is desirable that in the position (:)

the waste 1nk pipe 318 be also pb51tloned in the ink

cartridge 227. :
The above-described positional relation is
25 shown in Figure 22, In Figure ?P, indicates a
'pPosition in which the ink cartriége 227 f£inally strikes
in the direction of insertion, aéd the range from (:)

 This Sheet Hag Been
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23 provided asymetrically- mnth respect to the direction of insertion: |nto
said insertion path. It is yet still agflher object of the present
invention to provide an ink jet recording apparatus 5 which is provi ded
wi th an openabl e-cl osabl e plate provided in an insertion path for directing
to a nounting-portion an ink cartridge containing therein ink to be

supplied to %Eéefég(h ng head and op enablé and;cl osably held, and | ocking
menbers fbr rﬁ%gas%ﬂﬁg%péﬂdﬁhécél §8b9érﬁF&9§ef?8ﬁ1Fﬁemovable

in its held position due to the yack-lash of the clicks
320 and recesses 332, or a rangeiin which the clicks 320
_coﬁe into engagement with the ré@esses 332 and'the
5 cartridge 227 is further inserted until it strikes
against tﬁe innermést paft of thé inserting position
302.
If such positional rela;ion is not assumeqd,
there will occur inconveniences és shown in Figure 23,
10 ) | That is, in the relation shown in Figure 23A,
even if cartridge holding is doné, the information
regarding the cartridge cannot bé read through Lhe
contacts 306A and 306B and thereﬁqre, in some cases;
ﬁhé control unit of the appératué body may judge thaﬁ
15 the cartridge is not yet inserteq. In the relation
shown in FPigure 23B, contact conéection is effected
prior to ink communication and tﬂerefore, the control
unit of the apparatus body may j@dqe that the cartridge
has been mounted, and may start ; predetermined operation,
20 wher;by 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 inserging operation by-the
confirmation of a click sound, iék communication will
25 not be provided at all. |
Also in tﬁe relations sh@Wn in Figures 23D and

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

This Sheet Has Been Re

WA lill




opposite sides of said insertion path to inhibit the openi ng novenent
thereof and in which the restraint of said l-ocking nenbers can be rel eased
by unl ocki ng' menbers projectedly progided on the opposite sides of said ink
cartridge during the insertion of said ink cartridge into said. insertion
path, characterized in that said unlocking nenbers and said | ocking nenbers
are dlsposed asymmetrically with respect to the direction of insertion of
sai d ink! ca14r¢%§ﬁewmﬁre the needle 314 is dut in that range or

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

in Figure 22, ink c0mmun1catlon. contact counection and

[#1]

cartridge holding take place in the named order during

the insertion of the cartridge &nd therefore, the

operator only need confimm cartr&dge hoiding sinmply

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

unit of the appatatué body immed?ately starts its

10 operation in response to contacticonnection, there will
not occur the inconvenience that%air is introduced into
the ink supply system, and even if conversely, the
cartiidge 227 is pulled 6ut duri?g the operation of the
control unit of the apparaéus bo?y, the control unit of

15 the apparatus body will detect ik before ink communication
is cut off and therefore, a simijar inconvenience will
not occur if the operation is di;continued. |

Figure 24A shows a furth%r improvement in the-

above-described construction. I% the example shown

20 theie, the wiring'resistapce pat;ern is divided into
two, and the pattern lying fOIWa%dlY with respect to
the direction of insertion of thé carﬁridge is a pattern
346A for 3hort-circuiting the coﬁtacts 306A-306B, énd
the pattern lying :earwardly is é resistance pattern

25 346B having a resjistance value dgterminéd in éonformity

with the color, density, etc. of%the ink.

Figure 24B shows the relétion among a range
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It is another object of the present invention to provide an ink jet
‘recordi ng apparatus in which is rennxf&1y_nnynted an ink cartridge
containing therein ink to be supplie o a recording head for di schargi ng
the ink to thereby effect recording, characterized by the provision of: a
flag nenber provided on said ink cartridge ! and adapted-to be protruded

toward alpat gigh@ROwhich ink communication is done in such a
construction, a range within which the contacts 306A

and 306B are in contact with the patiéfn 346a, a range

within which the contacts BOGA Jnd 306B are in contact
5 only with the pattern 3468, and!a range within which the
cartridge is held,
In Figure 24B, (:) indidaﬁes a limit position in

which ink communication is done ms described above, (:)
indicates a limit position in whiich the cartridge 227 is

10 held, and (4) indicates the innermost position in which

the cartridge 227 strikes. Also, indicates a limit
position on this side with respé%t to the direction of
insertion in which the contacts &06A-and 306B are in
contact with the pattern 346A anh are short-circuited,

15 and . indicates a 1imit positLon on this side with
respect to the direction of inse%tion in which the
contacts 306A and 306B are off tbe'pattern 346A and in
contact only with the pattern 34%3 and the resistance.
value of this pattern is read. Here, it is desirable

20 tha{;“ the position be the position @ or a positidn

near it, and in the present example, a position near

the position (:) in the direction of insertion of the
cartridge in which particularly %he engagement between

' ﬁhe clicks 320 and the recesses 832 is released and the

25 cartridge 27 is ready to slip ou%.

The relation among the various positions is as
f

shown, and an effect similar to &hat in the case of
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which a carriage is noved only when said inkicartridge i s mounted on a
nounti ng portion; and a photosensor p qslded on said carriage and capabl e
of being shielded fromlight by said flag nefber. It is still another

obj ect of the present invention to provide an ink cartridge which is
renovably nmounted on the fixed nounting portion of an ink jet recording

D e T af PFASHRR N ARG Wl |1 S O0E L 0 NERoRTREREY 2" 2
de, characterized by t provr $i
more excellent_effect is obtain%d by pgrformlng the
followxng operation, ;
Figure 25A dlagrammaticﬂlly shows the essential
5 portions of a control circuit acpordlng to the present
embodiment. In Pigure 25A, the ?eference numeral 400
désignates the control unit of t%é apparatus body which
may bé in the form of a microcomguter having a CPU for
effecting the process of. Figure %SB and oﬁher control of
10 the entire apparatus, an ROM stoking therein a program
or the like corresponding to theiprocess procedure, and
an RAM for working. The referen.e numeral 410 denotes a
detedtor for detecting the resistpance value between the
contacts 306A and 306B. When said resistance Value is
15 "0", the detector 410 indicates that the contacts are

short-circuited by the pattern 386A, and when said

resistance value is infinity, it, indicakes that the ink

cartridge 227 is not yet mounted; and when said
resistance value is a predetermi%ed value, it indicates
20 that the ink cartridge 227 is pr%perly held. The
reference numéral 420 designatesga display device for a
message o:-the like, or output m%ans of sound or the
like, or a notice unit which mayicomprise a combination
thereof. The letter I denotes aé operation stopping
25 signal for each portion.
Figure 25B shows an exaéple of the operation

procedure of the present embodimént and this procedure

ThlS Sheet Has Been Re ﬂ

i




a flag menber capabl e of being protruded and:contai ned, and nmeans for
protruding said flag menber toward a path along whi ch sald carriage is
nmoved only when said ink cartridge is @@nted on said nmounting portion, the
light interception of a photosensor providedion said carriage being
possible by said flag nmenmber. By providing on an ink cartridge a nmedi um
including information for driving an ink jet ihead, the driving conditions

of tge I pk Jeanmsadsﬁairebanatt bewamesrctlmgofdulrrihgcamdmm.etmgatomal Iy
set by

the power source switch of the agparatus or during the
interchange of the ink cartridge, 227, and in additidn,

during the recording operatibn.

5 When this procedure is s?arted. the resistance
_ ! _
value is first read at a step Sl1, If at this step, the
resistance value is infinity, it means a case where the

- i
cartridge 227 is not mounted and: therefore, advance is

I

made to a step $3, where the opefatlon of each portlon
10 is maxntained in its stopped sta%e, and at a step 85,

the operator is noticed to promo#e to insert the cartridge

227,

On the other hand, if thé resistance value is "0",

it means that the cartridge.227 is ready to slip out and
- i
15 therefore, advancc is made to a %tep S7, where the

operation of each portion is sto%ped, whereafter at
a step 89, the operator is notiééd to promote the
operation for the cartridge 227 #o be surely held.
| Further, if the resistanée value is a predetermined
20 valué, it means that the cértrid%e 227 is already surely
held and therefore, the information (the color or the

like of the ink) regarding the cértridge corresponding
to that resistance value is recoénized and a setting
l

process corresponding thereto is.carrled out (a step Sll).
25 That is, when the operator has inserted the

cartridge 227 but the clicks 320.have not come into the

recesses 332, or when the engagement therebetween has be

! S T
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an ink jet recording apparatus itself, and this leads to the possibility of
providing an ink jet recording head mhlch Is sinple to operate and high in
reliability. 25 Al so, there can bé{BrOV|ded an ink cartridge which can

be prevented fronlbelng erroneously inserted: by t he .user and whi ch has
I nformation for : .

1 released for some reason or otheé, ﬁhe'Cartridge
holding is not complete and theréfcre the cartridge is
liable ﬁo glip out; In such a cése,'the contacts 306A
and 306B are connected to the paitern 346A, whereby the

5 control unit 400 of the apparatué body becomes unable to
read the inherent information oé the cartrldge 227 and
therefore, the control unit 400 %f the apparatus body
can recognize éuch a situation aéd switch off the
operation of the apparaths, ther%by noticing the

10 operator to promote to surely inéert the c¢artridge 227.
Thus, tﬁe operator can be noticed of such a.danger that
the cartridge 227 will slip out Jf the gpparatus.

' If the pbsitional relation as described above can

be basically kept wiﬁh regafd to‘the reading position for

15 the information regarding the supplied ink communication

and the cartridge and the cartridge holding position, it

is of course possible that thé cqrtxidge and the
inserting poxtion therefor adopt%suitable constructions,
For gxample; the cartxidge holdiég need not always

o0 Yesort to the clicks and recesseé. Further, the reading
of the information regarding the ink cartridge neeq not
always be electrical, but may bei for example, optical.
Furthermore, in the abdveédescrided embodiment, the
waste ink is also introduced int: the cartridge, but the

25 cartridge may also be of the typ; which'effects ink
supply alone, ' 1

By adopting such a construpction, reliable reading
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properly controlling the driving of a recording head. Further, in a
position wherein an ink cartridge is hg%g i nian apparatus body t he

comuni cati on between an ink supply sy marid ink is effected prior
thereto and therefore, the ink 10 communication state can be secured near
t he held position of the ink cartridge. In addition, prior to the hol ding,

t he |nfornat| ga t. he |nk cartridge ils, rea able and therefore, the

i npossi bitl i t $Xo %P &@&ﬁﬁgﬁ? ﬁﬁﬁt QéhEPL&ﬁ g the cartrlé
carrying thereon the information: medium as previously
described, and the driving of the recording head best

suited for the ink used can be accomplished.

[42)

[Embodﬂment 8}

Figure 26 shows another bxample of the ink
cartridge mounting mechanism acc#rdlng to the present
invention. In Figure 26, the re%erence numeral 304

10 designates an example of the inkicartridge according to
the present invention, and the reference numerals 341
and 342 denoﬁes unlocking members projectedly provided
on_tﬁe left and righ£ side Wailsiof the ink cartridge

304. The reference numerals 336:and 337 designate

15 locking members according to the; present invention which -
are provided along the left and %ight sides of an
insertion path 332. 1In the pres;nt_embodiment, the left
and right locking members 336 an' 337.differ in shape
from each other, as shown. ;

20 " In the case of the preseLt 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 1nsertion path 332, but the
unlocking members 341 and 342 dlffer in their projected

25 position in the dlrection of 1nertion. In this case,

it is desirable in preventing thé error of manufacturxe

and malfunctioning that the amoupt of deviation between
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occur near the held position. Furthernore, the ink communication is
effected prior to reading and therefgre, even if the recording operation is
i medi ately started in response to réaaing, there will occur no

i nconveni ence such as the introduction 20 of air into the ink supply
system and even if conversely, the ink cartridge is pulled out during the

oo RGN e tre 168 Sl s T noomvenr once 11 he.
operation is discongﬂ3§¥iwhen the ink cartr%dge 304 is further
inserted from the state shown inéFigu;e 25, the locking
member 342 may reach the end of ghe wedge portion 337a
of the locking member 337lin # s%ate iﬁ which the
unlocking member 341 has teéched%the end of the wedge
portion 336 of the locking meﬁxbé;{r 336. The reference
characters 336B and 3378 designa%e locking grooves in
the respective locking members, %he reference character
10 336C denotes an escape portion, %nd the reference
characters 336D and 337D designaée returnihg wedge

portions_provided:to return a protective plate 333

smoothly £rom its pushed-up position to its locked

position as shown. _
15 ' Reference is now had to %igures 27a-27D to
describe the cartridge mounting %peratiou in the ink
cartridge mbunting mechanism con%tructed as described
above. First, when the ink cartéidge 304 is mounted in
a normal posture, as shown in Fig{ure 274, the unlocking
20 members 341 and 342 provided on éoth sides of the ink
cartridge 304 slidably contact wgth the wedge pqrtion
- 336A of the locking member 336 aéd the wedge portion
337A of the locking member 337; gespéctively, and
i
pivotally move the locking membeés 336 and 337 in
25 opposite directions as shown in éigure 278 to thereby
liberate the protective plate 333 from the restraint by

the locking groovesg 336B and 3378, and rotate the
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25 Al'so, according to t he present invention, in the position wherein the
ink cartridge is held in =~ 26 the aﬁﬁaratus body, the communi cation
between the ink supply systemand ink is effected prior thereto and
therefore, the ink comunication state can bp secured near the hel d
position of the ink cartridge.

1 protective plate 333 in the dlrectlon of arrow B
against the spring force of a Bp#ing 335 as shown in
Figure 26, wherebj the ink cartridge 304 can ke
directed to its mounted positioni -

5 However, when the ink ca%tridge 304 is mounted
upside down by mistake as shown,!for example, in Figure
27C, the unlocking members 341_a%d 342 pivotally move
the locking members 336 and 337 %s shown in Figure 27D and
thus, ﬁhe protective plate 333-i$ not liberated from

10 these locking.members. Also, evén if the locking membérs
336 pivotally moves at all, the &nlocking member 342
will be stopped in the escape po}tlon 336C and the front
face of the ink cartridge will b?ar against the

protective plate 333. COnsequenély. the inserting

15 mMmovement of the ink cartridge 304 will be precluded by

iink cartridge 304 will

not be directed to its mounted p%sition. Although not

the protective plate 333 and the

shown, when the ink cartridge 304 is about to be mounted
with its front and rear reversedg the unlocking members
20 are likewise absent and therefore the locking members 336
and 337 are not operated. There%y the reliability of the
cartridge mounting is ensured an% thus, the transmission

.of the information from the infoémation medium carried

on the cartridge can also be reliably accomplished.

25 |
(Embodiment 9} :
|

Figure 28 shows still anéther embodiment of
. :
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5 Further, the inherent informati-on regarding the ink cartridge becones
readabl e near the held position, andZnformation differing from said-
information is read in a predeterm ned range fromthe ink comrunication
position to the vicinity of the held 10 position and therefore, if design
is made such that a warning is given in response to the reading of this

i nfor nmaty on, tid presait S{RFEREYoR! diATRE iﬂ? bahitsaat;@ dgq can be

detected to obviate the falling off thereof i1 Furt hernore, the
hori zontal pRsddt®IVg Ofo tE®is embodiment, thg unlocklng 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 amount of the deviation
between the unlocking members be!5 mm or more. Thus,
the locking members 336 and 337 ére also disposed so

10 as to keep levels corresponding to the unlocking

members 341 and 342. ;
In the ink cartridge mouéting méchanism

conséructed as described above, éven if the ink

. 1 _
cartridge 304 is inserted upsidegdown, the left and

15 right unlocking members 341 and §42 will not come into |
engagement with the locking membérs 336 and 337, and if
the ink cartridge is inserted Wlth its front and rear
reversed, the unlocking members %re not present on the
first half of the cartridge,'whe%eby the locked state of

g0  the protective plate 333 is not %eleased and thus, wrong
]
i
Figures 292 and 29B show!ian ink cartridge
. _ !
according to yet still another e@bodiment of the present
invention., The present embodimeét is such that the

25 locations of the unlocking members are changed for each

mounting is prevented,

ink cartridge and for example, ink cartridges containing.

therein inks which differ in the'characterlstlc thereof
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unl ocki ng menbers provided on the ink cartridge side and the horizontal
positions of the |ocking nenbers proviggg correspondingly to them are nade
asymmetrical with respect to the direc¥i<on of;insertion, i.e., different
fromeach other with 20 respect to the vertichl direction or the direction
of insertion, and therefore, even if the ink cartridge is inserted into the
mounting portion with the vertical direction pr the |ongitudinal direction

t her eof Bei nFUis Bk &P 1%Me $tckiGHR eI gt f ounted on their

corresponding mounting portions;f.That is, the ink
cartridge 304A shown in Figure 29A and the ink

cartridge 304B shown in Figure 298 are made to differ

(]

in the locations of unlocking me4bers 341 and 342 in the
direction of height and the amou&ts of horizontal

L] ] [] i » 3
deviation thereof differ from eaqh other as indicated

by Dl and D2. y
So, assuming that for ex%mple, red ink is

10 contained in the ink cartridge 344A and black ink is
contained in the ink cartridge 3443, although not shown,
locking members provided on the ﬁounting.portion of a
red iﬁk supply system and the mo%nting portion of a black
ink supply system are made to coﬂrespond to the levels of

15 the_ﬁnlocking members 341 and 344, whereby even if a
wrong attempt is made to mount a% ink cartridge of
a different color, the mounting éhereof can be precluded
and at the same time, the mountiég of ihe individual ink
cartridges 304A and 304B themselées in a wrong posture

20 <can Ee prevented. By wrong mountling being thus

prevented, the reliable transmiSﬁion of information

1
can be accomplished in the cartridges of the aforedescribed

construction each having as inforpation medium and

optimum driving of the recording bead matching the ink

25 used can be accomplished. | ;
i
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25 unl ocki ng nenbers will not cone into engagenent with each other and t he
| ocked state will not be rel eased 27 and thus, the ink cartridge will be
prevented from bei ng nounted by n1stake?g€d accordlngly, any damage
attributable to wong nounting can be p ented Al so, according to the
present invention, the

! {Embodiment 10] :
Figures 30A and 30B show gnother embodiment of
the ink cartridge according to the preSent invention.
In these figures, the referencegnumeral 401 designates

5 an ink cartridge having therein fan ink containing

_portion, not shown, the referencc numeral 402 denotes a
shutter kept slidable along an openlng 401A in the upper
surface of the cartridge 401, the reference character
4027 designateg a shutter pro:eﬁtlon p:OJected upwardly

10 from the shutter 402, and the réference numeral 403
denotes a c¢oil spring interpose% bhetween the shutter 402
and a spring receiving wall 461%. By this coil spring
403,:the shutter 402 is biased Qeftwardly along the
opening 401A and the shuttér prijection 402A is caused

15 to bear against the end edge of ?he opening 401a to
thereby keep the opening 401A cl%sed.

The reference nﬁmeral.40k designates a flag
member pivotable about a supporé shaft 405 and formed,
'for example, of a material capab,le of J.nterceptlng

20 1nfrared light. The support shaIt 405 is journalled to
the wall portion of the cartridgs 401. The reference
numeral 406 denotes a torsion co;l spring provided
around the support shaft 405 andghaving one end thereof
restrained by the flag member 40? and the other end secured

25 to the wall portion of the cartrﬁdge 401, ‘the torsion

coil spring 406 biases the flag jrember 404 clockwise

about the shaft 405 to thereby des the same toward
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flag menber capabl e of being protruded and contai ned which is provided on
the ink cartridge is protruded fromt%eé cartr'idge toward the path al ong
which the carriage is noved when the ink cartridge is nounted on the
nmounting portion and therefore, the nounting 10 of the ink cartridge can
be detected by the photosensor carried on the carriage, and by variously

changi ng,t he r t fl m riang cgﬁfact A 9%%9 | cartri dge,

t he info}natf%% _ggaa%yaﬁwﬁﬁa%ﬁéﬁéﬁﬁl car rlﬁgéggeéhgg% 1h?ﬁ%fvidually

judged by a eI NG URA NN 4228 designates a stopper '
i

portion projectedly provided fro& a cartridge guide
i
422 toward a cartridge insertionpath 426. When the

5 ink cartridge 401 is inserted'fr%m right to left as
viewed in Figure 30A, the shuttei projection 402A bears
against the stopper portion 422Af and with a further
inserting cperation thereafter, %t serves to open the
shufter 402 against the-spriné f%rce of the spring 403.

0 | The reference numeral_42% denotes a light detecting
sensox of the transmission type éndowed, for example,j
with the infrared light detecting function. The sensor
424 ié carried on a carriage. wéen the.ink cartrxidge 401
is inserted from the sﬁate of Fi%ure 30A along the

15 cartridge insertion path 426, th% shutter 402 is opened
by the stopper portion 422A as péeviously described, and
in the completely mounted state éf the ink cértridge 401
shown in Pigure 30B, the shutter§402 is fully opened and .
at the same time, the f£lag membe% 404 is cocked up by

20 thé:spring force of the torsion %oil spring 406 and bears

" against the stopper portion 422A§ and 1s kept in a
posture for intercepting the oPt%cal path of the
detecting sensoxr 424. The end pértion 402B of the
shutter 402 which is projectedly%provided along the

25 direction_of the opening_thereiniserves.to suppress
the cocking-up of the flag membe% 404 when the ink

cartridge 401 does not assume it% completely mounted
' T
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t he noved position of the carriage. BRI EF DESCRI PTI ON .OF THE DRAW NGS
Figure 1 is a characteristic graph showijyg the rel ati on between an applied
pul se and the gromh 20 of a bubble. Fi e 2.is a perspective view show ng
the construction of an ink cartridge nounting imechani.sm according to the

prior art. Figure 3 shows the construction oflan I nk 25
!

1 . position as shown in Figure 30B, !but assumes an
1ncomplete1y mounted 9051tion, aAd as long as the flag
member 404 is not cocked up, sald end portion 402B is
not deteated by the detecting sensor 424 and thus, the

S incomplete insertion of the ink gartridge 401 can be

prevented. Acc0rdingly,

in this|case, it is preferable

10

15

20

25

 of the coil spring 403 in a direc

to keep the gap between the flag
shutter 402 as small as possible,
timing at which the £lag member 4

the timing at which the ink cartnx

!member 404 and the

and by doing so, the
04 is cocked up,hi.e.,

idge 401 is completely

mounted, can be made more accuraﬂe.

Also, when the ink cartrJdge 401 is to be

removed from the. recordlng apparatus, the ink cartridge

401 is drawn out rlghtwardly from the state of Figure

30B, whereby the flag member 404

,1s pushed by the

stopper portion 402A and is rotated counterclockwise

and also the shutter 402 is moved

by the spring force

tion to close the

opening 401A, and in the completgly drawn out state of

the cartridge, the flag member 4

shutter 402,

In the ink dartridge thu% oonstructed, the

[P - B

}j4 iz housed under the
[}

flag

member for detecting the mountind of the cartridge which

is provided in the cartridge itsélf is housed in the

interior thereof hefore the cartridge is mounted and

thus, does not spoil the externaﬁ appearance of the

cartridge and the cartridge is ealsy to handle, and on
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cartridge detecting device according to the prior art. 28 Figure 4
illustrates a photosensor for the detecting device of Figure 3. Figure 5 is
a schematic perspective V|ew15homnn§45n embodi ment of the ink cartrldge
according to the present i nventi on. i

1
' _
1 the other hand, it is only requi?ed on the recording

apparatus side to dispose a hole! for cocking up and'down_
the flag member and a stopper portion provided in the
cartridge guide and moreover, as; will be descrlbed

5 later, by a simple constructlon, various kinds of

information regarding the ink cattridge can be provided
to the user with high reliability.

_ | :
Such a construction enab%es the cartridge to

be reliably mounted witH respect. to the apparatus and

10 therefore, for example, in the case of a cartridge
carrylng an information mediun tLereon. the corresponding

information is rellably_transmltLed.

20

25

\
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Figure 6 is a bl ock diagran1éhomﬁng a construciioh for controlling.the
driving of a recording head by the information: of the ink cartridge. 10
Figure 7 is a flow chart showi ng an e@dppl e of' the sequence until printing
is acconplished by the information of the ink cartridge. Figure 8 is a
schenati c perspective view showi ng another enbpdi ment of the ink cartridge
15 according to the present invention. Figurps 9 to 15 are schematic
perspective Figures 31A-31C shows another embodiment of

the ink cartridge acCofding to thé present invention.

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

and the reference characters 404A1 404B énd 404C designate

5 the iight intercepting portions téereof; By the light
intercepting portions 404A, 404B %nd 404C being so changed
in accordance with the direction élong the support shaft
405 thereof, i.e., the direction éf movement of the'
carriage, the detecting position #y the detecting sensor

10 shown in Figures 30A and 30B can $e changed, and different
information regarding the ink car%ridge 401 (in the
case of the present embodiment, térce kinds of information)
can-be:obtained due to the differ%nce in the detecting
position. This is an exampie of %ther form of the afore-

15 described information medium. Ac%ordingly, the flange
memﬁer 404 which differs in the éésition of the light
intercepting portion as describediébove from cartridge
to cartridge containing ink therein is used so as to
show the kind, the characteristic.or the like of the

90 ink ;ontained in the cartridge 40i, and the number of
the kinds of the information is nét limited to three
as described above. :

The amount of informationgwhich can be handled

differs depending on the resolviné power during the

95 carriage scanning and the detecti%n width of the detecting

sensor, but where design is made éuch that detection

of a width of 20 mm is done, for %xample, b2_§9§53§3g__________
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vi ews show ng further enbodi nents.

vi ew showi ng the installed position of a nmediumcarried on an ink

cartridge.
j et

20 Figure 17 is a schenatl
recordi ng appar at us.

Figure 18 is

W th the top 25

1

10

15

20

25

an ink bay 430 in the cartridge 4

for 2 mm each a flag membeyr in which the 11ght inter-

cepting portion is changed in pos

of information can be obtained. |
to obtain such information by the
ten independent flags will become

such flags will have to be arrange

ition at a unit of

"2 mm is provided in each cartridgé, whereby ten kinds

£ an attempt is made
conventional system,

necessary and moreover,

ad at intervals of

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

unavoidably lead to an increased ﬁumber of parts as
]

well as the complicatijon, bulkine%s and increased cost

of the apparatus, whereas by consﬁructing'the.cartridge
]

as shown in the present embodimeh#,

it becomes possible

i
to sawve the space by a minimum number of parts and yet

provide numerous kinds of infoxmai

ink cartridge.

tion regarding the

Pigures 32A and 32B show still another embodiment

of the present invention and a col

ting information indicative of thé

of ink.

a flag for informing the user tha

remaining in th= ink bag has beco

hstruction for transmit-

presence or absence

! .
The present embodiment i one in which for

D1, there is provided
E the amount of ink

me, for example, a

predetermined amount or less. Th

; reference numeral

440 designates that flag membex, and in the present

‘embodiment, in the end portion of

that s;de of the flag

membex 440 on which a support sha%t 405 is provided,

there is formed a contact portion!

4202 protruded

Figure 16 is a schematic perspective

V|eM/shomnng an exanple of the ink
§ perspectlve vi ew showing an ink jet

recordi ng apparatus. according to an enbodi ment! of the present invention

| :
1
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cover thereof renopved. Fi.gures 19A and 19B are a perspective view 29 and
a fragnentary cross-sectional view, ﬁ&gectlveiy showi ng an exanpl e of the
construction of the ink cartridge nDu ng porilon of the apparatus
according to the present invention. | Figure 20 is a
cross-sectional view show ng : i
1
1 substantially in the form of a scthicircle, and such

. ' S - . -

a contact portion 440A may alwaysikeep contact with

the surface of ﬁhe ‘ink bag 430 evén in the completely
mounted state of the ink cartrqué 401 as shown in-Figures

5 327 and 32B and the state of the ink cartridge before

mounted, although not shown. i

The reference ﬁumeral 441 denotes longitudinal

slots formed in two wall portions;of the ink cartridge

401 which are parallel to the pla$e of the drawing sheet,
10 and the support shaft 405 of the élag member 440 is

fitted in thesc slots 441 and supported for vertical

mévement and rotational movement.? Also, in the case

of the:present embodiment, a tors#on coil spring 406
mounted around the support éhaft %05 has a spring force

15 £or biasing the flag meﬁber 440 ciockwise and biasing
the support shaft 405 itself dqwn%ardly along the slots
441, and biases the contact portién 440A of the flag
member 440 toward the ink bag 430| .

According to the ink cartridge 401 thus constructed,

DR S Y——

20 before the cartridge 40l is mounted at a predetermined
mounting pbsition along an insert%on path 426, the flag
member 440 is housed under the-shétte; 402 in ﬁhe same
manner as described previously iniconnection.with Figure
3CA, but when the cartridge is surely mounted at the

25 Predetermined mounting position, the flag member 4406
rises in the manner as shown ih Figure 32A or 32B., Thus,

simultaneously with the rising of)the flag member, the

il




an exanpl e of the construction of an ink cartridge according to an
enbodi ment of the present invention. Figure 21: is a perspective view for
illustrating each portion for effectingggfe nutual 10 coupl i ng between .
the ink cartridge and the body side. Figure 22 illustrates the relation in
t he coupling position of each portion concerned in coupling in the present
enbodi nent relative to the insertion of the ink cartridge. 15

i 4 .
1 contact portion 440A of the flag member 440 is biased

toward the surface of the ink 5ag;430.by the spring
force of the torsion coil spring L06.
So, in the ink'cartridge L01 thus provided-with
5 the ink bag 430 as ink containing| means, when ink is
‘sufficiently stocked in the ink bLg 430, thé entire
flag member 440 rises at a high ppsition as shown in
Figure 32A and thus,_the'light in%ercepting portidn
440B thereof is kept at a height fér intercepting the

10 optical path 435 of a detecting sensor 424, énd when

the carriage has been directed to; the position of the

cartridge 440, the presence of ihr is.detected by the
deteéting sénsor 424 carried on tpe carriage. Also,
when the ink becomes exhausted, t%e.flag member 440
15 is kept in a 1qw position as showb in Figdre 32B even
if it rises, whereby the flag memLer 440 does not inter-
cept the optical path 435 of the hetectlng sensor 424,
and the ink is judged to be absenk
As is apparent from the foegoing description,
20 according to the present inventio%, a medium including
the information for driving the i&k jet head is provided
on the ink cartridge, whereby.th% ink jet récording
apparatus itself can automatiqall& set the driving
conditions of the ink jet head m%tching the composition
26 of ink and therefore, there canlﬁe provided-én ink jet

recording apparatus which is simplle to operate and high
i

in reliability. i
| - This Sheet Has Been: Rei laced
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Figures 23A - 23E illustrate inconveni ences whi-ch occur when the coupling
position relation as in the present enbodi nent :i s not adopted. Figures 24A
and 24B are a fragnentary enl arged viewagd.a coupling position relation
illustration, respectively, show ng an iiproved -enbodi ment of the ink
cartridge of Figures 21 and 22. Figures 25A and 25B are bl ock di agranms 25
showi ng a control systemfor the construction shown in Figure 24 and a fl ow

chart showing an exan®isgopfthere can be provid%d an ink cartridge

which -canh be prevented from being! rroneously inserted

|
_ i
by the user and which has informa?ion for properly

controlling the driving of the re*o;ding head. :
] .

5 Also, as described above,laccording to the present
invention, in the position wherei# an ink tank in the
form of a caitridge forming an in% supply source is
held in the apparatus body, the i$k_commnnication with
the ink supply system is done priér thereto and therefore,

10 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 océur nea% the held position,

15 Further, the ink communiéation isgdone prior to reading

- and therefore, even if the record%ng operation is
immediately started in respoﬁse tb reading, there will

not occur the inconvenience that air is introduced into

the ._.ink supply system, and even if conversely, the ink

20 tank is pulled out during the recording operation, it
can be detected before the ink co%munication is cut
off and therefore, no similar inC?nvenience will occur
if the operation is discontinued.%

Further, as described abo;e, according to the

25 present invention, in the positioéw. wherein an ink tank

in the form of a cartridge forming an ink supply source

- » l .
is held in the apparatus body, thé ink communication

]
i
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t he operation thereof, respectively.
showi ng an exanpl e of the constructi
mechani sm according to the present

g

30 Figure 26 is a perspective view
of an ink cartridge nounting
ntion. Figures 27A and 27B

illustrate the nornal

(4] ]

10

15

20

with the ink supply system is doné

cartridge nDuntlng opergtion by the enbodi nent of

prior thereto and

therefore, the ink communication étate can be secured_

near the held position of the ink

tank. Also, the

inherent information regarding the ink tank becomes

readable near the held position, and information differing

from said information is read in
from the ink communication positic
of the held poéition and therefore
such that a warning iS'given in re
qf the said information, the unsat
of the ink tank can be detected tg¢
out thereof.

: Furthermore, as has hithex
.according to the present inQention
projected from the opposite sides
and locking members provided on bc
tion path for the ink cartridge ar
regpective uhlocking,members are p
with respect to the direction of i

cartridge and therefore, even if a

a predetermined range

n to the vicinity

, 1if designlis made
isponse to the reading
isfactory holding

obviate the shipping

t0 been described,

‘ unlockinq-mémbers

of the ink cartridge
th sides of the inser-
d unlockable by the
rovided asymmetrically
nsertion of the ink

wrong attempt is

made to insert the ink carxtridge

ith its vertical direc-

tion or its longitudinal direction being mistaken, the

ink cartridge can be prevented fr%m'being_erroneously

!
mounted and accordingly, damage t0 the ink cartridge

by the hollow needle or damage to

which would make the supply of ink

eliminated.

This Sheet Has Been Rerlaoed
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Figure 26. Figures 27C and 27D illustrate a wrong rounting operation. 10
Figure 28 is a perspective VIeMIShombeﬂ the construction according to
anot her enbodi nent of the present in tion. Figures 29A and 29B illustrate

still anot her enbodi nent of the present invention. 15 Fi gures 30A
and 30B illustrate the construction of the ink cartridge according to t he
present invention before and after the cartrlqge IS

1 Further, any special expen51ve device is not

required for the prevention of such ‘erroneous mounting,
but it is only required to szmplylchange the installed

positions of the ‘locking members dnd the unlocklng members.

(417

Furthermore, even where a plurallly of kinds of inks
are used, erroneous mounting can ke preventcd for the

respective ink cartrques.

e« e o S—————

Also, as has hitherto been descrlbed, according
. to the 1nk jet recording'apparatu% of the present inven-
IQ tion and the ink cartridge therefAr, a transmission
type photosensor shielded from li?ht by a flag member
exzstlng in the movement path of éhe carriage is provided
on the.carrlage and a flag member'adapted to protrude
toward the movement path of the carriage only in the
15 mounted state of the ink cartridgé is provided on the
ink cartrldge, and the transm;sszén type photosensor
is shielded from light by the flag member provided on
the ink cartirdge, whereby the mounting of the ink
cart;;dge may be detected and thexefore, not only the

20 mounting of the ink cartridge is detected by a small

number of parts and simple structure, but also the form

of the flag member is made differqnt~forleach ink cartridge,

whereby many kinds of informationisuch as the kind,

characteristic, etc. of ink can bé classificatorily
zh-rdcognized by the user and in addétion; the quantity

of remaining ink can be detected.

!
The present invention brings about an excellent
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mount ed. Figures 31A - 31C are perspective views 20 showi ng the three
kinds of forns of the flag nmenber in the ink cartridge according to the
present invention. Figures 32A and 32B illustrate the operation of another
enbodi ment of the ink cartridge accord8dy to the present invention in a

state in which ink is 25 present” and a state id which ink is absent,

effect particularly in a recordiné head and a recording

respectively.

|

10

20

25

S

"Tiiai o

apparatus of the bubble jet type

systens,

As regards the typical col
of this system, a éonstruction is
the basic principle disclosed, fo
Patents Nos. 4,723,129 and 4,740,

applicable to both of thé so-call

- i
forward by Canon, Inc., among thei
i

hich has been put

ink jet recording

hstruction and prin&iple
preferable which uses

I example, in U.S.

796.

This system is

2d on-demand type and

the so-called continuous type, an? particularly in the

_ ! :
case of the on-demand type, the p%esent invention is

effective because at least one dr%ving signal correspond~

ing to recording information and
temperature rise exceeding nucléa
to an electro-thermal'converting 1
respondingly to a sheet or a liqu
(ink) is retained, thereby causin
converting member to generate hea
film-boiling on the heat-acting s

head with a result that a bubble

providing a rapid

r boiling is applied:
nember disposed cor-

4 path in which liquid
g the eiectro—thermal

t energy and causing
hrface of a recording

in the liquid (ink)

can be formed correspondingly at one to one to
driving signal. By'the érodth én§ coﬁtraétioh
bubble, the ligquid (ink) is'dischgrged through

port to thereby form at least one;

said

of the
a dischafge
If |

:droplet., this

driving signal is made into a pul%e shape, the growth

and contraction of the bubble tak? place appropriately

on the spot and therefore, dischaLge of the liquid ({(ink)

T



31 DESCRIPTICN OF THE PREFERRED EMBODI MENTS Sone enbodi nents of the present
invention will hereinafter be described in detail with reference to the
drawi ngs. 5 [ Enbodi ment 1] Figure 5 |§35 partly broken- amay perspect|ve
VIEM/ShOMAng an ink cartridge 51 renovably nDuntabIe:

which is particularly excellent in responsiveness can

be accomplished, and this is moreépreferablel The

)\

driving signal of such pulse shape may suitably be one

as described in U.S. Paténts Nos.l4,463,359 and 4,345,262,
5 The adoption of the conditions dekcribed in U.S. Patent

No. 4,313,124 which is an inventign relatiné to the

temperature rise rate of said heat-acting surface would

lead to the possibility of accomplishing more excellent

recording.
10 As regards the construction of the feéording

head, besides the construction as-discloéed in the

- aforementioned patents which comprlses a. combination

of dlscharge ports, liquid paths and electro-thermal
converting members (a straight lléuld flow path or a

15 perpendicular liquid flow path), ?he constructions using
U.8. Patents Nos. 4,558,333 and 4%459,600 which disclose
constructions in which the heat—a%tinq portidn is'dispdsed
in a bent area are also covered b§ the present invention.
In addition, the present inventio% is effec£ive for

20 a construction based on Japanese iaid—Opén_Patent Applica-
tion No. 59-123670 which diSclosé; a constructioh in
which a slit common to a pluralit§ of electro-thermal
converting members is the discharée portion of the
electrothermal converting members, or a construction

25 based on Japanese Laid—0§en ?atent Applicatioq'No. 59—

138461 which discloses a construct;on in which an opening

for absorbing the pressure wave of heat energy corresponds

This Sheet Has Been Repl
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wWith respect to an ink jet recording apparatus according to the present

I nvention, and a portion of 10 ggnectinq device 52 connected to the

i nk cartrldge 51 and provi ded mnth uppl y portion for supplying ink to
the ink jet recording apparatus and a supply ireceiving portion for
receiving waste ink fromthe ink jet recordlng apparatus, the connecting 15 .
devi ce 52 being provided on the ink jet recorplng apparatus side. In Figure -
5, the refeggneRendiBERhrdd geskapates the hou5|ng of the ink cartridge 51
whi ch

Further, the recording heéd Qf the full line
type having a length COrreséondim% to the width of the

largest recording medium on whichithe recording apparatus

|
5 can effect recording may be of a 4onstruction as disclosed
in the above-mentioned publicatioAs wherein that length
is satisfied by a combination of a plurality of recording
heads, or of a construction as a éingle recording head
formed as a unit, and the present invention can display

10 the above-described effect more effectively.

In additidn, the pregent invention is also
effective in a case where use is ¢ade.of a recording
head Qf the interchangeable chip éype which is adapted
to be mounted on an apparatﬁs bodg to thgfeby make the
15 electrical connection to the appa%atus body or the supply
of ink from the apparatus body po?sible,-or a recording

head of the cartridge type prov;ded 1ntegra11y on the

_recordlng head itself. | i
Also, the addition of reéévery means, precliminary

90 auxiliary means, etc. for the rec%rding head provided

as the construction of the recordéng apparatus of the

present invention can more stabil%ze the effect of the

present invention and is thereforé preferable. Specifi-

dally mentioning these, they are %éppihq neans, cleaning
25 means and pressurizing or suctioniméans for the recording

head, an elecﬁro-thermal converti%g member or a heating

i

element discrete therefrom or pre-heating means comprising

This Sheet 1
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I's usually made by plastic nolding in accordance with the shape or
construction of the cartridge contalnlggqportion of the ink jet recording
apparatus body. The reference nuneral denotps a hernetically seal ed type
ink container for 25 containing ink therein. I:n the present enbodinment, the
I nk container 13 uses a flexible ink bag |n which ink is enclosed The
reference nuneral 15 !

1 a comb*natlon of these, and it is| also effective for

accomplishing stable recordlng to:carry out the prellmznary

discharge mode 1n which dlscharge not concerned in
|
recording is effected. ;

(4]

Further, the recordlng moée of the recording

apparatus is not limited to a rec$rding mode using only
I

the main colox such as black, but ! may use a recordzng
hgad constructed as a unit or a comblnatlon of a plurality
of recording heads, and the present invention is very
10 effective for an apparatus provided with a plurality
of different colors or at least one of full colors

provided by mixed colors.

: The above embodiments of éhe present invention
have been described as using iiquéd ink, but the presenf
15 invention also permits the use oféihk which is in the -
solid phase at room temperature'oé ink which becomes
softened at room temperature. Inzthe above~described
ink jet recording apparatus, it i% popular to regulate
the temperature of ink itself witﬁin a range from 30°C.
20 to 10°C and effect temperature control so that the

viscosity of the ink may be W1th1n a stable dlscharge

range and therefore, use can be que of ink which assumeé
the liquid phase when the recordiég signal used is
imparted. In addition, the tempeéature rise by heat

" 25 energy is positively used as thé_énergy for the chénée_

of ink from its solid phase to its liquid phase to thereby

prevent said temperxature risc, or .ink which solidifies

. This Sheet. Has Been Replaced




32 designates an ink supply portion formed of an elastic material such as
silicone rubber. This ink supply portion is connected to the ink bag

t hrough an ink conducting tube 15a,8§gd when the ink 5 cartridge 51 and
the ink jet recording apparatus are nnect ed toget her, the ink supply
portion provides a portion into which a hollow ink needle 16 installed in-
the connecting device 52 of the ink jet recording apparatus is inserted to

ther eby %Updﬁgn 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&fied by thé imparting
5 of heat energy conforming to-ﬁhe recording §ignal and
is discharged in the form of 1iqu;d or ink which already
begins to solidify at a point of time whereat it reaches
the recording medium is also applicéble to the present
invention. In such a case, the ink may assume the form
10. as described in Japanese Laid-Open Patent Application

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

No. 60-71260 wherein the ink is rétained as liquid or
[} ’ - - i
solid in recesses or through—holef in a porous sheet
~and is opposed to an eléctro-ther%al converting member.

15 In the present invention, what is!most effective for

each ink mentioned above is what éxecutes the above-
|

||
An ink cartridge inter%hangeably prq#ided

described £ilm boiling system,

for an ink jet recording appar%tus provided with a

20 recording head for causing the ?ischarge of ink to
thereby effect the recording oé an'imagc, and cogtain—
ing the ink therein and effectﬁng the supply of the
ink in conformity with the disgharge of the ink is
characterized by the provision of a medium prov1ded

25 with information for controlllng the dr1v1ng condltlons

of the recording head. ;

TthhmﬂhsBumRTTmal
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10 the ink in the'ink bag into the ink jet recording apparatus. Any ink %EE:
forcibly discharged froman ink jet recording. head by the filling of the
recordi ng head wi-th ink or by the reca%ﬁry operation or the-like of 15
the recording head passes through was i nk collecting tubes 16a and 16b
installed in the ink jet recording apparatus body and is fed into a waste
ink reservoir 18 through a hole 17 formed in the housing of the ink

cartridge, The reference nuneral 19 designate$ a medi um having information
indi cativé CLAIMS: e

1.. An ink cartridge intekchangéably provided
for an ink jet recofding apparatuL provided with a
recording head for causing the discharge of ink to
5 thereby effect the recording of a% image, and containing
said ink therein and effeéting'th% supply of said ink in
conformity with the discharge of %aid ink, characterized

a medium prov1ded with ;nformatlon has controlllng

by the provision of:
10 . the driving conditions of said recording head.
2. An ink cartridge according to Claim 1,

wherein said medium provided on said ink cartridge

includes information for controlling the driving

15 conditions of said recording head, for causihg the
discharge of said ink which contr%butes to the

recording of an image. _ i

3. An ink carxtridge acéoraing'to Claim 1,

20 wheréin said medium provided on shid ink éartridge
includes information for controllling the driving
éonditions of said recoxrding head for causing the

discharge of said ink which does not contribute to

the recording of an image.

_—
25 i

P
4. An ink cartridge accokrding to Claim 1,
. . 1

wherein said medium provided on shid ink cartridge

is Sheet Has Been Rep laced
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of the kind of the ink in the ink cartridge. The nmedium used in the present
enbodi ment is a resistor (having a predeterm ned resistance val ue sel ected
fromamong O to [err] [err]). The referencg@haracters 19a and 19b denote
termnals provided on the ink 25 cartridge side to electrically connect the
mediumto the ink jet recording apparatus body When the ink

1 includes information for causingjan électro~thermal
converting member provided in sahd recording head and

I
generating heat enerqgy available!for the discharge of

said 1nk to generate said heat eLerqy which causes a
5 bubbling phenomenon suitable for the dlscharge of said

ink. : i

5. An ink cartridge accbrding to Claim 1,

wherein said medium prévided-on-?aid ink cartridge

10 includes information of one of vbltage, pulse width
and frequency which contribute to the driven state of
said recordzng head or 1nformatlon comprising a
comblnatlon of these. B | é

15 6. An ink cartridge acéording to Claim 1,
vwherein said medium provided on gaid ink cartridge
includes information for controlllng the recording
speed of said recording head. E

20 7. An ink cartridée acc%rding to Claim 1,
vherein said medium brovided on ;aid-ink cartridge

electrically retains the information thexeon.

8. An ink cartridge accbrding to Claim 1,
25 wherein said medium provided on said ink cartridge

electrically retains the information thereon.

—_—
—_—
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33 cartridge is-conpletely connected to the ink jet

body, these ternminals 19a and 19b are electrically connected to pin

term nals 20a and 20b prepared in the iﬂ j et. recordi ng apparatus body.
These pin termnals are electrically co

ctegd to acontrol circuit

recor di ng apparat us

in the

ink jet recording apparatus body, which control circuit can electrically
freely read the information of these elenents 10 - Figure 6 is a

bl ock di agram show ng, ! t he

10

20

25

-—_

eet Has Been Replaced
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An ink cartridge accordlng to Claim 1,
wherein said medium provided on Laid ink cartridge
magnetically retains the informalt

L
!

10. An ink cartridge ackordlng to Claim 1,

ion thereon.

where1n said medium prov:ded on Fald ink cartrldge

optlcally retains the 1nformatlon thereon.

¢
t
i

: P |
11, An ink cartridge according to Claim 7;
wherein said electrical information medium is provided
by one of resistance value, electrostatic capacity,

inductance, voltage and the connected state of connec-

tion-terminals, or a combination! of these.

12. An ink cartridge actording to Claim 8,

wherein said electronic informatgon medium is provided

by an electronic memory.

.
o l
13.. An ink cartridge ac%Ording-to Claim 10,
wherein said optical 1nformatlon§medium is provided
by one of optical reflectance and an encoded optical
pattern ox a combination of thesé.
_ -é

14. An ink cartridge ac%ording to Claim 1,

wherein said medium provided on.gaid'ink é;rtriéée

can be easily mounted or dismounted as required.




manner in which the ink cartridge 51 shown in Figure 5 is connected to the
ink jet recording apparatus 53. By the ink cartridge 51 being nounted in
the ink jet recording apparatus 53, medi um 19 15 carried on the ink

~

cartridge is connected to the interfacé 54 of {he apparatus 53 side,
whereby the information of the nedium 19 is transmtted. On the basis of
this information, control as wll be described |ater, for exanple, the

tabl e of ROM 56 i ncl uding a GONMALSjon 1ablraihg apberkeds ARU-oBcbhezRasi S

thereof, the driving of"a recor

10

15

20

- 25

in that the ink cartridge of Clhim 1 is interchangeably

provided therein, and the driving of the recording head

- is controllable in conformity with said medium provided

on said ink cartridge. |

|

- 16. An ink jet recordi?gVapparatus according
’ |
to Cleim 15, wherein said recor?ing hesd is provided

with an electro-thermai conversion.element génerating
_ F
heat ‘energy available to dischafge ink.
|
17. An ink cartridge aécording to Claim 1,
wherein said medium includes information for controlling

pre-heating conditions for cont%olling the ink state

for causing the recording head éo effect optimum
1

i
discharge. :
1
|
18. an ink'cartridge.aqcording to Claim 1,

. i
wherein said medium includes information for controlling

‘recovery conditions for maintaiﬁing the state of the

recording head for causing the recording head to effect

optimum discharge.

19, An ink cartridge according to Claim 18,
wherein said recovery conditions include one or a

combination of two Or more of tﬁe ¢apping operation

of covering the discharge port %urface of the recording

\\

This
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59 is controlled by a head driving control device 61. Figufe 7 shows a _
series of operation 25 sequences when the power source swtch of the ink
jet recording apparatus body is closed 38 a state in which the ink .
cartridge 51 is nmounted with respect 34 to the ink jet recording
apparatus 53 shown in : '
1 head with a cap member, the pumping operation of
recovering the discharge ports #n their capped state
from clogging, and the cleaningloperation of a blade
bearing against the discharge pert surface of the

recording head to thereby wipe o¢ff the ink.

o

20. Aan ink jet recording apparatus in which
an ink tank cartridge foiming al!supply source of ink
for a recording head fér discharging said ink to a
10 - recording medium to thereby effect recording is |

removably mountable, provided with:

communication means for leffecting the

communication between said ink %ank and the supplied

ink; | ;

15 | reading means for readiég_information from an
information presenting member p%ovided on said .ink
tank cartridge to present the iéformation regarding
said ink tank cartridge itself;. iand |

holding means fo: holdiﬂg éaid ink tank

20 cértridge:

wherein a position in wh

ich said ink

3 .
communication is effected, a pogition in which said
information is read and a position in which the

holding of said ink tank cartridge is effected are

25 disposed in the named ‘order in the-direction of ~

mounting of said ink tank cartridge.

This Sheet Has Been Reﬂlaced i
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Figures 5 and 6 and the termnals 19a and 19b.of the medium 19 of :the ink
cartridge 51 are’electrically connected t®4the pin term nals 20a and 20b of
the 5 apparatus side and the ink supply systemis connected to the
apparatus body. At a step S101, a power sour cé swtch is closed. At a step
S102, whether the ink cartridge is nmounted with respect to the apparatus is

Judged It the ink cagjridgg ikgxn Le RiraGusa@edoxrdiigried on:at
a step S103. If the ink ca?tr?gge?%gang Gmné %gbnounted at aléfgp 8104

the to Claim 20, wherein said recording head has an element
generatlng heat energy as energy. avallable for the

I
I

discharge of said ink. ‘ )
I

5
22. An ink tank cartridge forming.a supply
sourcé of ink for a recording he%d for discharging
said ink to a recording medium té thereby effect
recording, characterized by the érovision_of: -
10 .an information pfesentin% member'provided to

preéent information regarding said ink tank cartridge
itself;
a communication member for effecting the

communication of the supplied ink with an apparatus

15 body: and

{ . .
a held member for being held by said apparatus:

body:
gsaid communication member, said information

presenting member and said held member being disposed

20 so that the communication of said supplied ink, reading
of said information and said holding may be effected in

the named oxrder with the mountiné operation,_'
23. 2n ink jet recordind apparatus provided

25 with:‘
an ink tank cartridge fofming a supply source

of ink for a recording head for dﬁscharginq said ink

hlS Sheet Has Been Reilaceo
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resi stance value of the nediumcarried on the ink cartridge is read. At  a
conformty with the rea si stance value, data is read out
a table. At a step S106, e data is judged, and if the data
e warning lanp is turned on at a:step S107. If the data is
the data is transferred to a driving RAM Thus,

step S105, in
15 from a dat
is absent, th

present, at a step S108,

a step S1Q9,
predet er m ned

(4} ]

-dnk; _ ) i

10

20

2

i

dischaxge of said ink.

£85a58°8" $608-a00 0004} 8n " ko! Phable} AL S tathy,
said ink tank cartridge being pr%vided with a member
for presenting inherent informat%bn iegarding said
ink tank cartridge itself and se;ond information -
differing from said inherent inf$rmatién and removably
mountable with respect to.the apparatus body:

- |

communication means for éffecting the communica-
' !

tion between said ink tank cartfidge and the supplied

reading means for'readiné said inherent infor-
mation and said second iﬁformaéi%n; and

holding means for holdiné said ink tank
cart:idge; ;

wherein a position in which said ink communi-
cation is effected, a position in which said second
information is read, a_pésition fn'which said inherent
information is read and a positi?n in whicﬁ the holding
of said ink tank cartridge is ef%ected are disposed in

the named order in the direction .of mounting of said

ink tank cartridge. l

24. BAn ink jet recording apparatus according

to Claim 23, wherein said recording head has an element

generating heat energy as energy .available for the

o LT P B

25. An ink tank cartridge for an ink jet

at



table, and at a step S101, whet her prlntlng L's possible or whet her a
printing signal is present is judgegk: and if printing is possible by t he
printing 25 signal, printing is €ffected at a step S111. |If printing is. .
-not possible, return is nade to the step S109, where processing is effected
to nmake the 35 recordi ng head capabl e of prlntlng O course, the
1 recording apparatus forming & suppl} source of ink
for a recording head for effect%ng the discharge of
said ink and removably mountablé with respect to an
: i
i
apparatus body, characterized by the provision of:
5 an inherent information jpresenting member
. |
for presenting inherent informatiion regarding said
ink tank cartridge itself; and
a second information presenting member provided
more forwardly with respect to tﬁe'direction of mounting
10 than said inherent information p?esenting member fcr
‘presenting second information di?fering from said
inherent information. - \

26, An ink cartfidge mo%ntable on a mounting
15 portion along the insertion path%of an ink jet
recording apparatus having an op%nable-closable
plate openably and closably held?in said insertion
" path to said mounting portion, a?d locking members
for restraining said opgnable-clésable plate from
20 both sides of said insertion paté to thereby inhibit
the opening movement thereof, sa;d ink cartridge
containing thereinlink to be supélied to a recording
head and having pfojecteély brovgdéd on the oﬁpoéite
sides thereof unlocking members éngageable with said
25  locking members durlng the mount;ng oi said an
cartrldae to release the restral?t of said locklng
members, said ink cartridge beiné characterized in

/Jiydddgiﬂi——fd'”'i
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det-ection of the presence or absence ogjthe i.nk cartrldge may be effected
by detecting the nediumcarried on the ink cartridge. 5 Table 3
bel ow shows an exanpl e of ‘the conversion tablie of the resistance val ues of
the resistor on the ink cartridge and the ink jet driving conditions, eétc.
for those resistance values. Table 3 10 Resistance Pul se Number of

1 that said unlocking members aré provided asymmetrically

with respect to the direction of insertion into said
insertion path.

]
wherein said ink jet recording;apparatus has mounting

5 ' 27. An ink cartridge Accordiﬁg to Claim 26,

portions'and insertion.paths c%rresponding to ink
cartridges individually contaiéing a plurality of
different kinds of inks thereir, and said unloéking

10 members provided on said ink cértfidges are asymmetrical
with respect to the diiection_df'insertidn into said
ingertion path at positions dififerent for_respective

corresponding ones of said mothing portions.

15 28. An ink jet recording apparatus provided

with an openable-closable plate provided in an inser-
|
tion path for directing to a mopnting portion an ink

cartridge containing therein in% to be supplied to a
recording head and openably andiclosably held, and

20 locking members for restra;nlng said openable-closable
plate from both sides of said 1nsert;on path and
prohibiting the opening movemen; thereof end wherein
during the insertion of said in?.cartridge into éaid-
insertion path, the restraint o% said locking members

25 can be released by unlocklng members prOJectedly

prov1ded on the opposite sides of sald 1nk cartrldge,-
characterized in that the locations at which said
: !
- ?
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value Vol tage wi dt h Frequency preI|n1nary dlscharges [k[err]] [V]
[[err]s] [KFE] [times] O . 0. 15
0.5 - 21 7 3 12@81 21 7 4
1285 . 28 3 3 128 10 28 3 4
50 100 28 3 6 50 2Q 200 . 28
6 50 [err] . 0 0 0 i 0
1 ° unlocking members and said locking menmbers are disposed
|
are asymmetrical with respect ﬁo the direction of
insertion of said ink cartridgé.
|
! .
5 _ _ 29. An ink jet recordibg apparatus according

to Claim 28, wherein a plurality of ink éartridgeé

are provided so as to individuaﬂly contain different

“kinds of inks therein, said plu?ality of ink cartridges
!

are mountable on corresponding hounting portions,

{ .
10 respectively, and said unlockinfy members and said

locking members are asymmetrlca} thh respect to the

direction of insertion of said Lnk cartradges at

positions different for-respectpve corresponding

ones of said mounting portions.i

l

[—

30. An ink jet recording apparatus in which

]

an ink cartridge containing therein ink to be supplied
- |

- to a recording head for'discharﬁing the ink to thereby

"effect recording is removably mounted,

20 by the provision'of:

)
a flag membex provided bn said ink cartridge
and adapted to be protruded tow%rd a path-along which ~ -

a carrxiage is moved only when s%id ink cartridge is
mounted on a mounting portion; and
2% - - A photosensorx pr0v1ded én ‘said. carrlage and -

I
capable of being shielded from lloht by said flag

member.
_—————-———-"—_—’4—__.
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Resi stance val ue vs.. head driving conditions conversion table recorded in
the ink jet recordlng appar at us body. 5 -36- This conversion table is
pre-recorded in the control ROMin t B33 nk jet recording apparatus. After
the presence of the ink cartridge is i S o

1 31. An'ink cartridge rémovably mounted on the
fixed mounting portion of an- ink jet recordlng apparatus
and supplying discharged ink to a recordlng head carried
on a movable carriage, characteqlzed by the prov1szon

5 of: | |

a flag member capable oé being protruded and

contained:; and i

means for protruding saéd flag member toward
"a path along which said carriag% is moved only when
0 said ink cartridge is mounted 04 said mounting portion:
photosénsor érovided Jn said carriage being
capable of being shielded from ﬂlght by said flag
meanr.

15 32, An .ink cartridge ac#ording to Claim 31,
_ t _

wherein said photosensor is a sehsor fox detecting
infrared light, and said flag member is formed of a

material capable of 1ntercept1ng said infrared nght.

20 33. An ink cartridge acéo:ding to Claim 32,
| ]
wherein the position in which said flag member shields

said photosensor from light is made different along. . .

the direction of movement of said carriage to thereby

make the detecting position of séid photosensor for
“sald fldg member dlfferent and d1 ferent 1nformatlon'w_j o

“is obtalned for each 1nk cartrldge mounted.

\\ !
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confirnmed, the information on the ink cartridge is read'as the resistance
val ue.. Where for exanple, the kind of $10i nk jet ‘recording apparatus 53 is-
the apparatus-exanple | in-Table 2 and the kind of the ink is the ink [err]

in Table 1, if the . resistance value of the resistor on 10 the cartridge
corresponding thereto is 1 k[err], the information that the driving voltage

is 21 V, thdt the pul se yidth_i rr.] tk rJ Vi f ency is
4 KHz and-that the nunbéj’\téﬂ'of Qf)jr 2‘[“1 L:%{tﬁ Y ah“:%tozld}'%sgdl 8({1%115%1

I mnary difscharges i Imes 18 read
fromthe which is provided with an ink bag containing said
- ink therein and wherein the level of the position in
which said flag member shield said photosensor from
5  light is varied in conformity with the quantity of
the ink in said ink bag to thereby detéct the
presence or absence of said ink!}
| |
]
i
|
%
10 i
I
'
|
i
i
!
|
15 :
g
!
i
|
l
!
i
|
§
20
i
i
2
. N ., i
/:
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conver si.on table'recorded in the ROM 56 which ié 15 shown in Table 3, by
the CPU 55, and then is transferredlgéylhe data during the driving of the

£

P

O

ink jet recording head to a particultar area of tthe RAM 56. Likewi sé, if the

resistance value 20 corresponding to the ink [err] is 100 k[err], the
conditions that the driving voltage is 28 V, the pulse width is 3 [err]sec
the driving freaﬁﬁnagllSFGLKEEDaBdLDBEREunber'of prelimnary dlscharges S
50 times are read fromthe conversion table. i

An ink cartridge lnterﬁhangeably providcd

for an ink jet recording appar%tus provided with a
recording head for causing the ?ischarge of ink to

5  thereby effect the recording oé an image, and coAtain—
ing the ink therein and effect%ng the supply of the
ink in conformity with the dis%harge of the ink is
characterized by the.prQQision ?f a medium provided

with information for controllidg the driving conditions

10 of the recording head. |

15

20

25

nmiiﬂi‘iilfﬂfi‘ i




When t he recordlng head 59 s actually d en_25 to effect printing, the- '—}
CPU 55 again indicates the aforenentlonedlgata fromsaid deternined area of ——
t he 37 RAMto a reading head control led’B8. O course, thetable = i
differs fromapparatus to apparatus, and f the ink [err], in the '

apparatus exanple 11, t he dr|V|ng

FIG. 1
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voltage is 21 V, the pulse width is 7'[3&?]éec,'the 5 driving frequency' _
1s 3'KHz and the nunber of prelimnary drs Qarges is 50 times, and further,
if the clog preventing nmechanismis a veryl gonple device and the ink [err]

is unsuitable, if the data on the conversion table in that apparatus is
made to 10 have a particular value (in this example, 0) for
identification, the ink jet recording apparatus will judge that setting is
i npossi bl e, and can produce an @I arm Thus, any ink which is difficult to
ﬁg head'havinq a

di scharge when used in a record

12
a

135

/
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133
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15 predeterm ned characteristic can be autogatically discrimnated.
Further, by sufficiently securing the capaCyty of the conversion table,
many expected kinds of drivi-ng conditions: i nput -to thé conversion
tabl e, whereby there can be realized an 20 ink-jet recordi ng apparat us
whi ch can cope with excellent ink in the future. In the aforedescribed
enbodi ment, description has been nade with respect to an exanple in which
reading is effected fromthe .

FIG. 3
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conversion table and the driving vol tagej;j¥he pul se 25 width, the driving
frequency and the nunber of prelimnary é§ harges. are all nmde vari abl e,
but “it 38 is apparent that it is also po Fible-to.fOrwriﬂ t he apparatus-:
acircuit in which nore sinply, for exanple, only the driving voltage, only
t he pul se : _ '
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wi dth, or only the driving frequency, or‘é; ossible 5 .conbination thereof
Is set by the resistance val ue of the resi ."Al'so, :the information -
desi gnated by- t he medi um can include,” in addrti-on to. these; the -conditions
of the pre-heating in which the recording head;is pre-heated to inprove the
characteristic of 10 the ink or the prelimnary discharge in which

di scharge not concerned in recording is effected to inprove the recording
characteristic, such ink discharge conditions {hat.optinum di scharge can be

obtained during recording, the ink discharge |
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condi tions when recording is effected by Zi use of 15 inks of -plural
colors, or the discharge: recovery condi t of the recording head which
correspond to the ink used.The discharge ¥ overy conditions are perforned
when the discharge state is deteriorated before predeternmined recording is
term nated, and include, for exanple, a series of operations of noving the
recordi ng head to a p05|t|on opposed to a cap menber, thereafter causing

the cap to bear
FIG. 7

( ELECIRIC POWER \_~S101
SOURCE IS ON

e
g

5102
sINK
CASSETTE IS PRESENT

YES

L 'R;§103
INDICATE BY WARNING LAMP
=

- Ly /5104
READ RESISTANGE VALUE OF
CASSETTE |

L3 5105
PICK UP DATA FROM DATA
TABLE :

YES

DATA IS "0" 2

S107x ‘ y(S108
INDICATE BY | TRANSFER DATA (DRIVING
- WARNING LAMP | |  CONDITIONS TO RAM)
.:,f |
HEAD PRE-HEATING SEQUENCE t~S109
—_—
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‘agai nst the di scharge. port squace; dfivinQ' punp.25'f6ﬂ'fééovefy fo-;
thereby forcibly discharge the ink fromthe discharge port, - opening the
cap, thereafter effecting idle suction fof)discharging the ink in the:

cap, and cleaning the discharge port surface &f the recording head by a
bl ade, or one of these operations or a conbination of two or nore of these

19

FIG. 8

_-19a,19b

12

\ )
This Sheet Ha | 29

[T B



S L Y A o .
5 operations. That is, the discharge rec§§%ry condi tions show t he

sel ection of these operations and a conditiadn~or which these operations
are perforned under what degree of |oad, and: i mum conditions are set in
conformty with the 10 characteristic of the ink. For exanple, for ink
which is lowin viscosity and easy to dry, it is necessary to set the

di scharge recovery operation at high frequency, and for ink which is high
in viscosity and difficult to dry, the frequency of the 15 di scharge
recovery operation can be set |low. Here, ;

FIG. 10

heet Has Been Reﬁaced
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t he frequency includes not only the freque%%/ of the recording operation,

but al so the operation load or the |like of tJe recovery punp in the .
recovery operation. ‘Also, the-pre-heating conditioens are necessary for.
bringi ng about such ink conditions that -opti mum recordi ng can be _
acconpl i shed during recording in conformty with the characteristic of the-
I'nk used. For exanple, as regards in hi gh ivi scosity, it is preferable
to heat such ink at a sonmewhat high ratﬁﬂg to reduce the |oad of the

i nk di scharge conditions during the recordingiby the

336A
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recordi ng head, and adjust the viscosity @ﬂ%Z%e I nk. 40 By t'hese various
condi tions being also included in the converfsiqn table of the body side,

mor e excel | ent recordi ng can be acconphished-nﬁzé'easi+y as conpared-with a -
case where discharge 5 conforming to the characteristic of ink is
effected under only the discharge conditions. :

FIG. 12

\
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. A e e A s
As regards the formin which the resisteﬂ4{s_the medi um-is carried on the
ink cartridge, such resistor may be provi rat a predeterm ned | ocation 10
on the front. .face .of the ink cartridge in'#nch.a-collecting portion is-
provi ded, but alternatively, nmay be provided;on the upper surface of the
ink cartridge as shown in Figure 8. 15 20 25.

FIG. 13
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resistor of different resistance val ue may carried between: the term naI s
of the cartridge side which are connected t he contacts of 5-the- o
appar atus side, or the expanse of the resistor can be changed, whereby the
resi stor may assume one of various resistance values. As a nethod of
changi ng the resistance value of the resistor ;at this tine, it is

41 In'th'is‘eeée,” as regards the re5|stanc éé?ﬂue of the re5|stor a

H
f
v
1
1

FIG. T4
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possible to utilize a‘logo type or the IikeAgg /10 - predeterm ned shape.

Al so, the set resistance value may be such a aﬁﬁé t hat the conversion

tabl e set -on t-he-body si-de as previously.descti bed can. be-properly read -- .
out. As a nmethod of carrying this resistor on the 15 ink cartridge,
menti on nay be nade of a nethod of forming the resistor by printing so that
it may directly assune a predeterm ned resistance value relative to the
upper surface of the cartridge, or a method of :sticking a |abel printed

with a resistor so that it nay assune a

FIG 15
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stabl e readi ng of the resistance val ue

of 25
cannot be acconplished even if the termnals are

in some cases,

and the term nal

apparatus of a cartridge provided with such
I s because

pr edet er mi ned resistance val.ue,

the resistor

20 predeterm ned resiétance valuea
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42 connected together with their surfaces om zed and a f|In1rena|n|ng

formed thereon, and such |nstab|I|ty can be'efiinat ed by -nounting the
cartridge in such.a nmanner that .the oxi-di zed fl}hﬂl s--scraped-off. 5 -

In the foregoing, a resistor has been descri bed as an exanple of the:
resistor carried on the cartridge, but it is also possible to use a
capacitor, a diode, a coil, a battery or the like for the sanme purpose.
Figure 9 shows an enbodi nent of the afore- 10 - described ink cartridge in
whi ch the informati.on nmedi um

152
151
/=
HEAD
5 {155
~156 | | CPU
159 '
: 154
/
| INK
APPLI- | CARTRIDGE
CATION
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i s made renovably nount abl e. In'Figure 9, th gfgfereﬁce numeral 28 _
designates a chip provided with a resistor whi* glls an information nmedi-um

i'c
By the chip 28 being conbined wth the mating pektion of the-ink cartridge, ---
15 this ink cartridge becones entirely identi.cal in appearances and :
function to the ink cartridge shown in Figure 5. Accordingly, in the
manuf acture of the ink cartridge of the present invention, it is
unnecessary to pre-assenble and prepare the housing 12 of the ink 20
cartridge corresponding to the kind of the ink and the el ement 19, and it

wi || becone easy to prevent the
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m xi ng of products if the chip 28 is rmunt'edzg%én the ink cartridge is

filled with the ink, and efficient production lpbesgonmes possible with a -

result that .an 25 inexpensive-and highty reli abl® ink -cartr irdge-ts e
realized. 43 1 [ Enbodi nent 2] In Enbodiment 1, a sinple element such
as ‘a resistor has been shown as the infornmation redi um but :

312
T0 CIRCUIT INSERTING DIREC-
OF APPARATUS | B
gF 4 ggg OF CARTR

227
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I n thé pfééent ihvent?oﬁ, a sénfébhduétor-ééh4%¥:'5..-éﬁﬁ?b&éd'és-énbthér“
exanpl e of the information medium Figure 10 shb an enbodi-nment of the

present invention which-is provided with-an -el-éctttcally erasabl-e read-only -

sem conductor nmenmory array as the information gediumin the ink cartridge.
The reference nuneral 21 denotes 10 the ink cartridge body.” The
reference nuneral 22 designates a sem conductof nenory array. Here, the
sem conductor nmenory array is an ROM (read-only nenory), an EEPROM -
(electrically erasable rewitable reaqfﬁrcy nejagy), a battery back-up RAM
or the like. The ' ' . &L : '

221
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15

24.
the ink cartridge receivin

ft
orti

g portio
he term

Thi s subdt:

reference nunmeral 23 denotes a substraLﬁﬁ%Y%ached_accurately to the

housi ng portion of the ink cartridge.
26 for.fixing the nenmory array thereto .and .el.ect:
nmenory array to a connector prepared in anink jet 20

Gﬂe has a termnal portion
cal by connecti-ng- t-he- - - -
recordi ng apparat us '

‘As shown in Figure 10, when the ink cartridge body is inserted into
i nk jet recording apparatus
26. are electrically connected

an ink reservoir .and a waste ink reservoir are

od

24, the connector 25 and t
together. At this tinme, 25
i kew se NK
- COMMUNICATION
CONTACT
CONNECTION
CARTRIDGE
HOLOING |

®

FIG. 23A
FIG. 238
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connected to the connectlng deV|ce of the |néQ€Z§€recordlng apparatus R

44 The series of operation sequences when in thigcstate, the power source
switch of the-ink-jet recording apparatus body Is- cl osed are-sim-lar to -
those shown in Figure 7. In the present. enbodi pent, the nenory array 5
provi ded on the ink cartridge permts nore |nformat|on

F/G 244

INSERTING DIRECTION
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FIG. 248
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to be recorded thereon than the information ﬁed/qbgshomn in Enbodlnent 1 o
(mermory arrays of 1 or nore (K byte). as the | olvest capacity are now -

commerci al |y avail abl-e) ~and therefore . -the ink et -d¥ i vi-ng- condi ti-ons, ~10~¢~~~-

the discharge recovery conditions, the pre-heating conditions, etc. are
directly witten therein as in the conversionh tabie carried on the

appar atus body in Enbodi ment 1. Accordingly, the CPU quickly transfers the
i nformati on such as the ink jet driving condltlons 15 as the data during

the driving of the ink jet recordlng fr menory array to a
particular area of the - 7 ' i o )

I
""\.—.--"'."'—-\~'l .
( —> TO EACH UNIT
MO 306A
400~ CONTROL UNIT RESISTANCE |0’
OF APP ’ VALUE
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" CARTRIDGE o || CARTRIDGE
] I e A P
This Sheet Has Been Replaced o]




) Lo
RAM after the cI 0Si ng of the power source s /ChQQV\hen the recordl ng head
is to be driven, the driving my be effected ifn a manner simlar to that"
described with 20- respect-'to Enbodinent. 1..Aifeature of the present .

enbodi ment is that as previously descri-bed, the i nforimati on such as the
driving conditions, etc. matching the ink in the ink cartridge is recorded
in the menory of the ink cartridge 25 for each kind of the ink jet
recording head and therefore a conversion tablie need not be prepared-on the
ink jet recordlng appar at us body. Accordlnglyl it |s unnecessary

AG 274 | . FIG. 278
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45 1 to prepare a nunber-of-conversron'tabﬁg% iﬁéﬁdvanceh That is, ‘in the
present enbodiment, even if newink is preparégd in the future, only the ROM
data of the ink cartridge . can bé changed and .therefore, the present-5 . ..
enbodi ment is high in expansibility. Figure 11 shows ian exanple of the’ink -
cartridge in which the renovably nountable informti.on nmedi um : _ o
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adopts the rrermry array as descrlbed in conne% ,[)!ﬁ?é\llth Fi gure 10 In

Figure 11,

t he reference nuneral

10 .30 desi ghates a seni conduct or

menory

array suCh as. ROM - EEPROM or a battery back-up.RAM - The sem conduct or

menory array 30 has on the housi ng 31 thereof a term nal

3

3 for

electrically connecting the nenory array to the connector 32 of the ink
34 denotes a term nal

cartridge.

Accordi ngly,

The reference 15 nuner al
connecting the ink jet

simlar to that of the
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“enbodi ment shown in Figure 9”ié"obtaihedT“2QQ “frigetsli ment 3] Figure 12 shows
anot her enbodi nent of the present inveéntion in:whichthe infornmation such as
the ink jet. recording head driving conditions are recorded .25 in a nenory
on the ink cartridge in parallelismto the direction of insertion of the
ink cartridge into the ink jet recordlng apparatus The reference nuneral

é
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46 35 deSIgnates a nagnetlc tape on mhlch°1

q

zgfornatlon such ‘as the ink

jet driving conditions is recorded at 35a in parallellsn1to the direction

of

-5 density, "etc.

Al so,

‘information caused by a change in the insertion speed,
which timng information is witten at predeterm ned |ntervals are set at

35b in parallelismto-the track in which the-
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10 af or enenti oned |nf0rnat|on is witten. As shown in Figure 12, the
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INK JET RECORDING APAPRATUS AND

INK CARTRIDGE FOR THE APPARATUS REP‘*: x-f"’if*’“? SHEET

13 MAR 1997

Field of the Inventioh

This invéntion relates to an ink jet recording
apparatus provided with an ink jet head for effecting
recording with flying ink droplets utilizing the
film boiling phenomenon of liquid.

The present ihvention also relates to an ink
cartridge interchangeably provided for the ink jet
reco;ding'appdfatus.

Related Background Art

In recent years, various ink jet recording
methods have been put into practical use because in
such recording methods, the creation of noise during

récording is negligibly small and in addition,

‘recording can be effected on plain paper.

‘Among them, the ink jet recording method

described, for example, in Japanese Laid-Open Patent

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

recording method) is such that heat enérgy is caused

to act on ink and the ink subjectéd to the action of.
this heat énergy causes a sudden volume change (film
boiling phenomenon) resulting fiom a state change and
by this action force, the ink is discharged from a

discharge port at the end of a récording head unit,
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gﬁ&a§5g§ VF%Q shows anot her embodi ment in mhich t he net hod of
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the ink cartridge in the enbodi nent shown in
I h the 25 present enbodi nent, the information such as
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change

- the ihk jez’MAiR\/i%g chndi tions uses a bar code 37 sticked to the housi ng

. porti

of the ink cgrtjridge, in place of the 47
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whereby flying ink droplets are formed and adheré to a
- recording medium to thereby accomplish recording.
The principle of ink droplet foﬁmation in
such a recording method is that when an electro-thermal
converting member is electrically energized, the ink
in the heat-acting portion subjected to the action of
the heat energy which is ink droplet forming energy
causes a state change resulting from a sudden
increase in volume, that is, the ink in the heaﬁ-
acting portion causes tﬁe creation, growth and
contraction of a bubble very momentarily, whereby
the liquid present between the heat-acting portion and
the discharge opening is discharged as an ink droplet.
By repeating such cycle of creation, growth,
contraction and disappearance of the bubble, the ink
is subjected_to high heat. Therefore, thermally
unstable ink is liable'to cause a chemical change and
in the heat-acting portion, production and precipi-
tation of insoluble métters may occur and further,
the recording head may become incapable of dis-
charging the ink. .Accordingly, to effect recording
at a high speed for a long time by the use of such an
apparatus, it is very impoEtant to improve the
stabiiity of the ink and on the other hand, to set
the optimum driving conditions corresponding to the
ink in the recording head.

Figure 1 of the accompanying drawings shows



magneti c s i Fﬁ;"previous enbodi ment. Again in this case, as in
t he preV|g§EEGﬁb9&ﬂ&eR¥11€Ee I nformati on such as t%e recordi ng head driving
condi tions 1§@@g§55|ve read by a reading head 38 when the ink 5 -

. cartridgs 897 ntfo It he i nk cartridge receiving portion 27 of the
link jet re rdlnq apparaffug. In the present enbodi nent, a bar code need
only be grinted as the recérdi ng nedium<and therefore, the nedium can be

manuf act omee—~etatiyvely eapily and an inexpensive ink 10 cartridge can be
provi ded. [Enmbodi nent 5] - :

1 variations with time in the surface temperature T of
the heat-acting surface when an electrical signal
of pulse waveform shown by P is input to a recordigé
head having an electro-thermal converting member and

5 the volume V of a bubble then created; When the pulsé-
like electrical signal P which is switched on and off
is input to the electro-thermal converting member
at a time t0 and a time té, the surface temperature
T of the heat-acting surface reaches a maximum

10 temperature Tp at the time tf.

Here, when TP is higher than the boiling point

b of the ink which is in contact with the heat-acting
surf#ﬁe, a bubble begins to be created from a time
ThO at which T = Tb in the heat-aéting portion filled

15 with the ink, and the volume thereof increases with
the lapse of time and reaches a maximnm volﬁme Vp at
a time tp. When the electrical signal P is switched
off at the time tf, the surface temperature T begins
to attenuate gradually and accordingly, the volume

20 V of the bubble decreases and the bubble disappears
at a time tgy- | |

In order to ensure the discharge of ink

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

25 aforedescribed bubble jet recording method, driving
conditions for film_boiling suéh as a voltage, a

pulse width and a frequency at which electrical
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enbodi nent in which the nethod of recording
artridge in 15 the enbodi ment shown in Figure 13
14, the reference nuneral 39 designates an ink

cartr rence numeral 40 denotes a three-di nensional

I nf or . posed on the housing of the ink cartridge. The

I nf orjmat i on patterﬁ—QO 40 i s nol.ded |€tegrally with the housing of the ink
cartrioge—Fhre—referente nunmeral 41 deignates a three-dinmensiona
information pattern for timng information. As shown in Figure 14, the

i nformati on

1 energy is-supplied to the electro-thermal converting
member and further, control such as pre-discharging or
pre-heatlng for effectlng stable practical printing,
or the recovery operation of the recording head are

S programmgd in advance in the ink.jet recording
apparatus.by hardware or software in accordance with
the characteristic of ink set for the ink jet
recording apparatus. Particularly, in a recording
apparatus of the type in which an ihk tank storing

10 therein ink to be supplied to a recording head is
interchangeable for the apparatus, if use is made of
an ink cartridgé storing therein ink of other kind
.which does not match these various set conditions,
there will not be'obtained an appropriate combination

15 of the characteristic of the ink and the driving
conditions and therefore, normal driving of the
recording head cannot be accomplished and recording
of high quality wili become difficult to accomplish.
For this reason, usually, the form of the ink

20 cartridge interchangeable for the recording apparatus
is designed exclusively for each apparatus so that
the user may not misuse the ink cartridge.

 An example of the form of such an ink
cartridge is a box-like form. The ink cartridge is

25 ldesigned such that by the opération of mounting the
ink cartridge on a cartridge mounting portion, a

hollow needle provided on the mounting portion is



such ggwm%ﬂ;&mﬁtordl ng head dri ving condi tions 25 recorded on the

t hr ed- di nensi ona offmation pattern is successively read by a readi ng cam
switgh 4Z1G+MRt194;7| k{cartridge is inserted into the ink cart_ridge 48
rece|V|ng portlon of fthe ink jet recording apparatus. After this

psfefred to the RANﬂgrea in the ink jet recording

us body, tﬁe ink. jet -

appa

1 thrust in the rubber plug of the cartridge so that ink

may be supplied ffom an ink containing portion in the

- cartridge to an ink supply system through the hollow

needle. . ' -

5 However, the conventional ink jet récording
apparatus having such an interchangeable ink cartridge
only permits the use of_ink fit for the discharge
conditions set in that apparétus and cannot select ink
of different discharge conditions and therefore, the

10 'range of use of the ink jet recording apparatus is
limited and a wide range of use of the ink jet
recording apparatus having an excellent recording
charaéteristic has been difficult. Also, even if ink
.having more excellent discharge and recording character-

15 istics is developed in the future, it will become
impossible to use such ink or obtain a satisfactbry
state of use because the program in the apparatus is not
proper.

The above-noted problems will.hereinafter be

20 discussed specifically and in.detail. Some examples of

the typical ink composition usable in an ink jet recording

apparatus are shown in Table 1 below.

25




recor di
manner

REPbAQEN%QQngggT'ven on the basis of this 5 information in the sane
m

shows &n th

the ink
Fi gure

pattern

1

artri
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M?ﬂ) Jne1t in which the 10 method of recording information on
e

t he{ enbodi nent shown in Figure 14 is changed. In
+aforonle]l numeral designates an ink cartridge, and the

e nuner al 41 ngotes-a t hree-di nepsi onal information pattern
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sing of the ink cdrtridge 40. The information

Table 1
. Kinds of ink ‘
Component (:> <:> <:)
Water [%] 50 50 80
DEG [%] | 47 _ 37 17
PEG [%] 0 10 0
Dyestuff [%]- 3 3 3

The ink (:) is an example of standard ink
which exhibits a popular performance in both
viscosity and solidification. On the other hand,
the:ink (:) is ink in which the pefcentage of the
component difficult to volatilize is increased
relative to the ink (:) and therefore which is
characterized by a difficulty in clogging the
discharge ports of the recording head. Thus, an ink
jet recording apparatus using the ink (:) does not
require a mechanism for preventing the clogging of
the discharge ports during the downtime of the ink
jet recording head, or can be structurally simplified.
However, since the ink C:)has relatively high
viscosity, it is necessary that discharge of the ink
which does not contribute the recording, i.e., an
operation called preliminary discharge, be suffici-
ently performed in advance in the early stage of

each use. This may sometimes lead to a reduced



REPLACEMENT Cimom)
41 i s nol "'flg&ﬁgj'ﬂi T t he housing of the ink cartridge. The

nates a three-di mensional information pattern for
timng info m‘?h‘éﬁziﬁi nbodi ment shown in Figure 15, 20 t he

I nf or mat i ch..as the ijn jéet head driving conditions so recorded in the
t hree-di nensi onal infornatijon pattern i s successively read by the

" phot oel ecTT k43 _0of [the ink jet regordi ng head body when the ink
cartridge is inserted into the ink 25 jet€recording apparatus. After this
“information is transferred to the RAM area in the ink jet recording

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 quality of~;rinting
cannot be provided. The ink g:) is ink characterized

5 in that the percentage of water content is increased
relative to the ink (:) aﬁd the desiccation of the ink
on the recording medium is Quick and reéording of high

'quality suffering much less from blur_caﬁ 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 iﬁk (:) is ready to desiccate and
therefore, the ink in the discharge ports of the
recording head is ready to solidify as during the

15 downtime of the recording head. Therefore, it is
necessary that the recovery operation such as pumping
and.the capping operation be performed frequently
during the downtime of the recording head. Particu-
larly, where the ink (:) is used for a recording head

20 of the bubble jet type in which heat energy is
utilized as ink discharging energy, sﬁable ink dis-
charge cannot be accomplished unless the electrical
energization time is made relatively short (e.gq.

2-5 [usec]) and correspondingiy the driving voltage

25 is made high. According, in the' case of a recording

head which cah withstand such high driving stress,

printing of high quality-can'be accomplished, but



appar alRE j et recording head can be 49 driven on the basis
of thi; medium for transmtting the information by the
afored=s r| ﬁ xarl us slystens, as shown in Figure 16, may preferably be

di sposgd ove the 5 i nk connecting portion between the ink
cartri plgg and t he reco.d ng apparatus with respect to the direction

8

1 otherwise there will be obtained printing of low
quality which is bad in the accuracy of liquid droplet
shot. f

Table 2 below specifically shows some éxamples

5 of the driving conditions for the recording head

relative to the inks in Table 1.

Table 2
Examples | _ Kinds of ink
of appa- — ©l® | &
10 . jratus Driving conditions _
Voltage [V] 21 21 . 28
Pulse width [us] _ 7 7 3
1 I Frequency [KHz] 4.5 4.0 6.0
Number of prelimi-
nary discharges 50 128 50
(times)
15
Voltage (V] 21 19 21
Pulse width [us] 7 8.5 7
11 Frequency [KHz] 2 2 : 3
Number of pfelimi— :
nary discharges 50 128 50
20 (times)

The apparatus example I is an apparatus using
silicon single crystal as the base material of the
recording head and carrying thereon a fecording head
having a characteristic capable of withstanding

25 short pulse energizatioﬁ and high voltage driving
and responding to a high frequency. The apparatus

example II is an apparatus using glass as the base



of gravit Rbﬁm@@gyrmp1gprpT referable that as shown in the surfaces 44-48
on the ca t dge-tn- .1g- 6, the'information nediumor the information
delivery [ tween the information medium and the ink jet
recording gﬁé}%@pggﬁ pe| positioned above the level line of a cap 15
which is Lnk cannectingl portion between the ink cartridge and the ink

] et recordlng apparatus. 1 By the information nmediumor the

i nformati! =ain bet ween thqalnfornatlon medi um and the ink jet

recordlng head belng so provi ded above

1 material of the recording head and carrying thereon a
recording head which is low in durability to short
pulse energization} high VOitage_driving and a high
frequency, but is very inexpensiﬁe. -

5 For example, wheﬁ the apparatus example I pro-
grammed with the use of the ink @ having the
standard characteristic being taken into account is
used in a manner in which the frequency of use is
extremely low, it is desirable to use the ink (:)

10 which does not cause clogging; However, it is
necessary that the user change without faii the
substance of the driving program of the recording
head in which are set the conditions for the best
discharge to be accomplished when the ink (:) is used

15 to the substances matching the characteristic of the
ink (:), for example, the conditions such as the number
of preliminary diScharges, the pre-heating state, the
driving freguency and the pulse width.

To increase the printing speed in the apparatus

20 example I, the ink (:)-can be used, but even in that
case, as described previously, it is necessary that
the user change without fail the driving conditions of
the recording head in accordance with the character-
istic of the ink (:).

25 . However, it is cumbersome and mistakable for

the user to change the driving conditions in accordance
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flion with respect to the direction of gravity, the
the cartridge 20 along the direction of gravity

m nim zed.
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he ink connecting portion and therefore, the nmedi um
bei ng wetted by the ink. Thus, adverse effects such
b corrosion of the termnal portion and the

[i pn 25- of the sensor caused by slight |eakage of the
L.ny or disnounting ofi@he ink cartridge can be

with the characteristic of the ink used, and damage is
liable to occur to the'recording apparatus due to the
malfunctioning of the recording head. For example,
where use is made of a recording head.of the type of
the apparatus example iI, when the conditions for the
use of the ink_(:) are to be changed to the driving
conditions for the use of the ink (:),;the head driving
voltage is changed from 21V to 28V and the pulse width
is changed from 7 usec to 3 usec, whereby there is |
provided good discharge of the ink (:). However, as
previously described, such driving conditions are not
suitable because they give high stress to the recording
head used in the apparatus example I and may therefore
extremely shorten the life of the recording head.
Accordingly, when the life of the recording head is
taken into consideration, for example, the driving
voltage mus£ be changed to 21V and the pulse width
must be changed to the order of 7 usec énd moreover,
the set frequency must be changed from 6 KHz to 3 KHz.
As described above, it is adequate to use ink
which takes into account the used state and thé
purpose of use of the ink jet recording apparatus,
but it is difficult for an ordinary user to minutely
change the program in the ink jet recording apparatus
body such as the driving conditions and the preliminary
discharge conditions of the recording head with the

kind and driving characteristic of the recording head
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9! :ﬁé tridge 154 of the present invention can also be
applied §o ng$§bﬁg?rtrlgg for supplying ink to the ink inparting portion
153 of ap thef type in which as shown i'n Figure 17, when an 5

i nk retaj ntag.genber 152 passes through the ink inparting portion, a hole
or recesp 156 formed 1nthe ink retaining nmenber 152 is filled with ink and
when t he’ urface of the hole or recess 156

50 1

1 taken into account so that a change of the ink used
can be coped with. 'Even if such change is possible
at all, wrong sétting may be effecteé and abnormal
printing or excessive stress may be given to the -
5 recording head, énd it will be difficult to ensure
the reliability of the recording apbaratus. |
Now, when an ink cartridge interchangeable for
the apparatus is mounted in the apparatus body, it
is popular that the ink cartridge is held by a suitable
10 fastening means. Also, in the mounted state of the ink
cartridge, the interior of the ink tank and the ink
supply system on the apparatﬁs body side are
commuﬁicated with each other by ink.
' However, if the relation between the holding
15 positioh of the fastening means and the position in
which the communication is effected by ink is not
appropriate or especially there is a play in the
fastening means, the ink communication will not be
secured in spite of the ink tank being held by the
99 fastening means, and the ink supply system and the
| ink tank will becomé spaced apart from each other.
If at this time, for example, the recovery operation
is performed, air may be introduced into the supply
system. If air is thus introduced into the supply
o5 sSystem, not only ink discharge will fail to be
properly effected, but also the recording head will

be damaged.



152 filled with ink or the 10 ‘surface of a
d voltage is applied to the recording head 151

in the ink
recordlng hEad iSl ~eerteay I

to thereby |gdhﬁn 92? ik and forman image on a recordi ng nmedi um 157

di sposed |i opposeg réfl atji gnship with the recording head 151 and noved on a
pl aten 5 La_fihifs case, as in each of the aforedescribed
enbodi ne

control can bg¢ effected sucfgthat t he vari-ous Kkinds of
i nformati on gl ven rtridge 154 ar® transmitted by the interface 159
between the ink inparting porti.on 153 and the cartridge and a

1 On the other hand, when the ink cartridge is
to be interchanged, the user may inadvertently insert
his hand into the carﬁridge insertion port and have
the fingertip injured or stained with ink. In order

5 to prevent this, there has been provided a protective
device as shown, for example, in Figure 2 of the
accompanying drawings. In Figure 2, the reference
numeral 130 designates an ink tube connected to a
hollow needle 120 and supplying ink to the recording

10 head} the reference numeral 131 denotes a mounting
bed for fixedly supporting the hollow needle 120, and
the reference numeral 132 designates an insertion path
for'directly the ink cartridge 104 to its mounted
position.

15 The referepce numeral 133 denotes a protective
plate pivotable about a support shaft 134, the refer-
ence numeral 135 designates a torsion coil spring
mounted around the support shaft 134 and biasing the
protective plate 133 in thé direction of arrow C, and

20 the reference numerals 136 and 137 denote locking '
members for holding the protective plate 133 in an
insertion path closing position as shown and
restraining the movementﬁthq;eof. That is, these
locking memberé i36 and.137 are formed symmetrically

25 Wwith respect to each other, and have wedge portiohs
136A and 137A and locking grooves 136B and 137B at

opposed locations, and are both endowed with
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19, and fab=he.applied t

H on the information is selected to thereby

ng of the head 151. [Enbodi nent 7] The ink

an information 25 mnmediumin the form as
construction as shown, for exanple, in Figure
an ink jet recording apparatus which 51

13

et

1 resiliency, whereby they can be fexed in the direction
of arrow D. The reference numeral 140 designates
a rubber plug provided in the front face of the ink
cartridge 104, and the reference numerals 141 and 142
5 denote unlocking projection members (hereinafter
referred to as the unlocking members) provided on the
sides of the ink cartridge 104.
In the protective device for the ink cartridge
mounting portion which is so constructed, as long as
10 the ink cartridge 104 is not mounted, the protective
plate 133 is held in its shown position by the locking
members 136 and'l37, and'even if a finger tip or the
like is inserted into a cartridge guidé or the like,
it will strike against the protective plate 133 and .
15 will not reach the tip end of the hollow needle 120.
Also, if as shown in Figure 2, the ipk cartridge 104
is inserted from the direction of arrow A along the
insertion path 132, the unlocking members 141 and
142 will slidably contact with the wedge portions
90 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
95 grooves 136B and 137B of these members and also, the
front face of the ink cartridge 104 bears against the

protective plate 133 and pushes it up in the direction



i s shown wﬁﬂﬁﬁﬁﬁﬂﬂ%$%ﬁﬁﬁg"ved[ In Figure 18, the reference numeral 201

desi gnat eg

d{in the formof a chip, and the reference

nuneral 2021 dehBMAR gogzar [ i pge carrying 5 t he recordi ng head 201 t hereon

and enabl.fn
201. On the
support

its own for the scanning by the recordi ng head
wi |l be described |later, there are provided a
er_for renovablly-carrying thef §ecordi ng head 201 thereon, and a

cover 10 menber (1 narcated by dot-and-dash line) formng a part of the
recordi ng head 201 and protecting a substrate

1
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of arrow B. Thereafter, the hollow needle 120 thrusts
into the rubber plug 140 of the ink cartridge 104, ‘
whereby there can be brought about a mounted state in
which the supply of ink to the recording head is
possible. When the ink cartridge 104 is to be
removed, the ink cartridge 104 is pulled out rearwardlj
from its mounted state, whereby the hollow needle 120
is pulled out from the rubber plug 140, and then the
protective plate 133 is pivoted in the driection of
arrow C by the spring force of the torsion coil spring
135 and returns to its verticai position and is
sandwiched between the locking members 136 and.137

and réstores the state shown in Figure 2.

However, in the conventional ink jet recording
apparatus as described above, the locking members 136
and 137 are provided laterally symmetrically and
therefore, even when the user inserfs the ink
cartridge 104 with its vertical direction or its
longitudinal direction mistaken, the locked state of
the protective plate 133 will be released by the
'engagement between the unlocking members 141, 142
and the locking members 136, 137 and the ink cartridge
104 will be directed to its mounted position, and
this has led to the undesirable possibility that the
hollow needle 120 is damaged or ‘the ink cartridge 104
itself is damaged and the supply of ink becomes

impossible. Also, an attempt to provide a special
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EPLA@EWCSI 4ﬂ1 g circuit or the like. ‘The recording head 201 has

printed

64 di schiar e Fe=h rsposed in the front end portion thereof, and an ink
15 li qqui jcdting with each of these discharge openings is
provi dedk the region in which the ink liquid paths are

di sposed d a comon liquid chanber for supplying ink to

t hese lijqui d -pat hs. ink liquid pigs corresponding 20 to 64

di schar ge=pestesmmt: provi ded el e t hermal conversion el enents

" generating dlscharge energy avai l abl e to discharge the ink liquid from

1 device discretely to prevent such an accident would
make the mounting device itfelf complicated in
structure and result in an-increased cost.

Now, some of ink cartridges are in a form which

5 |is provided with an ink containing portion and in
addition, a waste ink containing portion for containing
discharged ink, i.e., ink sucked during the recovery
operation performéd to prevent the.clogging of the ink
discharge ports of the recording head (hereinafter

10 referred to as the waste ink), and with such ink
cartridges, it is possible to scrap the waste ink
contained in the waste ink containing portion, by and
simuléaneously with the interchange of the cartridge.

If in an ink jet recording apparatus of such

15 interchangeable ink cartridge type, the recording
operation is performed with no ink cartridge mounted
in the apparatus, recording will not be obtained
because ink supply does not take place. Also, if the
recovery operation is performed, waste ink discharged

20 from the waste ink system side will not be contained
in the ink cartridge but may be released into the
apparatus to thereby contaminate the surroundings, or
the released waste ink may gontaminate electric
circuits to thereby cause an accident such as fire.

25 Accordingly, it is desirable to brovide detecting
means for informing the user of the mounting of an

ink cartridge in the apparatus.
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t hese |dijschar ge poftsjand el ectrode wiring for supplying el ectric power to
the eljeqtr 93tMER M9y conyersi on 25 el enents. These el ectro-thermal
conversifon el enents amdjel ectrode wiring are formed on a substrate forned

of siftrcomor—the-di ke by the filmformng techni que, and partition
wal | s{_a top plate, etcf formed of resin or a glass material are |ayered on
this substrate, wieret : ‘16 '

1 An example of such detecting means is shown in

Figures 3 and 4 of the accompanying drawings. As shown
i; Figure 3, a cartridge detecting flag 131 is
comprised of a rotaﬁable flag shaft 131B supported on

5 +the upper portion of an insertion port 121, a flag
plate 131C mounted on one end of the shaft, and a
cam portion 131A for rotating thé flag shaft 131B, and
on the other hand, a lever member 132 pivotaliy noved
by the mounting of a cartridge 104 is provided inside

10 the insertion port 121. Thus, when the ink cartridge
104 is inserted into the insertion port 121 and is
surely mounted with a hollow needle 120 being inserted
into 5 tank, not shown, in the cartridge 104, the
projected portion 132A of the lever member 132 is

15 pressed by the fore end of the caftridge 104, whereby
the tip end pbrtion 132B of the lever pivotally moves
ﬁhe flag plate 131C through the cam portiqn 131A and
keeps it in a light intercepting position for a
detecting sensor 124 as shown. B

20 Figure 4 shows the details of the detecting
sensor 124 for detecting both of the home position
and the cartridge. The detecting sensor 124 is of the.
transmission type and is provided with an optical path
135 between a light emitting element 133 and a light

25 receiving element 134, and is designed such that the
optical path 135 is shielded from light by a home

position detecting flag 130, the flag plate 131C of
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recor di ing circuit for driving the electro- thermnal
conversijo enents on tihg basis of a recording signal is provided in the
formof Ja printed S afle. 10 In the carriage 202, rearwardly of
t he above L bed recofdi hg head 201, .there is disposed a connector

substrate 212 t hrough a coOnnector 209. bt he connect or substrate 212,
there are disposed the connector 209 for connection to the recording head
201 _

1_ the ink cartridge detecting flag 131, etc. Accordingly,
when thé ink cartridge 104 is mounﬁed, the detecting
sensor 124 detects the flag plate 131C when a carriage
102 has been directed to a detecting position, whereby

5 the mounting of the cartridge is confirmed.

However, in the conventional ink jet recording
apparatus as described above, the home position
sensor is used also as the cartridge detecting sensor
and the number of detecting means is correspondingly

10 decreaéed, buﬁ the information the user wants to
recognize about the ink cartridge 104 is not only the
_mounting thereof, but also the information regarding
the calor and characteristic of the ink contained in
the ink cartridge 104 as described previously and

15 the remaining amount of ink, and to enable all of such
information to be obtained, the number of flags must
be increased or the number of detecting means
themselves must be increased, and this will result in
complicated structure, which in turn will result in an

20 increased cost.

25




EMEN%Hﬂﬁﬂﬂ“ection to a flexible cable fromthe control
circuit of fhe apparatusTibddy. Also, a capacitor, a resistor, etc. are
~nounted op thegg TMARePPr Isybstrate 212, and by these, the drop of the power
source vof tpge supplled tihrjough t he erX|bIe cable and 20 the m xing of

noi se W th ‘=srgmar—are=€ornpensated for. Further, the connector substrate
212, as wll be described lfater, is 332 rted on a slide nenber so that it
may slide wth the openrng-cl osing no nt of the cover nenber and the
connector 209 may be connected 25 to the term nal of the recording head
201.

15 and a

SUMMARY OF THE INVENTION

So, it is an object of the present invention
to eliminate such problems peculiar to the pﬁgor art
and to provide an ink cartridge to which is imparted
information for controlling fhe driving conditions
of a recording head on the basis of ink used.

It is also én object of the present invention
to provide an ink jet recording apparatus of high
pérformance and high reliability in which an ink jet
10 recording head used changes its driving conditions
so as to fit thereto.

It is a further object of the present
invention to provide a construction of such
correlation that the mounting of an ink cartridge
into an apparatus can be reliably accomplished, and
to ensure ink supply, information reading, etc. to
be reliably effected.

It is another object of the present invention
to provide.an ink cartridge which is simple in
2 stfucture and can prevent malfunctioning during the
' mounting of the cartridge, and an ink jet recording
apparatus into which such ink cartridge can be
mounted. _

- It is still another object of the present
25 invention to provide an ink jet recording apparatus

in which a minimum number of detecting means enables

the user to recognize various kinds of information
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fEftdably and pivotably engaged with a guide shaft 203
53 1 portion 262a, and the guide shaft 203 is
onger than the width of recording paper so as to be
e¢tion in which a recording nedi um such as recording
$, the 5 carriage 202 is connected to a portion of
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regarding an ink cartridge, énd to provide such ink
cartridge. _

It is yet s£111 énother object of-the'present
invention to provide an ink cartridge which is -
interchangeably provided for an ink jet recording
apparatus provided with a recording head for'causiﬁg'
the discharge of ink to théreby‘effect the recording
of images and which contains said ink therein and

supplies said ink in response to the discharge of

. said ink, characterized by the'provision of a medium

provided with information for controlling the
driving conditions of said recording head.

It is also an object of the present invention
to provide an ink jet recording apparatus which
permits the removable mounting therein of an ink
tank cartridge forming a supply source of ink for a
récording head for discharging said ink to a
recording medium to thereby effect recording,
characterized by the provision of:

communication means for effecting the
communication between said ink tank and the supplied
ink;

reading means for reading the information
regarding said ink tank cartridge itself from an
information presenting member provided on said ink |
tank cartridge to present said information; and

holding means for holding said ink tank
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elismto the guide.shaft 203, and by this belt

gé notor, not shown, the novenent of the carriage
203, i.e., the scanning novenent of the recording
o$sible. Also, the carriage 202 and the recording

€ orfihfor pivotal |y novi ng about the guide shaft 203

d-with this forc s a biasing force, they bias a

~paper keep plate 208 to be described 15 t rough a slide nmenber provided on
the carriage 202 for sliding on the paper keep plate. Thereby, the

recordi ng

1
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cartridge;

a position in which said ink communication is
effected, a position in which said information is
read and a position in which said ink tank cartridge
is held being disposed in the named order in the
direction of mounting of said ink tank cattridge.

It is a furfher object of the present
invention to provide an ink tank cartridge forming a

supply source of ink for a recording head for

discharging said ink to a recording medium to

thereby effect recording, characterized by the
provision of:

an information presenting member provided to

. present the information regarding the ink tank

cartridge itself;

a communication member for effecting the
communication of the supplied ink w1th an apparatus
body:; and

- @ held member for being held by said
apparatus body;

said communication member, said information
presenting member and said held member being
disposed so that the communication of said supplied

ink, the reading of said information and said

holding may be effected in the named order with the

mounting operation of said ink tank cartridge.

It is still a further object of the present
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guEmhet er m ned spaci ng between it and the recor di
$HeY i th.the thi ckness of the recordi ng paper.
fled from a paper 'supply cassette, not shown,

afger gui de 207a and a | ower paper guide 207b.

def207a. The paper Keep plate 208 is di sposed

invention to provide an ink jet recording apparatus

characterized by the provision of:

an ink tank cartridge which forms a supply

‘source of ink for a recording head for discharging

said ink toward a recording medium to thereby effect
recording and which is provided with a member for
presenting inherent information regarding said ink
tank cartridge itself and second information
differing from said inherent information and is
removably mountable in an apparatus body:;

communication means for effecting the
communication between said ink tank cartridge and
the supplied ink; |

reading means for reading said inherent
information and said second information; and

holding means for holding said ink tank

. cartridge;

a position in which said ink communication is
effected, a position in which said second
information is read, a position in which said
inherent information is read and a position in which
said ink tank cartridge is held being disposed in
the named order in the diggction of mounting of said
ink tank cartridge.

It is another object of: the present invention
tolprovide an ink tank cartridge for an ink jet

recording apparatus which forms an ink supply source

ng
20
or fed

tthe apparatus body through a paper supply port

The

avifng .a 25 curvat %f IS continuous to the extension
of the bpper—papnor _giii.

to press the recordi ng paper against a

SO as



54 1 paper feeding roller 205, and is fornmed of such a material that the
frictional force created between the paper keep plate and the recording
paper- during the pressing is smaller than the frictional force created 5
bet ween the paper feeding roller 205 and the recording paper. Al so, the

| ower paper guide 207b.extends to the region in which the paper feeding
roller 205 is ) 22

for a recording head for discharging ink and which
is removably mountable in the apparatus body,
characterized by the provision of an ihherent
information presenting member for presenting .
inherent information regarding the ink tank
cartridge itself, and a second information .
presenting member prdvided forwardly of said
inherent information presenting member with respect
" to the direction of mounting for présenting second
10 information differing from said inherent
information.

It is still another object of the present
invention to provide an ink cartridge which is
moﬁntable on a mounting portion along the insertion
s path of an ink jet recording apparatus'having an

openable-closable plate openably and closably held
in the insertion path to said mounting portion, and
locking members for restraining said openable-
closable piate from the opposite sides of séid
0 insertion path to inhibit the opening movement
thereof and which contains therein ink to be
supplied to a recording head and in which unlocking
members engageable with s;}d locking members to
thereby release the restraint of said locking member
”s ‘during the mounting of said ink cartridge are

- projectedly provided on opposite sides,

. characterized in that said unlocking members are



paper keep plate 208. Thus, the recording paper
er supply port is conveyed by one |ine each
upwar dl tjus with the rotation of the paper feeding roller. At
this ti i g paper 206 slides on a plate-like platen 207 while
t he sb ' it jand the recordifg head 201 is regulated to a 15
gp pl ate 208 and the platen 207. The
h its scanni ng novenent, discharges ink droplets to -

di spos%ﬁf :

206 f | d"‘F"r”'"“m‘T-

t he recording area

provided asymmetrically with respect to the
direction of insertion into said insertion path.

It is yet still another object of the present
-invention to provide én ink jet recording apparatus

| which is provided with an openable-closable plate
~provided in an insertion path for directing to a
mounting portibn an ink cartridge containing therein
ink to be supplied to a recording head and openably
and closably held, énd 1ocking members for
10 restrainipglsaid openable-closable plate from the
| 6pposite sides of said insertion path to inhibit the
opening movement thereof and in which the restraint
of s?id locking members can be released by unlocking
members projectedly provided on the opposite sides
15 of said ink cartridge during the insertion of said
ink cartridge into said insertion path,
characterized in that said unlocking members and
said locking members are disposed asymmetrically
with respect to the direction of insertion of said
20 ink cartridge.

It is another object of the present invention
to provide an ink jet recording apparatus in which
is removably mounted an ink cartridge containing

~ therein ink to be supplie&.td a_recording head for
- discharging the ink to thereby .effect recording,
characterized by the provision of:

a flag member provided on said ink cartridge
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ef f ect
paper
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: : dE? 6 opposed thereto to thereby 20 effect recording
.of onejl ne and 2 aat sf recording and the conveyance of the recording
paper fo S‘I’EMA‘RMWZ recording of each one line is sequentially

ed} whereby charqacters, images or the Iike are formed. The recordi ng
orj[di ng 25 has been effected, with the conveyance
nto-a paper di2&harge tray, not shown, by paper

d spurs 240A and 240B

di schar ged

and adapted to be protruded toward a path along
which.a carriage is moved only when said ink
cartridge is mounted on'a mounting portioh; and

a photosensor provided on said carriage and

capable of being shielded from light by said flag

[4)]

member.

It is still another object of the present
invention to provide an ink cartridge which is
‘removably mounted on.the fixed mounting portion of

" an ink jet recording apparatus for supplying
discharged ink to a recording head carried on a
movable carriage, characterized by the provision of
a flég member capable of being protruded and
contained, and means for protruding said flag member
5 .toward a path along which said carriage is moved
only when said ink cartridge is mounted on said
mounting portion, the light interception of a
photosensor provided on said carriage being possible
by said flag member.

20 By providing on an ink cartridge a medium
including information for driving an ink jet head,
the driving conditions of the ink jet head matching
the composition of ink can be automatically set by
an ink jet-recording appar;tus itself, and this
leads to the possibility of providing an ink jet
recqrding head which is simple to operate and high

in reliability.



spur s} 2 re provided correspondingly to the paper discharge
roll grg 2 MAR cleaner is interposed between each pair of 5 spurs.
A nme these spurs and spur cleaners is not shown in
Fi guge 2‘0A are designed to inpart a pressure force to the
pape'“fJ e r 204 with the rqggydlng paper |nterposed
therebetmeen s purs 240B are designed

) Also, there can be provided an ink cartridge

which can be prevented from being erroneously
inserted by the user and which has information for
properly controlling the driving of a recording -
head. |
Further, in a position wherein an ink
cartridge is held in an apparatus body, the
communication betWeen an ink supply system and ink
is effected prior thereto and therefore, the ink
10 communication state can be secured near the held
position of the ink cartridge. In addition, prior
to the holding, the information regarding the ink
cart?idge is readable ahd'therefore, the
impossibility of reading or misjudgment does not
15 occur near the held position. Furthermore, the ink
communication is effected prior to reading and
therefore, even if the recording oﬁeration is
immediately starfed in response to reading, there
will occur no inconvenience such as the introduction
20 of air into the ink supply system, and even if
conversely, the ink cartridge is pulled out during
the recording operation, tbis can be detected before
the ink communication is cut off and therefore,
there will occur no similé¥ inconvenience if the
o5 operation is discontipued.

Also, according to the present invention, in

the position wherein the ink cartridge is held in
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EET I ng paper conveyance path between them and t he

pl at en dli $charge rollers 204 are rotatively driven so as to
be gregte al |speed than the paper feeding roller 205, whereby
t he req 6 in the portion thereof 15 constituting the

recor di edfupwardly and thus, the recordi ng paper 206 can be

pr eventled fron1f|oat|ng p-fromthe pl n 207: Near the hone position in
the area continuous to the scanning aré&a of the recording head 201, there
20 are provided a series of constructions for the discharge

) the apparatus body, the communicatioh between the

~ink supply system and ink is éffecte& prior thereto

and therefore, the ink communid;tion state can be
secured near the held position of the ink caréridge.
Further,.the inherent information regarding the ink
cartridge becomes readable near the held position,
and information differing from said information is
read in a predetermined range ffom the ink
communication position to the vicinity of the held

10 position and therefore, if design is made such that

a warning is given in response to the reéding of

this information, the unsatisfactory holding of the

“ink éartridge can be détected to obviate the falling

off thereof.

15 Furthermore, the horizontal positions of the
unlocking members provided on the ihk cartridge side
and the horizontal positions of the locking members
provided correspondingly to them are made
asymmetrical with respect to the direction of

2 inéertion, i.e., different from each other with

respect to the vertical direction or the direction

of insertion, and therefore, even if the ink
cartridge is inserted into the mounting portion with
the vertical direction or the 1ongitu&ina1 direction

- thereof being mistaken, the locking members énd the

unlocking members will not come into engagement with

each other and the locked state will not be released



recovy{ﬁlpq EQT T’ t here are'provided a bl ade 226'for renovi ng

wat er on the discharge port surface in which the
_diSchar Qg@éﬁ‘@&? I g§posed by the wi ping novenent thereof, an absorbing

portijpn 2 g ving water drops, etc. on the discharge port surface

chi ef ]l yi- | tHem and a cap 213 for effecting the capplng for the

hernmgtic sealing of 56 . 27

1 and thus, the ink cartridge will be prevented from
being mounted by mistake and accordingly, any damage
attributable to w:on§ mounting can be prevented.

Also; according to the present invention,-the

flag member capable of being protruded and contained

[3)]

which is provided on the ink cartridge is protruded
from the cartridge toward the path along which the
carriage is moved when the ink-caftridge is mounted
on the mounting'portion and therefore, the mounting
10 of the ink cartridge can be detected by the
photosensor carried on the carriage, and by
variously changing the form of the flag member and
characterlzlng each ink cartridge, the information
for a plurallty of ink cartridges can be
individually judged by a combination thereof with

the moved position of the carriage.

'BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a characteristic graph showing

the relation between an applied pulse and the growth

20
of a bubble.

Figure 2 is a perspective view showing the
construction of an ink cartridge mounting_mechanism
according to the prior art.

- Figure 3 shows the construction of an ink

cartridge detecting devicelaccording to the prior

art.
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1 t he disc «ht'dce, idle discharge and ink absorption. These
menber s arje rfovabl e back and forth relative to the moving
area of thHe 01 while being supported as a unit by 5 a
novi ng supp %nd performs their respective operations at
appropri age tinng. Also the ink absorption in the cap 213 is effected by
a punp 22 h the cap 29@through the hollow portion of the

novi ng support menber 214 and 10 a tube. During the capping by the cap
213, a hole fornmed in a cap arm 217 nounted on a S|de of a hol ding

1 ~ Figure 4 illustrates a photosensor for the
detecting device of Figure 3.

Figure 5 is a schematic perspective view
showing an embodiment of the ink cartridge according
to the present invention. |

Figure 6 is a block diagram showing a
construction for controlling the driving of a
recording head by the information of the ink
cartridge. .

10 Figure 7 is a flow chart showing an example
of the sequence until printing is accomplished by
the inférmation of the ink cartridge.

. Figure 8 is a schematic perspective view
showing another embodiment of the ink cartridge
according to the present invention.

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

Figure 16 is a schematic perspective view
showing the installed position of a medium carried
20 on an ink cartridge. |

Figure 17 is a schematic view showing an
example of the ink jet recording apparatus.

Figure 18 is a pergpéctive view éhowing an
ink jet recording apparatus according to an
2 embodiment of the present invention with the top

cover thereof removed.

Figures 19A and '19B are a perspective view
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and a fragmentary cross—-sectional view,

respectively, shdwing an example of the construction
4

of the ink cartridge mounting'portion of the .

"apparatus according to the present invention. -

Figure 20 is a cross-sectional view showing
an example of the construction of an ink cartridge
according to an embodiment of the present invention.

Figure 21 is a perspective view for
illustrating.each portion for effecting the mutual
coupling between the ink cartridge and the body
side.

Figure 22 illustrates the relation in the
coupiing position of each portion concerned in
coupling in the present embodiment relétive to the
insertion of the ink caftridge;

| Figures 23A - 23E illustratg inconveniences
which occur when the coupling.position relation as
in the present embodiment is not adopted.

Figures 24A and 24B are a fragmentary.
enlarged view and a coupling position relation
illustration, respectiveiy, éhowing an improved
embodiment of the ink cartridge of Figures 21 and
22, _

Figures 25A and 25B are block diagrams
showing a control system for the construction shown
in Figure 24 and a flow chart showing an example of

the operation thereof, respectively.

The rotation of the paper
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Atiaem Ol | ers 204, and the operations in the discharge
e, the back and forth novenent of the cap 213, the
hbgsor bi ng nmenber 225 as a unit and the absorbing

i, are perfornmed by the utilization of the rotative

ot or 221. That is, the rotative driving force of

ed on a portion the apparatus 10 body franme is

Fansm ssi on sw ing gear train 219. In this gear

train 219, the selection and switching of each gear is effected by the

(3]
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Figure 26 is a perspective view showing an
example of the construction'of an ink cartridge
mounting mechanism accd;ding to the present
invention. -

Figures 27A and 27B illustrate the normal
cartridge mounting operation by the embodiment of
Figure 26.

Figures 27C and 27D illustrate a wrong

~mounting operation.

Figure 28 is a perspective view showing the

construction according to another embodiment of the

- present invention.

Figures 29A and 29B illustrate still another
embodiment of the present invention. .
Figures 30A and 30B illustrate the

construction of the ink cartridge according to the

present invention before and after the cartridge is

mounted.

Figures 31A - 31C are perspective views
éhowing the three kinds of forms of the f£lag member
in the ink cartridge according to the present
inventioh.

Figures 32A and 32B illustrate the operation
of another embodiment of the ink cartridge according
to the present invention in a state in which ink is
present and a state in which ink is absent,

respectively.
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novement

@] (not shown) operatively aSSOCIated w th-the
a“*';, I.e., 15 the scanni ng novenent by the

novenent e=2
recor di ng pMenent to the home position or the discharge
recovery fd . Jt gppage at these positions. Thereby, the rotation

of each ¢ jear jtyain 219 is transmtted to the paper feeding
roller 2§ .dischar@grollers 204 through an internediate
feed gear =¥al ted to the cap 213, etc. finally through a cam
216, and further transnltted to the punp 224 through a punp gear 222 and a
punp cam 223.

] DESCRIPTION OF THE PREFERRED EMBODIMENTS

Some embodiments of the present invention
will hereinafter be described in detail with
reference to the drawings. -
[Eﬁbodiment 1]

Figure 5 is a partly broken-away perspective
view showing an ink cartridge 51 removably mountable
with respect to an ink jet recording apparatus
according to the present invention, and a portion of
10 a connecting device 52 connected to the ink
cartridge 51 and provided with a supply portion for
supplying ink to the ink jet recording apparatus and
a supply receiving portion for receiving waste ink
from the ink jet recording apparatus, the eonnecting
15 device 52 being provided on the ink jet recording
apparatus side.

In Figure.s, the reference nﬁmeral 12
designates the houeing of the ink cartridge 51 which
is usually made by plastic molding in accordance
2 with the shape or censttuction of the cartridge

containing portion of the ink jet recording
apparatus body.
The reference numeral 13 denotes a
hermetically sealed type ink container for
- containing ink therein. In the present embodiment,

the ink container 13 uses a flexible ink bag in

which ink is enclosed. The reference numeral 15
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designates an ink supply portion formed of an
elastic material such as silicone rubber. This ink

supply portion is connected to the ink bag through

an ink conducting tube 15a, and when the ink y

cartridge 51 and the ink jet recording apparatus are
connected together, the ink supply portion provides
a portion into which a hollow ink needle 16
installed in the connecting device 52 of the ink jet
recording apparatus is inserted to thereby supply
the ink in the ink bag into the ink jet recording
apparatus.

Any ink forcibly discharged from an ink jet
recoiding head by the filling of the recording head
with ink or by the recovery_operation or the like of
the recording head passes through waste ink
collecting tubes 16a and 16b installed in the ink
jet recording apparatus body and is fed into a waste
ink reservoir 18 through a hole 17 formed in the
housing of the ink cartridge. The reference numeral
19 designates a medium haﬁing information indicative
of the kind of the ink in the ink cartridge. The
medium used in the present embodiment is a resistor
(having a predetermihed resistance value selected
from among 0 to ©(Q). The reference characﬁers 19a

and 19b denote terminals provided on the ink

cartridge side to electrically connect the medium to

the ink jet recording apparatus.body. When the ink

Al so,
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b11 provided on the carriage 5 202 and a hone
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posi tifo deBMAR Agy/ | fg| provi ded near the end of the novenent area of the
carriageé 202 as the reference. Description will now be made of the

const § uctt =hkjcartridge 227 according to the present 10

enbodiment and the consfruction of the mounting portion of the body side on

“which the. ’TnK cartrroge i s nount ed. FEg#res 19A and 19B show an exanpl e of

the construction of the nmounting porti
19A, the reference nunmeral 302

10

20

25

of the body side. First, in Figure

cartridge is completely connected to the ink jet
recording apparatus body, these terminals 19a and
19b are electrically connected to pin termi&als 20a
and 20b prepared in the ink jet recording apparatus
body. These pin terminals are electricélly
connected to a control circuit in the ink jet
recording apparatus body, which control circuit can
electrically freely read the information of.theSe
elements.

Figure 6 is a block diagram showing the
manner in which the ink cartridge 51 shown in Figure
5 is connected to the ink jet recording apparatus
53. By the ink caftridge 51 being mounted in the
ink jet recording apparatus 53, the medium 19
carried on the ink cartridge is connected to the
interface 54 of the apparatus 53 side, whereby the
information of the medium 19 is transmitted. On the
basis of this information, control as will be
described later, for example, the table of ROM 56
ihcluding a conversion tablé, is selected, and on
the basis thereof, the driving of a recording head
59 is controlled by a head driving control device
61. - }

Figure 7 shows a series of operation
sequences when the power source. switch of the ink
jet recording apparatus body is closed in a stafe in

which the ink cartridge 51 is mounted with respect
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i g inserting portion for receiving the insertion
IThe reference nuneral 304 denotes a contact

i 'rx,quVIded on the ink cartridge 227.. 20 The cont act
hol der 334 is conblned wth the |nsert|ng portion 302 by a latch portion
308 bei ngTeng T a nole 310 in th nserting portion 302. The
refererice nuneral 312 desighates a conn or for connecting the contacts
306A and 306B to a body control unit. 25 The reference nunera
314 denotes a hol |l ow :

1 to the ink jet recording apparatus 53 shown in
Figures 5 and 6 and the terminals 1%9a and 19b of the
medium 19 of thejink cartridge 51 are electrically
connected to the.pin terminals 20a and 20b of thg |

5 -apparatus side and the ink supply system is
connected to the apparatus body.

.At-a step SiOl,'a power source switch is
closed. At a step s;oz, whether the ink cartridgé
. is mounted with respect to the apparatus is judged.

10 If the ink cartridge is not mounted, a warning lamp

is turned on at a step S103. If the ink cartridge

is judged to'be-mounted, at a step S104, the
resistance value of the medium carried on the ink-
cartridge is read. At a step S105, in conformity

_ with the read resistance value, data is read out

from a data table. At a step S106, the data is
judged; and if the data is absent; the warning lamp
is turned on at a step S107. If the data is
present, at a step S108, the data is transferred to

o 2 driving RAM. Thus, at a step 109, the recording

head is driven in accordance with a predetermined

table, and at a step 5110, whether printing is
possible or-whether a priqping signal is present is
judged, and if printing is possible by the printing

o5 signal, printing is effected at a step S111. 1If

printing is not possible, return is made to the step

. 8109, where processing is effected to make the
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end doriiion thereof.
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por t itr=—ta—a—head-chi n]110-

1 recording

detection.
cartridge

e is connected 5
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59 cartridge 227.
rmed with an ink conducting aperture 316 in the tip
i nk supply tube is nmounted on the other end of the
to a common |iquid chanber

"carried on the ink cartridge.

tiers the interior of a cbntaining bag for ink to be
ined in the ink -

head capable of printing. Of course, the
of the presence or absence of the ink

may be effected by detecting the medium

Table 3 beloﬁ shows én'example of the

5
conversion table of the resistance values of the
resistor on the ink cartridge and the ink jet'
driving conditions, etc. for those resistance
values.
Table 3
10
Resistance Volt Pulse F NuTPef of
value oltage| . 3¢p [Frequency p{g iminary
discharges
[kQ] [Vl | [ws]| (kEz] [times]
0 0 0 0 0
15 0.5 21 7 3 128
1 21 7 4 128
5 28 3 3 128
10 28 3 4 50
100 28 3 6 50
20 200 28 2.5 6 50
co 0 0 0 0

25

Resistance value vs. head driving conditions
conversion table recorded in the ink jet

recording apparatus body.

The hol | ow




provide
remai ni
ref erey
to an i
cont ai
r ef r esk

| i qui d chamber

r which enters the ink -cartridge 227 and is
ste ink is ink discharged during-the ink
xanple, in thed@k supply systemor the common
or ink discharged 15 during the recovery process. The

ref erence nuneral 320 designates clicks as

10

This'conversion-table is pre-recorded in the
control ROM in the ink jet recording apparatus.
After the presence of the ink cartridge is
confirmed, the information on the ink cartridge is
read as the resistance value. _

Where for examplé, the kind of the ink jet
recording apparatus 53 is the apparatus example I in
Table 2 and the kind of the ink is the ink @ in
Table 1, if the resistance value of the resistor on

the cartridge corresponding thereto is 1 k), the

information that the driving voltage is 21 Vv, that

~the pulse width is 7 usec, that the driving

freqﬁency is 4 KHz agd that the number of

preliminary discharges is 128 times is read from the

15

20

25

conversion table recorded in the ROM 56 which is
shown in Table 3, by.the CPU 55, and then is
transferred as the data during the driving of the
ink jet recording head to a particular area of the
RAM 56. Likewise, if the resistance value
corresponding to the ink @ is 100 kQ, the
conditions that the driving voltage is 28 V, the.
pulse width is 3 usec, the driving frequency is 6
KHz and the number of preliminary discharges is 50
times are read from the conversion table.

When the recording head 59 is actually driven
to effect printing, the CPU 55 again indicates the

aforementioned data from said determined area of the



a fast n|ng
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THeans fbr*f ink cartridge 227. One click 320 is proVided on

each sid oﬂgMgRl grtl Hg portion 302. These clicks 320, as shown in

Fi gure [19B,

hol d t he car

receive te insertion of the cartridge 227 by an engagenent
iéntly flexed with the engagenent thereof with a
7 during the insertion of the cartridge 227, and

W 1 hat positf by the engagenment portion 322 25

restoring its original shape when a recess 332 in the cartridge 227 reaches

the clicks.
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Fi gure 20 shows an exanpl e of the construction

RAM to a reading head controller 58. Of course, the
table differs from apparatus to apparatus, and for
the ink ®, in the apparatus example iI, the driving
voltage is 21 V, the pulsé width is 7 usec, the -
driving frequency is 3 KHz and the number of
preliminary discharges is 50 times, and further, if
the clog preventing mechanism is a very simple
device and the ink @ is unsuitable, if the data on
the conversion table in that apparatus is made to
have a particular value (in this example, 0) for

identification, the ink jet recording apparatus will

judge that setting is impossible, and can produce an

_alar@. Thus, any ink which is difficult to

discharge when used in a recording head having a
predetermined'characteristid can be automatically
discriminated.

Further, by sufficiently sécuring the
capacity of the conversion table, mény expected
kinds of driving conditions are input to the
conversion table, whereby there can be realized an
ink jet reéording apparatus which can cope with
excellent ink in the future. In the aforedescribed
embodiment, description has been_made with respect
to an examplé in which reading is effected from the
conversion table and the driving voltage, the pulse
width, the driving frequency and the number 6f

preliminary discharges are all made variable, but it



1 of thiﬁﬁﬂﬁ@%ﬁgﬁmﬁgggg? according to the present enbodinent. In Figure

20, thelrFl 340 denotes an ink bag containing therein ink to

be suppjiE g 340 is provided with a plug 342 nade, for

exanpl e eedle 314 is inserted into this plug 342 and

further e~—«~»~»'f,me-ri0r of the ink bag, whereby ink comrunication is
~acconplf shed. The - 38 '

] is apparent that it is also possible to form in the
apparatus a circuit in which more simply, for
example, oﬁly the driving voltage, only the pulse
width, or only the driving frequency, or a possible
combination thereof is set by the resistance value
of the resistor. Also} the information designated'
by the medium can include, in addition to these, the
conditions of the pre-heating in which the recording
head is pre-heated to improve the characteristic of
10 the ink or £he preliminary discharge in which
discharge not concerned in recordlng is effected to
improve the recordlng characterlstlc, such ink
discharge conditions that optimum discharge can be
obtained during recording, the ink discharge
15 cogditions when recording is effected by the use of
inks of plﬁral colors, or the discharge recovery
conditions of the recording head which correspond to
the ink used. |
The discharge recovery conditions are
20 performed when the discharge state is detgriorated
before predetermined recording is terminated, and
include, for example, a series of operations of
moving the recording head to a position opposed to a
cap member, thereafter causing the cap to_bear
- against the discharge port surface, driviné a pump

for recovery to thereby forcibly discharge the ink

from the discharge port, opening the cap, thereafter



~pebi gnates an i nk absorbfng menber 10 for receiving
gte ink. The aforedescribed mediumfor transmtting
e ink in the cartridge is attached to a portion of

a sidejort th3 MAREIOBULf ace of the ink cartridge 227. Figure 21 illustrates

provid
unit of
.mount ed i nk

1
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rtfion for couplitng 15 the ink cartridge 227 to the body side. In

elnuneral 346 déBtes a W ring resistance pattern
suff ace of the ink cartridge 227, and the control
pody can detect the presence or absence of the

effecting idle suction for discharging the ink in
the cap, and cleaning the discharge port surface of
the recording head by a blade, or one of these
operations or a combination of two or more of these
operations. That is, the discharge recovery
conditions show the selection of these operations
and a condition for which these operations are
performed under what degree 6f load, and optimum
conditions are set in conformity with the
characteristic of the ink. For example, for ink
which is low in viscésity and easy to dry, it is
necessary to set the discharge recovery operation at
high frequency, and for ink which is high in
viscosity and difficult to dry,'the frequency of the
discharge recovery operatioh can be set low. Here,
the frequency includes not only the frequency of the
recording operation, but also the operation load or
the like of the recovery pump in the recovery |
operation. Also, the pre-heating conditions are

necessary for bringing about such ink conditions

‘that optimum recording can be accomplished during

recording in conformity with the characteristic of
the ink used. For example, as regards ink of high
viscosity, it is preferable to heat such ink at a
somevwhat high temperature to reduce the load of the
ink discharge conditioﬁs during the recording by the

recording head, and adjust the viscosity of the ink.



ith the conduction/non- conduction between the
the wiring resistance pattern 346. Al so, by

d in conformty with 25 the -color or density or
onitarnijng this pattern, the control unit of the
ody can _read_the linformati oqahereof. :

the like o
appar at us

) By these various conditions being also
inclﬁded in the conversion table of the body side,
more excellent recording can be accomplished more
easily as compared with a case where discharge -

conforming to the characteristic of ink is effected

5
under only the discharge conditions.

As regards the form in which the resistor as
the medium is carried on the ink cartridge, such
resistor may be provided at a predetermined location

10 on the front face of the ink cartridge in which a
collecting portion is provided, but alternatively,
'may be provided on the upper surface of the ink
cart?idgé as shown in Figure 8.

15

20

25




1 ‘“"f'?ﬁ ifg.y}fAfmodlnent t he | ocation and di mensi ons of each

bag 340, ° comunijcati on iséﬁiconplished, a position [err] in
whi ch t he lgeaptact.g 3 and }306B are nected to the wiring resistance
pattern 346 and a position [err] in which the clicks 320 10 are engaged
with recesses 332, whereby the ink cartridge 227 is held may lie in the
named order in the direction

1 In this case, as regards the resistance value
of the resistor, a resistor bfldifferent resistance
value may be carried between the terminals of the |
cartridge side which are connected to the contacts of

5 the appafatus side, or the expanse of the resistor can

| be changed, whereby the resiétor méy assume one of :
'various resistance values. As a method of changing the
resistance value of the resistor at this time, it is
possible to utilize a logo type or the like of a

10  predetermined shape. Also, the set resistance value
may be éuch a value that the conversion table set on the
body side as previously described can be properly read
out.:

As a method of carrying this resistor on the

15 ink cartridge, mention may be made of a method of forming
the resistor by printing so that it may directly assume
a predetermined resistance valué relative to the upper
surface of the cartridge, or a method of sticking a
label printed.with a resistor so that it may assume a

20 predetermined resistance value.

For the mounting with respect to the apparatus
of a cartridge provided with such a resistor having a
predetermined resistance value, design is made such
that the terminal of the resistor and the terminal of

25 the body side scratch each other. This is because in
some cases, stable reading of the resistance value

cannot be accomplished even if the terminals are
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ﬂr-: I>|gn i s made such that when the operation |nserts

rldg hegdl e 314 first enters the interior of the ink bag
ey né%ca

tfidge is further inserted, the contacts 306A and
tp the resistance pattern 346 and only when the

I nserted, the clicks 320 cone -i nto engagenent
1t he case of t he present enbodi nent, the ink 20
227 contains the waste ink 41’30 therein and therefore it is
that in the position the waste ink pipe 318 be al so positioned in

|hen connect ed
'S sti

connected together with their surfaces oxidized and a
film remaining formed thereon, ahd such instability can
be ei;minated by mounting the cartridge in such a
manner that the oxidized film is scraped off. i

. In the foregoing, a resistor has been described
as an example of the resistor carried on the cartridge,
but it is also possible to use.a capacitor, a diode, a
coil, a battery or the like for the same purpose.

figure 9 shows an embodiment of the afore-

described ink cartridge in which the information medium
is made removably mountable. In Figure 9, the reference
numeral 28 designates a chip provided with a resistor
whicﬁ is an information medium. By the chip 28 being
combined with the.mating portion of the ink cartridge,
this ink cartridge becomes entirely identical in
appeerances and function to the ink cartridge shown in
Figure 5. Accordingly, in the manufacture of the ink
'cartridge of the present invention, it is unnecessary
to pre?assemble and prepare the housing 12 of the ink
cartridge corresponding to the kind of the ink and the
element 19, and it will become easy to prevent the
mixing of products if the chip 28 is mounted when the
ink cartridge is filled with the ink, and efficient
production be comes possible with a result that an

inexpensive and highly reliable: ink cartridge is realized.
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cartridgp P27 over descri bed positional relation is 25 shown in
D
a

Fi gure 2p. ﬁ#@# I ndi cates a position in which the ink
cartridg 22%“? I na y str'kes in the direction of insertion, and the range

from[erf] to-f2irLll s a range in which the cartridge 227 is novabl e
inits held p05|t|on due tlo the back-1ash %3”‘6 clicks 320 and recesses

332, or &Famge—Trrwmcirthe.clicks 320

1 [Embodiment 2]

In Embodiment 1, a simple élement such as a
resistdr.hés been shown as the information medium, but
in the present invention, a semiconductor can be -

5 employed as another éxample of the information medium.
Figure 10 shows an embodiment of the pPresent invention
which is provided with an electrically erasable read-only
semiconductor memory array as the information medium
in the ink cartridge; The reference numeral 21 denotes

10 the ink cartridge body. The reference numeral 22
designates a semiconductdr memory array. Here, the
semiconductor memory array is an ROM (read-only memory),
an EEPROM (electrically erasable rewriggble read—-only
memory), a battery back-up RAM or the like. The

;5 reference numeral 23 denotes.a substrate attached
accurately to the housing portion of the ink cartridge.
This substrate has a terminal portion 2§ for fixing
the memory array thereto and electrically connecting
the memory array to a connéctbr prepared in an ink jet

20 recording apparatus 24. As shown in Figure 10, when
the ink cartridge body is inserted into the ink
cartridge receiving portion 27 of the ink jet recording
apparatus 24, the connector 25 and the terminal portion
26 are electrically connected together. At this time,

25 an ink reservoir and a waste ink reservoir are likewise

. connected to the connecting device of the ink jet

recording apparatus.



the rklation shown in

i nformatio

h the recesses 332 . and the 5 cartridge 227 is

t strikes against the innernost part of the

P.| I f such positional relation is not assuned, there
hckes as shown in Figure 23. 10 That is, in

i gure 23A, even if cartridge holding is done, the

he cartridge cannoty§e read through the contacts

306A and 306B and therefore, in sone cases, the control unit of the
apparatus body may judge t hat

10
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The series of operation sequences when in this .
state, the power source switch of the ink jet reCOfding
apparatus body is closed are similar to those shown in
Figure 7; In the present embodiment, the memory‘array
provided on the ink cartridée permits more information
to be recorded thereon than the information medium
showh in Embodiment i (memory arrays of 1 or more (K
byte) as the lowest capacity are now commercially
available) and therefore, thé ink jét'driving conditions,
the discharge recbvery conditions, the pre-heating
conditions, etc. are directly written therein as in
the conversion table carried on the apparatus body in
Emboéiment 1. Accordingly, the CPU quickly transfers
the information such as the ink jet driving conditions
as the data during the driving of the ink jet recording
head from the memory array to a particular area of the
RAM after the closing of the power source switch. When
the fecording head is to be ‘driven, the driving may be

effected in a manner similar to that déscribed with

' respect to Embodiment 1.

A feature of the present embodiment is that as
previously described, the information such as the
driving conditions, etc. matching the ink in the ink
cartridge is recorded in the memory of the ink cartridge
for each kind of the ihk jet reéording head and therefore
a conversion table need not be prepared on the ink jet

recording apparatus body. Accordingly, it is unnecessary



P ———.. «

15 the dag
23B, cont

t inserted. In the relation shown in Figure
effected prior to ink comrunication and
thereford, |th CEREroI uni § of the apparatus body may judge that the
cartridgq Has. M8¥ht éd and may start a predeterm ned operation, 20
wher eby girl_may be introdug¢ed fromthe needle 314 into the ink supply
system This also holds tryge.of the relatkgg shown in Figure 23C and

nor eover L | di sconti nues t i nserting operation by the
confirmation of a click sound, ink communication will 25 not be provided
at all. :

to0 prepare a numbet of conversion tables in advance.
That is, in the present'embodiment, even if new ink

is prepared in the ﬁuture, only the ROM data of the

ink cartridgé can be changed and thereforé, the p?esént
5  embodiment is high in expansibility.

Figure 11 shows an example of the ink cartridge
in which the removably mountable information medium
adopts the memory array as deéériﬁed in connection
with Figure 10. In Figure 11, the reference numeral

10 30 designates a semiconductor memory array such as
ROM, EEPROM or a battery back—up RAM. The semiconductor
memory array 30 has on the housing 31 thereof a terminal
33 fér electrically connecting the memory array to the
connector 32 of the ink cartridge. The reference

15 numeral 34 denotes a terminal for electrically connecting
the ink jet recording apparatus body to the memory
array. Accordingly, again in the present embodiment,
it is apparent that an effect similar to that of the
embodiment shown in Figure 9 is obtained.

20
[Embodiment 3]

Figure 12 shows another embodiment of the
presént invention in which_the information such as the
ink jet recording head driving conditions are reéorded

25 in a memory on the ink cartridgé in pérallelism to
the di;ection of insertion of the ink cartridge ipto

the ink jet recording apparatus. The reference numeral



Y AN
Al'so i %ﬁ%ﬁﬁ- QEEE wn in Figures 23D and 23E, in spite of cartridge
hol di n dane, S a case where the needle 314 is out in that
range MAR B94necth on becomes unstable. In contrast, according to the
relati ' gure 22, ink conmunication, contact connection and 5
cartri ol ding take pj ace in the naned order during the insertion of the
cartri| t he 46

1 35 designates a magnetic tape on which the information
- such as the ink jet driving conditions is recorded at
- 35a in parallelism to the direction 6f insertion of

the ink cartridge by variatioﬁs in magnetization polarity,

5 density, etc. Also, in order to prevent unsatisfactory
reading of the information caused by a change in the
insertion speed, exclusive tracks in which timing
information is written at predetermined intervals are
set at 35b in parallelism to the track in which the

10 aforementioned information is written.

As shown in Figure 12, the information such as
the ink jet head driving conditions recdrded on the
magnétic tape is successively read by a reading head
36 when the ink cartridge is inserted into the ink jet_

15 recording head body. Aftet this information is
transferred to the RAM area in the ink jet recording
apparatus body, the ink jet recording head can be
driven on the basis of this information in the same
manner as in the embodiment shown in Figure 10.

20 _

[Embodiment 4]

Figure 13 shows anothér embodiment in which
the method of recording information on the ink cartridge
in the embodiment shown in Figure 12 is changed. 1In thé

25 present embodiment, the inform&tion such as the ink jet
driving conditions uses a bar code 37 sticked to the

housing portion of the ink cartridge, in place of the
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unit of the apparatus body inmmediately
bonse to contact connection, there will not

r is introduced into the i nk supply systen1
aftridge 227 is pulled out during the
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t he apparatus body will detect it before ink conmmunication is cut off and
therefore, a simlar inconvenience will not occur if the operation is
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magnetic tape shown in the previous embodiﬁent. Again
in this case, as in the previous embodiment, the
information such as the recording head driving conditions
is successively read by a reading head 38 when thé ink

cartridge is inserted into the ink cartridge receiving

- portion 27 of the ink jet recording apparatus. In the

present embodiment, a bar code need only be printed as
the recording medium and therefore,'the medium can be
manufactured relatively easily and an inexpensive ink

cartridge can be provided.

[Embodlment 5]

- Figure 14 shows another embodiment in which the

method of recording information on the ink cartridge in

the embodiment shown in Figure 13 is changed. 1In
Figure 14, the reference numeral 39 designates an ink
cartridge, and the reference numeral 40 denotes a
three-dimensional infarmation pattern disposed on the
housing of the ink cartridge. The information pattern
40 is molded integrally with the housing of the ink
cartridge. The refefence numeral 41 designates a
three~dimensional information pattern for timing
information. As shown in Figure 14, the information
such as the ink jet recording head driving conditions
recorded on the three-dimensional information pattern
is successively read by a reading cam switch 42 when

the ink cartridge is inserted into the ink cartridge



Figure | nprovenent in the above-described construction.
In the 4_~~ ere, the wiring resistance pattern is divided

into t njlying forwardly with respect to the direction of
i nserti

cont act 0] andit e pattern lying rearwardly is a- resi st ance
pattern |25 3468 havi ng a fesistance val4@ deternined in conformty with the
col or, e ink. Figure 24B shows the rel ation anong a
range ‘

1 receiving portion of the ink jet recording apparatus.
After this information is transferred to the RAM area
in the ink jet recording apparatus body., tE; ink jet
recording head can be driven on the basis of this

5 information in the same manner as in the embodiment

shown in Figure 10.

[Embodiment 6]
Figure 15 shows another embodiment in which the

10 method of recording information on the ink cartridge
in the embodiment shown in Figure 14 is changed. 1In
Figure 15, the reference numeral designates an ink
cartfidge, and the reference numeral 41 denotes a
three-dimensional informaﬁion pattern disposed on the

15 housing of.the ink cartridge 40. The information pattern
41 is molded integrally with the housing of the ink.
cartridge. The reference numeral 42 designates a
three-dimensional information pattern for timing
information. In the embodiment shown in Figure 15,

20 the information such as the ink jet head driving
conditions so recorded in the three-dimensional
information pattern is successively read by the
photoelectric switch 43 of-the ink jgt recording head
body.when the ink Cartridge is inserted'into the ink

25 jet recording apparatus. After: this information is
transferred to the RAM area in the ink jet recording

apparatus body, the ink jet recording head can be
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with th

h 438

ctjs i306A and 306B are in contact with the pattern
nge wnﬁgﬁﬁbahick

the contacts 306A and 306B are in contact 5 only
iIng a range within which the cartridge is held. In

Fi gure [err] indicatjes a limt position in which ink comunication is
done as ' ; . 49
1 driven on the basis of this information.

The medium for transmitting the information by
the aforedescribe’d various systems, as shown in Figure
16, may preferably be disposed, for example, above the
5 ink connecting portion between the ink cartridge and
the recording apparatus with respect to the direction
of gravity. That is, it is preferable that as shown
in the surfaces 44-48 on the cartridge in Figure 16,
the information medium or the information delivery
10. portion between the information medium and the ink jet
recording apparatus body be positioned above the level
line of a cap 15 which is the ink connecting portion
between the ink cartridge and the ink jet recording
apparatus.
15 By the information medium or the information
delivery portion between the information medium and
the ink jet recording head being so provided above
the ink connecting portion with respect to the direction
of gravity, the ink flows down wardly of the cartridge.
20 along the direction of gravity even if it leaks from
the ink connecting portion and therefore, the medium
can be prevented from being wetted by the ink. Thus,
adverse effects such as electrical leak, the corrosion
of the terminal portion and the unsatisfactory operation
25 of the sensor caused by slight leakage of the ink during
the mounting or dismounting of the ink cartridge can be

minimized.



Al so, .

i ndi-cat es |3ppl TP Ao wepisgn which the cartridge 227 is 10 held, and
indicatesl ;;ggm:.em§ﬁ Jdftion in which the cartridge 227 strikes.
[err] indijcates a limt sition on this side with respect to the
directionjoff i hSMAR 49972 n}whi ch the contacts 306A and 306B are in contact

with the pajtern 346A and
limt position on ™

whi ch thet

only with the pattern 346
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W th respect

The ink cartridge 154 of the present invention
can also be applied to an ink cartridge for supplying
iﬁk to the ink imparting portion 153 of an apparatus
of the type in which as shown in Figure 17, when "an
ink retaining member 152_passes through the ink

imparting portion, a hole or fecees 156 formed in the

ink retaining member 152 is filled with ink and when

the ink reaches the surface of the hole or recess 156
in the ink retaining member 152 filled with ink or the
surface of a recording head 151, a desired voltage is
applied to the recording head 151 to thereby discharge
the ink and form an image on a recording medium 157
dispesed in epposed relationship'with the recording
head 151 and moved on a.platen.

In this case, as in each of the aforedescribed
embodiments, control can be effected such that the
various kinds of information given to the cartridge
154 are transmitted by the interface 159 between the
ink imparting portion 153 and the cartridge and a

procesSing table based on the information is selected

to thereby effect predetermined driving of the head 151.

[Embodiment 7]

e short-cir%¥ited, 15 and i ndi cates a
Qo the direction of insertion in

df 306B-are of f the pattern 346A and in contact

and the resistance value of this pattern is

it is desirable

The ink cartridge carrying thereon an information

medium in the form as previously described has a
construction as shown, for example, in Figure 19, and

can be applied to an ink jet recording apparatus which
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is shown with its cover removed.

In.Figure 18, the reference numeral 201
designates a recording.head in the form of a'chip, and
the reference numeral 202 denotes a carriage carrying
the recording head 201 thereon and enabling the
movement of its own for the scanning by the recordihg
head 201. On the carriage 202, as will be described
later, there are provided a support member for removably
carrjing the recording head 201 thereon, and a cover
member (indicated by dot—-and-dash line) fofming a part
6f the recording head 201 and protecting a substrate
printed with a head dri#ing cifcuit or the like.

: The recording head 201 has 64 discharge openings

disposed in the front end portion thereof, and an ink

liquid path communicating with each of these discharge

openings is provided. Further, behind the region in
which the ink liquid paths are disposed, there is
provided a common liquid chamber for supplying ink to
these liquid paths. In the ink liguid paths correspondlng
to 64 discharge ports, there are prov1ded electro-
thermal conversion elements generating discharge
energy available to discharge the ink liquid from
these discharge portS'andl?lectrode wiring for supplying
electric power to the electro-thermal conveision
elements.

These electro-thermal conversion elements and

electrode wiring are formed on a substrate formed of



s colgiined, but in the present enbodinent, a nore excellent
vs performng the foll ow ng operation. Figure 25A

di hgﬁ'b sHows the essential 5 portions of a control circuit

ac ordmaé pre<ent enbodi ment. In Figure 25A the reference nunera
40 signates thejcdntrol unit of the paratus body which may be in the
forlmof a m er having a CPU foP«~effecting the process of Figure

| of 10 the entire apparatus, an ROM storing therein a
program

1 silicon or the like by the film-forming techniqﬁe, and
partition walls, a top plate; etc. formed of resin or |
a glass material are layered on this ;ubstrate, whereby
_said discharge openings, said ink liquid paths and
S said common liquid chamber are constructed. Further
rearwardly of said construction in the recording '
head 201, a driving circuit for driving the electro-
thermal conversion elemenrs on the basis of a recording
signal is provided in the form of a printed substrate.
10 _ In the carriage 202, rearwardly of the above-
described recording head 201, there is disposed a
connector substrate 212 through a connector 209. On
the cbnnector substrate 212, there are disposed the
conngctor 209 for connection to the récbrding head 201
15 and a connector for connection to a flexible cable from
the control circuit of the apparatus body. Also, a
capacitor, a resistor, etc. are mounted on the connector
substrate 212, and by these, the drop of the power
source voltage supplied through the flexible cable and
20 the mixing of noise with a signal are compensated for.
Further, the connector substrate 212, as will be |
described later, is supported on a slide member so that
it may.slide'with the openrpg-closing movement of the
cover member and the connector 209 may be connected
25 to the terminél of the recording head 201.
The carrlage 202 is slidably and plvotably

.engaged with a guide shaft 203 through an engagement



to the process procedure, and an RAM for worki ng.
denotes a detector for detecting the resistance
s 306A and 306B. Wen said resistance value is 15

n said resistance value is infinity, it indicates
7.1s not yet qggnted, and when said resistance
val ue, it indi*Cdtes 20 that the ink cartridge 227

S properly hel d. The reference nuneral 420 designates a display device

for
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portion 262a, and the guide shaft 203 is provided 6ver
an area longer than the width of recording paper so as
to be orthd%onal to the direction iﬁ which a recording
inedium such as recording paper is conveyed. Also; the
carriage 202 is connected to a portion of a belt, not
shown, extended in parallelism to the guide shaft 203,
and by this belt being driven by a carfiage motor, not
shown, the movement of the carriage 202 along the guide
shaft 203, i.e., the scanning movement of the recording
head 201, be comes possible. Also, the carriage 202
and the recording head 201 obtain the force for
pivotaliy moving about the guide shaft 203 from their
own giavity, and with this force as a biasing force,
they bias a paper keep plate 208 to bé described
through a slide mgmber proﬁided on the carriage 202 for
sliding on the paper keep plate. Thereby, the recordiné
head 201 can keep a predetermined spacing between it
and the recdrding paper used in conformity with the .
thickness of.the recording paper.

. The recording paper 206 fed from a paper
supply cassette, not shown, or fed manually is supplied
to the apparatus body_through a paper supply port
comprised_of an uppér paper guide 207a and a lower
paper guide 207b. The paéer keep plate 208 having a
curvature is continuous to the extension of the upper
paper guide 207a. The paper keep plate 208 is

disposed so as to press the recording paper against a
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paper feeding roller 205, and is formed of such a
material that the frictional force created between the
paper keep plate and the recording paper during the
pressing is smaller than the frictional force created
between the paper feeding roller 205 and the recording
paper. Also, thellower paper guide 207b extends to

the region in which the paper feeding roller 205 is
disposed parallel to the paper keep plate 208.

Thus, the recording paper 206 fed from the
paper supply port is conveyed by one line each upwardly
in the abparatus with the rotation of the paper feeding
roller. At this time, the recording paper 206 slides
on a:plate-like platen 207 while the spacing between
it and the recording head 201 is regulated toa = .
predetermined magnitude by the paper keep plate 208 and
the platen 207.

The recording head 201, with its scanning
movement, discharges ink droplets to the recording area
of the recording paper 206 opposed thereto to thereby
effect recording of one ;ine, and by this recording
and the conveyance of the recording paper.for said
one line, recording of each one line is sequentially
effected, whereby characte;s, images or the like are
formed. The recording paper 206 on which recording
has been effected, with the conveyance thereof, is
dischérged onto a paper discharge tray, not shown, by

paper discharge rollers 204 and spurs 240A and 240B
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stopped state, and at a step S5, the o

-‘of t he apparatus or during the interchange of the
ijln addition, during the recording operation. 5

tarted, the resistance value is first read at a

, the resistance value is infinity, it neans a case
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provided above the recording paper conveyance path.

Five pairs of such spurs 240A and 240B are provided
coirespondingly to the éaper discharge ro;lers 204, .
and a spur cleaner is interposed between each pair of
spurs. A member for supporting these spurs and spur
cleaners is not shown in Figure 18. The spurs 240A

are designed to impart a pressure force to the paper
'discharge rollers 204 with the recording paper
interposed therebetween, and the spurs 240B are designed
to regulate the recording paper conveyance path between
fhem and the platen 207. The paper discharge rollers
204 are rotatively driven so as to be greater in
peripheral speed than the paper feeding roller 205,
whereby the recording paper 206 in the portion thereof

constituting the recording area is pulled upwardly and

thus, the recording paper 206 can bg prevented from

floating up from the platen 207.

Near the homé positioh in the area continuous
to the scanning area of the recording head 201, there
are provided a series of constructions for the dischargé
recovery process. That is, there aré provided a blade
226 for removing water drops, dust, etc. on the discharge
port surface in which the Qischarge ports are disposed
by the wiping moﬁemenﬁ thereof, an absorbing portion
225 for removing watef_drops, etc. on the discharge
port surface chiefly by absorbing them, and a cap 213

for effecting the capping for the hermetic sealing of



resi stance value is "0", it neans that the
slip out and 15 therefore, advance is made to a

On the;
cartri dgd

227 to pe surely held Fuyther, if the resistance value is a predetern1ned
20 val pe=rt—mrEansT he cartridge 22%5@s already surely held and
therefole. the infg Lah (the color or the |like of the ink) regarding the
cartridge corresponding to that resistance value is recognized and a
setting

1 the discharge port surface, idle discharge and ink

absorption. These members are designed to 5e movable
back and forth relative to the.;oving area of the
recording head 201 while being supported as a unit by

S a moving support member 214,.and perfbrms their
respective operations at approériate timing. Also,
the ink absorption in the cap 213 is effected by a
pump 224 communicating with the cap 213 through the
hollow portion of the moving support member 214 and

10 a tube. During the capping by the cap 213, a hole
formed in a cap arm 217 mounted on a side of a holding
member for thé cap 213 and a projected portion provided
on tﬁe carriage 202 are engaged with each other, whereby
the recording head 201 is precluded from rotating

15 rearwardly to thereby ensure the capping of the

discharge port surface by the cap 213.

20

25
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:,A';77ﬁ5§§g§§to is carried out (a step S11)..
iz i

has inserted the cartridge 227 but the clicks
recesses 332, or when the engagenent

rel eased for'sone reason or other, the cartridge
therefore the cartridge is liable to slip out.
s-306A and 3D6B are connected to the pattern

The rotation of the paper feeding roller 205,
and the paper diécharge rollers 204, and the operations
in tné discharge recovering mechanism, i.e., the back
and forth movement of the cap 213, the blade 226 and
the absorbing member 225 as a unit and the absorbing
operation by the pump 224, are performed'by the
utilization of the rotative driving force of a feed
motor 221. That is, the rotative driving force of the
feed motor 221 mounted on a po;tion of the apparatus
body frame is first transmitted to a transmission
switching gear train 219. 1In this gear train 219, the
selectioﬁ and switching of each gear is effected by the
movement of a selection gear (not shoﬁn) operatively
associated with the movement of the carriage 202, i.e.,

the scanhing movement by the recording head 201, the

movement to the home position or the discharge recovery -

~device and the stoppage at these positions. Thereby,

the rotation of each gear in the gear train 219 is
transmitted to the paper feeding roller 205 and the
paper discharge rollers 204 through an intermediate feed
gear 220, and transmitted to the cap.213, etc. finally
through a cam 216, and further transmitted to the pump
224 through a pump gear 222 and a pump cam 223.

The supply of ink ;o the recording head 201 is
effected from an ink cartridge 227 mounﬁed in the
recording aéparatus body, through a flexible tube

capable of following the movement of the carriagelzoz,
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400 of t e t bddy can recogni ze such a situation and switch off the
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Also, the moved position of the carriage 202 is
detected by counting the.number of steps of the
carriage motor with the position of engagement between
a home position sensor 211 provided on the carriage
202 and a home position detecting flag provided near
the end of the movement area of the carriage 202 as
the reference.

Description will now be made of the construction
of the ink cartridge 227 according to the present
embodiment and the construction of the mounting portion
of the body side on which the ink cartridge is mounted.

. Figures 19A and 19B show an example.of the
consfruction of the mounting portion of the body side.

First, in Figure 19A, the reference numeral 302
designates a cartridge inserting portion for receiving-
the insertioq of the ink cartridge 227. The reference
numeral 304 denotes a contact hélder for holding leaf

sprlng-llke contacts 306A and 306B as means for readlng

- the information provided on the ink cartridge 227.

The contact holder 304 is combined with the inserting
portion 302 by a latch portion 308 being engaged with

a hole 310 in the inserting portion 302. The reference

" numeral 312 designates a connector for connecting the

contacts 306A and 306B to a body control unit.
The reference numeral 314 denotes a hollow
needle member which enters the interior of a containing

bag for ink to be suppiied which is contained in the ink
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and the carf rffdge and~tHe=qar{t ri dge hol ding position, it is of course

possi bl e t hat tq%ﬂgRt 992 gnd the inserting portion therefor adopt
suitable consjtr ctlons orj @xanple, the cartridge hol ding need not al ways
20 resort : d|recesses. Further, the reading of the
information regarding the inK cartridge need not always be electrical, but
may be, forTexanptre—optreas Furthernggﬁ I n the above-descri bed

enbodi ment, the waste ink is also introduced into the cartridge, but the 25
cartridge may al so be of the type which effects ink supply al one.

1 cartridge 227. The hollow needle member 314 is formed
with an ink conducting aperture 316 in the tip. end
portion thereof. An ink supply tube is mounted on éhe
other end of the needle 314, and the tube is connected

5 to a common liquid chamber portion in a head chip 110
provided on the recording head 261. Means for detecting
the amount of remaining ink can be provided intermediately
of this ink supply system.

The reference numeral 318 denotes a waste ink
10 pipe for directing waste ink to an ink absorbing member
which.enters the ink cartridge 227 and is contained
therein. The waste ink is ink discharged during the
ink ﬁefreshing process,.for example, in the ink supply
system or the common liquid chamber, or ink discharged

15 during the recovery process.

The reference numeral 320 designates clicks as
a fastening means for the ink cartridge 227. One click
320 is provided on each side of the inserting portion
302. These clicks 320, as shown in Figure 19B, receive

20 the insertion of the cartridge 227 by an engagement
portion 322 being resilienﬁly flexed with the engagement
thereof with a side of thé cartridge 227 during the
insertion of the caftridge_227, and hold the cartridge
227 in that position by the engagement portion 322

25 restoring its original shape when a recess 332 in the
cartridge 227 reaches the clicks.

Figure 20 shows an example of the construction
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J
I nformati oh SS gc?onpl shed in the cartridge carrying thereon the
i nf ormati op ously described, and the driving of the
recordi ng he d best suited fpr the ink used can be acconplished. 5

[ Enbodi nenf 8]

60

1 of the ink cartridgé 227 accordihg to the present

embodiment.
In Figure 20, the ﬁ%ference numeral 340 denotes

an ink bag containing therein ink to be supplied. -

5 The ink bag 340 is provided with a plug 342 made, for
example,'of rubber. The needle-314 is inserted into
this plug 342 and further enters the interior of the ink
bag, whereby ink communication is accomplished. The
reference numeral 344 designates an ink absorbing member

10 £for receiving the above mentioned waste ink. The
aforedescribed medium for transmitting the characteristic
of the ink in the cartridge is attached to a portion of a
side qf the upper'surface of the ink cartridge 227.

Figure 21 illustrates each portion for coupling

15 the ink cartridge 227 to the body side; In Figure 21,
the reference numeral 346 denotes a wiring resistance
pattern provided on the upper surface of the ink cartfidge
227, and the control unit of the apparatus body can
detect the presence or absence of the mounted ink

90 cartridge in conformity with the conduction/non-
conduction between the contacts 306A - 306B through
the wiring resistance pattern 346. Also, by this wiring
résistance pattern being made into a resistance pattern
having.a resistance value determined in conformity with

25‘ the color or dehsity or the like;of the ink containing
this pattern, the control unit of the apparatus bédy can

read the information thereof.



@npl e of the ink cartridge nmounting mechani-sm
vention. In Fi.gure 26, the reference nuneral 304
bf the ink cartridge according to the present

|l eft and right side walls of the ink cartridge
5~ 336 and 336 Yesi gnate 15 | ocking nenbers
vention which are provided along the left and

right sides of an insertion path 332. In the present enbodi ment, the l|eft
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In the present embodiment,'the.location and
diménsions of each coupling portion are determined so
ﬁhat an inserted position (:) in which the needle 314
penetrates through the plug 342 with the insertion of
the ink cartridge 227 and the aperture 316 comes to the
interior of the ink bag 340, whereby ink communication
is accomplished, a positidn (:) in which the contacts
306A and 306B are connected to the wiring resistance
pattern 346 and a position (:) in 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 m;de such that when
the éperation‘inserts the cartridge 227,_£he needle 314
first enters the interior of the ink bag 340 and when
the cartridge is furthér inserted,.the'contacts 306A and
306B are then connected to the resistance pattern 346

and only when the cartridge is still further inserted,

" the clicks 320 come into engagement with the recesses

332, In the case of the present embodiment, the ink
cartridge 227 contains the waste ink also therein and
therefore, it is desirable that in the position (:),
the waste ink pipe 318 be also positioned in the ink
cartridge 227.
Thé above~described positional relation is
shown in Figure 22, In Figure 22, (:) indicates a

position in which the ink cartridge 227 finally strikes

in the direction of insertion, and the range from‘(Z)



and- r i {gfgBl. ;;y,}:'} f2ls 336 and 337 differ in shape fromeach other, as

shown. {¥&gees==""""" i the case of the present enbodi nent, the unl ocking
menber he | ocki ng nenbers 336 and 337 are all disposed at
the sake a ove thelbottom surface of the insertion path 332, but the
unl ockilnq_neghess ] | 342 differ |q;ghe|r projected 25 position in the
di rectijon of |nserquﬂ Al n.this case, & is desirable in preventing the
error et e cthre and mal functi oni ng that the amount of deviation

1 to (:) is a range in which the cartridge 227 is movable
in its held position due to the.béck-lash of the clicks
320 and recesses 332, or a range in which the clicks 320
come into engagement with the recesses 332 and the

5 cartridge 227 is further inserted until it strikes
against the innermost part of the inserting position
302.

If such positional relation is not assumed,

there will occur inconveniences as shown in Figure 23.

10 " That is, in the relation shown in Figure 23a,
even if cartridge holding is done, the information
regarding the cartridge cannot be read through the
contabts 306A and 306B and therefore, in some cases,
the control unit of the apparatus body may judge that

15 the cartridge is not yet inserted. In the relation
shown in Figure 23B, contact connection is effected
prior to ink communication and therefore, the control
unit of the apparatus body may judge that the cartridge
has been mounted, and may start a predetermined operation,

20 Wwhereby air may be introduced from the ﬁeedle'314 into
the ink supply system. This also holds true of the
relation shown in Figure 23C and moreover, if the |
operation discontinues the inserting operation by the
confirmation of a click sound, ink communication will

25 not be provided at all.

Also in the relations shown in Figures 23D and

23E, in spite of éartridge holding being done, there is
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1 a case where the needle 314 is out in that range or

contact connection becomes unstable.
In contrast, according to the rélatio; as shown

in Figure 22, ink communication, contact connection and

5 _cartridge holding take place in the named order during
the insertion of the cartridge and therefore, the
operator only need confirm cartridge holding simply
by a click sound or the like. Alsb, éven if the control
unit of the apparatus body immediately starts its

10 operation in response to contact connection, there will
not occur the inconvenience that air is introduced into
the ink supply system, and even if conversely, the
carﬁﬁidge 227 is pulled out during the operation of the
control unit of the apparatus body, the control unit of

15 the apparatus body will detect it before ink communication
is cut off and therefore, a similar inconvenience will
‘not océur if the operation is discontinued.

Figure 24A shows a further improvement in the

above-described construction. In the example shown

20 there, the wiring resistance pattern is divided into
two, and the pattern lying forwardly with respect to
the direction of insertion of the cartridge is a pattern
346A for short-circuiting the contacts 306A-306B, and
the pattern lying rearwardly is a resistance pattern

25 346B having a resistance value determined in conformity
with the color, density, etc. of the ink.

Figure 24B shows the relation among a range
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within which ink communication is done in such a
construction, a range within which the contacts 306A

and 306B are in conﬁgct with the pattérn 346A, a range
within which the contacts 306A and 306B are in contact
only with the pattern 346B, and a range within which the
cartridge is Held.

In Figure 24B, (:) indicates a limit position in
which ink communication is dohe_as 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, indicates a limit
position on this side with respect to the direction of
inserfion in which the contacts 306A and 306B are in
contact with the pattern 346A and are short-circuited,
and indicates a limit position on this side with
respect to the direction of insertion in which the
contacts 306A and 306B are off the pattern 346A and in
contact only with the pattern 346B and the resistance
Value of this pattern is read. Here, it is desirable
that the position be the position @ or a position:
near it, and in the present example, a position near
the position (:) in the direction of insertion of the
cartridge in which particularly the-engégement between
the clicks 320 and the recesses 332 is released and the
cartridge 27 is ready to slip dut.

The relation among the various positions is as

* shown, and an effect siﬁilar to that in the case of
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Figure 21 is obtained, but in the present embodiment, a

more excellent effect is obtained by performing the

following operation.
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Figure 25A diagrammatically shows the essential
portions of a control circuit according to the present
embodiment. In Figure 25A, the reference numeral 400
designates the control unit of the apparatus body which
may be in the form of a microcomputer having a CPU for
effecting the process of Figure 25B and other control of
the entire apparatus, an ROM storing therein é program
or the like corresponding to the process procedure, and
an RAM for working. The reference numeral 410 denotes a
detedtor for detecting the resistance value between the
contacts 306A and 306B. When said resistance value is
"0", the detectci 410 indicates that the contacts are
short-circuited by the pattern 346A, and when said
resistance value is infinity, it indicates that the ink
cartridge 227 is not yet mounted, and when said
resistance value is a predetermined value, it indicates
that the ink cartridge 227 is proéerly held. The
reference numeral 420 designates a display device for a
message or the'like; or output means of sound or the
like, or a notice unit which may comprise a.combination
thereof. The letter I denotes an operation stopping
signal for each portion.

Figure 25B shows an example of the operation

procedure of the present embodiment and this procedure
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own in Figure 26, whereby the ink cartridge 304
-u ted position. 5- However, when the ink
upsi de down by m stake ‘as shown, f or exanple, in
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can be started at suitable timihg during the closing of
the power source switch of the apparatus or during the

interchange of the ink cartridge 227, and in addition,

during the recording operation. -

When this procedure is started, the resistance
value is first read at é step S1l. If at this step, the
resistance value is infinity, it means a case where the
cartridge 227 is not mounted and therefore, advance is
made to a step S3, where the operation of each portion
is maintained in its stopped state, and at a step S5,
the operator is noticed to promote to insert the cartridge
227.

: On the other hand, if the resistance value is "0",
it means that the cartridge 227 is ready to slip out and
tﬁerefore, advance is made to a step S7, where the
operation of each portion is stopped, whereafter at
a step S9, the operator is noticed to promote the |
operation for the cartridge 227 to be surely held.

Further, if the resistance value is a pfedetermined
value, it means that the cartridge-227.is already surely
held and therefore, the information (the color or the
like of the ink) regarding the cartridge corresponding
to that resistance wvalue i§ recognized and a setting |
process corresponding theretd is carried out (a step Sll).

That is; when the operator has inserted the
cartridge 227 but the clicks 320 have not come into the

recesses 332, or when the engagement therebetween has be



will be s ek e portion 336C and the front face of the ink
cartridge w"TT'bear agaln tf the protective plate 333. Consequently, the

i nserti ng; 1k ink cartridge 304 will be precluded by the
protectivg olate 333 and ink cartridge 304 will not be directed to its
nount ed ppsl h jnot shown, when the ink cartridge 304 is about "
to be nnuuLgd_ML,h its fro and rearbﬁbversed t he unl ocki ng nenbers 20
are |ikewSe apsent and tnerefore the |ocking menbers 336 and 337 are not
operated. Thereby the reliability of the cartrldge nDuntlng is ensured and
t hus, the transm ssion

1 released for some reason or other, the cartridge

holding is not complete and therefore the cartridge is
liable to slip out. 1In such a case, the.;ontacts 306A
and 306B are connected to the pattern 346a, whereby the

5  control unit 400 of the apparatus body becomes unable to
read the inherent information of the cartridge 227 and
therefore, the control unit 400 of the apparatus body
can recognize such a situation and switch off the
operation of the apparatus, thereby noticing the

10 operator to promote to sure;y insert the cartriage 227.
Thus, the operator can be noticed of such a danger that
the cartridge 227 will slip out of the apparatus.

' If the positional relation as described above can

be basically kept with regard to the reading position for

15 the information regarding the supplied ink communication
and the cartridge and the cartridge_holding position, it
is of course possible that thé cartridge and the
inserting portion therefor adopt suitable constructions.
For example, the cattridge holding need not always

90 resort to the clicks and recesses. Further, the reading
of the information regarding the ink cartridge need not
alwaYs be electrical, but may be, for example, optical.
Furthermore, in the above-@escribed embodiment, the
waste ink is also'introduéed into the cartridge, but the

95 cartridge may also be of the type which effects ink
supply alone.

By adopting such a construction, reliable reading



of the infor ’ﬁ .fﬁMEM%t formation nediumcarried on the cartridge can
al so be relifa y“atco - { 25 [Enbodi ment 9] Figure 28 shows still

anot her enbqgd 1i{the present invention. In the ink cartridge
304 accordinfg to thIS eg%odl nt, the unlocking nenbers 341
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1 of the information can be accomplished in the cartridge
carrying thereon the information medium as previously
4
described, and the driving of the recording head best

suited for the ink used can be accomplished. -

[Embodiment 8]

Figure 26 shows another example 6f the ink
cartridge mounting mechanism according to the present
invention. 1In Figure'zs, the reference numeral 304

10 designates an.example of the ink cartridge according to
the present invention, and the reference numerals 341
and 342 denotes unlocking members projectedly provided
on the left and right side walls of the ink cartridge
304. The reference numerals 336 and 337 designate

15 locking members according to the present invention which
ére provided along the left and right sides of an
insertion path 332. 1In the present embodiment, the left
and right locking members 336 and 337 differ in shape
from each other, as shown.

20 In the case of the present embodiment, the
unlocking members 341 and 342 and the locking members
336 and 337 are all disposed at the same level above
the bottom surface of the insertion path 332, but the
unlocking members 34i and 342 differ in their projected

25 position in the direction of inSertioﬁ. In this case,'
it is desirable in preventihg the error of manufacture

and malfunctioning that the amount of deviation between



and 342 p ECr e ESfles thereof are made ‘to differ from each ot her

in the | eyey =&« o g@ffion 5, path 332. Again in the present

embodi meng , [ t, 15 d6sTTan] € for the same reason as set forth in the

previ ous e amount of the deviation between the unl ocking
menber s 4e . {Thus, the | ocking nenbers 336 and 337 are al so
disposed o) ~k==8p il evel s corresponding to the unl ocking nenbers
341 and ‘34 i_nk ca tridge m)unﬁfgg mechani sm constructed as

1 the unlocking members be 5 mm or more.

Thus, when the ink cartridge.304 is further
inserted from the state shown in Figure 25, the locking
member 342 may reach the end of the wedge portion 337A

S of the locking member 337 in a state in which the
unlocking member 341 has reached the end of the wedge
portion 336A of the locking member 336. The reference
characters 336B and 337B designate locking grooves in
tﬁe respective locking members, the reference character

10 336C denotes an escape portion, and the reference
characters 336D and 337D designate returning wedge
portions provided to return a protective plate 333
smooﬁhly from its pushed-up position to its locked
position as shown.

15 Reference is now had to Figures 27A-27D to
describe the cartridge mounting opefation in the ink
cartridge mounting mechanism consﬁructed as described
above. First, when the ink cartridge 304 is mounted in
a normal posture, as shown in Figure 27A, the unlocking

20 members 341 and 342 provided on both sides of the ink
cartridge 304 slidably contact with the wedge portion
336A of the locking member 336 and the wedge portion
337A of the locking member.337, respectively, and
pivotally move the loeking membere 336 and 337 in

25 opposite directions as shown in;Figure 27B to thereby
liberate the protective plate 333 from the restraint by

the locking grooves 336B and 337B, and rotate the



't ed upsi de down, the left and right unl ocking nenbers
enme i.nto engagenent with the | ocking nenbers 336 and
kfcadrtridge is inserted with its front and rear reversed,
efsjare not present on the first half of the cartridge,
tqte of 20 the protective plate 333 is not rel eased
t hus, wong nountifng i s prevent edrp@i gures 29A and 29B show an ink
' ' yet still another enbodi ment of the present

i nvention. The present enbodi ment is such that the

1 protective plate 333 in the direction of arrow B
against the spring force of a spring 335 as shown in
Figure 26, whereby the ink cartridge 304 can be
directed to its mounted position. _ -

5 However, when the ink cartridge 304 is mounted -
upside down by mistake as shown, for example, in Figure
27C, the ﬁnlocking members 341 and 342 pivotally move
the locking members 336 and 337 as shown in Figure 27D and
thus, the protective plate 333 is not liberated from

10 . these locking members. Also, even if the 1ocking members
336 pivotally moves at all, the unlocking member 342
will be stopped in the escape pértion 336C and the front
face of the ink cartridge will bear against the
protective pléte 333. Consequently, the inserting

15 movement of the ink cartridge 304 will be preciuded by
the protective plate 333 and the ink cartridge 304 will
not be directed to.its mounted position. Although not
shown, when the ink cartridge 304 is about to be mounted
with its front and rear reversed, the unlocking members

20 are likewise absent and therefore fhe locking members 336
and 337 are not operated. Thereby the reiiability of the
cartridge modnting is ensured and thﬁs, the transmission
of the information from the information medium carried
on the cartridge can also be reliably accomplished.

25 ,

[Embodiment 9]

Figure 28 shows still another embodiment of
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25 | ocafi t he unl'pcki ng nenbers are changed for each ink cartridge
and for MMAR Bf7caftfidges containing therein inks which differ in the
charactpr]stics thereof 72 such as color, etc. can be correctly nounted
on theif nting portions. That is, the ink cartridge 304A
shown i & 29A and tjhe ink cartridge 304B shown in Figure 29B are nade
to diff

er . 71

1 the present invention. In the ink cartridge 304

| according to this embodiment, the unlocking members 341
and 342 provided on both sides thetgof are made to
differ from each other in the level from the insertion

5 path 332. Again in the preseht embodiment, it is
desirable for the same reason as set forth in the
previous embodiment that the amount of the deviation
'between the unlocking mémbers be 5 mm or more. Thus,
thé locking members 336 and 337.are also disposed so

10 as to keep levels corresponding to the unlocking
members 341 and 342.
' In the ink cartridge mounting mechanism
constructed as described above, even if the ink
cartridge 304 is inserted upside down, the left and

15 right unlocking members 341 and 342 will not come into
engagement with the locking members 336 and 337; and if
the ink cartridge is inserted with its front and rear
reversed, the unlocking members are not present on.the
first half of the cartridge, whereby the locked state of

20 .the protective plate 333 is not released and thus, wrong
mounting is prevented.. |

Figures 29A and 29B show an ink cartridge

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

25 locations of the unlocking'members are changed for each
ink cartridge and for example, ink cartridges containing

therein inks which differ in the characteristics thereof
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ru'oCking menbers 341 and 342 in the direction of

t{ hori zontal deviation thereof differ from each
and ' D2. So, assuming that for exanple, red ink is
artridge 304A and black ink is contained in the
hdugh not shown, | ocking nmenbers provided on the

ede—cuctoma dre nade to corr

i nk supply system and the nounting portion of a
§ggnd to the levels of 15 the

unlocklng nenbers 341 and 342, whereby even if a
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such as color, etc. can be correctly mounted on their
corresponding mounting portions. That is, the ink
cartridéé 304A shown in Figure 29A and the ink
cartridge 304B showh in Figure ZQB ére made to differ

in the locations of unlocking_members 341 and 342 in the

direction of height énd the amounts of horizontal

" deviation thereof differ from each other as indicated

by D1 and D2.

So, assuming that for example, red ink is

_ contained in the ink cartridge 304A and black ink is

contained in the ink cartridge 304B, although not shown,
locking members provided on the mounting portion of a

red ihk supplf-systeﬁ and the mounting portion of a black
ink supply system are made to cbrrespond to the levels of
the unlocking members 341 and 342, whereby even if a
wfong attempt is made to mount an ink cartridge of

a different color, the mounting thereof can be precluded

and at the same time, the mouhting of the individual ink

.cartridges 304A and 304B themseives in a wrong posture

can be prevented. By wrong mounting being thus

prevented, the reliable transmission of information

can be accomplished in the cartridges of the aforedescribed
construction each having ag information medium and

optimum driving of the recording head matching the ink

used can be accomplished.



wr ong mount an ink cartridge of a different color, the
nount i “@recl uded and at the sane tine, the nounting of the
i ndi vi @ ¢ 304A and 304B t henselves in a wong posture 20
can be 4miorjg nounting being thus prevented, the reliable
transni.,'nn of lnfnrnrtron can be acconplished.in the cartridges of the

,xcrlbed constructijon- each having as information nmedi um and opti num
dri vi ng—of— ecardingihead natchlng ff8 i nk 25 used can be acconpl i shed.

1 ‘[Embodiment 10]

Figures 30A and 30B show another embodiment of

the ink carfridge according to the present invention.
In these figures, the reference numeral 401 designates

5 an ink cartridge having therein an ink containing
portion, not showh, the reference numeral 402 denotes a
shutter kept slidable along an opening 4012 in the upper
surface of the cartridge 401, the reference character
402A designates a shutter projection projected.upwardly

10 from the shutter 402, and the reference numeral 403
denotes a coil spring interposed between the shutter 402
and a spring receiving wall 401B. By this coil spring
403,:the shutter 402 is biased leftwardly along the
opening 40l1A and the shutter projection 402A is caused

15 to bear against the end edge of the opening 40l1A to
thereby keep the opening 40iA closed.

The reference numeral 404 designates a flag
member pivotable about a support shaft 405 and formed,
for example, of a material capable of intercepting

20 infrared light. The support shaft 405 is journalled to
the wall portion of the cartridge 401l. The reference
numeral 466 denotes a torsion coil spring provided
around the support shaft 405 and having one end thereof
restrained by the flag member 404 and the other end secured
25 to the wall portion of the cartfidge 401. The torsion
coil spring 406 biases the flag member 404 cloékwise

about the shaft 405 to thereby bias the same toward
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,Tl=s 30A and 30B show anot her enbodi nent of the
i he present invention. In these figures, the

reference ﬁ“nera»'401 de5|gnates 5 an ink cartridge having therein an ink

401,

'Or%@pMAR”997S oyn, the reference numeral 402 denotes a shutter
blle along an opgnijng 401A in the upper surface of the cartridge

the rleflesence—strraeter 4

10
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the back side of the shutter 402. On the other hand,

the reference character 422A'designates a stopper

~portion projectedly provided_from a cartridge guide

422 toward a cartridge insertion path 426. When the
ink cartridge 401 is inéerted from right to left as
viewed in Figure 30A, the shutte: projection 402A bears
against the stopper portion 422A, and with é further
inserting operation_thereafter; it serves to open the
shutter 402 against the spring force of the spring 403.
The reference numeral 424 denotes a 1ight detecting
sensor of the transmission type endowed, for example,
with the infrared light detecting function. The sensor
424 i$ carried on a carriage. When the ink cartridge 401
is inserted frbm the state of Figure 30A along the
cartridge insertion path 426, the shutter 402 is opened
by_the stopper portion 422A as previously described, and
in the completely mounted state of the ink cartridge 401
éhown in Figure 30B, the shutter 402 is fullf opened and
at the same time, the flag member 404 is cocked'up by
the spring force of the torsion coil spring 406 and bears
against the stopper portion 422A, and is kept in a
posture for intercepting the optical path of the
detecﬁing sensor 424. The _end portion 402B of the
shutter 402 which is projectedly provided along the
direction of the openiné therein serves to suppress
the cocking-up of the flag member 404 when the ink

cartridge 401 does not assume its completely mounted



402A “?ﬁﬁé@ﬁﬁ%ﬁ?ﬁﬁﬁﬁﬂ&r projection projected upwardly 10 fromthe
shutt &r mﬁ@“”anﬂ“rhewf flerence nuneral 403 denotes a coil spring interposed

bet wegn thq$ﬁuk ﬁg 432 jand a spring receiving wall 401B. By this coil
sprin e ¥ gr |402 is biased leftwardty al ong the openi ng 401A and
t he shut 402A is caused 15 to bear against the end edge of
the ogeni ng 401A to thereby keep the openieng 401A cl osed. The reference
nuner L flag menber pivotable about a support shaft 405
and formed, for exanple, of a material capable of intercepting

1 position as shown in Figure 30B, but assumes an

incompietely mounted position{ and as long as the'flag
- member 404 is not cocked up, "said end portion 402B is

not detected by the detecting sensor 424 and thus; the

5 inéomplete insertion of the ink cartridge 401 can be
prevented. Accordingly, in this case, it is preferable
to keep the gap between the flag member 404 and the
shutter 402 as small as possible, énd by doing so, the
timing at which the flag member 404 is cocked up, i.e.,

10 the timing at which the ink cartridge 401 is completely
mounted, can be made more accurate.

Also, when the ink cartridge 401 is to be

'removéd from the recording apparatus, the ink cartridge
401 is drawn out rightwardly from the state of Figure
15 30B, whereby the flég member 404 is pushed by the
_stopper portion 4022 and is rotated counterclockwise
and also the shutter 402 is moved by the spring force
of the coil spring 403 in a direction to close the
opening 401A, and in the completely drawn out state of
20 the cartridge, the flag member 404 is housed under the
shutter 402.

In the ink cartridge thus constructed, the flag
member for detecting the mounting of the cartridge which
is provided in the cartridge itself is houséd in the

25 interior thereof before the caréridge is mounted and
thus, does not spoil the external appearance of the

cartridge and the cartridge is easy to handle, and on
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Coempport shaft 405 is journalled to the wall portion
¥ ref erence nunmeral 406 denotes a torsion coi

fe support shaft 405 and having one end t hereof
gber 404 and the other end secured 25 to the wall
rtridge f401. The torsion coil spring 406 biases the flag
out the shafLPéQS to thereby bias the sane toward
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the other hapd, it is only required on the recording
apparatus side to dispose a hole for cocking up and down
th; flag member and a stopper portion provided in the
cartridge guide and moreover, as will be describéa
later, by a simple construction; various kinds of
information regarding the ink cartridge can be provided

to the user with high reliability.

Such a construction enables the cartridge to

be reliably mounted with respect to the apparatus and

therefore, for example, in the case of a cartridge
carrying an information medium thereon, the corresponding

information is reliably transmitted.
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5 a stopper portion projectedly provided froma
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Figures 31A-31C shows another embodiment of
the ink cartridge according to the present invention.
In these figures, only a flange member 404 is shown,
ahd the refefence characters 404A, 404B and 404C designate
the light intercepting portions thereof. By the light
intercepting portions 404A, 404B and 404C being so changed
in accordance with the direction along the support shaft
405 thereof, i.e., the direction of movement of.the.
carriage, the détecting position by the detecting sensor
shown in Figures 30A .and 30B can be changed, and different
information regarding the ink cartridge 401 (in the
case of the present embodiment, three kinds of information)
can be:obtained dﬁe to the difference in the detecting
position. This is an example of other form of the afore-
described information medium. Accordingly, the flange
member 404 which differs in the position of the light
intercepting portion as described above from cartridge
to cartridge contaihing ink therein is used so as to
show the kind, the characteristic or the like of the
ink contained in the cartridge 401, and the number of
the kinds of the information is not limited to three
as described above. |

The amount of information which can be handled
differs depending on the résolving power during the
carfiage scanning and the detection width of the detecting
sensor, but where design is made such that detection

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



B ACEIERT on type endowed, for exanple, with the infrared

. RV B 20K STV N § ‘7 . . .
Ilght;”ﬁ;u%ﬂﬁﬁﬁé LBEETON. The sensor 424 is carried on a carriage. Wen the
i nk céar rifggﬁég%ﬁh§ nperted fromthe state of Figure 30A along the 15
cartridge . . ppth 426, the shutter 402 is opened by the stopper

porti pn{422A as previpusly described, and in the conpletel'y nounted state
of the MK cartridge 40L shown in Fi e 30B, the shutter 402 is fully
openefi—and_at_the sane finme, the flag*| nmber 404 is cocked up by 20 the
spring force of the torsion coil spring 406 and bears agai nst the stopper
portion 422A, and is kept in a '
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1 fbr 2 mm each, a flag member in ﬁhich the lighf inter-~
cepting portion is changed in position at a unit of
2 mm is provided in each cartridge, ﬁhereby ten kinés
of information can be obtained. If an attempt is made

5 to obtain such information by the conventional system,
ten independent flags will become necessary and moreover,
such flags will have to be.arranged at intervals of
2 mm on the recording apparatus side, and this will
unavoidably lead to an increased number of parts as

10 well as the complication, bulkiness and increased cost
of the apparatus, whéreas by constructing the cartridge
as shown in the present embodimenﬁ, it becomes possible
to savé‘the space by a minimum number of parts and yet
provide nuﬁerous kinds of information regérdiné the

15 ink cartridge.

Figures 32A and 32B show still another embodiment
of the present invention and a construction for transmit-
ting informatioh'indicative of the presence or absence
of ink. The present embodiment is one in which for

20 an ink bag 430 in the cartridge 401, there is provided
a flag for informing the user that the amount of ink
remaining in the ink bag has become, for example, a
predetermined amount or less. The reference numerall
440 designates that flag member, and in the present

25 embodiment, in the end portion of that side of the flag
member 440 on which a support shaft 405 is provided,

there is formed a contact portion 440A protruded



posture :i-w LEen] "%giife optical path of the detecting sensor 424.
Theend ppr 4028 of the] shutter 402 which is projectedly provided al ong

the 25 (i MAR1997he peni ng therein serves to suppress the cocking-up

of the f n the ink cartridge 401 does not assune its

conpl et el y nmounte osition as shown in Figure 30B, but assunes an
S 79

1 substantially in the form of a semicircle, and such
a contact portion 440A may always keep contact with
the surface of the ink ba; 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 ink cartridée before
mounted, althouéh not shown. |
The referéncé numeral 441 denotes longitudinal
slots formed in two wall portions of the ink.cartridge
401 which are parallel to the plane of the drawinglsheet,
10 and the support shaft 405 of the flag member 440 is
fitted in these slots 441 and suppofted.for vertical
movement and rotational movement. Also, in the case
of the:present embodiment, a torsion coil spring 406
mounted around the support shaft 405 has a spring force
15 for biasing the flag member 440 clockwise and biasing
the support shaft 405 itself downwardly along the slots
441, and biases the contact portion 440A of the flag
member 440 toward the ink bag 430. .
According to the ink cartridge 401 thus constructed,
g0 before the cartridge 401.is mounted at a predetermined
mounting position along an insertion path 426, the flaé
member 440 is housed under the shutter 402 in the same
manner as described previously in connection with Figure
30A, but when the cartridge is surely mounted at the
25 predetérmined mounting'position,?the.flag member 440
| rises in the manner as shown in Figure 32A or 32B. Thus,

simultaneously with the rising of the flag member, the
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made nore-accurate. Al so, when the ink cartridge 401 is to be
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contact portion 440A of the flag member 440 is biased

toward the surface of the ink bag 430 by the spring

{

;force of the torsion épil spring 406.

So, in the ink cartridge 401 thus provided-with
the ink bag 430 as ink containing means, wheh ink is
sufficiently stocked in the ink bag 430, the entire
flag member 440 rises at a high position as shown in
Figure 32A and thus, the light intercepting portion
440B thereof is képt at a height for intercepting the
optical path 435 of a détecting sensor 424, and when
the carriage has been directed to the position of the
cartridge 440, the presence of ink is'detected-by the
detecting sensor 424 carried on the carriage. Also,
when the ink becomes exhausted, the flag member 440
is kept in a low posiﬁion as shown in Figure 32B even
if it rises, whereby the flag member 440 does not inter-
cept the optical path 435 of the detecting sensor 424,
‘and the ink is judged to be absent.

-As is apparent from the foregoing description,
according to the present invention, a medium including
the ipformation for driving the ink jet head is provided
on the ink cartridge, whereby the ink jet recording

apparaﬁus itself can automatically set the driving

- conditions of the ink jet head matching the composition

of ink and therefore, there can be provided an ink jet
recording apparatus which is simple to operate and high

in reliability.
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s g apparatus, the ink cartridge 401 is drawn out
3 %giﬁﬁe of Figure 15 30B, whereby the flag nenber 404 is
opper pqrtli on 402A and i s rotated counterclockwi se and al so
By the spring force of the coil spring 403 in a

ipdni ng 401A, and in the conpletely drawn out state

fil-ag nmenber 404 is housed under the shutter 402.

=

fk éartrid e thus constructed, e flag nenber for detecting the
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« hounting~or the cartridge which

Also, there can be provided an ink cartridge
which can be prevented from being erroneously inserted
by the user and which has information for properly
controlling the driving of the recording head. -

Also, as described above, according to the present
invention, in the position wherein an ink tank in the
form of a cartridge forming an ink supply source is
held in the apparatus body, the ink communication with

the ink supply system is done prior thereto and therefore,

.the ink communication state can be secured near the

held position of the ink tank. Also, the information
regarding the ink tank is readable prior to the holding
ef the ink tank and therefore, impossibility of feading
or misjudgment does not occur near the held position.
Further, the ink cqmmunication is done prior to reading
and therefore, even if the recdrding operation is
immediately started in response to reading, there will
not occur the inconvenience that air is introduced into
the ink supply system, and even if conversely, the ink

tank is pulled out during the recording operation, it

can be detected before the ink communication is cut

off and therefore, no similar inconvenience will occur
if the operation is discontinued.

Further,-as described above, according to the
present invention, in the position wherein an ink tank
in the form of a cartridge forming an ink eupply source

is held in the apparatus body, the ink communication



idge itself is housed in the 25 interior thereof
nmount ed and thus, .does not spoil the external

dge and the cartridge is easy to handle, and on

t is only required on the recordi ng apparatus side
pbcki ng up angéiown the flag nenber and a stopper

1 with the ink supply system is done prior thereto and
therefore, the ink communication state can be secured
near the held position of the ink tank. Also: the
inherent information regarding the ink tank becomes

5 readable near the held position, and information differing
from said information is read in a predetermined range
from the ink communication position to the vicinity
of the held position and therefore, if design is made
such that a warning is given in response to the reading

10 of the said information, the unsatisfactory holding
of the ink tank can be detected to obviate the shipping
out thereof.

: Furthefmore, as has hitherto been described,
according to the present invention, unlocking members

15 projected from the ppposite sidés of the ink cartridge
and locking members provided on bo;h sides of the inser-

“tion path for the ink cartridge and unlockable by the
respective unlocking members are provided asymﬁetrically
with respect to the direction of insertion of the ink

90 cartridge and therefore, even if a wrong attempt is
made to insert the ink cartridge with its vertical direc-
tion . or its longitudinal direction being mistaken, the
ink cartridge can be prevented from being erroneously
mounted and accordingly, damage to the ink cértridge

25 by the hollow needle or damage to the hollow needle
which would make the supply of ink impossible can be

eliminated.
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Further, any special expensive device is not
required for the prevention of such erroneous mounting,
but it is only required to simply change the installed
positions of the ‘locking members and the unlocking-members.
-Furthermore, even whefe a plurality of kinds of inks
are uséd, erroneous mounting can be prevented for the
respective ink cartridges.

Also, as has hitherto been described, according
td-the ink jet recording apparatus of the present inven-
tion and the ink cartridge therefor, a transmission
typg photosensor shielded from light by a flag member
existiﬁg.in the movement path of the carriage is provided
on the:caffiage and a flag member adapted to protrude
toward the movement.path of the carriage only in the
mounted state of the ink carﬁridge is provided on the
ink cartridge, and the transmission type photosensor
is shielded from light by the flag member provided on
the ink cartirdge, whereby the mounting of the ink
cartridge may be detected and therefore, not only the
mounting of the ink cartridge is detected by a small
numbef of parts and simple structure, but also the form
of the flag member is made different for eéch ink cartridge,
whereby mahy kinds of information such as the kind,
characteristic, etc. of ink can be classificatorily
recognized by the user and in addition, the gquantity

of remaining ink can be detected.

The-present invention brings abdut an excellent
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04B and 404C beifng so changed
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effect particularly in a recording head and a recording
apparatus of the bubble jet typé which has been put |
forward by Canon, Inc., among the ink jet recording
systems. . -

. as regards the fypical construction -and principle
of this system, a construction is preferable which uses
the basic principle disclosed, for example, in U.S.
Patents Nos. 4,723,129 and 4,740,796. This system is
applicable to both of the so-called on-demand type and
the so-called continuous type, and particularly in the
case of the on-demand type, the present invention is
effective because at least one driving signal correspond-
ing tQ-recqrding information and providing a rapid
temperatdre'rise exceeding nuclear boiling is applied
to an electro-thermal converting member disposed cor-
respondingly to a sheet or a liquid path in which liquid
(ink) is retained, thereby causing the electro-thermal
converting member to génerate heat energy and éausing
film boiling on the heat-acting surface of a recording
head with a result that a bubble in the liquid (ink)
can be formed corfespondingly at one to one to said
driving signal. By the growth and contraction of the
bubble, the liquid (ink) is-discharged through a discharge
port to thereby form at least one droplet. If this
driving signal is made into a pulse shape, the growth
and-contraction of the bubble take place appropriately

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



"Téﬁﬂﬂmﬁhe direction along the support shaft 405 thereof, i

di{f fler ent

prie
diff f erence

t fe—arore=—t5—uescri bed i nformati on ned

404 which d

qt CtﬂWR“l?f

shown in Figures 30A and 30B can be changed, and

. €.
Jyenent of the carriage, the detecting position by the

nfornat|0n regarding the ink cartridge 401 (in the case of the

t hree ki nds of infornation) can be obtained due to the

in the detecting posi tion. ﬁ_qls an exanpl e of other form of

iffers in the position of the light intercepting portion as

descri bed above from cartridge

1
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which is particularly excellent in responsiveness can
be accomplished, and this is more preferable. The
driving signal of such pulse shape may suitably be one
as described in U.S. Patents Nos. 4,463,359 and 4,345,262.
The adoption of the conditions described in U.S. Patent
No. 4,313,124 which is an invention relating to the
temperature rise rate of said heat-acting surface would
lead to the possibility of accomplishing more excellent
recording. |

As regards the construction Qf the recording
head, besides the construction as disclosed in the
aforementioned patents which comprises a combination
of digcharge ports, liquid paths and electro-thermal
converting members (a stréight liquid flow path or a
perpendicular liquid flow path), the constructions using
U.S. Patents Nos. 4;558,333 and 4,459,600 which disclose
construcfions in which the heat-acting portion is disposed
in a bent érea are also covered by the present invention.
In addition, the present invention is effective for
a construction basea on Japanese Laid-Open Patent Applica-
tion No. 59-123670 which discloses a'construction in
which a slit common to a plurality of electro-thermal
coﬁverting members is the discharge portion of the
electrothermal converting members, or a construction
based on Japanese Laid-Open Patent Application No. 59-
138461 which dié&loses a construction in which an opening

for absorbing the pressure wave of heat energy corresponds

Accordi ngly, the flange nenber



gobme e

AT T e T -

to cartric&EPLAEt éﬂﬁﬁw‘therein Is used so as to show the kind, the
characteri|stfic or"the TT f the 20 ink contained in the cartridge 401,
and the nymjer 43fMARa9YZ nds iof the information is not limted to three as
descri bed aqove. The armount jof information which can be handl ed differs
dependi ng jor ' ower during the 25 carriage scanning and the
detectionfwi dth of the dete¢ting se@®r, but where design is made such that
detection of a wadth of 201mmis done, for exanple, by scanning

1 to the discharge portion.
Further, the recording head of the full line
type having a'length corresﬁonding to thé’width of the
largest recording medium on which the recording apparatus
5 can effect.recording may be of a construction as disclosed
in the above-mentiohed publications wherein that length
is satisfied by a combination of a plurality of recording
heads, or of a construction as a single recording head
formed as a unit, and the present invention cén displgy
10 the above-described effect more effectively.
In addition, the present invention is also
effective in a case where use is made of a recording
head Qf the interchangeable chip type which is adapted
to be mounted on an apparatus body to thereby make the
15 electrical connection to the apparatus body or the supply
of ink from the apparatus body possible, or a recording |
head of the cartridge type provided integrally on the
recording head itself.
Also, the addition of recovery means, preliminary
90 Aauxiliary means, etc. for the recording head provided
as the construction of the recording apparatus of the
present invention can more stabilize the effect of the
preseﬁt invention and is thgrefore preferable. Specifi-
cally meﬁtioning these, they are capping means, cleaning
25 means and pressurizing or suction means for the recording
head, an electro-thermal converting member or a heating

element discrete therefrom or pre-heating means comprising



78 1 f PRECEA ;l}zﬁﬁ§ﬁﬁﬁrgg menber in which the light inter- cepting portion

I s chahg aunit of 2 nmis provided in each cartridge,.
wher eb .erjme ijnflormati on can be obtained. If an attenpt is nmade 5
to obthijh such inforndgtijon by the conventional system ten independent
flags m' sgary and noreoveg, such flags will have to be
arrandged Intervals off 2 nmon the rdBGrding apparatus side, and this

1 a combination of these, and it is also effecti§e for
acqomplisping stable recording to carry out the preliminary
discharge_mbdejin which discharge ndt concerned in
recording is effected. .

5 Further, the recording mode of the recording
apparatus is not limited to a recording mode using only
the main color such as black, but may use a recording
head constructed as a unit or a combination of a plurality
of recording heads, and the present invention is very

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

. The above embodiments of the present invention
have been described as using liquid ink, but the present

15 invention also permits the usé of ink which is in the
solid phase at room température or ink which becomes
softened at room temperature. In the above-described
ink jet recording apparatus, it is popular to regulate
the temperature of ink itself within a range from 30°C

20 to 70°C and effect temperature control so that the
‘viscosity of the ink may be withih a stable discharge
range and therefore, use can be made of ink which assumes
the liquid phase when the r?cording signal used is
imparted. In addition, the temperature rise by heat

25 energy is positively used as the: energy for the change
of ink from its solid phase to its liquid phase to thereby

prevent said temperature rise, or ink which solidifies



fcr eased nunber of parts as 10 well as the

@nd i ncreased cost of the apparatus, whereas by
fle as shown in the present enbodinment, it becones
fe by a m ni num nunber of parts and yet provide
ption regarding the 15 ink cartridge. Figures 32A
er - enbodi nmegty of the present invention and a

ST 1Ot gRsadd - ting inf tion indicative of the presence or
i nk. The present enbodinent is one in which for

1 when left as it is used for-the purpose of pfeventing
the evaporation of the ink, and at any rate, the'use
of ink having a nature that is liquefied only by heat
energy, such as ink which is liquefied by the imparting
5 of heat energy conforming to the recording signal and
is discharged in the form of liquid or ink which already
begins to solidify at a point of time whereat it reaches
the recording medium is also applicable to the present
invention. In such a case, the ink may assume the form
10 as described in Japanese Laid-Open Patent Application
No. 54-56847 or Japanese Laid-Open Patent Application
No. 60-71260 wherein the ink is retainéd as liquid or
solid:in recesses or through-holes in a porous sheet
and is opposed to an electro-thermal converting member.
15 In the present invention, what is most effective for
each ink mentioned above is what executes the above-

described film boiling system.

20

25
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m-the_cartridge 401, there is provi ded a flag for
ENThSHEER$ anount .of ink remainin

efet ermi ned anmount or | ess. mer al

enber, and in the present Hﬂ mﬂﬁmﬂ t he
- the flag nmenber 440 on kC a Llsuppost s af t
s [forned a coné%ft portion 440A protruded

Sheet Has Been Reﬂlaced
i
1. .An ink cartridge interchangeably provided
for an ink jet recording apparatus provided with a .

fecording head for causing the discharge of ink to”
thereby effect the recording of an image, and containing
said ink therein and effecting the supply of said ink in
conformity with the discharge §f said ink, characterized
by the provision of:

a medium provided with information has controlling

the driving conditions of said recording head.

2. An ink cartridge acéording to Claim 1,
wherein said medium provided on said ink cartridge
includes information for controlling the driving
conditions of said recording head for causing the
discharge of said ink which contributes to the

recording of an image.

3. An ink cartridge according to Claim 1,
wherein said medium provided on said ink cartridge
includes information for controlling the driving
conditions of said recording head for causing the
discharge of said ink which does not contribute to

the recording of an image.

4. An ink cartridge according to Claim 1,

wherein said medium provided on said ink cartridge



79 1 subst '_iII__:_ |n_theform of a senicircle, and such a contact portion
{ AR 3 *;i;w;mﬁth the surface of the i even in

of the ink cartridge 401 a own in-Figures 5
the ink cartridge before nﬁm Mmm not
441 denotes | ongitudinal - Hmo
ridge 401 mhlcgégre paral | el to the pléne of
e’ support shaft 5 of the flag nenber 440 is

t he conple:é‘
32A and 32B
shown. The{r gf mm}'m
wal | portipng of the ink c
the drawi np sheet, 10 and

1_ .includes information for causing an electro-thermal
converting member provided in said recbrding head and
generating heat energy available éor the discharge of
said ink to generate said heat energy which caﬁses a

5 bubbling phenomenon'suitable for the discharge of said.

ink.

5. An ink cartridge according to Claim 1,
wherein said medium provided on said ink cartridge
10 includes information of one of voltage, pulse width
and frequency which contribute to the driven state of
said recording head, or information comprising a

combination of these.

15 6. An ink cartridge according to Claim 1,
wherein said medium provided on said ink cartridge
includes information for controlling the recording

speed of said recording head.

20 7. An ink cartridge according to Claim 1,
wherein said medium provided on said ink éartridge
electrically retains the information thereon.

8. An ink cartridge according to Claim 1,

25 whexrein said medium provided on said ink cartridge

electrically retains the information thereon.

Sheet Has Been Reﬂlaced

T
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1:;NFS»Q?55E41 and supported for vertical novenent and

around the support shaft 405.
ﬁenber 440 cl ockwi se and bi asi ng

LIS ofistruct ed, 20 befo

9. An ink cartridge according to Claim 1,
wherein said medium provided on said ink cartridge

. ] .
magnetically retains the information thereon.

10. An ink cartridge aécording to Claim 1,
wherein said medium provided on said ink cartridge

optically retains the information thereon.

11. An ink cartridge according to Claim 7,
wherein said electrical information medium is provided
by one of resistance value, eléctrostatic capacity,
inductance, voltage and the connected state of connec-

tion -terminals, or a combination of these.

12. An ink cartridge according to Claim 8;
wherein said electronic information medium is provided

by an electronic memory.

.13. An ink'cartridge according to Claih 10,
wherein said optical information medium is provided.
by one of optical reflectance and an encoded optical
pattern or a combination of these.

14. An ink cartridge according to Claim 1,
wherein said medium provided on: said ink cartridge

can be easily mounted or dismounted as required.

This Sheet Has Been R

AN llmll

ali 0 %0 the slots 441, and biases the Hiﬁl&w.ﬂ llmm
af24u toward the ink bqgl430 Accordi
r

the cartridge 401 is nounted at a

predetern1ned nnuntlng position along an insertion path 426, the flag

in the case of the present enbodinent, a torsion'

405
40A



.' T‘, ]
Mﬂﬁ ‘ der the shutter 402 in the sarre nanner_as descri bed

previ qudly .i.n connectlor with Figure 30A, but when .the cartridge is surely
nmount §d atxﬂH@Aﬁﬂ9ﬁ?eceternined nounti ng position, thekaﬂganﬁﬁbﬁﬁ
rises{in the manner ag $hown in Figure 32A or 32B. Thus,
wi th §fhe rising ol t ¥l ag nenber, the 80 1 contact f t he
440 j ' A
flag s _biase¢d _ g2
1 15. An ink jet recording apparatus characterized

in that the ink cartridge of Claim 1 is interchangeably
provided therein, and the driving of the recording head
is controllable in conformity with said medium provided

S on said ink cartridge.

16. An ink jet recording apparatus according
to Claim 15, wherein said recording head is provided
with ah electro-thermal conversion element generating

10 heat enérgy available to discharée ink.

17. An ink cartfidgé aécording to Claim 1,
wheréin said medium includes information for controlling
pre-heating cbnditions for controlling the ink state

15 for causing the recording head to effect optimum

discharge.

18. Aan ink.cartridge according to Claim 1,
wherein said medium includes information for controiling
20 récovery conditions for maintaining the state of the
recordihg head for causing the recording head to effect
optimum discharge.
19. An ink cartridge according to Claim 18,
25 wherein said recovery conditions include one or a
combination of two or more of the capping operation

of covering the discharge port: surface of the recordihg

L a
O



toward | EPEA i nk bag 430 by the spr'i ng fW
coi | spi™igs ne ink cartridge 401 thus provided wt Kk

bag 430 t ai_ni pg] neans, when ink is suff|C|enﬂmgs&%g@gegﬂJ the

a$ n
i nk bag oﬂ%w@\%ﬂ?ﬂ Toe|f]ag menber 440 rises at a high
in Figufe]|32A and thus,|the light intercepting portion M kept
at a hetght for |ntercept ng the 10 oqﬁ'cal path 435 of nsor
[

424, an E has been diY¥cted to the position of the
cartridge 440, the presence of ink is detected by the

1 head with a cap member, the pumping operation of
recovering the discharge ports in their capped state
from clogging, and the cleaning operation of a blade .
bearing against the discharge port surface of the

5 recording head to thereby wipe off the ink.

20. An ink jet recording apparatus in which'
an ink tank cartridge forming a supply source of ink
for a recording head for discharging said ink to a

10 recording medium to thereby effect recording is

removably mountable, proﬁided with:

communication means for effecting the
commﬁhication between said ink tank and the supplied
ink;

15 | reading means for reading information from an
information presenting member provided on said ink
tank cartridge to present the information regarding
said ink tank cartridge itself; and

holding means for holding said ink tank
20 cartridge;‘
wherein a position in which said ink
communication is effected, a position in wﬁich_said
.information is read and a position in which the
holding of said ink tank.cartridge is effected are
25 disposed in the named o;der in:the direction of

mounting of said ink tank cartridge.
—_—

A A



det ect i it ‘J%@H@&@}H ed on the carriage. Al s0;, when—the_ink becones

exhaustedy " tThef1tag menjbgr 440 15 is kept in a Iom&Po ition as shown in
es, whereby the flag nenbej m&pter-
of the detecting sensor @i@iﬁy wm
igs apparent fromthe forego
0 t|on for

Figure B
I nvention, a ne n1|nclud|ng the in

cept t pflcgﬁ ﬁﬁ?z jB
j udged
IS prOV|ded on ft |nk cartridge, whereby the ink

accordiing_to the pr esent
jet recording apparatus itself can automatically set the driving

drivin

1 21. Aan ink jet recording apparatus according
to Claim 20, wherein said recording head has an element
_ .

generating heat energy as energy available for the

discharge of said ink. : _ .

5
22. An:ink tank cartridge forming a supply
- source of ink for a recording head for discharging
said ink to a recording medium to thereby effect
recérding, characterized by the provision of:
10 an information presenting member provided to

present information regarding said ink tank cartridge
itself;
. a communication member for effecting the
communication of the supplied ink with an apparatus
15 body:; and
a4 held member for being held by said apparatus
body:;
| said communication member, said information
presenting member and said held member being disposed
20 so that the communication of said supplied ink, reading
of said information and said holding may be effected in
the named order with the mounting opefation.
23. An ink jet recording apparatus provided
25 with:
an ink tank éartridge-forming a supply source

- of ink for a recording head for discharging said ink

R ORDRAR




condi t i ol REM

u.Eni.f“nf{écf ead matching the conpositi.on 25 of ink and
. thereforg, 7 Al ;f” lovi ded an ink jet recordi'?nhls R ﬁh1|s
sinple tp ; a higghh in reliability. 81 1 j ﬂ ere can
be provifded gﬁ?&ﬁﬁ'@571rioge whi ch can be prevented neously

I nsertedy ang i ch has information for properly

) | 35

1 toward a recording medium to théreby effect recording,
said ink tank cartridge being provided with a member
for;bresenting inherent information.regarding said
ink tank carfridge itself and second infofmation -

5 differing from said inherent information and removably
mountable with'iespeCt to the apparatus body;

communication means for effecting the communica-
tion between said ink tank Cartridge and the supplied
ink;

10 reading means for reading said inherent infor-
mation and said second informatién; and |

holding means for holding sa;d.ink tank
cart:idge;
wherein a position in which said ink communi-

15 cation is effectedf a position in which said second
information is read, a position in which said inherent
information is read and a position in which the holding
of said ink-tank cartridge is effected are disposed in
the named order in the direction of mounting of said

20 ink tank cartridge.

24. An ink jet recording apparatus according
to Claim 23, wherein said recording head has an element
generating heat energy'as enexrgy available for the

25 discharge of said ink.

25. An ink tank cartridge for an ink jet

e



controm the recording head. 5

5 w‘; A ol X .
descri .--,i -“u: g to the present inventionth E“ﬁ Lo
wher ei § e formof a cartridge form y source
i s helH ‘n body, the ink connunlcatlon uppl y

syste i i} done prlor th reto and therefore, 10 the ink connunlcatlon state
can bej sétﬂ?éﬂ" e jhel d position of the ink tank. Also, the

i nf or | [je ink tank i 96 eadabl e prior to the holding of the
ink tank and therefore, inpossibility of reading or nisjudgment does not
occur near the held position. : '

1 recording apparatus forming a supply source of ink
for a recording head for effecting the discharge of
said ink and removébly mountable with respect to an
apparatus body, characterized by the provisibn of:
5 ' an inherent information presenting mgmber
for presenting inherent information regarding said
ink tank cartridge itself; and |
a second information presehtihg member provided
more forwardly with respect to the direction of mounting
10 than said inherent information presenting member for
presenting éecond information differing from said

inherent information.

26. An ink cartridge mountable on a mounting

15 portion along the insertion path of an ink jet
recording apparatus having an openable-closable
plate openably and closably held in said insertion
path to said mounting portion, and locking members
for restraining said openable-closable plate from

20 both sides of said insertion path to thereby inhibit
the opening moyement thereof, said_ink cartridge
containing therein ink to be supplied to a recording
head and having projectedly provided on the oppoéite
sides thereof unlocking members engageable with said

25 locking members during the mounting of said ink
cartridge to release the restraint of said locking

members, said ink cartridge being characterized in

|||IIII| A A [




15 Furt he
even if t
readi ng,

myrrlcati on is done prior to re;arﬁa\aﬁH“FHEfe#gLe*

ga d leven if conversely, the ink
oderation, it can be detected: b

E"-‘ é“%:“wrn.
Sg-TRey gt ion i s i medi ately started M$EQSQQB to
dcgur. t he i nconveni ence t hat al @ﬁ
ed

if the ot"-~~; »»»»»»» ontti nued. Further, as described above, according

the 25 present

10

15
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|nvent|on in the position wherein an ink tank

that said unlocking members are provided asymmetrically
with respect to the direction of insertion into said

N
insertion path.

27. An ink cartridge according to Claim 26,
wherein said ink jet recording apparatus has mounting
portions and insertion paths corresponding to ink
cartridges individually containing a plurality of
different kinds of inks therein, and said unlocking
members provided on éaid 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.

28. An ink jet recording apparatus provided
with an openable-closable plate prqvided in an inser-s
tion path for directing to a mounting portion an ink
cartridge containing therein ink ﬁo be supplied to a
recording head and openably and closably heid, ahd
locking members for restraining said openable-closable
plate from both sides of séid insertion path and
prohibiting the opening movement thereof and wherein
during the insertion of sgid ink cartridge into said
insertion path, the restraint of said locking members
can be released by unlocking members projectedly

provided on the opposite sides of said ink cartridge,

characterized in that the locations at which said

iy €L KOS %

“nto

and therefore9'ﬂo simlar i nconvenl ence wll occur

to



dge formng an ink supply source is held in'the
conmuni cati on 82 1 with tHEhid Shiet 8l

r _ Replagddem i s
i therefore, the t'nk communicati.o ( i
gpoosition of the ink tank. Also,. L
it he i nk tank becones 5 readabl e near e he '

ion differing 98
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unlocking members and said locking members are disposed

are asymmetrical with respect to the direction of

A
insertion of said ink cartridge.

29. An ink jet recording apparatus according

to Claim 28, wherein a plurality of ink cartridges

are provided so as to individually contain different

kinds of inks therein, said_plurality of ink cartridges

are mountable on corresponding mounting portions,

respectively, and said unlocking members and said

locking members are asymmetrical with respect to the

direction of insertion of said ink cartridges at

positions different for respective corresponding

ones of said mounting portions.

30. An ink jet recording apparatus in which

an ink cartridge containing therein ink to be supplied

to a recording head for discharging the ink to thereby

effect recordihg is removably mounted, characterized

by the provision of:

" a flag member provided on said ink éartri@ge

and adapted to be protruded toward a path along which

a carriage is moved only when said ink cartridge is

mounted on'a mounting portion; and

a photosensor provided:on said carriage and

capable of being shielded from light by said flag

member.

-
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ﬁ?iﬂﬁﬁzread in a predetern1ned range fron1t e

from sai

conmmuni ci ; SEE the vicinity of the held hQan@B herefore
i f desi gPﬂg such tihgt a warning is given in r %adlng
10 of the saﬂ RdWﬂlIlor, t he unsatisfactory hold tank can
be deteqgtgd_to obviate tthg shi ppi ng out thereof. Further

hithertd been descriped, dccording tqa e present invention, unlocklng
t

menber s B5—prgi-ected fromit he opposi sides of the ink cartridge and
| ocki ng menbers provided on both sides of the inser-

1 31. An ink cartridge removably mounted on the
fixed mounting portion of an ink jet recording apparatus
fand supplying discharged ink to a recording head carried
on.a movable carriage, characterized by the provision
S5 of:
a flag member capable of being profruded and
.contained; and |
means for protruding said flag mehber toward
a path along which said carriage is moved only when
10 5aid ‘ink cartridge is mounted-qn said mounting portion;
a photosenscr provided on said carriage being
capable of being shielded from light by said flag

member.

15 32. An ink cartridge according tc Claim 31,
wherein said photosensor is a sensor for detecting
infrared light,.and said flag member is formed of a
material capable of intercepting said infrared light.

20 33. An ink cartridge according to Claim 32,

wherein the position in which said flag member shields

said photosensor from light is made differenr along
the direction of movement of said carriage to thereby

make the detecting position of said photosensor for
25 said flag member different,'and;different information

is obtained for each ink cartridge mounted.

LTS
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tion pa F0 .73 T =t ridge and unl ockabl e by the—respeetive—unl-ecking

menber s {AEE rireed ' trically with respect to the direction of

i nsertipn{of the ink 20] chrtridge and therefore, even #1iShes 2:% i s
made to}i psald MAR B kaftridge with its verti cal direjl H '
| ongi tufli pal direction pej ng m staken, the ink cartridg ] ted

n

from be g“erTﬂﬂEﬂU§F7£ nted and ‘acdB@ ngly, danage to the ink cartridge
25 by the_hollow needl e darmage to the holl ow needl e which woul d nmake the

Sigmian

supply of TnK i MpossTbre can be elim nated.

e

1 34. An ink cartridge according to Claim 32,

which is provided with an ink bag containing said
“ink therein and wherein the level of the position in
which said flag member shield said photosensor from

5 light is varied in conformity with the quantity of
the ink in said ink bag to thereby detect the
presence or absence of said ink.

10

15

20

25
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83 Furth
of such
installe

Fur t her npr &
d'can be prevented [for the respecltl@e-ink cartridges.

nmount i n

-

pensi ve device is not required for the prevention
. but it is only required to sinply change the
| ocki ng nmenbers and the unl ocki ng-nmenbers. 5
plurality of kinds of inks are used, erroneous

10

INK JET RECORDING APPARATUS AND INK éﬁRTRIDGE FOR THE
APPARATUS

ABSTRACT OF THE DISCLOSURE

An ink cartridge interchéﬁgeably provided
for an ink jet. recording apparatus provided with a
recording head for causing the discharge of ink to
thereby effect the recording of an.image, and co;tain—
ing the ink therein.and.effecting the supply of the
ink in conformity with the discharge of the ink is
characterized by the provision of a medium provided

with information for controlling the driving conditions

of the recording head.

FIGURE 5



een described, according to the ink jet recording
sant inven- 10 tion and the ink cartridge therefor, a
trangn SS|on type photjosensor shielded fromlight by a flag nenber existing
i Nt hebrevereai—aadk the carriage is provided on the-carriage and a flag -
menber adapted to protjrude toward the mo¥ement path of the carriage only in
t he f the ink cartridge is provided on the ink cartridge,
and the transm ssion type photosensor is shielded fromlight by the flag
menber provided on the ink cartirdge, whereby the nounting of the ink

FIG. 1 k
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Yim
r erjistic, etg

-REPEAQEQQ%EEEEEET%Cted and therefore, not only the 20 mounting of the
Z=3 bcted by a small nunber of parts and sinple structure,
Df

the flag nmenber is nade different for each ink

hny ki nds of  information such as the:Kind, .
of ink can be classiZi<atorily .25 recogni zed by the
the quantity of remaining ink can be detected. The

r and.in additioh

) ngs about an excell ent
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iy in a recording head and a recordi ng apparatus of
h has been put forward by Canon,

As regards the typica

FIG. 4
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130, 131

I nc., anong the

_ construction
ystem a construction is preferable which uses the
ed, for exanple, ¥&in U S. Patents Nos.

is applicable to both of the so-called on-denand

4,723,129 and
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10 the so-gb gég"ihgﬁ%@'f type, and particularly in the case of the
on- demand pe, - resept{invention is effective because at | east one
driving sig aléjé. ?ﬂ?nd ng to recording information and providing a
rapi d tenpetature rise exgepding nuclear boiling is applied 15 to an

el ectro-t permalrconvertrng jrenber di sposéd =cor- respondingly to a sheet or
aliquid Rt ' Lguld (ink) is retained, thereby causing the

el ectro-thermal converting nenber to generate heat energy and causing film
boiling on the heat-acting surface of a recording 20 head with a result

that a bubble in the liquid (ink)

- - FIG. 3
f ;oa

21




bl ngly at one to one to said driving signal. By the
-of the bubble, the liquid (ink) is discharged

to thereby format |east one droplet. If this 25

into a pul se shape, the growth and contraction of

ppropriately on th8 spot and therefore, discharge of

16b




1 whi PG T ,H“-; 1iexcel l ent in responsiveness can be acconpli shed,

and th s ir gbl e. The driving-signal of such pul se shape may
sui t algl SoMAR jcfi bed in U S. Patents Nos. 4,463,359 and 4, 345, 262.
5 Thejano-tlon of thefcgnditions described in U S. Patent No. 4,313,124
whi chii s ar eFondr ¢l ating to the tefiperature rise rate of sald
heat - &etd (face woulfd Iead to the possibility of acconplishing nore

excel l ent recor As regards the construction of the
recordlng head, beS|des the construction as disclosed in the
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whi ch conprises a conbination of discharge ports,
Ratinge:il,? 1 ro-thermal converting nenbers (a straight liquid flow
r a_15 perpengli ful ar |iquid flow path), the constructions using U.S.
Pat gnf s INBHMARH TS, B3R and 4, 459, 600 whi ch di sclose constructions in which
t he} hpat -acting porfipn is disposed in-a7bent area are al so covered by the
prepent rnventromr=i n} addition, the present invention is effective for 20 a
| on based ory Japanese Lai d- Open Patent Applica- tion No. 59-123670

whi ch di scl oses a construction in which a slit nto a plurality of
el ectro-thernal /:7??
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|REFLALENENT SHEFT | |

convelt ifig menbers Tyt he di scharge portion of the el ectrothernal
construction 25 based on Japanese Lai d- Open Pat ent

Appl i ¢afi on B861 which di scl oses a-construction in which an

openi hg the pressure wave of heat energy corresponds lto

scharge portion. Jurther, the rec® ding head of the full line type

nding to the width of the




on which the recording apparatus 5 can effect
nstruction as disclosed in the above-nenti oned

that length is satisfied by a conbination of a

lg fheads, or of a construction as a single recording -

(Yo 3 land the present i ®/ention can display 10 the

abovet de t Inrore effectively. In addition, the present invention
i s al soeffecttve case where use is nade of a recording head of the

i nt erchangeabl e chip type which is adapted to be nounted on an apparat us
body to thereby nake the

FIG. 10




provi fle he recording head itself. Also, the addition of
recovery neans, prelifripary 20 -auxiliary neans, etc. for the recording head
provi fetas—fhe-tomstr ucti on of the recbldrng apparatus of the present

I nvenjdwon_can nore stabylize the effect of the present invention and is

t herefore pre ecifi- cally nmentioning these, they are capping

) A .l"‘l T . ) '
15 el ﬁ@ﬁﬂ@@ﬁﬁ- ,g@@ to the apparatus body or the supply of ink from
the a piratus pouy -pogsyble, or a recording head of the cartridge type

i hEMAR997. o

nmeans, cleaning 25 means and pressurizij? or suction neans for the

G 17

recordi ng

336A




-

el

head, a : SETE e fconverting nenber or a heating el ement discrete
therefr or y means conpri sing 87 1 a conbination of these,
and it }s aéégMgﬁf

f or acconplishing stable recording to carry out

the prdl i tgd node in which di scharge not concerned in

recordilng i s effected. 5 Furtherllthe recording node of the

S T R T e erprr e 3
recor di T wemmmmmms = o

ezt




appafa- ' ]nﬁﬁ to a recording node using only the mai n col or such

as bl afk~Fees ecordi ng head constructed as a unit or a

conbi ngt§ o rglifty of recording heads; and the present invention is
very efggggﬁagﬁbzg arj apparatus provided with a plurality of different
col or J ' ond qf full col ors-ptdvtrded by m xed colors. The above

enmbodifent s of the pres¢nt invention have been described as using liquid
i nk, but~FRe=present -15 invention also pernmits the use of ink which is in
the solid phase at roomtenperature or ink which becones

FIG. 13




sof t enefdALAtEmeEN edplidiitiure. I n the above-described ink jet recording
appar atjuy, | S Jr {to regul ate the tenperature of ink itself within a
range ffrdm 3GMARI®G®HROIt§ 70[err]C and effect tenperature control so that
the vidcqgsity of the i gkjmay be within a stable discharge range and

t her ef ¢r €, oSE=tape—fmfle of i nk which assumes the |iquid-phase when the
recor di I nparted. In addition, the tenperature rise by
heat 25 energy IS p ely used as the energy for the change of ink from

its soli-d phase to its |liquid phase to thereby prevent said tenperature
rise, or ink which solidifies

FIG. 14

24




REELACENENT SHEET' - |
as—+1t—y ysed for the purpose of preventing the evaporation
6%1 §t1ﬁg1y rate, the use of ink having a nature that is
. ' - Nedt [emergy, such as ink which is liquefied by the
I mpar t ifng-5—of—heat—enér gy conformng to the recording signal and is _
di schagged in the formof liquid or inkl#éhi~ch already begins to solidify at
a poi nt-otr—t+re—wereat={ft reaches




the rec

so applicable to the present invention. In such a

case, t he form 10 as described in Japanese Lai d- Open
Pat ent pl i . b4 56847 or Japanese Lai d-OQpen Patent Application
No. 60- wherein thejink is retained as liquid or solid in recesses or
t hr ought sheet and is-o@osed to an el ectro-thernal

convert e the present invention, what is nost effective for
each ink nentloned above i s what executes the above- described filmboiling
system 20 '

x

47

15

3

45

FIG. 16
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k{ cartridge interchangeably provided for an ink jet

25 8

recordi pg rovided with a recording head for causing the
di schar q y effect the recording of an inage, and
containjn n and effecting the supply

- 16 -

FIG. 17
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of sai dHLH Aoty wWith the discharge of said ink, characterized by
the pr @wpss YOEGE ym provided with information for controlling the
drivin% ns of ~gald recordi ng head for causing the .di scharge of said
i nk whic qmaiuﬁbqgggn1 rlbute to the recording of an image. 2. An ink
cartri flgg_i nterchangeaplly provided for -ad7 nk jet recordi ng apparatus
providp ' 0 head for causing the discharge of ink to thereby
ef f ect jan i mage, and containing said ink therein and

effectlng'the sSupp




of sa'%=f.w,if' y with the discharge of said ink; characterized by

convgr tfi ng nmenber " pr g

ium provided with information for controlling the
aid recording head for causing an el ectro-thermal
ded in said recording head and generating heat

0 CdtﬁMA 0’9?7 of

ener y Trarrabke=ftarlt e di scharge of sal@ Fnk to generate said heat energy

312
TO CIRCUIT INSERTING DIREC-
OF APPARATUS - -
oF A g_« OF CARTRI
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FIG. 198 *
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ARl bccor di ng to Caim1l or 2, wherein said nedium
kcartridge includes information of one of voltage,
cy which contribute to the driven state of said

4. An

342 30 344

332

TO CONTROL UNIT
OF APPARATUS BODY 3,

227




ad. 5. An ink cartridge according to Claim1 or
vided on said ink cartridge electrically retains
: An ink cartridge according to Caim1l or 2,
ed on said ink cartridge nagnetically retains the
n ink cartridge2@ceording to Claim1l or 2,

| m I’OVI ed on said ink cartridge optically retains the

i nformation thereon. 8. An ink cartridge according to C aimb5.

INK . —
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M .
“Chl information nmediumis provided by one of resistance
i £ Fapacity, 91 inductance, voltage and the connected
ipnjtermnals, or a conbination of these. 9. An ink

_ [ tp daimb5, wherein said electronic information nmedi um
is provided by an el egtronic nenory. - 21 -

FIG. 24A
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10. An EERLEr ding to Caim7, wherein said optical information
medi um i BEbra\ 1bY of optical reflectance and an encoded optica
patternjof a conblinatroh pf these. 11. An ink cartridge according to Caim
1 or 2, er 8 MARg97ei bm provi ded on said ink cartridge can be easily
nmount edfof .di snounted ak Fequired. 12.- MR ink jet recording apparatus

char act ¢r i hej ink cartridge of Caiml or 2 is interchangeably

provideﬁ therein, and thejdriving of the recording head is controllable in
conformTy wth sal um provi ded

I
,\_/\_ _
Y e TO EACH UNIT
| 410
= 4{,/3°6A
400~J CONTROL UNIT | RESISTANCE
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on said Jnk‘s e}
O ai m18.= i

:?g

n« 'ﬁETLB“ An ink jet recording apparatus according to
dardl r ecording head is provided with an el ectro-thernal
convelsion el enent geperati ng heat energy available to discharge ink. 14
An ink ¢tar1S3MAMR198Icofdl ng to A aim1 or 2, wherein said medi umincludes
I nf or ion for contrpl]ing 92 - 23 -

FIG. 27A FIG. 278
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pre-hé RER, <4 FHTr controlling the ink state for causing the

recordi ge=f-g~eft-eql [opti mum di scharge. 15 An ink cartridge according

g
to dai I eifn |sai d nedi umincludes -information for controlling
recover ogéﬁ ﬁﬁg\r,l\@%aor mai ntai ning the state of the recording head for

¢ .

causin £C0) edd to effect optiddim di scharge. 16. An ink.
cartridge according to Claim 15, wherein said recovery conditions include
one or * ' ' wo or nore of the capping operation

304
342

FIG. 28

FIG. 294 " FIG. 298

- 304A 3048
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ﬁEﬁbACE&ﬁE“sS ? port surface-of the recording head with a cap
' tion of recovering the discharge ports in their
cappedfs aiﬁ%F@@ﬂzﬁb i g, and the cl eaning operation of a bl ade bearing
[ pof t surface of the recording head to thereby w pe
el Z.... AN ik} j et recordi ng a@far-atus in which an ink tank
cartrih ge formng a supdly source of ink for a recording head for _
di schar grmg=seaie—-wk-tafa recording nedlun1to thereby effect recording is
renmovabl y nmount abl e, provided with:
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communi |G ¢ "ff?'*' RRTYf f ecting the conmunication between said ink tank

and t hgq §eHsaEted= 93 readi ng neans for reading information from an
i nf or mgt ifon nber provided on said ink tank cartridge to
pr esent thé=BJﬁ§§ﬁéﬁf nﬂegarding said ink tank cartridge itself;. and
i - 26 -
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FIG. 31A
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105

104C 0.
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| ng said ink tank cartridge; wherein a position in

whi ¢ K -commeication is effected, a position in which said

i nf- L‘l@m , a position in which the holding of said ink tank
cart s ef id far e . di sposed in the nanmed order in the direction of
nmou ank cartridge. 18.27Arink jet recording apparatus
acc to Caim17j] wherein said recordi ng head has an el enent
generatin as energy available for the
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rge of said ink..19. An ink tank cartridge formng a supply source of

ecor dSIRA RFPOERTM @ppligationiNd. 9606903-4a recordi.ng mediumto
fect recordi ng, aracterijzed by the provision of: an information
mermber provided to present information regarding said ink tank

[TEX.T ; LelﬁAk s%e&iﬂunl Tariron moer T1.0r ET 1 e"CII ng [ ne COFTTTUHI Cdal | on of -

t He _Sup an _apparatuys bodv:: and-

INK JET RECORDING APPARATUS AND INK CARTRIDGE FOR THE APPARATUS

An ink cartridge (51) interchangeably provided for an ink jet recording apparatus provided
with a recording head for causing the discharge of ink to thereby effect the recording of an
image, and containing the ink therein and effecting the supply of the ink in conformity with the
discharge of the ink is characterized by the provision of a medium (19) provided with
information for controlling the driving conditions of the recording head.

Fig.: 5.

ThlS Sheet Has Been Reilaced
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Welko3~4 “Wos

a held nmenber for being held by sai d apparatus body; 94 said
communi cat i nformati on presenting nenber and said held
nenber be|n hat t he comuni cation of ~said supplied ink,
read?ﬁg_o ﬁgiﬂ@ and sai d hol di ng may, beﬁ&ﬁiﬁ&ﬁﬁﬁbiﬁ3Eﬁ§TQa”E§G
order w t ¢ operation. 3 Description : pafz d....t0 paged.....
. Ma%r@ dﬁgeagmﬁ
% 89 r-.n*'-o(s:) ?du;\d . to E}Jﬁ’ﬁ”
:':{-2: suairpet g}ag,»."d . 10 Pag S-d Mt
CLAIMS: - | BATE OF R‘ECLEP’“...RI?B.‘. ......
| 1.An ink cartridge interchangeably provided for

an ink jet recording apparatus provided with a
recording head for causing the discharge of ink to
thereby effect the recording of an image, and
containing said ink therein and effecting the supply
of said ink in conformity with the discharge of said
ink, characterized by the provision of:

a medium provided with information for
controlling the driving conditions of said recording
head for causing the discharge of said ink which
does not contribute to the recording of an image.

2. An ink cartrldge interchangeably provided
for ‘an 1nk jet recording apparatus provided with a
recording head for causing the discharge of ink to
thereby effect the recording of én image, and
containing said ink therein and effectiné the supply
of said ink in conformity with the discharge of said
ink, characterized by the provision of:

a medium provided with information for controlling
the driving conditions of said recording head for
causing an electro-thermal cohverting membexr
provided in said recording head and generating heat
energy available for the discharge of said ink to
generate said heat energy which causes a bubbling
phenomenon suitable for the discharge of said ink.




20. An ink jet recording apparatus provided with: an ink tank cartridge
formi ng a supply source of ink for a recording head for discharging said
ink to Mﬂ ' ' diumto thereby effect recording, said ink tank
cartri \c,ivg Ilnllm(lmﬂlla with a nmenber for presenting inherent information
regardi ng' s& dtink t&ank* cartridge itself and second information differing

fromsaid i nherent information and rem3®ably nountable with respect to the
apparat us body; comunication means for effecting the comunica-

3. An ink cartridge according to Claim {:EJ&
wherein said medium pfovided on said ink cartridge
includes information of one of voltage, pulse width
and freqﬁency which contribhte té the driven state of
said recording head, or information comprising a

combination of these.

U 4. An ink cartridge according to Claim 1 or 2,
wherein said medium provided on said -ink cartridge -
includes information for controlling the recording'
spéed of said recording head.

5. An ink cartridge according to Claim 1 or 2,
. L ]
—
wherein said medium provided on said ink cartridge

electrically retains the informétion thereon.

6. - An ink cartridgé according to Claim 1 or 2,
cT——— : ——
i./. -wherein said medium provided on said ink cartridge

magnetically retains the information thereon.

7. An ink cartridge accordihg to Claim 1-or 2,

wherein said medium provided on said ink cartridge

optically retains the information thereon.

8. An ink cartridge according to Claim 5.

wherein said electrical information medium is provided

by one of resistance wvalue, electrostatic capacity,

2 2 MAY 2000




tion between said ink tank cartridge and the supplied
dor reading said inherent infor- mation and said secofs

hol di n jdgeng sai d ink tank cartridge; whérgin a poéiti [
whi ch gmnmrlmmlﬂr". cation is effected, a positio n ARMAY 2800d §efond

knformation isjre

informattorf i ¢ r&ad$ a* position in which said inherent
and a position in which the holding @@ said ink tank

. gar
are disposed in

F»T'rr“: A RSN !
f Ty g

ong |

ef1 ecled

inductance, voltage and the connected state of connec-—__

tion -terminals, or a combination of these.

9. An ink cartridge according to Claim_ 5.

wherein said electronic information medium is provided

by an electronic memory.

10. An ink cartridge according to Claim 7,

wherein said optical information medium is provided

by one of optical reflectance and an encoded optical

pattern or a combination of these.

11. An ink cartridge according to Claim 1 or 2,

A—— —-

wherein said medium provided on said -ink cartridge
can be easily mounted or dismounted as reguired.

12. An ink jet recording apparatus characterized

in that the ink cartridge of Claim 1,6:[2 is interchangeably

provided therein, and the driving of the recording head
is controllable in conformity with said medium provided

on said ink cartridge.

13. An ink jet recording apparatus according
ommma——— )

to Claim 15, wherein said'recording head is provided
with an electro-thermal conversion element generating

heat energy available to discharée ink.

14. An ink cartridge according to Claim 1 0or 2,
) .

wherein said medium includes information for controlling



95_iggvpﬁggg_giggL____lhe direction of mounting of sa
recordi ng apparatus according to C ain

el enent generating heat energy Bs bl e
m‘lm“m“mm““sal d i nk. 22. An ink tank cartfig &eéﬂ}iwg%ﬁbnks ] et

reco
f or

m.mwé

92

2%

pre-heating conditions for controlling the ink state
for causing the recording head to effect optimum

discharge.

15. An ink cartridge according to Claim 1 or 2,
— AT
wherein said medium includes information for controlling
recovery conditions for maintaining the state of the
recording head fdr causing the recording head to effect

optimum discharge.

16. An ink cartridge according to Claim 35,
n . S .
wherein said recovery conditions include one or a
combination of two or more of the capping operation

of covering the discharge port surface-of thé récording

head with a cap member, the pumping operation of

recovering the discharge ports in their capped state

from clogging, and the cleaning operation of a blade

bearing against the discharge port surface of the

recording head to thereby wipe off the ink.

17.- An ink jet recording apparatus in which

an ink tank cartridge forming a supply source of ink

for a recording head for discharging said ink to a

- recording medium to thereby effect recording is

removably mountable, provided with:
communication means for effecting the

communication between said ink tank and the supplied

"~ ink;



d for

recordi ng apparatus formng a supply source of ink REPEA@ENﬁﬁﬁE

%

ef fecting the discharge of said ink and renovably i il rESp ct to

"o AR FREA I 2roce 76 % coent ng e pi | dMAR AR Lob ai ng

said i hk tartk darfrifige itself; and a second i nformht
pIOVIded nore forwardly with respect 9% the directi ¢n of nDuntlng t ha
i nformation presenting nenber for presenti

I nher ent

nber
sai d
or-mat | on

.differing fromsaid  reading means for reading information from an

information presenting member provided on said ink
tank cartridge to present the information regarding
said ink tahk cartridge itself; and

-holding means forx ﬁolding said ink tank
cartridge:;

wherein a position in which said ink
communication is effected, a position:in which said
information is read and a position in which the
holding of said ink tank cartridge is effected are
disposed in the named order in the direction of |

mounting of said ink tank .cartridge.

18. An'ink jet recording apparatus according
A

to Claim .17, wherein said recording head has an element
]
-4

generating'heat energy as energy available for the

discharge. of said ink.

19. An ink tank cartridge forming a supply
source of ink for a recording head for discharging'
said ink to a recording medium to thereby effect
recérding,'charaCterized by the provision of:

an information presenting member provided to
present information regarding said ink tank cartridge_
itself;

- a communication member for effecting the
communication of the supplied ink with an apparatus
body; and

a held member for being held by'said apparatus

body:



E
T

i nherent information.

>

—————

[ . : | 22may 2060

I —
94

said communication membér, said information
presenting member and said held member being disposed
so that the qpmmuniéation of said supplied ink, reading
of said information and said hoiding may be effected in

the named order with the mounting operatioh.

with:

20. An ink jet recording apparatus provided

an ink tank cartridge forming a supply source

of ink for a recording head for discharging said ink

toward a recording medium to thereby effect recording,
said ink tank_cartridge being provided with a member
fbr,presenfing inherent information regarding said
ink tank'cartridge itself and second information
differing from said inherxent information and removably
mountable with respeét to the apparatus body:

communication means for effecting the communica-
tion between said ink tank cartridge and the supplied
ink:

reading-means for reading said inherent infor-
mation and said.secohd informétion: and -

holding means for holding said ink tank
cartridge;

wherein a_posifion in which said ink communi-
cation is effected! a position in which said second
information is read, a position in which said inherent

 information is read and a position in which the holding

of said ink tank cartridge is effected are disposed in
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the named order in the direction of mounting of said
ink tank cartridge.
21. An ink jet recording. appgratus according
to Claim 20 wherein said recording head has an element
- generating heat energy as energy available for the

discharge of said ink.

22. An ink tank cartridge for an ink jet

recordiﬁg-zgparatdé forming a supply source of ink
for a recording head for effecting the discharge of
said ink énd rémdvably mountable with respect to an
apparatqs body, characterized by the provision of:

an inherent information presen%ing member
for presenting inherent inforﬁation regarding said
ink tank cartridge itself; and

a second information presentihg member provided
more forwardly with respect to the direction of moﬁnting
than said inhe#ent information presenting member for

presenting second information differing from said

inherent information.
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INK JET RECORDING APPARATUS AND INK CARTRIDGE FOR THE
APPARATUS

ABSTRACT OF THE DISCLOSURE

An ink éartridge (51) interchangeabif provided

_ <
for an ink jet.recording apparatus provided with a
recording head for causing the discharge of ink to
thereby effect the recording of an image, and contain-
ing the ink fherein and effecting the supply of the
ink in conformity with the discharge of the ink is

characterized by'fhe provision'of a medium (19) provided

with information for controlling ﬁhe driviné conditions _

of the recording head.
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