| NK JET RECORDI NG APAPRATUS AND ' - | NK CARTRI DGE FOR THE

APPARATUS BACKGROUND OF THE | NVENTI ON - FieFd of t he
| nvention : This invention relates to an ink jet -
recor di ng apparatus provided with an ink jet head for effecting:
recording with flyi,ng i nk droplets utilizinéLthe filmboiling
phenonmenon of 1i quid. The present invention al so
relates to an ink ' cartridge interchangeably provided for the
ink jet recordi ng appar at us. Rel at ed Background Art

In recent years, various ink '%1 recordin hods have been
ﬁ@% i

put into practical use bec3 BT RECORDf%G A%ﬁﬁﬁﬁ??ﬁxéﬁﬁng nmet hods, the
creation of noise during | lfﬁﬁfﬁﬁi Fbly small and in
addi tion, recoFBﬁKngA&érr?Ir?re&g%de%{@c# on'p al'#%aper.

Anong them the ink jet recording nethod descri bed, for
exanpl e, in Japanese Lai d-Open Patent Application No. 54-51837

(the so-call ed bghbkeRRND OF THE INVENEQI Ng nethod) is such that heat
energy i s caused ) TO act o tnk and the ink subjected to the

action of Field 0H LHecainwifHih causes a sudden vol unme change (film
boi | i ng phenonendn) resulftirng froma state change and by this
action force, the ink isTHiscHagattifidrwrelates to an inks§edr gecppdiingt
the end of a recording head unit, 901 2 27 O

apparatus provided with an ink jet head for effecting

recording with flying ink droplets utilizing the
film boiling phenomenon of liquid.

The present invention also relates to an ink
cartridge interchangeab1§ provided for the ink jet
reco;ding €pparatus.

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
recording 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
rgcérding method) is such that heat energy is.caused
to act on ink and the ink subjected to the action of
this heat energy causes a sudden volume change (film
boiling phenomenon) resulting from a state change and
by this action force, the ink is discharged from a

discharge port at the end of a recording head unit,
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whereby flying ink droplets are forned and adhere to a recording nediumto
t hereby acconplish recording. The principle of ink droplet
formation in such a recording nethod is that when an el ectro-thernal
- convérting nmenber is electrically energized, the ink in the heat-acting
portion subjected to the action of the h@at energy which is ink dropl et
formng energy causes a state change resulting froma sudden increase in
volune, that is, the ink in the heat- acting portion causes the creation,
growm h and contraction of a bubble very nonentarily, whereby the liquid

present bet weenv},}fgﬁrfmgfg%ﬁ,{dﬁg,ﬁpr&é%é{@ atlCsGERCHLNE 2@ROLEILSSa

di scharged as an y repeating such cycle of creation,

growth, contractd Qi Al HIBRRE XA Afe Aby Necbskbl esht BecoPllings subj ect ed
to high heat. T%%#ggérgg;t ermal |y unstaB%e ink 1Ts liable to cause a

chem cal change and in g dgetcBsle NGf pDiki @pophetdiiormatiandinr eci pi -
tation of insoluble matters may occur and further, the recording head may

become i ncapabl esuidh i SrecErdigg naetied i b&. thatowlenghn, elecékrbethermal
recording at a high speed for a long tine by the use of such an
apparatus, it isomrertimpmember oisnglegtritallyt abergigeds;, the ink and on
the other hand, to set the optinmumdriving conditions corresponding to the
ink in the recorif rchendmmipt-acting portion subjected to the action of
the heat energy which is ink droplet forming energy
causes a state change resulting from a sﬁdden
increase in volume, that is, the ink in the heat-
acting portion causes the creation, growth and
contraction of a bubble very momentarily, whereby
the liquid present between the heat-acting portioh 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 matters 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 important to improve the
stability 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



Figure 1 of the acconpanying draw ngs shows variations with
time in the surface tenperature T of the heat-acting surface when an

el ectrical signal of pulse waveform shown by P is input to a recording
head havi'ng an el ectro-thermal converting nenber and the volunme V of a
bubbl e then created. When the pulse- |ikgq electrical signal P which is
swtched on and off is input to the electro-thermal converting nenber at
atinmet[err] and atime t[err], the surface tenperature T of the
heat - acti ng surface reaches a maxi num tenperature T[err] at the tine

t . Here,. when Tlherr] is, higher_than the boili ; b of
he | nk whi ch | SERLARHAE (R (e G e elBurhRlpdonrbe 07
to b ted f t ; ' Thi - agt] ti
1 Ted with tha T pospqa, Hupiicd dhen W PLOCEICRL 825pad, P! o7

time and reache:ﬁf_a Fg%l;mw&édm é‘ﬁ@&x‘i]bﬁtP fstifBut[ €67 2. re¥beaihge

el ectrical sign swtched off at the tine tJlerr], the surface

tenperature T b6 ndwiy €0 Usl €cef Getiétia Rndoneept hgghgmbtheanal ume V
of the bubble decreases and the bubble di sappears .at a tine t[err].

In order to enswie tisLwhe Chasfea dbubbke thepl eteatedbe Whésctbhd pulse-
efficiently and stably in an ink jet recordi ng apparatus, for exanple, in
the af oredescritigce ebiterical retgnal np wieithdisdsvitahed on and off
is input to the electro-thermal converting member
at a time to and a time tf, the surface temperature
T of the heat-acting surface reaches a maximum
temperature Tp at the time te.
Here, when Tp is higher than the boiling point
b of the ink which is in contact with the heat—aéting
surf;ce, a bubble begins to be created from a time
ThO at which T = Tb in the heat-acting portion filled
with the ink, and the volume thereof increases with
the lapse of time and reaches a maximum volume Vp at
a time tp‘ When the electrical signal P is switched
off at the time tgs the surface temperature T begins
to attenuate gradually and accordingly, the volume
V of the bubble decreases and the bubble disappears
at a time tg,.
‘ | In order to ensure the discharge of ink
droplets to be effected efficiently and stably in an
ink jet recording apparatus, for example, in the
aforedescribed bubble jet recording method, driving

conditions for film boiling such as a voltage, a

pulse width and a frequency at which electrical



conditions for filmboiling such as a voltage, a pulse width and a
frequency at which el ectrical 4 ener gy
is supplied to the electro-thermal converting nenber and further, control
such as pre-di‘'scharging or pre-heating for effecting stable practi cal
printing, or the recovery operation of tgie recording head are programed
I n advance in the ink jet recording apparatus by hardware or software in
accordance with the characteristic of ink set for the ink jet recording
apparatus. Particularly, in a recording apparatus of the type in which an
ink tank storing therein ink tq _he suppli ! . [ NGdiRAadk-dn

i nt er changeabl e FBPrﬁﬁelﬁpﬁgpgg‘&?a P s %g'enc% e (ffer‘%q;“ﬂ&]i %i< cartri c?ge
storing therein ink,of qther. ki ' e t.She 2 Wesceh a4 1 1 Sos et
condi tions, theFEmRFFI%%% Q£§€§%ﬁ£ﬂ¥§ gﬁﬁégﬁgggfgifga%onbin;%%%ﬁgyof t he
characteristic of _the | dabi SHpiid ignsceivhl erateieg, nor mal
driving of the %gboﬁﬁfhénﬁggaﬁggﬁ%%t ggggcconplished and recording 'of

hi gh qual ity Wil loDesae eliddrgtdpexa ARiOTBE itfe rd@rditg headoire
usual ly, the formof the ink Ccartridge interchangeable for the recording
apparatus is degiriadniied Usi Wivarcy @dcthapnik ajes secohdingt he user may
not m suse the ink cartridge. An exanpl e of the formof such an
ink cartridge igppadutad ide Haxrdwarheor nsofwdre dige ascordance with

the characteristic of ink set for the ink jet
recording apparatus. Particularly, in a recording
apparatus of the type in which an ink tank storing
therein ink to be supplied to a recording head is
interchangeable for the apparatus, if use is made of
an ink cartridge storing therein ink of other kind
whicﬂ does not match these various set conditions,
there will not be obtained an appropriate combination
of the characteristic of the ink and the driving
conditions and therefore, normal driving of the
recording head cannot be accomplished and recording
of high quality will become difficult to accomplish.
For this reason, usually, the form of the ink
cartridge interchangeable for the recording apparatus
is designed exclusively for each apparatus so that
the.user may not misuse the ink cartridge.

An example of the form of such an ink
cartridge is a box-like form. The ink cartridge is
designed such that by the operation of mounting the
ink cartridge on a cartridge mounting portion, a

hollow needle provided on the mounting portion is



desi gned such that by the operation of nounting the Ink cartridge on a
cartridge nounting portion, a hol | ow needl e provi ded on the nounti ng
portion is thrust in the rubber plug of the cartridge so that
“ink rmy be supplied froman ink coﬁtg#ning portion in the cartridge to an:
I nk supply system through the hol | ow Yheedl e. However, the
conventional ink jet recording apparatus having such an interchangeabl e
ink cartridge only permts the use of ink fit for the discharge
conditions set in that apparatus and cannot select ink of different

di scharge congy i Qns; angnd henghor eglﬁaepfr 2RE8Ccabt¥38gR\ sbenatk ink!

recordi ng apparatus Is Imted and a“w de range of uSe of the ink jet

recordi ng appgdftis Leypifednepsmchhehk 86AEALAENC BRFRILAN ii% ithehas been
difficult. Also, even it ink having nore excellent discharge and recording

character- isdf€Sidge deyehnpedki Buppeyf Biyitem through keeomdliowossi bl e
to use such ink or obtain a satisfactory state-of use because the program

in the appar ahesdle. not  proper. The above-noted problens wl|
herei nafter be discussed specifically and in detail. Sonme exanples of the
typi cal ink conpositiBowegeblethe gonvektionaledokdijed rmoowding are shown
i n Table 1 .bel ow

apparatus having such an interchangeable ink cartridge

only permits the use of ink fit for the discharge

conditions set in that apparatus and cannot select ink

of different discharge conditions and therefore, the

range of use of the ink jet recofding apparatus . is

limited and a wide range of use 6f the ink jet

recording apparatus having an excellent recording

charaéteristic has been difficult. Also, even if ink

having more excellent discharge and recording charactex-

istics is developed in the future, it will become

impossible to use such ink or obtain a satisfactory

state of use because the program in the apparatus is not

proper.

The above-noted problems will hereinafter be
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.



Table 1 Ki nds of ink Conmponent Water [ % 50 50

80 DEG [99 - . 47 37 17 PEG [% 0
10 . 0 Dyestuff [% .3 3 3
The ink is an exanpl e of standard ink which exhibits a popul ar

performance in both viscosity and solidicication. On the ot her hand,
the-ink J[err] 1is ink in which the percentage of the conponent difficult
to volatilize is increased relative to the ink [err] and therefore which
is characterized by a difficulty in clogging the discharge ports of the
recordi ng head. Thus, an ink jet recogﬁkﬁ% pparatus using the ink [err]
does not require a nechanismfor prev g-the clogging of the discharge
ports during the downtinme of the ink jet recording head, or can be .
structurally sinplified However. since the ink [err] has relatively high
viscosity, it is| negeagary¢t Rak Hi scharge ¢f the ink [which does!not
I.e.,

contribute the riec , AN qggeration | ed ﬁreli@ipary di schar ge,
be suffici- ent| goRpbhehn iLn pdvarr€e in|the rly qtage edch use.
This may soneti nes—ead-to a rediced _

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 percentage of the
component difficult to volatilize is increased
relative to the ink (:) and therefore which is
characterizeé by a difficulty in clogging the
discharge ports of the recording head. Thus, an ink
jet recording apparatus using the ink (:) does not
require a mechanism for preventing the clogging of
the discharge ports during the downtime of the ink
jet recording head, or can be structurally simplified.
waéver, since the ink <:)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



t hroughput. Also, the ink [err] suffers froma dis- advantage that the
ink is ready to blur on the recording nediumand a very high quality of
printing cannot be provided. The ink [err] is ink characterized in that
t he percentage of water content is increased relative to the ink [err]
and-the desiccation of the ink on the recgyding mediumis quick and
recording of high quality suffering much Ifess from bl ur -can be
acconplished. Further, the ink [err] has a feature that it can be driven
at arelatively high frequency because it permts quick refilling of the

nozzl e after dis-__ charge. wever,. the .in errl.is rgad o.desiccate and
therefore, thet?’ﬁ'ﬁflﬁﬁptu%é di dr dglepcfr‘f]% @t%‘é&?’%%ofﬁ?%géh%ﬁﬁ-i s ready
to solidify as,dyenddgenGnaA0UHd FPlsd Need & AP RegH cfberefore, it is
necessary that the recovery operation such as punping and the capping

operation be p%@EQEEEngH@Hﬁﬂﬁ'éhdCH”&éE%tﬁfbﬁQ¥@iiﬂEyQ&ftﬁfiﬁéiﬁéding

head. Particu- larly, "where the ink [err] 1s used for  a recordi ng”head of

the bubble jet canpet BeMirdvimal. entidyin® (3 iiszesk ashaphcdesehaagi ng
energy, stable ink dis- charge cannot be acc®onplished unl ess the

el ectrical endngithalt @hd ipgrdentife ¢l witae! yosbent {€. gncréabed
[[err]sec]) and correspondingly the driving voltage is made high.
Accordi ng, in tredatdse dfo ehesdmkli @ amd dthdi ddstecabiohsoéntheuthkhi gh
driving stress, printing of high quality can be acconplished, but
on the recording medium is quick and recording of high
quality suffering much less from blur can be
accomplished. Further, the ink (:) has a feature that
it can be driven at a relatively high frequency because
it permits quick refilliné of the nozzle after dis-
charge. However, the ink (:) is ready to desiccate and
therefore, the ink in the discharge ports of the
recording head is ready to solidify as during the
downtime of the reqording 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
of the buBble jet type in which heat energy is
utilized as ink discharging energy, stable ink dis-
chargé cannot be accomplished unless the electrical
energization time is made relatively short (e.g.
2-5 [usec]) and correspondingly the driving voltage
is made high. According, in the case of a recording

head which can withstand such high driving stress,

printing of high quality can be accomplished, but



otherwise there will be obtained printing of low quality which is bad in

the accuracy of liquid droplet shot. Tabl e 2 bel ow specifically
shows sone exanples - of the driving conditions for the recordlng head
relative to the inks in Table 1. Table 2

Exanpl es Kinds of ink of appa- 8[err] [err]

[err] ratus Driving conditions Vol t age [V] 21
21 28 Pulse mﬁdth [ [err]s] 7 3
Frequency [ KHz] Nunber of prelim-
nary di scharge 0 2 S

Vol tage [V] %therw:.s% ther]e 84111 lgéi obtained pr:.x(t{:iﬁ éf. %tﬁ [[err]s]
7 'Eualltflwhlch ¥ ey {kéZdccuracy o@ 11qu13 droplét
Nunber of prel nary discharges

(tinmes) shdﬂhe apparatus exanple | is an apparatus u5|ng SI|ICOﬂ

single crystal as the base material of the recording head and carrying

t hereon a recordi ng hearhblw\d Ngeow hepeci £ically showsdl somé akaiplesdi ng
short pul se energization and high voltage driving and responding to a high
frequency. The acippareatdrsiving conditions for the recording head

relative to the inks in Table 1.

Table 2
Examples Kinds of ink
ofappa- | ————_ | Q| @ | O
ratus Driving conditions _
Voltage [V] 21 21 28
Pulse width [us] 7 7 3
I Frequency [KHz] 4.5 4.0 6.0
Number of prelimi-
nary discharges 50 128 50
(times)
Voltage [V] 21 19 21
Pulse width [us] 7 8.5 7
II Frequency [KHz] 2 2 3
Number of prelimi-
nary discharges 50 128 50
(times)

The apparatus example I is an\apparatus_using
silicbn single crystai as the base material of the
recording head and carrying thereon a recording head
having a characteristic capable of withstanding
short pulse energization and high voltage driving
and responding to a high frequency. The apparatus

example II is an apparatus using glass as the base



exanple Il is an apparatus using glass as the base mat eri al of
the recording head and carrying thereon a recording head which is lowin
durability to short. pulse energization, high voltage driving and a high
frequency, but is very inexpensive. - For exanpl e, when the '
apparatus exanple | pro- grammed with the use of the ink [err] having
the standard characteristic being taken i o account is used in a nmanner
in which the frequency of use is extrenmely low, it is desirable to use the
ink [err] which does not cause clogging. However, it is necessary that

the user changemwc&ggai b2l knbheecotshanteadf ahide cHriryiini HeGiedn & the

recording head in Ich are set the conditions for the best discharge to
be acconplishedryubgpaifg hakal @hikhi SsUREy ind dliabEsuddyRee sHEtChi ng the

characteristic of the ink [err] , for exanple, the conditions such as the
number of prel pllBar gndirgiRatdesn, highprnelteajd @ristiate artdiea hdighvi ng
frequency and the pul se wi dth. To increase the printing speed in

t he apparatus éxeqpeacly, bhée sk vegr inexpendiarassed, but even in that
case, as described previously, it is necessary that the user change
without fail the drivin§osoriampdes ohen Hhe GRRIANGRPH RERRMLCE @IRMCe

with the character- istic of the ink [err] . However, it is

cunber sone and @ramardpwd thokthe use of the ink @ having the
standard characteristic being taken into account is
used in a manner in which the frequency of use is
extremely low, it is desirable to use the ink (:)
which does not cause clogging. However, it is
necessary that the user change without fail the
substance of the driving program of the recording
head in which are set the conditions for the best
discharge to be accomplished when the ink (:) is used
to the substances matching the characteristic of the
ink (:), for example, the conditions such as the number
of preliminary discharges, the pre-heating state, the
driving frequency and the pulse width.

To increase the printing speed in the apparatus
example I, the ink <:) can be used, but even in that
case, as described previously, it is necessary that
the user change without fail the driving conditions of
the recording head in accordance with the character-
istic of the ink <:>.

However, it is cumbersome and mistakable for

the user to change the driving conditions in accordance



the user to change the driving conditions in accordance

10 with the characteristic of the ink used, and danage is liable to
occur to the recording apparatus due to the nmalfunctioning of the
recordi ng head. For exanple, where use is made of a recording head of the
type of the apparatus exanple |11, when the cgnditions for the use of the
ink [err] are to be changed to the driving nditions for the use of the
ink [err] , the head driving voltage is changed from 21V to 28V and the
pulse wdth is changed from7 [err]sec to 3 [err]sec, whereby there is

i ded d di he. i nk ' ' | .
Reoer i bod. ouchviEhoFiE ChatreraRiskis’ ks, tHEITAR et HRRIQRGe 1e | o1
t t th ' d,j
Therefore  oxt r Sieryeohg: PERSF S0 thE FRCCRRAHLS dipareiit fde Y CHY o1y,
when the life of  {BgnLe ?#ggggo?e%ﬂe' $edo@ing HeaL.ONFdieAldntine f OF

exanpl e, the driving vo must be changed "to 21V and the pul se width

must  be Changedw&@réhﬁsgrQgrm85e7oke%fE@@bﬁﬂﬂ#&?ﬂéﬂ&”ﬁﬁ tHehaygRd df equency
must be changed Trom6 KHz to 3 KHz. descri bed above, it is

adequate to usethBKapphiralukakeamplled IAGC YN e whlitiiains afur tiee
purpose of use of the ink jet recording apparatus, but it is difficult for
an ordi nary usefaskOolfi fHeelink @ng&et o eoghmmged tte thek detvireror di ng
apparatus body such as the driving conditions and _the prelimnary
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 must be changed to 21V and the pulse width
must be changed to the order of 7 usec and moreover,
the set frequency must be changed from 6 KHz to 3 KHz.
As described above, it is adequate to use ink
which takes into account the used state and the
purpoée 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



di scharge conditions of the recording head with the kind and driving
characteristic of the recording head taken into account so
that a change of the ink used can be coped with. Even if such change is
possi bl'e at all, wong setting may be effected and abnorral printing or
excessive stress may be given to the - Qﬁiording head, and it wll be
difficult to ensure the reliability of t recordi ng appar at us.

Now, when an ink cartridge interchangeable for the apparatus is nmounted in
t he apparatus body, it is popular that the ink cartridge is held by a

sui tabl e fastenidib Al isSunt Nsd Nend®UAt EFan§at 8£0thehenkniksed
cartridge, the intertor of the ink tank and the ink supply systemon the

apparat us body sigie @éeco%ﬁﬂ’Wﬂtl@ﬁt egvanh t Df egabhothangby iknpossible
However, if the relation between the holding position of the fastening

means and the pasttarn, iwrondi séttimg ceayube caffeated ehfleabadrimli nk is

not appropriate or especially there is a play in the fastening neans, the
I
I

h
i nk conmuni cat i oprimtingodr bexcessivedstnespi mayobet gdvenk teatkebei ng hel d

by the fastening neans, and the ink.suppI{ system and the ink tank wil
becone spaced apeecordimgcheadotpd it|widd bai §iffasultotocLRAFYTEE t he
recovery operation is_perforned, air may be _introduced into the supply
system If air ithehreliabibit¥cafi khe rhcoxdppeyapparatus.

Now, when an ink cartridge interchangeable for
the apparatus is mounted in the apparatus body, it
is popular that the ink cartridge is held by a suitable
fastening means. Also, in the ﬁounted state of the ink
cartridge, the interior of the'ink tank and the ink
supply system on the apparatus body side are
cémmuﬁicated with each other by ink.

However, if thé relation between the holding
position 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
fastening means, and the ink supply system and the
ink tank will become spaced apart from each other.

If at this time, for example, the recovery operatiﬁn
is performed, air may be introduced into the supply
system. If air is thus introduced into the supply
system, not only ink discharge will fail to be
properly effected, but also the recording head will

- be damaged.



system not only ink discharge will fail to be properly effected, but also
the recording head will be damaged. 12

On the other hand, when the ink cartridge is to be interchanged, the user
“may i nadvertently insert his hand into the cartridge insertion port and

have the fingertip injured or stained 2%;? ink. In order to prevent this,
there has been provided a protective d te as shown, for exanple, in

Figure 2 of the acconpanying drawings. In Figure 2, the reference nuneral
130 designates an ink tube connected to a hollow needle 120 and suppl yi ng

ink to the recording agly, .t f ce Rt 33k denaird@sdde nmunting
bed for fixedly suppor?ﬁngh?hggﬁgﬁlg%ﬁﬁée e 120, and the reference

nuneral 132 de%’bggat €5t2R chasgkl, ORhRaiker! flaydiine@vertdreiynkinsett i dge
104 to its nmounte posi ti on. The reference nuneral - 133 denotes a
protective plg@lig Bawal abke apeUicartTudy@ timdeaftiiciBpornthandfkave ence
nunmeral 135 designates a torsion coil spring nounted around the support
shaft 134 and Bnhesifigigeitipprintjexted oxplstainksB with Henkii r b2 | @FARY ar r ow
C, and the reference nunerals 136 and 137 denote | ocking mnenbers for

hol di ng the pr aicepirievent athd sl,3thareahas rasn iprepided 3 R¥PELPBLYEi on as

shown and restraining the novenent thereof. That is, these
device as shown, for example, in Figure 2 of the
accompanying drawings. In Figure 2, the reference
numeral 130 designates an ink tube connected to a
hollow needle 120 and supplying ink to the recording
head, the reference numeral 131 denotes a mounting
bed for fixedly supportiﬁg-the hollow needle 120, and
the reference numeral 132 designates an insertion path
for directly the ink cartridge 104 to its mounted
position.

The reference numeral 133 denotes a protective
plate pivotable about a support shaft 134, the refer-
ence numeral 135 designates a torsion coil spring
mounted around the support.shaft 134 and biasing the
protective plate 133 in the direction of arrow C, and
the reference numerals 136 and 137 deﬁote locking
members for holding the protective plate 133 in an
insertion path closing position as shown and
restraining the movement thereof. That is, these
locking members 136 and 137 are formed symmetrically
with respect to each other, and have wedge portions
136A and 1372 and locking grooves 136B and 137B at

- opposed locations, and are both endowed with



| ocki ng menbers 136 and 137 are forned symmetrically wth respect to each
ot her, and have wedge portions 136A and 137A and | ocki ng grooves 136B and
137B at opposed | ocations, and are both endowed with

13- resiliency, whereby they can be fexed in the direction of arrow D.
The reference nuneral 140 desi-gnates a qugpr plug provided in the front
face of the ink <cartridge 104, and the reterence nunerals 141 and 142
denote unl ocking projection nenbers (hereinafter referred to as the

unl ocki ng nmenbers) provided on the sides of the ink cartridge 104.

In the protectiy i fo [, ' fOUEY 13 tdDFeddich 1S
S0 construct ed,r§§§ﬁ§ﬁg‘%’§ Qp%%%ﬁ;kk%g%&: Hd ggfe104 S nl(r)}tg i%gﬁfmt ed, the

protective plape 133cksphel drieh deseralieen Rarldd0nLeY ddeidenkéag nenbers
136 and 137, and even if a finger tip or the like is inserted into a

cartridge guidea0kybhey iditg priovdlddd sid it afomstfdde of otketink plate
133 and w il not reach the tip end of the hollow needle 120. Also, if as
shown in Fi gur e cartiriddenk 005 tandghel G ferenaes entmerdlonié heandréé2i on of
arrow A along the insertion path 132, the unl ocking nmenbers 141 and 142
will slidably cdenatie wirtlodkisgygdes eriridrnmentass\ therednafsert he | ocki ng
menbers 136 and 137, respectively, and will push open these nenbers in the

direction of armrefe®red to as tleomwkpaining memkershorre¥ided fBrth8ns of
t he

sides of the ink cartridge 104. _

In the protective device for the ink cartridge
mounting portion which is so constructed, as long as
the ink cartridge 104 is not mounted, the protective
plate 133 is held in its éhown position by the locking
members 136 and 137, and.even if a finger tip or the
like is inserted into a cartridge guide or the like,
it will strike against the protective plate 133 and
will not reach the tip end of the hollow needle 120.
Also, if as shown in Figure 2, the ink cartridge 104
is inserted from the direction of arrow A along the
insertion path 132, the unlocking members 141 and
142 will slidably contact with the wedge portions
136A and 137A of the locking members 136 and 137,
respectively, and will push open these members in the
direction of arrow D.

Consequently, the opposite end portions of the
protective plate 133 are liberated from the locking
grooves 136B and 137B of these members and also, the
front face of the ink cartridge 104 bears against the

protective plate 133 and pushes it up in the direction_

wd',



protective plate 133 are |iberated fromthe | ocking grooves 136B and 137B
of these nenbers and al so, the front face of the ink cartridge 104 bears
agai nst the protective plate 133 and pushes it up in the direction

of arrow B.” Thereafter, the Hollow needle 120 thrusts into the rubber plug
140 of the ink cartridge 104, whereby thedefcan be brought about a nounted
state in which the supply of ink to the recording head is possible. Wen
the ink cartridge 104 is to be renoved, the ink cartridge 104 is pulled
out rearwardly fromits nounted state, whereby the hollow needle 120 is

pul I ed out from &, Ploifl A A0 04 Iow REQLEEL £ge433 i

t 9P
pi voted in the & 5500 Tof arrow y the spring force ofyt%eLﬁorS|on

coi | spring 133aRd ¢l UWnibshd P pidy VELS | SRl LROS{Ak %a%ﬁid?e $8@dw ched
bet ween the | ocking nenbers 136 and 137 and restores the state shown in
Figure 2. wheﬂél%ﬁ\&ﬁ{eré Ned & BYSIGhO@bohka | Rbufieeq@r dtafle in
appar atus as descri bed above, the | ocking nenbers 136 and 137 are provided
| ateral | y symmetwhicdl ltheanshppheref ok €vetheheacéb@ingecheadsest s t he ink
cartridge 104 with its vertical direction or its |longitudinal direction

m st aken, the | qgelasilstent e Wen tthe pimk ecarvxigdyat B0438swkbl bee rel eased by
the engagenent between the unl ocking nenbers 141, 142 and the | ocking
menbers 136, l137xemaveadwe thek indt tedxigeidge .104 is pulled out rearwardly .

from its mounted state, whereby the hollow needle 120
is pulled out from the rubber plug 140, and then the
protective plate 133 is pivoted in the driection of
arrow C by the spring force of the torsion coil spring
135 and returns to its vertical position and is
sandwiched between the locking members 136 and 135
andlréstores the state shown in Figure 2.

However, in the conventional ink jet recording
-apparatus as described above, the locking members 136
and 137 are provided laterally symmetrically and
therefore, even when the user inserts the ink
cartridge 104 with its vertical direction or its
longitudinal direction mistaken, the locked state of
the protective plate 133 will Se released by the
engagement between the unlocking'members 141, 142
and fhe locking membefs 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



104 will be directed to its nmounted 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 becones inpossible.

Al so, an attenpt to provide a speci al , device discretely to
prevent such an accident would rmake the unting device itself conplicated
in structure and result in an increased st. Now, sone of ink

cartridges are in a formwhich is provided with an ink containing portion

and in addition, a waste ink containing portion for containing di schar ged
Ink, i.e.

, ink sucked durin e recover tion gPrevent
t he clogglng(ﬁdQYﬁF?rﬂ§S?Fék§£& Epp8¥?§¥5F ﬁrago? |ng % %ﬁerelnafter
referred to as ste with n e
possible to scﬂ%%? ?w@ﬁ%?%%ﬁ %%n%%?nggg?%ktﬁo %aé%éhgn gbntalnlng
portion, by and., 5 Sl tangoustysh £hs hhen Bhereliaagecebelhe cartridge
If in an ink Jeﬂ ecordi ng appar us of suc I nt erchangeabl e ink cartridge

type, the recording Opﬁwtlgamésoﬁeimr BRE+ Wi R eRO areK i®alE! HoIgE whidH ed
in the apparatus, recording W Il not be obtaine because i nk supply does

not take place. ,_é\l% viéeahﬁltheaﬁvgﬁk epatalindng popesibonr med iwmste ink

di scharged fromthe waste ink systemside will not be contained in the

ink cartridge baddireyohe aewaagsedinkt eohkaining portion for containing
discharged ink, i.e., ink sucked during the recovery
operation performed to prevent the clogging of the ink
discharge ports of the recording head (hereinafter
referred to as the waste ink), and with such ink
cartridges, it is possible to scrap the waste ink
contained in the waste ink containing portion, by.and
simuléaneously with the interchange of the cartridge.

If in an ink jet recording apparatus of such

interchangeable ink cartridge type, the recording
operation is performed with no ink cartridge mounted
in the apparatus, recérding will not be obtained
because ink supply does not take place. Also, if the
recovery operation is performed, waste ink discharged
from the waste ink system side will not be contained
in thé ink cartridge but may be released into the
appafatus to thereby contaminate the surroundings, or
the released waste ink may contaminate electric
circuits to thereby cause an accident such as fire.
Accordingly, it is desirable to provide detecting
means for informing the user of the mounting of an

ink cartridge in the apparatus.



apparatus to thereby contam nate the surroundings, or the rel eased waste
ink may contam nate electric circuits to thereby cause an accident such as
fire. Accordiingly, it is desirable to provide detecting neans for
inform ng the user of the nounting 'of an ink cartridge in the apparatus.
An exanpl e of such detecting neans is saﬂxn in Figures 3 and 4 of the
acconpanyi ng drawi ngs. As shown in Fig 3, a cartridge detecting flag
131 is conprised of a rotatable flag shaft 131B supported on the upper
portion of an insertion port 121, a flag plate 131C nounted on one end of

the shaft, and a cam ﬁﬁ{té:%nr%fépﬁfoéuéﬂtééw&iﬂé %éé%ss*ﬂéf EhbwhB4nand

on the other hand, a |ever er 132 pivotally nove y the nounting of a

cartridge 104 ipiqr@d dEhidsd dee the 58§6ﬁ§£ﬁ91ﬁ9raraainglhusa_sw@%whhe
ink cartridge 104 is inserted into the insertion port 121 and is surely

mounted with a fiplpigMmeesl) ea Icrbeidgei astéteiingi flagaiBanks not shown, in
the cartridge 104, the projected portion 132A of the |ever nenber 132 is
pressed by the dompricsell df tdherceatabllgefld, shafteh§ 1Bt beppomteddomorti on
132B of the lever pivotally noves the flag plate 131C t hrough the cam
portion 131A arkhe Rupmssr iportien | ¢fhani bheerbponngoptsiilenafl dlag
detecting sensor 124 as shown. Figure 4 shows the details of the
det ecti ng plate 131C mounted on one end of the shaft, and a
| cam portion 131A for rotating the flag shaft 131B, and

on the other hand, a lever member 132 pivotally moved

by the mounting of a cartridge 104 is provided inside

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 é tank, not shown, in the cartridge 104, the

projected portion 132A of the lever member 132 is

pressed by ﬁhe fore end of the cartridge 104, whereby

the tip end portion 132B of the lever pivotally moves

the flag plate 131C through the cam éortion 131A and

keeps it in a light intercepting position for a

detecting sensor 124 as shown.

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

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



sensor 124 for detecting both of the home position and the cartridge. The
detecting sensor 124 is of the transm ssion type and is provided with an
optical path 135 between a light emtting. elenment 133 and a |ight
‘receiving el erent 134, and is designed such that the optical path 135 is
shielded fromlight by a hone- position Qfﬁpcting flag 130, the flag plate
131C of A 017 the ink cartridge detecting
flag 131, etc. Accordingly, when the ink cartridge 104 is nounted, the
detecting sensor 124 detects the flag plate 131C when a carriage 102 has

been di r ected toh 105! ehivig ST dd Qe kYT £lbg 159, TOLO! | MogbrdiRgly,

di r ect d
cartridge is conftir However,” in the conventional ink jet

recording appajaliSIRS 1988 Cdhad /ROVEN4 tHe heuRte@si thendesessngi s used
al so as the cartridge detecting sensor and the nunber of detecting neans

i s correspondi n@dnsord e artbetyittidieflad opIaté o3 1hewherr avaatsibge
recogni ze about the ink cartridge 104 is not only the nounting thereof,

but al so the i nfor mais Gedreghirbaiged tte zodeteatiing hpoattionst wbenébyhe i nk
contained in the ink cartridge 104 as described previously and the

remai ni ng anourthefmauntinndf cchmatretoidgefisuconfinmedmati on to be
obt ai ned, the nunber of flags nust be increased or the nunber of detecting
means thensel ves nust HeweveR¥ eatedthengonvientipnal ésk| jetnreegrpingat ed

structure, which in turn will result_in an increased cost. .
apparatus as described above, the home position

sensor is used also as the cartridge detecting sensor
and the number of detecting means is correspondingly
decreased, but the information fhe 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

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

increased cost.



18 SUMVARY OF THE | NVENTI ON So, it is an object of the present

i nvention to elimnate such problens peculiar to the prior art and to
provi-de an ink cartridge to which is inparted information for controlling
-the driving conditions of a recordi'ng head on the basis of ink used.

It is also an object of the present inveig%on to provide an ink jet
recordi ng apparatus of high performance d high reliability in which an
ink jet recording head used changes its driving conditions so as to fit
t hereto. It is a further object of the present invention to
provi de a construghionwioP U ARFERrAGKON that the mounting of an ink
cartridge into an-apparé%us-tan'bﬁ'rﬁrrébIy acconplished, and to ensure
i nk supply, information ggadigdisehn objedte ofelthebpreskntctimvention | t
I s anot her object of the present invention to provide an ink cartridge
which is sinple igp eFimikdte cswcll probDersepecubidnntoi bhenprilori agtt he
mounting of the cartridge, and an ink jet recording apparatus into _which
such ink cartri dgendato hprovidenardink cartridge te which isoimparssfect of
t he present i nvention to provide an ink jet recording apparat ys in

whi ch a mi ni num nimfermatiort fori agnteahiingathesdriving conditions

of a recording head on the basis of ink used.

It is also an object of the present invention
to provide an ink jet recording apparatus of high
performance and high reliability in which an ink jet
recording head used changes its driving conditions
so as to f£it thereto. | '

It is a further object of the present
invention to provide a construction of such
correlation that thé méunting 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
structure and can prevent malfunctioning during the
mounting of the cartridge, and an ink jet recording
apparatus into which such ink cartridge can be
mounted.

It is still another objéct of the pfesent
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



the user to recogni ze various kinds of i nf or mat i on
19 regarding an.ink cartridge, and to provide such ink cartridge.

It is yet still

anot her object of the present invention to provide an

cartridge which'is interchangeably provided for an ink jet recording
apparatus provided with a recordi ng head fig%causing t he di scharge of

to thereby effect the recording of inmages

d which contains said ink

therein and supplies said ink in response to the discharge of said in
characterized by the provision of a medium provided with infornation for

controlling the

al so an object of t

r?eﬂr'& Pl 0o e Shddl | 0atd 0 pF6@fde such inkt

apparatus which peifddiddd\e renovable nounting therein of an ink tank
cartridge formng a supply source of ink for a "recording head for
di scharging said ink to altrésoydingtiddi amotheirhe@bdecteidfedthe gresdiniy,
characterized by the provision of: conmmuni cati on neans for

effecting the

conmwentiontdqareeidean ink cankriddetwbichppsi ed

reading neans for reading the information regarding said ink tank
cartridge itself f#&#ﬁQﬂhangﬁab¥ﬁuptﬁW¥#%§eﬁ??ngnn%ﬁbeﬁeﬁr69F9§§189 sai d

i nk

apparatus provided with a recording head for causing
the discharge of ink to thereby effect the recording
of images and which contains said ink therein and
supplies said ink in response to the discharge of
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
recording 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

i nk
i nk
K,

i's

present invention t0 prOV|de an ink jet recording

i nk;



tank cartridge to present said information; and hol di ng nmeans for
hol ding said ink tank 20 cartridge;
a position in which said ink comunication 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 naneq%grder in the direction of
I

mounting of said ink tank cartridge. Is a further object of the

present invention to provide an ink tank cartridge formng a supply
source of ink for a recording head for discharging said ink to a recording

medi um t o therebycggggghgggcording, characterized by the provision of:
an information presenting nenber provided to present the information

regarding the ink tank cajtpospeiohSehiwhich said &nkocommunicatihoneiser
for effecting the conmuni-cation of the supplied ink with an apparatus
body; and effeetedembgoditridei ity wikeh Baishi ihfomat usisody;
sai d communi cati on nmenber, said information presenting nenber and said
hel d menber being reashandd aspasidtiathdnonigh saidrink tank eappridge
i nk, the reading of said information and_said holding nay be, effected in
t he naned order witils hiedd being disposed in the named order in the
direction of mounting of said ink tank cartridge.

It is a further object of the present
invention to provide an ink tank cartridge forming a
.supply source of ink for a recording head for
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 with an apparatus
body; and

a 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



mounti ng operation of said ink tank cartridge. It is still a

further object of the present 21 :
invention to provide an ink jet recording apparatus characterized by the
provi si on of: “an ink tank cartridge which forns a supply source of

ink for a recording head for discharging . 33id ink toward a recording
mediumto thereby effect recording and which is provided with a nenber for
presenting inherent information regarding said ink tank cartridge itself
and second information differing fromsaid inherent information and is

emovabl y mount aphgeht 18h 2BPPBIAdWYink Jet rectrding appavatmans for
effecting the comunication Detween said ink tank cartridge and the

suppl i ed i nk; characte®died bjeahe provieddimeszai d i nherent infornation
and said second information; an hol di ng means for holding said

ink tank cartridge; an inkatanki taptridgehwbichafdriakacsuppdycation is
effected, a position in which said second information is read, a position
in which said isbaree afnfimknfidror iregarginhdeadhfon i GEThARIIR:  sai d
ink tank cartridge is held being disposed in the naned order in_ihe
direction of nousgidgisk feward & nesarding megjum to thereby effect

recording and which is provided with a member for
presehting 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 cartri&ge is held being disposed in
the named ordér in the direction of mounting of said
ink tank cartridge.

It is another object of the present invention
to provide an ink tank cartridge for an ink jet

recording apparatus which forms an ink supply source



It is another object of the present invention to provide an ink tank
cartridge for an ink jet recording apparatus which forms an ink supply

source _ 22 for a recording head for .
di schargirng i nk and which ‘is renovably gpuntable in the apparatus body,
characterized by the provision.of an in nt information presenting

menber for presenting inherent information regarding the ink tank
cartridge itself, and a second information presenting nmenber provided
forwardly of said inherent information presenting nmenber with respect to

the direction of td Hedd¥aing Iedd NEps edischargimy nbak candi Whtchng from
said inherent information. It is still another object of the

present inventiongd Gencwdisiey atountalske tin dgee vipparasus npedyabl e on a
nmounting portion along the insertion path of an ink jet recording

appar at us havi ng athargrstehized| by athe ptovisiprmbl gn aboherestbly held in
the insertion path to said nmounting portion, and_|ocking nenbers for
restrai ning said dpdfieination| presert bngimenber, £9E BPReeNtLNEi des of said
insertion path to inhibit the openingpnnvene erep i ch contains

therein ink to be inhgignedinbormakien dFRg2H %ng eihL&ﬁEgH unl ocki ng

oSt raint of Jsai d PR HiGRehberLE "aRd 8 bEcbia 1REbERKLIBMSA%E 1NE
presenting member provided forwardly of said
inherent information presenting member with respect
to the direction of mounting for presenting second
information differing from said inherent
information.

It is still another object of the present
invention to provide an ink cartridge which is
mountable on a mounting portion along the insertion
path of an ink jet recording apparatus having an
openable-closable plate openably and closably held
in the insertion path to said mounting portion, and
locking members for restraining said openable-
closable plate from the opposite sides of said
insertion path to inhibit the opening movement
thereof and which contains therein ink to be
supplied to a_recording head and in which unlocking
members engageable with said locking members to
thereby release the restraint of said locking member
during the mounting of said ink cartridge are
projectedly provided on opposite sides,

characterized in that said unlocking members are



during the nounting of said ink cartridge are projectedly provided on
opposite sides, <characterized in that said unlocking nenbers are

23 provi ded asymretrically with respect to the direction of insertion
into said insértion path. It is still another object of the
present invention to provide an ink jet cording apparatus which is
provi ded with an openabl e-cl osable plate provided in an insertion path for
directing to a nounting portion an ink cartridge containing therein ink
to be supplied to a recording head and openably and cl osably held, and

| ocki ng nenbers fuyoviidad I8 yrimét Socal Dp ewnbth erespecbl ®opte e from the
opposite sides of said insertion path to inhibit the opening novenent

t hereof and in whiidedtion esf rmsertbon simtio| sakd ninperbien Bakhbe rel eased
by unl ocking nenbers projectedly provided on the opposite sides of said
ink cartridge during theItnderyiesnséildajanother ehjectaQf ithe, REgsent
insertion path, characterized in that said unlockin nbers and, -said

| ocki ng nenbers airvemtiorctio Byaviée; ap| ipk QFFhrFﬁgﬁgngtEPPﬁEaEP?ection
of insertion of said _ ink cartrid E of the

present inventiorWhiel b?onragléﬁgfhitPePnr888#%Ph§‘§8§§$§?828?§8mmich is

removably nDunteqp?gvigédcgﬁtéhd gs%?@&%hnbggh for directing to a
mounting portion an ink cartridge containing therein
ink to be supplied to a recording head and openably
and closably held, and locking members for
restrainigg said openable-closable plate from the
opposite sides of said insertion path to inhibit the
opening movement thereof and in which the restraint
of s?id locking members can be released by unlocking
members projectedly provided on the opposite sides
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
ink cartridge.

It is another object of the present invention
to provide an ink jet recording apparatus in which
is removably mounted an ink cartridge containing
therein ink to be supplied to a recording head for
discharging the ink to thereby effect recording,

characterized by the provision of:

a flag member provided on said ink cartridge



therein ink to be supplied to a recording head for di scharging the ink to

thereby effect recording, characterized by the provision of: a
flag menber provided on said ink cartridge .
24 ‘and adapted to be protruded toward a path along which a carriage is '’

noved only when said ink cartridge is d8nted on a nounting portion; and

a photosensor provided on said carriage and capable of being shielded from
light by said flag nenber. It is still another object of the
present invention to provide an ink cartridge which is renovably nounted
on the fixed ”DWHdthdﬁgfé@nt@fbeaprbakuaed tewardi agpapbaadbug for
supplying discharged ink to a recording head carried on a novable
carriage, charactgficteca byathbageoissmonedf ondyf whgnneabdr inkpabl e of being
protruded and contained, ‘and neans for protruding said flag nenber toward
a path al ong whi cfastr idger isagountedponda BAMRLIAENPOEEAORAKaBE tri dge i s
mounted on said nounting portion, the light_interception of, a phofosensor

provi ded on said carriag® BuotPsRRRAD RrOHiAedion 53 RARIage an By
providing on an ink cartridge a nediym includin&_infognatio fﬁr driving
an ink jet head, capableiofnbedingiehisideds frpm LiQhtc-P¥hE239EtBFing the

conposition of ink can be autonmtical l set b
P member. y ) y

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, charaéterized by the provision of
a fl?g member capable of being protruded and
contained, and means for protruding said flag member
toward a path along which said carriage is moved
only when said ink cartridge is mounted on said
mounting portion, the light interception of a
photosensor provided on said carriage being possible
by said flag member.

By providing on an ink cartridge a medium
including information for driving an ink jet head,
the driving conditions of the ink jet head matching
the composition of ink can be automatically set by
an ink jet recording apparatus itself, and this
leads to the possibilit§ of providing an ink jet
recording head which is simple to operate and high

in reliability.



an ink jet recording apparatus itself, and this leads to the possibility
of providing an ink jet recording head which is sinple to operate and high
inreliability. 25 Al so, there can
be provided an ink cartridge mhlch can be prevented from-being erroneously
I nserted by the user and whi ch- has |nformag%n for properly controlling
the driving of a recording - head. urther, in a position wherein
an ink cartridge is held in an apparatus body, the comunication between
an ink supply systemand ink is effected prior thereto and therefore, the
i nk conmmuni cati on st at e Maw behereurcah benprdwided @n dow tgantwidgee i nk
cartridge. In addition, prior to the holding, the information regarding

t he ink cartrldg@hlshreaUabEepaﬁHenhQﬁeprE behag PEEEBEPHBAYt y of reading
or m sjudgnent does not _occur near the held position. Furthernore, the ink
comuni cation is tmeected p¥i hetBSFEaéPﬁgWBA&h PﬁéréPSPEma$&9H €01t he
recordi ng operation is |nned|atel sta SFIn resp nse to r%Idlng t here

will occur no |ncBHQBﬁFEHCE°§GEﬁlé ngn¢ Fn Y388 8% BofFS&PTFSREo t he ink
supply system and eyen if conversely, the ink cartridge is pulled out
during the recorﬁ?ﬁ *operation, this can be detected before the ink

communi cation is cut off §H¥¥ﬁ4¥¥€¥ﬁnéhpos;tion 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
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 and therefore, the
impossibility of reading or misjudgment does not
occur near the held position. Furthermore, the ink
communication is effected prior to reading and
therefore, even if the recording operation is
immediately started in response to reading, there
will occur no inconvenience such as the introduction
of air into the ink supply system, and even if
conversely, the ink cartridge is pulled out during
the recording operation, this can be detected before
the ink communication is cut off and therefore,
there will occur no similar inconvenience if the
operation is discontinued.

Also, according to the present invention, in

the position wherein the ink cartridge is held in



there will occur no simlar inconvenience if the operation is

di sconti nued. Al so, according to the present invention, in the
position wherein the ink cartridge is held in
26° ° the apparatus body, the communication between the ink supply system’

and ink is effected prior thereto and thgg fore, the ink comunication
state can be secured near the held positionh of the ink cartridge.
Further, the inherent information regarding the ink cartridge becones
readabl e near the held position, and information differing fromsaid
information is neRd dghat s Bcdy) Nask Idiitituri IcHe idie betweawnthei cation
position to the vicinity of the held position and therefore, if design is
made such that gmerslipily Ssystem and rixspas et fedctsd rpoibdngtbéretdi s

i nformation, the unsatisfactory holding of the ink cartridge can be
detected to obvi aird tthefeforeg theé finkheromiunication s{akeheanobe, the
hori zontal positions of the unlocking nmenbers provided, on the ink
cartridge side @atuned mearvcthe hetdpesikion ofcthecknkcatkpidge.

provi ded correspondingly to them are mage_ asynpetrical wth spect to the
i rection of 1 nFHTEHARs | ke 1RRETEREMAFOTRAELER HRORFESRINERELLpECt to

o the ik cart AR idoe eeones | teddants ATRE] He ne R oROTEROR! S "

and information differing from said information is

read in a predetermined range from the ink
éommunication position to the vicinity of the held
position and therefore, if design is made such that
a warning is given in response to the reading of
this information, the uhsatisfactory holding of the
ink §artridge can be detected to obviate the falling
off thereof.

Furthermore, the horizontal positions of the
unlocking members provided on the ink cartridge side
and the horizontal positions of the locking members
provided correspondingly to them are made
asymmetrical with respect to the direction of
insertion, i.e., different from each other with
respect to the vertical direction or the direction
of insertion, and therefore, even if the ink
cartridge is inserted into the mounting portion with
the vertical direction or the longitudinal direction
thereof being mistaken, the locking members and the
unlocking members will not come into engagement with

each other and the locked state will not be released



the vertical direction or the longitudinal direction thereof being

m st aken, the | ocking nmenbers and the unlocking nmenbers will not cone into
engagenent with each other and the | ocked state will not be rel eased

27 ° and thus, the ink cartridge will be prevented from being nounted by
m st ake and accordi ngly, any damage att@2fbutable to wong nounting can be
prevent ed. Al so, according to the present invention, the flag
menber capabl e of being protruded and contained which is provided on the
ink cartridge is protruded fromthe cartridge toward the path al ong which

the carriage is e € | ; | Sq h unting
portion and ther (?P;(oar/ngi#%}e%n%é]un’ttlhpngcggﬁ%{%ggﬁ&ﬁég?%j&lslcei%éelgg%&bgrg}gt ect ed
by the phot osengp; fmidiitk &l W%mékégsmaaﬁcayawﬂ*puahy ahaageng the
formof the flag nenber and characterizing each 1 nk cartridge,

the-information Fribudtdbed ity wiohdkmédhtihgleanCBe Pfeventedidual ly
judged by a conbination thereof with the noved position of the carriage.

BRI EF DESCRI PTI ON OF THEADRAW BGGording toFithe presenta itiverdriionr, Hte

graph showing the relation between an applied pulse and the growmh of a

bubbl e. fHiagmentbes capablecofi beingeprohouded ahé contained
which is provided on the ink cartridge is protruded
from the cartridge toward the path along which the
carriage is moved when the ihk cartridge is mounted
on the mounting portion and therefofe, the mounting
of the ink cartridge can be detected by the
photosensor carried on the carriage, and by
variously changing the form of the flag member and
charécterizing each ink cartridge, the -information
for a plurality of ink cartridges can be
individually judged by a combination thereof with

the moved position of the carriage.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a characteristic graph showing
the relation between an applied pulse and the growth
of a bubble. |

Figure 2 is é perspective view showing the
construction of an ink cartridge mounting mechanism
according to the prior art.

Figure 3 shows the construction of an ink

cartridge detecting device according to the prior

art.



construction of an ink cartridge nmounting mechanism according to the prior

art. _ Figure 3 shows the construction of an ink 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 schemat2& perspective view show ng an

enbodi nent of the ink cartridge according to the present invention.
Figure 6 is a block diagram showing a construction for contralling the
driving of a recording head by the information of the ink cartridge.

Figure 7 is a flow chart ﬁ)@ﬂé‘g‘;aﬂl%eﬁ%ees% bhEt&8EREBE £t thepri nting
n

I s acconplished by the i rmation of the ink cartridge. Figure 8
is a schematic pegaRgetiing Wedice luBiFiguter enbodinent of the ink
cartridge according to the present invention. Figures 9 to 15 are

schemati c perspective viej§upe09i ig Austhematiboperspestive view Figure
16 is a schenmatic perspective view showng the installed position of a

nmedi um carried oghewingk ataldmbaiiment of the Anjureartridge acterdinzg view
showi ng an exanple of the ink jet recording apparatus.
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.

Figure 7 is a flow chaft showing an example
of the sequence until printiné is accomplished by
the information of the ink cartridge.

' Figure 8 is a schematic perspective view
showing another embodimént 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
on an ink cartridge.

Figure 17 is a schematic view showing an
example of the ink jet recording apparatus.

Figure 18 is a perspective view showing an
ink jet recording apparatus according to an
embodiment - of the present invention with the top

cover thereof removed.

FPigures 19A and 19B are a perspective view



Figure 18 is a perspective view show ng an i nk jet recording apparatus
according to an enbodi nent of the present invention with the top cover

t her eof renoved. Figures 19A and 19B are a perspective view
29 - and a fragnentary cross-sectional view, respectively, show ng an
exanpl e of the construction of the ink caggi dge nounting portion of the
apparatus according to the present invention. Figure 20 is a

cross-sectional view showi ng an exanple of the construction of an ink
cartridge according to an enbodi nent of the present invention.

Figure 21 is a persfed ipeadrhéytd Oy cfééﬁé%ﬁi@ﬂafa\?ﬁﬁp”ion for

effecting the nutual couplTng between t cartridge and the body

si de. ~ Fi guiesplect iVeby | BRSwihg aR! ékamplé Nof Nehe COOREL AECROPERL | ON
of each portion concerned in coupling in the present enbodi nrent relative

to the insertiongf tHe ink cartridge mounting poguies @BAthe23E
i1lustrate i nconveni ences which occur when the coupling position relation
as in the presentapparatusmcesrding atioptbe. present ifventien24A and 24B
are a fragnentary enlarged view and a coupling position relation

il lustration, -respectivel Figumewi28g isn a eyosscpectional 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 dartridge and the body
side.

Figure 22 illustrates the relation in the
coupiing position of each portion concerned in
coupling in the present embodiment relative to' the
insertion of the ink cartridge.

Figures 23A - 23E illustrate inconveniences
which occur when the coupling position relation as
in the present embodiment is not adopted.

Figures 24A and 24B are a fragmentary
enlarged view and a coupling position relation
illustration, respectively, showing an improved
embodiment of the ink cartridge of Figures 21 and
22,

Figures 25A and 25B are block diagrams
showing a control system for the construction shown

in Figure 24 and a flow chart showing an example of

the operation thereof, respecfively.



enbodi ment of the ink cartridge of Figures 21 and 22. Fi gures 25A
and 25B are bl ock diagrans showing a control systemfor the construction
shown- in Figure 24 and a flow chart showi ng an exanple of the operation
‘théreof, respectively. ’ 30 Figure
26 is a perspective view showng an exaqgtp of the construction of an ink
cartridge nounting nechani smaccording to the present invention.

Figures 27A and 27B illustrate the normal cartridge nounting operation by
t he enbodi nent of Figure 26. Figures 27C and 27D illustrate a

wrong nounting operatiOBjqure 26 ibl @Uper %éc&:iﬂrel%ﬁ%@ﬁ@ﬂdﬁﬂd @am showi ng

the construction according to another enbodi mnent of the present

i nvention. exdnpgly e5f XHe aeohSOPuctiont ofit ansinkl cantridge enbodi ment
of the present invention. Fi gures 30A and 30B illustrate the
construction of mvanting anéchamyismcaccdrdiyngotohtheppeesanti nvention
before and after the cartridge is nounted. Figures 31A - 31C are
perspective vi ewsinwgromiomy. t he t hree kinds of -forns of the flag ménber in

the ink cartridge according to the present .
) 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
showing the three kinds of forms of the flag member
. in the ink cartridge according to the present
invention.

Figures 32A and 32B illustrate the operation
of another embodiment of the ink cartridge according
to the present invention in a state in which ink is

present and a state in which ink is absent,

respectively.



I nvention. Fi gures 32A and 32B illustrate the operation of
anot her enbodi nent. 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,

Tespectively. - 31 DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS Some enb@dl nents of the present invention
W Il hereinafter be described in detail with reference to the draw ngs.

[ Enbodi nent 1] Figure 5 is a partly broken-away perspective Vview

showi ng an ink cartridge 51 renovably nountable wth respect to an ink jet
recordi ng appar at pgscREPMTONIOF THE PREFERRED (EMBODIMENTSaNd a portion of

a connecting devi Cé€ bZ connected to the ink cartridge 51 and provided with
a supply portion for supsdne ngmbodimentscof nkheepresent dinyenppanat us and
a supply receiving portion for receiving waste ink fromthe ink jet
recordi ng appar at willt hereimaftemdpe deserilsd Ha detaidviwiddh on the ink
jet recording apparatus side. .In Figure 5, the reference nuneral
12 desi gnat es t haeferseneg do tthe idrawifdsd dge 51 which is usually made

by plastic nDIdin% I n accordance wth the shape or construction of the
cartridge Embodiment 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
a connecting device 52 connected to the ink
cartridge Si and provided with a supply portion for
supplying ink to the ink jet recording apparatus and
a supply receiving portion for receiving waste ink
from the ink jet recording apparatus, the connecting
device 52 being provided on the ink jet reco:ding
apparatus side.

In Figure 5, the reference numeral 12
designates the housing of the ink cartridge 51 which
is usually made by plastic molding in accordance
with the shape or construction of the cartridge
containing portion of the ink jet reébrding
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



containing portion of the ink jet recording apparatus body. The
reference nuneral 13 denotes a hernetically sealed type ink container for
containing ink therein. .In the present enbodi nent, the ink container 13
uses a flexible ink bag in which ink is enclosed. The reference nuneral 15°
32 designates an ink supply portion fornmed of an elastic material such
as silicone rubber. This ink supply port8& is connected to the ink bag
through an ink conducting tube 15a, and when the ink cartridge 51 and the
ink jet recording apparatus are connected together, the ink supply portion

provides a porti gostghgeull &h SolOLLRkoREshe clindaBirahed 1 the

connecting device I'Nng apparatus is inserted to

t her eby supply tgf%%ggFL@a?E@ihgrﬁgga Lt @14 heon@K ridber&COMMikd ink

appar at us. or cl I'scharged froman ink jet recording

head by the fil|iggogiyt BBrkeenr dsNgohfRteed b ithe AnkbadIenrongter y

operation or the the recordi ng head passes through waste ink

col l ecting tubes ABajaRdcbfBuicting itebe 15a)e andk whetl tircdimki ng appar at us
body and is fed into a waste ink reservoir 18 through a hole 17 formed in

the housing of tbarkekdger 51 dgd thee inkf etnacecordmy apfamdnisy@ates a
medi um having i nformation indicative
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 forciblj discharged from an ink iet
recofding 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 1l6a and 16b installed in the ink
jet recording apparatus body and is fed into a waste
ink reservoir 18 through a hole 17 formed in the
housing of the ink cartridge. The reference numeral
19 designates a medium having information indicative
of the kind of the ink in the ink cartridge. The
medium used in the present embodiment is a resistor
(having a predetermined resistance value selected
from among 0 to ®@{1). The reference characters 19a
and 19b denote terminals provided on the ink
cartridge side to electrically connect the medium to

the ink jet recording apparatds body. When the ink



of the kind of the ink in the ink cartridge. The nediumused in the
present enbodi nent is a resistor (having a predeterm ned resistance val ue
selected fromanong O to [err]). The reference characters 19a and 19b

- denote termnals provided on the ink cartridge side to electrically
connect the nmediumto the ink jet recordbﬂﬂ apparatus body. Wen the ink
33 cartridge is conpletely connected to e ink jet recording apparatus
body, these terminals 19a and 19b are electrically connected to pin
termnals 20a and 20b prepared in the ink jet recordi ng apparatus body.

These pin terim nal captps ShECLE! EohbYeta)nEBhANCEEAILEORREOkART Hot L 1 (e

ink jet recording appara I ch®control circuit can electrically

freely read the infosopding 8pphbatas BbayrNthese terminklgul®aband a bl ock
di agram showi ng the manner in which the Ink cartridge 51 shown in Figure

5 is connected to i¢® apk ekecteieallygcoppnecteds toSpinBrerminalls @at ri dge
51 being nounted in the ink jet recording apparatus 53, the nedium 19
carried on the inkandr20bdpeeparedniacthe tiakt jet recoriding apparatius
apparatus 53 side, whereby the information of the nmedium19 is
transnmitted. On thbeodpasi Theset pis tersimalisoarecedechriealdii | be
described later, fgéngéggggefotgecgﬁggglpziggwi%Gin 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 cartridge 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
including a conversion table, is selected, and on
the basis thereof, the driving of a recording head
59 is controlled by a head driving control device
61.
Figure 7 shows a series of operation
sequences when the power source switch of the ink

jet recording apparatus body is closed in a state in

which the ink cartridge 51 is mounted with respect



i ncluding a conversion table, is selected, and on the basis thereof, the
driving of a recording head 59 is controlled by a head driving control
device 61. . Figure 7 shows a series of operation sequences when
the power- source switch of the ink jet recording apparatus body is closed
in a state in which the ink cartridge SIégasnDunted W th respect

34 to the ink jet recording apparatus hown in Figures 5 and 6 and
the termnals 19a and 19b of the nedium 19 of the ink cartridge 51 are
electrically connected to the pin termnals 20a and 20b of the apparatus

side and the ink SUPRRe SHK gegé %e%ﬁ hpdrdtifs Padrdws Dedy.

At a step S101, a power sour sSw t cl’osed. At a step S102, whether

the ink cartridge piigar @Y ¢havié an@sies ttdminel 1% adnd 18bj ofigene | f
the ink cartridge is not mounted, a warning lanp is turned on at a step

S103. If the ink eaidinnfa® df thsigatk teaber idyetsH are elecepiSdDlly the

resi stance value of the nediumcarried on the ink cartridge is read. At a
step S105, in confoonridoteditd the pimdtersisabsc20yaand, 20kt afi theead out
froma data table. At a step S106, the data is judged, and if the data is

absent, the warni mppargtus sside anf obheitink ssepply osFystemt i@ data is.
present, at a step S108, the data is transferred to
connected to the apparatus body.

At a step S101, a power source switch is
closed. At a step S102, whether the ink cartridge
is mounted with respect to the apparatus is judged.
If the ink cartridge is not m§unted, a warning lamp
is turned on at a step S103. .If the ink cartridge
is judged to be mounted, at a step S104, the
resiétance value of the medium carried on the ink
cartridge is read. At é 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
a driving RAM. Thus, at a step S109, the recording
head is driven in accordance with a predetermined
table, and at a step S110, whether printing is
possible or whether a printing signal is present is
judged, and if printing is possible by the printing
signal, printing is effected at a step S111. 1If
printing is not possible, return is made to the step

S109, where processing is effected to make the



a driving RAM Thus, at a step S109, the recording head is driven in
accordance with a-predetermned table, and at a step S110, whether
printing is possible or whether a printing signal is present is judged,
and if printing is possible by the printing signal, printing is effected
at a step S111. If printing is not possiblEd return is made to the step
S109, where processing is effected to make the

35 recordi ng head capable of printing. O course, the detection of the
presence or absence of the ink cartridge may be effected by detecting the

medi um carried onddird iy di égBable of priAPlfigd DEEOLEPSYS efe

exanpl e of the conversion f§%+e of “the resi'stance Vvalues of the resistor
on the ink cartri s cethidmeof Nkhe epredende Nor CAPSEAEONSE €he- ihRr those

resi stance val ues. Table 3

Nunber of Resd i vidge oy e &pfeetédchyedeyeptthgntharmedium val ue
wi dt h di schar ges [K[err]] [V] [[err]s] [ KHz]
[tinmes] Gcarried On the Hnk cartridge. 0 0.5

21 7 3 128 1 21 7 4

128 5 28 Tablg 3 belows shows an gxample of the 28

3 4 50

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
Resistance Voltage Pglse Frequency pf:Tzizn:fy
value width discharges
[kQ] [v] (us] [KHz] [times]
0 0 0 0 0
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
200 28 2.5 6 50
o 0 0 0 0

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



100 28 3 6 50 ' 200 28 2.5

6 _ 50 [err] 0 0 0 0

Resistance val ue vs. head driving conditians conversion tabl e recorded
“inthe ink jet = recording apparatus body, '

36 This conversion table is pre-aéiorded in the control ROMin

the ink jet recording apparatus. After the presence of the ink cartridge
is confirmed, the infornmation on the ink cartridge is read as the
resi stance val ue. Where for exanple, the kind of the ink jet

recordi ng apparatus 53 i SpHiye otk ion cxaDe eid pre-déddbede@d abd the kind
of the ink is the ink [err] in Table 1, if the resistance value of the

resistor on the gshtkblgrROMOLEhethendinkg jdte reicoriding lapraratushe
information that the driving voltage is 21 V, that the pulse wdth is 7
[err]sec, that thafdervihe presemeecyfi £he Kk madt tiisdtge i nunber of
prelimnary discharges is 128 tines is read fromthe conversion table
recorded in the RGWnSérwedehthe infeommatioraisire the Hynk partmide® imd t hen
is transferred as the data during the driving of the ink jet recording
head to a particuFgrdapsathe rRSiskANCEs valu&wi se, if the resistance val ue
corresponding to the ink [err] Ls 100 k[err],. the, conditions that the
driving voltage is 28V, Wﬁ?ipﬂ?%eeﬁFBL%e?sthe[EFPﬁs% ,theelgki Jekg

frequency is 6 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 correspondinglthereto is 1 k@, the
information that the driving voltage is 21 V, that
the pulse width is 7 p#ec, that the driving
freqﬁency is 4 KHz and that the number of
preliminary discharges is 128 times is read from the
conversion table recorded in the ROM 56 which is
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



KHz and the nunber of prelimnary dischafges is 50 tines are read fromthe
conversion table. When the recording head 59 is actually driven

to effect printing, the CPU 55 again indicates the aforenentioned data
- fromsaid determ ned area of the ' : 37 RAM

to a reading head controller 58. O cour the table differs from
apparatus to apparatus, and for the ink rr], in the apparatus exanple
1, the driving voltage is 21 V, the pulse width is 7 [err]sec, the
driving frequency is 3 KHz and the nunber of prelimnary discharges is 50

times, and furt heé‘hfdia&?] ghgegldqgqu)gﬁ\é?tdd}&mq@nim | DA anses) e

device and the in i S unsul If the data on the conversion

table in that app S JiE e from P ra el tie Wpparetuse, (@nd tfos
exanple, 0) for ? g%#ipﬁcation, the ink jet recording apparatus wll

j udge that setti ngyis siiiP@si bhecnandppasapusdexample alar bheTAISYialy ink
which is difficult to discharge when used in a recordi ng head having a
predet ermi ned chargaiRigestiisc 21V petkreitpukde celdh i STrasefatthe -
Further, by sufficiently securing the capacity of the conversion table,
many expect ed Iddﬁtyﬂﬁgcﬁﬁaqugpmxniﬂt3dﬁ%2a§@gi?kﬁnnﬁﬁb?ﬁe°f conver si on

tabl e, whereby there can be realized an  ink jet recording apparat whi ch
can cope with epraligminark diseharges i8 SPntimes af%’i“gdg‘éﬁgﬁﬁ’éﬂ 2.

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
jdentification, the ink jet recording apparatus will
judge that setting is impossible, and can produce an
alarﬁ. Thus, any ink which is difficult to
discharge when used in a recording head having a
predetermined characteristic can be automatically
----- discriminated.

Further, by sufficiently securing the
capacity of the conversion table, many expeéted
kinds of driving conditions are input to the
conversion table, whereby there can be realized an
ink jet recording apparatus which ccn cope with
excellent ink in the.future. In the aforedescribed
embodiment, description has been made with respect
to an example in which reading is effected from the
conversion table and the driving voltage, the pulse
width, the driving frequency and the number of

preliminary discharges are all made variable, but it



enbodi nent, description has been made with respect to an exanple in which
reading is effected fromthe conversion table and the driving vol tage,
the pulse wdth, the.driving frequency and the nunber of prelimnary

di scharges are all nade variable, but it 38
i's apparent that it is also possible t@gormin the apparatus a circuit in
which nore sinply, for exanple, only the driving voltage, only the pul se
width, or only the driving frequency, or a possible conbination thereof is
set by the resistance value of the resistor. Al so, the information

desi gnated by thg gBHaYEhEaRhaRCi¥d8s ial s YolssdB1leO toheeem e the
conditions of the pre-heating in which the récording head is pre-heated to

i nprove the charagparatusCaotirchdti Al whildhe more islmpdyy diozcharge in
whi ch di scharge not concerned in recording is effected to inprove the

recordi ng char aceérample¢, oallyh thek drdivicigavepd tagyedi toindiys thieapudsiel num
di scharge can be obtained during recording, the ink discharge conditions

when recordi ng i ¥idthecozdopyyt fkheuds ivfing fireguensiyur Sir @possibde t he
di scharge recovery _conditions of the recordi ng head which correspond to
the ink used. combinggion fhexeef decsal Pkgﬂtﬂ thegistance yalu® ned when

the discharge state is deteriorated_ before predeterm ned recording is
ternminated, and ©f the resistor. Also, the information designate

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 £he characteristic of
the ink or the preliminary discharge in which
discharge not concerned in recording is effected to
improve the recording_characteristic, such ink
discharge conditions that optimum discharge can be
obtained during recording, the ink discharge
conditions when recording is effected by the use of
inks of plural colors, or the discharge recovery
conditions of the recording head which correspond to
the ink used.

The discharge recovery conditions are
performed when the discharge state is deteriorated
before predetermined recording is terminated, and
include, for example, a series of operations of
moving the recording head to a position opposed to a
cap member, thereafter causing the cap to bear
against the discharge port surface, driving a pump
for recovery to thereby forcibly discharge the ink

from the discharge port, opening the cap, thereafter



I nclude, for exanple, a series of operations of noving the recordi ng head
to a position opposed to a cap nenber, thereafter causing the cap to bear
agai nst the discharge port. surface, driving a punp for recovery to thereby
forcibly discharge the'ink fromthe discharge port, opening the cap,

t hereafter _ gb. effecting idle suction
for discharging the ink in the cap, and cleantng the di scharge port
surface of the recording head by a blade, or one of these operations or a
conbi nation of two or nore of these operations. That is, the discharge

recovery conditi gegethafg HA1%RAIHi¥%h Forl lEiscngyiaid aiire jand in
condition for which these operations are perfornmed under what degree of

| oad, and opti numgheoRdd, @I alearing timdischangevpdrt leurface of
characteristic of the ink. For exanple, for ink whichis lowin viscosity
and easy to dry, ithe TeotacHsrprhead yeta thikade s omrere ref kkese oper ati on
at high frequency, and for ink which is highin wviscosity and difficult
to dry, the frequeperatfions onliscterbinattion 0f R rex inere Lf ehese | ow
Here, the frequency includes not on]y the frequency of the recording
operation, but al spenatinngatiThat ok okhe (FESFRAEISITFRVEE X overy punp in

the recovery operation., Also,truaﬁge-hfatin co d%éions ar e . pecessary
for bringing aboutcEEIONS SR Fomseleghe FRBPRFHYEEER® be

acconplished du“'ﬁ%d a condition for which these operations are
performed under what degree of load, and optimum
conditions are set in conformity with the
characteristic of the ink. For example, for ink
which is low in viscosity and easy to dry, it is
necessary to set the discharge recovery operation at
high frequency, and for ink which is high in
viscosity and difficult to dry, the frequency of the
discharge recovery operation can be_sgt 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
somewhat high temperaﬁure to reduce the load of the
ink discharge conditions during the recording by the

recording head, and adjust the viscosity of the ink.



recording in conformty with the characteristic of the ink used. For
exanpl e, as regards ink of high viscosity, it is preferable to heat such
ink at a sonmewhat high tenperature to reduce the |load of the ink _

di scharge conditions during the recording by the recording head, and
adjust the viscosity of the ink. 40

By these various conditions being al so iﬁé?uded in the conversion table of
t he body side, nore excellent recording can be acconplished nore easily
as conpared with a case where discharge conformng to the characteristic
of ink is effected undey ahese vardicusharapdiduiatis ikeing also As regards
the formin which the resistor as the nediumis carried on the ink
cartridge, such ineludedr imapheecpnvergdanatabler ofctdenbesy nPREY 18d&&vi on on
the front face of the ink cartridge in which a collectin ortlon IS
provi ded, but aImeraaexcelyentnﬁ9C9§d$ﬂ6vFé§d aFﬁ@Nﬂ%&é% & of the
ink cartridge as shown in Figure 41

In this case, aseaég&Ydéstﬁ@mPé§P§tHﬁ$B facase yherk 4isSharge - resistor

of different resggggggglng to the characteristic of ink is effected

under only the discharge conditions.

As regards the form in which the resistor as
the medium is carried on the ink cartridge, such
resistor may be provided at a predetermined location
on the front face of the ink cértridge in which a
collecting portion is provided, but alternatively,
may be provided on the upper surface of the ink

cartridge as shown in Figure 8.



val ue may be carried between the termnals of the cartridge side which are
connected to the contacts of the apparatus side, or the expanse of the
resistor can be changed, whereby the resistor may assunme one of various
resi stance val ues. As a method of changigg the resistance value of the
resistor at this time, it is possible utilize a logo type or the |like
of a predeterm ned shape. Also, the set resistance value nmay be such a
val ue 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 ink car ri)t esaté’ra:a%g'ing& g?ér/%%[e?gaggeo{.egigggggg Ph1h@erm ng

the resistor by printin i y y assune a predeterm ned

resistance val ug¢ elal i%%el{[&c;ﬂe gy istey fgeeapfsthencartEsigdgancer a

method of sticking a | printed wmth a resistor so that it nmay assune a

predeterm ned resifiQnGsy e Warried betwd®h the f@LRihaUsWoEhthespect to
the apparatus of a cartridge provided with such a resistor having a

predet erm ned r esd St PG Vél a8, wiiESh Odiré Scom€cte@htot Bhe tbathethi ol of
the resistor and the termnal of the body side scratch each other. This is

because in sonetiwasEsparsdald esidadi oy tihetdrpansesofinthevaksdéstoanmen be
acconplished even if the termnals are 42
connect ed toget sz ahamgedeivhaxebrctle oxesistdramadyaassume one of :
various resistance wvalues. 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
predetermined shape. Also, the set resistance value
may be such a value that the conversion table set on the
body side as previously described can be properly read
out.:
As a method of carrying this resistor on the
ink cartridge, mention may be made of a method of forming
the resistor by printing so that it may directly assume
a predetefmined resistance value relative to the upper
surface of the cartridge, or a method of sticking a
label printed with a resistor so that it may assume a
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
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



filmremaining formed thereon, and such instability can be elimnated by
nounting the cartridge in such a manner that the oxidized filmis scraped
off. . In the foregoing, a resistor.has been described as an
“exanpl'e of the resistor carried on the cartridge, but it is also possible
to. use a capacitor, a diode;, a coil,#iggattery or the like for the sane
pur pose. Figure 9 shows an e I ment of the afore- described ink
cartridge in which the information medium is nmade renovably nountable. In
Figure 9, the reference nuneral 28 designates a chip provided with a

resistor whi gnnectd HoYetdrORy i tHE i B diraddd oxfabeédgangoabi ned

with the mating portion of the ink cartridge, this ink cartridge becones
entirely identigal riefhaidiRRAFYIGRE albdasic) i tsudeingkalshl 1ty dganshown
in Figure 5. Accordingly, in the manufacture of the ink <cartridge of the
present i nventdeorl iininated acarsaitying ol casseindde fmdswekpare the
housing 12 of the ink cartridge corresponding to the kind of the ink and
the elenent m@nnend thtatwithe eciotizashistilm i eaerapedeoffi xi ng of products
if the chip 28 is nmounted when the ink cartridge is filled with the ink,
and efficient productimorthse feageingsidlresistrn hasdreenhdesgpibed

I nexpensive and highly reliable ink cartridge is realized. )

43 [ Enbodidfen BXample of Yhe pafifitRhiCarried op) €he| eRERT1SE8N as a

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; Ih Figure 9, the reference
numeral 28 designates a chip provided with a resistor
which is an information medium. By the chip 28 being
combined with the matiné pbrtion of the ink cartridge,
this ink cartridge becomes entirely identical in
appearances and function to the ink cartridge shown in
Figure 5. Accordingly, in the manufacture of the ink
cartridge of the present invention, it is unnecessary
to pre—assemble and prepare the housing 12 of the ink
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.



resi stor has been shown as the information medium but in the present

I nvention, a sem conductor can be enployed as another exanple of the
informati on medium Figure 10 shows an enbodi nent of the present invention
‘which is provided with an electrically erag?ale read-only -sem conduct or
menory array as the information nmedi um e ink cartridge. The reference
nunmeral 21 denotes the ink cartridge body. The reference nuneral 22
desi'gnat es a sem conductor nenory array. Here, the sem conductor nenory
array is an ROM (read-only nenory), an EEPROM (el ectrically erasable

rewitabl e read{@pbbaifRA W) @& battery back-up RAMor the |ike. The
ref erence nuneral 23 denotes a substrate attached accurately to the

housi ng portion of the Tk pbddindge 1,Th S il rellemdmts sudleras nal
portion 26 for fixing the nenory array thereto and electrically connecting
t he menory arr ayesdstxocoireac theempradpareds rthen ﬂnﬁo#mﬁmeam@liwg: apptr at us
24. As shown in Figure 10, when the ink cartridge body is inserted into
the ink cartrud@euhaxpnasqquwanntx§n<ﬁat&ﬁmmqqn4%§t¢%c@$@|hg- appar at us
24, the connector 25 and the termnal portion 26 are electrically.

connect ed t oget @PLoNed S anqkher H¥aTRLG ferithn rlmﬁb%{lem?%kum-

reservoir are |likew se _ connected to the, conneg tgr(l; devi ce of . the L ] et
recordlng appanﬁﬁﬁ?re 10 shows an embodiment o e preﬁgnt inven 1081 e

sertes of operalyqnseauences: 0PN dh ' 1l fea L1 BOUEL PO EEEa20hiG"

semiconductor memory array as the information medium

in the ink cartridge. The reference numeral 21 denotes
the ink cartridge body. The reference numeral 22
designates a semiconductor memory array. Here, the
semiconductor memory array is an ROM (read-only memory) .,
an EEPROM (electrically erasable rewri§§ble read-only
memory), a battery back-up RAM or the like. The
reference numeral 23 denotes a substrate attached
accurately to the housing portion of the ink cartridge.
This substrate has a terminal portion 26 for fixing

the memory array thereto and electrically connecting
the memory array to a connector prepared in an ink jet
recording apparatus 24. As shown in Figure 10, when
the ink cartridge body is inserted inﬁo 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,
an ink reservoir and a waste ink reservoir are likewise
connected to the connecting device of the ink jet

recording apparatus.



apparatus body is closed are simlar to those shown in Figure 7. In the
present enbodi nent, the nenory array provided on the ink cartridge permts
more information to be recorded thereon than-the information nmedium shown
in Enbodiment 1 (menory arrays of 1 or nore (K byte) as the | owest '
capacity are now comrercially available) 4Ad therefore, the ink jet
driving conditions, the discharge recovery conditions, the pre-heating
conditions, etc. are directly witten therein as in the conversion table
carried on the apparatus body in Enbodi ment 1. Accordingly, the CPU

qui ckly transfers thgr%éﬁggggééOQFﬁ§§$ﬁ€§fége?%§§?éggsd&hghngpp%ﬂqgtions

as the data during th I 'ving of I g ead fromthe

Mernory array (o2 PAr{hEUbShe R’ 88uPle! 871t BAMGET ERE LHR SbeSREcRinhke
power source swtch. When the recording head is to be difiven, the driving

may be effectgsbiratusBpd8y $&nNthoselioatbatiflesatri B8dthbeR shewReGh to
Enbodi nent 1. A feature of the present enbodinent is that as

previously desgigbes, 7t hezhnthenpkesensuehbadinbat,dthei memeaydidrirays, etc.
matching the ink in the ink cartridge is recorded in the nmenory of the ink
cartridge forpeeehdédndnothéhiénknkareridgeopdrmjthemdrandnifioemaftdon a
conversion table need not be prepared on the ink jet recording apparatus
body. Accordi ngpybeire¢ordedethererp than the information medium 45
to prepare a nunber of conversion tables in advance.

shown in Embodiment 1 (memory arrays of 1 or more (K

byte) as the lowest capacity are now commercially

available) and therefore, the ink jét driving conditions,

the discharge recovery conditions, the pre-heating

conditions, etc. are direcily 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 recording head is.to be driven, the driving may be

effected in a manner similar to that described with

respect to Embodiment 1.

A feature of the present embodiment is that as

previéusly 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 ink jet recording head and therefore

a conversion table need not be prepared on the ink jet

recording apparatus body. Accordingly, it is unnecessary



That is, in the present enbodinent, even if newink is prepared in the
future, only the ROMdata of the 1ink cartridge can be changed and
therefore, the present enbodinment is high in expansibility.

Figure 11 shows an exanple of the ink cartridge in which the renovably
nount abl e i nformati on nedium adopts the Hggnry array as described in
connection wth Figure 10. In Figure 11, e reference nuneral 30

desi gnat es a sem conductor nenory array such ass ROM EEPROM or a battery
back-up RAM The sem conductor nenory array 30 has on the housing 31

th f t | 33.f I toth

connect or 32 o RESEAE A ATHIE CineonrarEion el TR A¥ERERY 10 1T

terminal for elgelyiscal I GHUNGHI: (difh ddipd el '&68 ALEIn@WPERRT us. body
r

to the nemory “array. ‘ACCO y, again in e present embodi nment, it is

apparent that 3 effeGlred M at{hé Ced ke Ofoﬁtyf IRETbRGH A2 SEOWEREN Fi gur e

9 i s obtained. [ Ebodi ment Figure 12 shows anot her

enbodi ment of tikgk durésenigd rb/a&mbé)nchihg‘ékﬂCiind henépéporal | eRespedsantt he
ink jet recording head driving conditions are recorded in a nenory on the

ink cartridge igmbotliaddretl iiEnHigh tiwe ekpansiloblbéyinsertion of the ink
cartridge into the ink jet recordi ng apparatus. The reference nuneral
46 Figure 11 shows an example of the ink cartridge
in which the removably mountable information medium
adopts the memory array as described in connection
with Figure 10. In Figure 1ll, the reference numeral
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
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.

[Embodlment 3]

Figure 12 shows another embodiment of the
present invention in which the information such as the
ink jet recording head driving conditions are recorded
in a memory on the ink cartridge in parallelism to
the direction of insertion of the ink cartridge into

the ink jet recording apparatus. The reference numeral



35 designates a nmagnetic tape on which the information such as the ink jet
driving.conditions is recorded at 35a in parallelismto the direction of
insertion of the ink cartridge by variations in nmagnetization polarity,
density, etc. Al'so, in order to prevent unsatisfactory reading of the

I nformati on caused by a change in the i nseflt® on speed, exclusive tracks in
which timng information is witten at predetermned intervals are set at
.35b in parallelismto the track in which the aforenentioned information is
witten. As shown in Figure 12, the information such as the ink

jet head drivigg aeaﬂgﬁge& Eemapredien thBe ofPWRAIchC thaPenfSraorsPi vel y
read by a readi ng hea 36 when the ink cartridge is inserted into the ink

jet recordingsherdabodie Ahkefethidgiviher wonditicns tisansfceydsd tor t he RAM
area in the ink jet recording apparatus body, the ink jet recordi ng head
can be driven3pa fhephsaliedfisthit® ithieodireiorionn dfhdmsaxiammiEr as in

t he enbodi nent shown in Figure 10. [ Enbodi ment 4] Figure 13
shows anot her theodnkegaritmidbgechy wvias iadticnd dn magmediizgtidrometanityn
the ink cartridge in the enbodinent shown in Figure 12 is changed. In the
present enbodi ABREItYheeltRfor AdEPeNn 1ISuCR 8T thHee PneVendt unBatisfRrE N ti ons

uses a bar code 37 sticked to the houysing portion of the ink cartridge, in
pl ace of the reading of the informatlon Causgd by a change in the

insertion speed, exclusive tracks in which timing
information is written at predetermined intervals are
set at 35b in parallelism to the track in which the
aforementioned information is written.

As shown in Figure 12, the information such as
the ink jet head driving conditions recérded on the
magnétic tape is successively read by a reading head
36 when the ink cartridge is inserted into the ink jet
recording head body. After this information is
transferred to the RAM area in the ink jet recording
apparatus body, the ink jet recording head can be
driven on the basis of this information in the same

manner as in the embodiment shown in Figure 10.

[Embodiment 4]

Figure 13 shows another embodiment in which
the method of recording information on the ink cartridge
in the embodiment shown in Figure 12 is changed. 1In the
present embodiment, the information such as the ink jet
driving conditions uses a bar code 37 sticked to the

housing portion of the ink cartridge, in place of. the



magneti c tape shown in the previous enbodinent. Again in this case, as in
t he previous enbodinment, the information such as the recordi ng head
driving conditions is successively read by a reading head 38 when the ink
cartridge is inserted into the ink cartrjdge receiving portion 27 of the
ink jet recording apparatus. -In the pr nt enbodi nent, a bar code need
only be printed as the recording nediumand therefore, the nmedium can be
manuf actured relatively easily and an inexpensive ink <cartridge can be
provi ded. [ Enbodi nent 5] Figure 14 shows anot her enbodi ment in

which th t hod of di i nf i i t L L] i :t.h
ol et SPoMRTEt « rass Fhadlh EAE oAV Bs | Bl GREREREI® ABaihl®
nuneral 39 des‘ﬂ?ggr?fs b, d Dk aga:[ﬁféﬁae%réoéoageeﬁsaa&ﬁaﬁe,nw&r al 40

denotes a three-dimensional 1nformatioh pattern di sposed on the housing

of the ink Ca”{'P&ﬁner(J{@nigﬁaﬁn@éiEHepféES&&inéonbaanak:dednk;nbaaaaltlibn\eith

the housing of the in cartridge. The reference nuneral 41 designates a

three-di mensi ongd dudQsd@ivOly PRé4&T By  &r rbbAiAg heaBoBgawhen thAe dimkawn in
Figure 14, the information such as t%e ink jet recording head driving

conditions recosferidgetbe ihseetdantnsborhk inkocartirdidgeatrecedving

successively read by a reading camswitch 42 when the ink cartridge is

inserted into tpertbénc2avtofdyhe ink jet recording apparatus. Imn4ghe
present embodiment, a bar code need only be printed as
the recording medium and therefore, the medium can be

manufactured relatively easily and an inexpensive ink

cartridge can be provided.

[Embodiment 5]

' Figure 14 shows another embodiment in which the
method of recording information on the ink cartridge in
the embodiment shown in Figure 13 is changed. 1In
Figure 14, the reference numeral 39 designates an ink
cartridge, and the reference numeral 40 denotes a
three~dimensional information pattern disposed on the
housing of the ink cartridge. The information pattern
40 is molded integrally with the housing of the ink
cartridge. The reference numeral 41 designates a
threé—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



receiving portion of the ink jet recording apparatus. After this
information is transferred to the RAMarea in the ink jet recording
appar atus body, the ink jet recording head can be driven on the basis of
thi's- "‘information in the sane manner’ as in the enbodi nentt shown in Figure
10. [ Enbodi nent 6] - Figure 15 4f®ws anot her enbodi nent in which
the nethod of recording information on the ink cartridge in the

enbodi ment shown in Figure 14 is changed. In Figure 15, the reference
nunmeral designates an ink cartridge, and the reference nuneral 41 denotes

a three-dinensignal.._j.nfor | 0 t | h | th
I nk cartri ::Ige 4ife°ﬁ;i"é}l1"rﬁoc?rgan%|Jl'%hp%éatﬁér]nﬂligfégdrr% d%%f?%tgggg?lg;?e%m.t het he

housing of the i@ger#aéﬁi@ A9 o iier {6 ©LE NELa AWFERT A a 4o deRE URANCE raa

t hr ee- di nensi ona ormation pattern for timng information. In the

enbodi nent  shown; f nyfd GUE r rdASraher apdasatsschoas, t BRei ikkj gethead

driving conditions so recorded in the three-dinensional information

pattern i s successidriing aishdycdNebe PBPiweheshr thesbasth 48 ahishe ink jet
recordi ng head body when the ink cartridge is inserted into the ink jet

recordi ng appar ainformfdtisn tin sthefoamat mannes asr ainsther edbodimeatRAM ar ea

in the ink jet recording apparatus body, the ink jet recordi ng head can be
shown in Figure 10. .

[Embodiment 6]

Figure 15 shows another embodiment in which the
method of recording information.on the ink cartridge
in the embodiment shown ip.Figﬁre 14 is changed. 1In
Figure 15, the reference numeral designates an ink
cartfidge, and the reference numeral 41 denotes a
three~dimensional infofmétion pattern disposed on the
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,
the information such as the ink jet head driving
conditions so recorded in the three-dimensional
infofmation pattern is successively read by the
photoelectric switch 43 of the ink jet recording head
body when the ink cartridge is inserted into the ink
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



49 driven on the basis of this information. The medi um f or
transmtting the i.nformation by the aforedescribed various systens, as
shown in Figure 16, may preferably be di sposed, for exanple, above the
"ink connecting portion between the ink cartridge and the recording
apparatus with respect to the direction of.ggavity. That is, it is
preferable that as shown in the surfaces 44-48 on the cartridge in Figure
16, the information mediumor the information delivery portion between
the informati on mediumand the ink jet recording apparatus body be

posi ti oned aboved%ﬁgeheéglthgiggagga%gc iLo3 'gqugomhe i nk connecting

portion between e inkcartri the ink jet recording apparatus.

By the information nmedi UfLRr pelig ukn MR mideline thed Arifrmdreiore &y t he
i nformati on nmediumand the ink jet recording head being so provi ded above

the ink connecti pgepaFbiradedicribedsattioue e téinssCtdsoshawn gimEigurd he
i nk flows down wardly of the cartridge along the direction of gravity even

if it |eaks fromiet,haaynprederadliynpepdisposea)d fdierexfamele  febomnealithe can
be prevented from being wetted by the ink. Thus, adverse effects such as
el ectrical | eak, inkecomneatiing pofrttilon bertvweeal the tindn caxtridge and
unsatisfactory operation of the sensor caused by slight |eakage of the ink
during the nountiheg recodidimsuppagyadfus: it icagpeat dpe the dereetrieni zed.
of gravity. That is, it is preferable that as shown
in the surfaces 44-48 on the cartridge in Figure 16,
the information medium or the information delivery
portion between the information medium and the ink jet
recording apparatus body be positioned above the level
line of a cap 15 which is the ink connecting portion
betwéen the ink cartridge and the ink jet recording
apparatus.
By the information medium or the information
delivery portion between the information medium and
the ink jet recording head being so provided above
the ink connecting portioh with respect to the direction
of gravity, the ink flows down wardly of the cartridge
aloné the direction of gravity even if it leaks from
the ink connecting portion and therefére, the medium
can be prevented from being wetted by the ink. Thus,
adverse effects such as electrical leak, the corrosion
of the terminal portion and the unsatisfactory operation
of the sensor caused by slight leakage of the ink during
the mounting or dismounting of the ink cartridge can be

minimized.



50 The ink cartridge 154 of the present invention can also be
applied to an ink cartridge for supplying ink to the ink inparting portion
153 of an apparatus of.the type in which as shown in Figure 17, when an

i nk retaining nmenber 152 passes through the ink inparting portion, a hole
or recess 156 formed in the . ink retaini npQ@renber 152 is filled with ink
and when the ink reaches the surface of the hole or recess 156 in the ink
retaining menber 152 filled with ink or the surface of a recordi ng head
151, a desired voltage is applied to the recording head 151 to thereby

di scharge the ink amjﬁcg{%é¥1é cﬁéﬁka%%gﬁgﬁgﬁﬂgn %%%gﬁl§%veﬂE?BRSEd in

opposed relationship w recor on a platen.

In this Case’iﬁ%ﬂr%#%?*béﬁaééﬁéféﬁ%@dgﬁcf%$eéar€f?995UEBESSuﬁgﬂyﬁﬁb can be

ef fected such vari ormation given to the cartridge

154 are transniffeddyeider bt ond 26€iA§% beE 8RNI Beof BK apparkitig portion
153 and the cartridge and a processing table based on the information is

sel ected to thef eine effmetiprwiedier 88 neHowni ¥hngighreha 7TheawtiehSan
[ Enbodi nent 7] The ink cartridge carrying thereon an infornmation
medi um i n the fiinestaieingusénbeestsbpdssas throught thet dak as shown,
for exanple, in Figure 19, and can be applied to an ink jet recording
appar at us whi chimparting portion, a hole or. recess 156 formed in the
ink retaining member 152 is filled with ink and when
the ink reaches the surface of the hole or recess 156
in the ink retaining member 152 f£illed with ink or the
surface of a recording head 151, a desired voltage is
applied to the recording héad 151 to thereby discharge
the ink and form an imagelon a recording meaium 155
dispésed in opposed 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]

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 Jjet recording apparatus which



Is showmn with its cover renoved. "~ In Figure 18, the reference
nunmeral 201 designates a recording head in the formof a chip, and the
reference numeral 202 denotes a carriage carrying the recording head 201
t her'eon and enabling the novenent of its own for the scanning by the
recording head 201. On the-carriage 204 as will be described |ater,
there are provided a support nenber for renovably carrying the recording
head 201 thereon, and a cover nenber (indicated by dot-and-dash |ine)
formng a part of the recording head 201 and protecting a substrate

printed with a egg ﬂﬁl%i@ﬂ SEECHBEe rkﬂgvghke The recording

head 201 has 64 dTsQ ar ge —openi ngs spose i'n the front end portion

thereof, and an ink Itguyﬁgggghlgonqnglg@}é&gnWbtQuﬁ@&glphgqhese di schar ge
openings is provided. Furt behi'nd t he region in which the ink liquid

paths are di spgegsignhBeseal FecPiraingeteddc @inehel Eoimd cEhamediiy Orand
supplying ink to these liquid paths. In the ink |iquid paths correspondlng

to 64 di schar gehporésereheee nameraloiodedenbeesr a- carydragd cayrgdsy on -
el enments generating di scharge energy available to discharge the ink |iquid
from these di theargeopding hnddeB@dtmbeeewhrhm@'hmahiﬂng)ﬁhq; el ectric
power to the electro-thermal conversion elenents. These

el ect r o- t her mafmovenmestsiodn idgise ot £oandheciscamndas Wiy ithe drecdrdingl on a

substrate forned of . . .
head 201. On the carriage 202, as will be described

later, there are provided a support member for removably
carrying the recording head 201 thereon, and a cover
member (indicated by dot-and-dash line) forming a part
of the recording head 201 and protecting a substrate
printed with a head driving circuit 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 liquid paths corresponding
to 64 discharge ports, there are provided electro-
thermal conversion elements generating~discharge
energj available to diséharge the ink ligquid from
these discharge ports and electrode wiring for supplying
electric power to the electro-thermal conversion
elements.

These electro-thermal conversion elements and

electrode wiring are formed on a substrate formed of



52 silicon or the like by the filmformng technique, and partition
walls, a top plate, etc. fornmed of resin or a glass material are |ayered
on this substrate, whereby said discharge openings, said ink liquid paths
and’ said conmon |iquid chamber are constr ed. Further rearwardly of

said construction in the recording head 2¢9% a driving circuit for driving
the electro- thermal conversion elenents on the basis of a recording
signal is provided in the formof a printed substrate. In the

carriage 202, rearwardly of the above- described recording head 201, there

is disposed a OANRGP6SURN relite 4y {rE OfIn-E SaYeS L OEcERdqué) ahbe

connector substrate 212, there are disposed the connector 209 for

connection to thaMacddH Realand 20dop aplth te £ apect Horfed epHnpesinodrto a
flexible cable from the control circuit of the apparatus body. Al so, a
capacitor, a red §ldss aifteri#l raxet balyered hen ctimie csuivs tsabet, r wherghy?,
and by these, the drop of the power source voltage supplied through the
flexi bl e cabl e auid tdischadgr afembnge, v ahd aisk ghiiubd cpathpeandt ed for.
Further, the connector substrate 212, as wll be described later, is
supported on a siadidt gmwhen biquhdtchambernyareigenskracted. opEUrk§e&l osing
novenent of the cover nenber and _the connector 209 may be connected to
the terninal of ¥earwawdkylief $ohd oenstruction imhkhe¥erayeiDg2 s

sli dably and pivotably,, engagep w.h g guide;shalt, 203t by 2ugl 20 o
thermal conversion elements on the basis of a recording
signal is provided in the form of a printed substrate.

In the carriage 202, réarwardly of the above-
described recording head 201, fhere is disposed a
connector substrate 212 through a connector 209. On
the qbnnector.substrate 212, there are disposed the
connector 209 for connecfion to the recording head 201
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
the mixing of noise with a signal are compensated for.
Further, the connector substrate 212, as will be
described later, is supported on a slide member so that
it may slide with the opening-closing movement -of the
cover member and the connector 209 may be connected
to the terminal of the recording head 201.

The carriage 202 is slidably and pivotably

engaged with a guide shaft 203 through an engagement



53 portion 262a, and the guide shaft 203 is provided over an area

| onger than the width of recording paper so as to be orthogonal to the
direction in which a recording nediumsuch as recording paper is conveyed.
Al so; the carriage 202 is connected to a portion of a belt, not shown,
extended in parallelismto the guide shan;%pS, and by this belt being
driven by a carriage notor, not shown, the novenent of the carriage 202

al ong the guide shaft 203, i.e., the scanning novenent of the recording
head 201, be cones possible. Also, the carriage 202 and the recordi ng head

201 obtain the forge for,e %yg%ﬁél?hgngﬁfgeagﬁgftt583gﬂgd§r§0§EEdZQ§eErOm

their own gravity, and w orce as a brasing forc they bias a

paper keep plate208-dp ngesCehdRdené Wodeh 8rskbdsriBnBebapesVsdedson
the carriage 202 for sliding on the paper keep plate. Thereby, the

recording head £9Ih& asrKesSgoRall edetrenanedcsponi ig Whtishea irecoaddinighe
recordi ng paper used in conformty with the thickness of the recording
paper. md@i e cauch ngs peeecrafigf pdpérodsacpapeyedsuppllpocasdet t e,
not shown, or fed manually is supplied to the apparatus body through a
paper supply por¢carchagei2e2 Dé aonneptedptpea portdop0drs anded H.omert
paper guide 207b. The paper keep plate 208 having a curvature is
continuous to thehewnmerektended: in pppallepiphr tguithe guigde shafdaPd3 keep

plate 208 is ] . ] )
and by this belt being driven by a carriage motor, not

shown, the movement of the carriage 202 along the guide
shaft 203, i.e., the scanning movement of the recording
head 201, be comes possible. Also, the carriage 202
and the recording head 201 obtain the force for
pivotally moving about the guide shaft 203 from théir
own g}avity, and with this force as a biasing force,
they bias a paper keep plate 208 to be described
through a slide member provided on the carriage 202 for
sliding on the paper keep plate. Thereby, the recording
. head 201 can keep a predetermined spacing between it
and the recording 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 upper paper guide 207a and_a lower
paper guide 207b. The paper 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



di sposed so as to press the recording paper against a
54 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 smallér than the frictional force created
bet ween the paper feeding roller 205 and Hi# recording paper. A so, the
| oner 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 fromthe paper supply port is conveyed

by one Iine each ypyadlysnin 19 APRY Uhdi i £disnd 1 iditipfa the paper

feeding roller: e recordi ng paper 206 slides on a

plate-like plat gﬁtgg‘za‘i’“ith%tt hheS F36G WL BRI MRSt cd toriitdd1 e Baeanli tige head
201 is regulated to a predeterm ned magni tude by the paper keep plate 208

and the platenp2@ér keep platEharn@®adidlirecdidiche? Papert tdurisg stizeni ng
novenent, discharges ink droplets to the recording area of the recording
paper 206 opposedesBdnet dst @nidldreabythad fided fFreboribma]l cdfoxre ¢remtednd by
this recording and the conveyance of the recording paper for said one

| i ne, recordi ngbeftweanh thee dapex ifeatinemtokley 245 fand cthe wheeenging
characters, inmages or the like are fornmed. The recordi ng paper 206 on

whi ch recordi ng papes -bedd ssff cthediows X Paprr conids 2R T textends 9

di scharged onto a paper, discharge tray, not shown, by )
the region in which the paper feeding roller 205 is

disposed parallel to the paper keep plate 208.

Thus, the recording paper 206 fed from the
paper supply port is conveyed'by one line each upwardly
in the apparatus with the.rotétion of the paper feeding
roller. At this time, the recording paper 206 slides
on a_blate—like platen 207 while the spacing between
it and the recording heéd 201 is regulated toa - .
predetermined magnitude by the paper keep platé 208 and
the platen 207.

The recording head 201, with its scanning
movement, discharges ink droplets to the recording area
of the recording paper 206 opposed thereto to thereby
effect recording of one line, and by this recording
and the conveyance of the recording paper for said
one iine, recording of each one line is seguentially
effected, whereby characters, images or the like are
formed. The recording paper 206 on which.recording
has been effected, with the conveyance thereof, is
discharged onto a paper discharge tray, not shown, by

paper discharge rollers 204 and spurs 240A and 240B



paper discharge rollers 204 and spurs 240A and 240B

55 provi ded above the recordi ng paper conveyance path. Five pairs of
such spurs 240A and 240B are provided correspondingly to the paper

" discharge rollers 204, and a spur cleaner is interposed between each pair
of spurs. A nenber for supperting thesegggurs and spur cleaners is not
shown in Figure 18. The spurs 240A are igned to inpart a pressure force
to the paper discharge rollers 204 with the recordi ng paper interposed

t her ebet ween, and the spurs 240B are designed to regulate the recording

paper conveyanGe RAL PYNERD cid' B a5aike At cSRVeydhee paReR. di schar ge

rollers 204 aré rotatively driven so as t0 be greater 1n peripheral speed

than the paper giRdifyg Fld©rs?dd spuher 2hyat dgar 2408 dang papeiddas in the
portion thereof constituting the recording area is pulled upwardly and

thus, the recorslinedpualindly ces e ppayent @ilséhanygef roaleng BP4from the
pl at en 207. Near the hone position in the area continuous to the
scanni ng area aind he spooreiegndeaik 20iterbesed hetweenvedel nader pfs of
constructions for the discharge recovery process. That is, there are

provi ded a bl adspura®6 fRormembvewifor weupportbpg, thege, spurs andt BRuUdi schar ge
port surface in which the discharge ports are di sposed by the w ping

novenent ther ectleanerhsiy brely pewnokn Bigurer 1Beno¥hRgSRursr 24PHps, etc.
on the discharge .
are designed to impart a pressure force to the paper

discharge rollers 204 with the recording paper
interposed therebetween, and thg spurs 240B are designed
to regulate the recording paper conveyanqe path between
them and the platen 207. The paper discharge rollers
204 are rotatively driven so as to be greater in
peripheral speed than the paper feeding roller 205,
whereby the recording paper 206 in_thé portion thereof
constituting the ;ecording area is pulled upwardly and
thus, the recording paper 206 can be prevented from
floating up from the platen 207.

Near the home position in the area continuous
to the scanning area of the recording head 201, there
are provided a series of constructions for the discharge
recovery process. That is, there are érovided a blade
226 for removing water Arops, dust, etc. on the discharge
port surface in which the discharge ports are disposed
by the wiping movement thereof, an absorbing portion
225 for removing water drops, etc. on the discharge
port surface chiefly by absorbing them, and a cap 213

for effecting the capping for the hermetic sealing of



port surface chiefly by absorbing them and a cap 213 for effecting the
capping for the hernetic sealing of 56

t he discharge port surface, idle discharge and ink absorption. These
menbers are designed to be novable back and forth relative to the noving
area of the recording head 201 while bei ng§@ipported as a unit by a
nmovi ng support nenber 214, and perforns their respective -operations at
appropriate timng. Also, the ink absorption in the cap 213 is effected by
a punp 224 conmunicating with the cap 213 through the hollow portion of

th i 214 d b .he

213, "2 hol'e. for FE8 FASGReRaeaPREs: FuRsaneed T LRer e, Fht th i nenber
f th 213 t

L aged wih oo RBEoRpRIBRLC] BB MR e Gedlldlf €AMd WbvaIFe
rotating rearwapdby hadt ?Q%Ryr‘éﬂi't&%et% Qﬁiéo'nﬂﬂlﬂfg taﬁ‘.%a S chyge ge port

surface by the cap 21
rotation of the Eé&%&'d&ﬁ%dhéﬁdr olbhewhdl> beily tdig:pr&méd (H§C$latﬁﬁlﬁt r@jrl ers

204, and the operations in the discharge recovering nechanism i.e., the
back a moving support member 214, and performs their
respective operations at appropriate timing. Also,
the ink absorption in the cap 213 is effected by a
pump 224 communicating with the cap 213 through the
hollow portion of the moving support member 214 and
a tube. During the capping by the cap 213, a hole
formed in a cap arm 217 mbunted on a side of a holding
member for the cap 213 and a projected portion prbvided
on tﬂe carriage 202 are engaged with each other, whereby
the recording head 201 is precluded from rotating

rearwardly to thereby ensure the capping of the

discharge port surface by the cap 213.



and forth novenent of the cap 213, the blade 226 and the absorbi ng menber
225 as a unit and the absorbing operation by the punp 224, are perforned
by the wutilization of the rotative driving force of a feed notor 221.
That "is, the rotative driving force of the feed nmotor 221 nounted on a
portion of the apparatus body frame isOffrst transmtted to a transnission
switching gear train 219. In this gear train 219, the selection and
switching of each gear is effected by the novenent of a selection gear
(not shown) operatively associated with the novenent of the carriage 202,

i.e., the scanning noveREntobytide 6£CLhEI pgpbeadeddingt bellepveosnt to
the honme position or the discharge recovery device and the stoppage at

t hese positionsandhehi€bpapet heischatgenrolleash2gdar and the gparatiemns 219
is transmtted to the paper feeding roller 205 and the paper discharge
rollers 204 thribngbhandistkangdi necoveringgmechapdsmand -eranditiet bagkt o t he
cap 213, etc. finally through a cam?216, and further transmtted to the
punp 224 throughdafpuhh yeuemene efidthepgap @im.2khe blade 226Tgadsypply
of ink to the recording head 201 is _effected froman ink c rtr'dgF 227
mounted in the thecabaPRBiBBpREBPEE Bddy2st Ar Yidh 2nd &hsR®seERd™Scapabl e

of followi ng the novepent of fhe carriage 202. Al so, the noved
position of theCR&FRFAQR Eﬁzt#§ PBEPeégga BY Sc BSFECFTSEh &I ihSer ' of st eps

of the utilization of the rotative driving force of a feed

motor 221. That is, the rotative driving faorce of the
feed motor 221 mounted on a portion of the apparatus

) body frame is first transmitted to a transmission
switching gear train 219. 1In this gear train 219, the
selection and switching of each gear is effected by the
move@ent of a selection gear (not shown) operatively
associated with the movement of the carriage 202, i.e.,
the scanhing movement by the recording head 201, the
movement to the home position or the discharge recovery
device and the stoppage at these positions. Thereby,
the rotation of each gear in the gear train 219 is
transmitted to the paper feeding roller 205 and the
paper-discharge rollers 204 through an intermediate feed
gear 220, and transmitted to the cap 213, etc. finally
through a cam 216, and further transmitted to the pump
224 through a pump gear 222 and a pump cam 223.

The supply of ink to the recording head 201 is

effected from an ink cartridge 227 mounted in the
recording apparatus body, through a flexible tube

capable of following the movement of the carriage 202.



carriage notor with the position of engagenent between a honme position
sensor 211 provided on the carriage 202 and a honme position detecting flag
provided near the end of the novenent area of the carriage 202 as the
reference. Description will now be made of the construction of
the ink cartridge 227 according to the p§gent enbodi nent and the -
construction of the nounting portion of the body side on which the ink
cartridge i s nounted. Fi gures 19A and 19B show an exanple of the
construction of the mounting portion of the body side. First, in

Figure 19A the {eLerepge QUPES ogggi?ﬂfﬁfgﬂﬁéeéaﬁrﬁé Br bggesinserting

portion for receiving the Insertion o e ink cartridge 227. The

reference nunerghe3@dedeppt €6untcagt eak hahser ber skebedi 6 lcpef |
spring-like contacts 306A and 306B as neans for reading the information

provi ded on the takriggerndger2dith the poefiaibnhofdengadgémentc bedtiveet Wit h
the inserting portion 302 by a |atch portion 308 being engaged with a
hole 310 in the anseméi pgspolohoseffdr Zhéd prbvidedeonndiver gar3iage

desi gnates a connector for connecting the contacts 306A and 306B to a body
control unit. 202 andTheheméepesitinnndesecsingdéAsgepravidiedoneareed! e
menber which enters the interior of a containing bag for ink to be

suppl i ed which isheonndi aEdthe mp¥emgRt area of the Carriage 202 as g

cartridge 227. The hol | ow needl e menber 314 is forned
the reference.

Description will now be made of the construction
of the ink cartridge 227 according to the present
embodiment and the constructioﬁ of the mounting portion
of the body side on which the ink cartridge is mounted.

Figurés 19A and 19B show an example of the
consfruction of the mounting portion of the body side.

First, in Figure.19A, the reference numeral 302
designates a cartridge inserting portion for receiving
the insertion of the ink cartridge 227. The reference
numeral 304 denotes a contact holder for holding leaf
spring-like contacts 306A and 306B as means for reading
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 hoie 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 supplied which is contained in the ink



wi th an ink conducting aperture 316 in the tip end portion thereof. An ink
supply tube is nounted on the other end of the needle 314, and the tube is
connected to a comon liquid chanber portion in a head chip 110 provided
on the recording head 201.. Means for detecting the anobunt of remaining ink -
can be provided internediatelyy of thisg Epk supply system The
reference nuneral 318 denotes a waste in pi pe for directing waste ink to
an i nk absorbing menber which enters the ink cartridge 227 and is
contained therein. The waste ink is ink discharged during the ink

refreshing procsaétrigagleéévp' ewgb”g&i‘?o%”h SHRR! HemPist 840N & B YGRIETON

| i qui d chanber schar ge uring t e recovery process.

The reference nygenahn328xdeshaiatesgChpektuze 3as6f ant emengipeaim for the
ink cartridge 227. One click 320 is provided on each side of the inserting

portion 302. Thegeishi ekerdd@. aanshawnsuppliygiudel 48, momotiad o Mhe

I nsertion of the cartridge 227 by an engagenent portion 322 being
resiliently fl eseHewi ehdt b€ ¢hgapeedie 3flher anfi whieh tabs des cfonrected
cartridge 227 during the insertion of the cartridge 227, and hold the
cartridge 227 e shecmposni Lignidychhabemgagatden par @i Seagp zhire kil | ng
its original shape when a recess 332 in the cartrid 227 reaches the
clicks. previded on fhewsespréirapheads 20de c&@tqﬁjétqrorﬁiet%tlng

the amount of remaining ink can be provided intermediately
of this ink supply system.

The reference numeral 318 denotes a waste ink
pipe for directing waste ink to an ink absorbing member

" which enters the ink cartridge 227 and is contained

therein. The waste ink is ink discharged during the
ink ﬁefreshing'process, for example, in the ink supply
system or the common liguid chamber, or ink discharged
during the recovery process.

The reference numeral 320 designates clicks as
a fastening means fcr the ink cartridge 227. One click
320 is provided on each side of the inserting portion
302. These clicks 320, as shown in Figure 19B, receive
the insertion of the cartridge 227 by an engagement
portion 322 being resiliently flexed with the engagement
thereof with a side of the cartridge 227 during the
insertion of the cartridge 227, and hold the cartridge
227 in that position by the engagement portion 322
restoring its original shape when a recess 332 in the
cartridge 227 reaches the clicks.

Figure 20 shows an example of the construction



of the ink cartridge 227 according to the present enbodinment. In
Figure 20, the reference nuneral 340 denotes an ink bag containing therein
ink tto be supplied. The ink bag 340 is provided with a plug 342 nade, for
-exanple, of rubbér. The needle 314 is inserted into this plug 342 and
further enters the interior ef the inkgG(pag, whereby ink communication is
acconplished. The reference nuneral 344 designates an ink absorbi ng nenber
for receiving the above nentioned waste ink. The aforedescribed nedium for
transmtting the characteristic of the ink in the cartridge is attached to
a portion of @f Yhde ik idwrtiiye ROT apcafdine taktlvarpresget 227.

Figure 21 illustrates each portion for coupling the ink cartridge 227 to

t he body si de.embodEimante 21, the reference nunmeral 346 denotes a wiring
resi stance pattern provided on the upper surface of the ink:-cartridge

227, and the control Ui tFigunehe2Gppehetxef enence apameakc4PhdeppEsence or
absence of the nounted ink cartridge in conformty with the
conduct i on/ no®n ifndRag icAntrkRins heremt bRl sta0sR suBBLBeEhr ough t he

W ring resistance pattern 346., Also, py this wirin resjstance pattern
bei ng made i ntTPe IS iRARMAD P (RFQV IR i Fth ?‘&f%‘? aﬁ%é ’%ﬁqﬁe g@Fer ni ned

| SoMOTT Y Sl d Mo e &L IR g N} ks PLaLipehpegntaining

infornationtfgﬂfgﬁplug 342 and further enters the interior of the ink
bag, whereby ink communication is accomplished. The
reference numeral 344 designates an ink absorbing member
for receiving the above mentioned waste ink. The
aforedescribed medium for tfansmitting the characteristic
of the ink in the cartridgé is attached to a portion of a
side qf the upper surface of the ink cartridge 227.

Figure 21 i;lusﬁrates each portion for coupling

the ink cartridge 227 to the body side. In Figure 21,
the reference numefal 346 denotes a wiring resistance
pattern provided on the upper surface of the ink cartridge
227, and the control unit of the apparatus body can
detect the presence or absence of the mounted ink
cartridge in conformity with the conduction/non-
conduction between the contacts 306A - 306B through
the wiring resistance pattern 346. Also, by this wiring
resistance pattern being made into a resistance pattern
having a resistance value determined in conformity with
the color or density or the like of the ink containing
this pattern, the control unit of the apparatus body can

read the information thereof.



In the present enbodinent, the |ocation and dinensions of each coupling
portion are determined so that an inserted position [err] in which the
needl e 314 penetrates through the .plug 342 with the insertion of the ink
cartridge 227 and the aperture 316 cones to the interior of the ink bag
340, whereby ink comunication is acconblished, a position [err] in which
the contacts 306A and 306B are connected to the wiring resistance pattern
346 and a position [err] in which the clicks 320 are engaged with recesses
332, whereby the ink cartridge 227 is held may lie in the nanmed order in

the direction of insern @¢he Pirisdrt cibvdimmdrt, Mt dedatiet amden the
operation inserts the cartridge 227, the needle 314 first enters the

interior of thegifensdeniv®fardathevuglimg gdrtiidye de fdgtemrined es® ed,
t he contacts 306A and 306B are then connegted to the resistance pattern

346 and only witkatt e darseritdge posistidn tirerwhiglerthe) neeqke cildtks 320
cone into engagenent with the recesses 332. In the case of the, present
enbodi nent, t he pemletredas ithyoumty Wdwntpliug I4% wikkh chadnsestior et n and
therefore, it is desirable that in the position the sfe ink pipe 318 be
al so positi oned the timk jGartrigae i2fye and the apertq#éfé&évamw%gc ? pERe
positional relation is shown in Figure . In Fiqurg 22 err] ipdicates
a position iniEEHIhEs fh ik iR 32‘%%—' f‘t’*?‘%’??@y K & u{x]nc?ﬁ:éon
g;rection of ir“§gwgé¥%mﬁyggﬁégaré”gggiéfg% (:) 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 made such that when

the éperation inserts the cartridge 227, the needle 314

first enters the interior of the ink bag 340 and when

the cartridge is further inserted, the contacts 306A and

306B are then conﬁected to the resistance pattern 346

and only when the cartridge is still further inserted,

the clicks 320 come into engaéement 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.

The 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'<:>



to Is a range in which the cartridge 227 is novable inits held
position due to the back-lash of the-clicks 320 and recesses 332, or a
range in which the clicks 320 cone into engagenment with the recesses 332
and the cartridge 227 is further inserh until it strikes against the
i nnernost part of the inserting positi o®<~302. | f such positiona
relation is not assuned, there will occur inconveniences as shown in
Fi gure 23. That is, in the relation shown in Figure 23A, even if
cartridge holding is done, the information regarding the cartridge cannot
be read throughot ifa) eenhachnga0sh ahdchiGReardritrddgfeo227 iiF sumMakkses,
the control unit of the apparatus body may judge that the cartridge is not
yet inserted. Ln ke helldt positilmvduen t dunee b28%-lagh & kS is
effected prior to ink comunication and therefore, the control unit_of
the apparatus Badyandyreaégeesshdsd 2 her & mandfe 1mhdhicde the Bhrks atl may
start a predeterm ned operation, whereby air nay be Larshtzzodu ed fromthe

r 0

needl e 314 i nt comehdnitek engpgenents tdhh Thes TRCSF SR %he
relation shown in Figure 23C and noreover, if E?e opﬁr ti on_di sconti nues
2%

the inserting 6P&tZidgR B¢t B¢ TOGHSHEMSHTEH 'S C)Fﬁﬁk?

Shown i 1 Fi gur 89eia8taide RETTGRL B S e e TG BEeEEReE “one,
there is 303,
If such positional relation is not assumed,
thefe will occur inconveniences as shown in Figure 23.
“ That is, in the relation shown in Figure 233,
even if cartridge holding is done, the information
regarding the cartridge cénnot be read through the
conta?ts 306A and 306B and therefore, in some cases,
the control unit of the apparatus body may Jjudge that
the cartridge is not yet inserted. In the relation
shown in Figure 23B, contact connection is effected
prior to ink communication and therefore, the control
" unit of the apparatus body may judge that the cartridge
has been mounted, and may start a predetermined operation,
whereby air may be introduced from the needle 314 into
the ink supply system. This also holds true of the
relation shown in Figure 23C and moreover, if the
operation discontinues the inserting operation by the
confirmation of a click sound, ink communication will
not be provided at all.
Also in the relations shown in Figures 23D and

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



a case where the needle 314 is out in that range or contact connection
becones unst abl e. In contrast, according to the relation as shown
in Figure 22, ink communication, contact connection and cartridge hol di ng
take place in the naned order during the insertion of the cartridge and
therefore, the operator only need coq&b;n1cartridge hol ding sinmply by a
click sound or the like. Also, even if e control unit of the apparatus
body i medi ately starts its operation in response to contact connection,
there will not occur the inconvenience that air is introduced into the

i nk supply syste Nyg 8BYeES8hY, ikh8utCahnt khd@erdddgel oxpul | ed out
during the ope%a?%%%ng?g¥ﬁeth%oﬁtEgl unit éf tﬁe apparatug bggy, t he

control “unit ofonthetapdanatHsonoBechinkls dalseabliel. before ink communication
is cut off and therefore, a simlar inconvenience wll not occur if the

operation is discontinufdecontrast, atitguddngdAcsthes relbtivmeas mhosrenent
In the above-described construction. In the exanple shown there, the

Wi ring resistannerpatuter p2j sidkvidmuunitationg, condache coannestidny iamg
forwardly with respect to the direction of insertion of the cartridge is a
pattern. 346A tartshdge-boldingi tgkehplecst dot Sheo@anedsoRrdsrd duwidigattern
lying rearwardly is a resistance pattern 346B having a resistance val ue
determ ned in tbefdneeryioni o the ecerdxridgéensind therefoze . fdq nk.
Figure 24B shows the relation anong a range . ) )

operator only need confirm cartridge holding simply

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

unit of the apparatus body immediately starts its

operation in response to contact connection, there will

not occur the inconvenience that air is introduced into

the ink supply system, and even if conversely, the

cartfidge 227 is pulled out during the operation of the

control unit of the apparatus body, the control unit of

the apparatus body will detect it before ink communication

is cut off and therefore, a similar inconvenience will

not occur if the operation is discontinued.

Figure 24A shows a further improvement in the

above~described construction. In the example shown

there, the wiring resistance pattern is divided into

two, and the pattern lying forwardly with respect to

the direction of inserfion of the cartridge is a pattern

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

the pattern lying rearwardly is a resistance pattern

346B having a resistance value determined in conformity

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

Figure 24B shows the relation among a range



64 wthin which ink communication is done in such a construction, a
range within which the contacts 306A and 306B are in contact with the
pattern 346A, a range wthin which the contacts 306A and 306B are in
contact "only with the pattern 346B, and a range w thin which the '
cartridge is held. in Figure iﬁg, [err] indicates a limt
position in which ink conmunication i one as descri bed above, [err]
indicates a limt position in which the cartridge 227 is held, and [err]
i ndi cates the innernost position in which the cartridge 227 strikes.

Al'so, — [err] w&@ﬁ&ﬁ%ﬁilcgl {%ﬂtﬁot R lilda@ o iiigord 46, Wddh r£spect to the

direction of 1 nsertion contacts 306A and 306B are in contact

with the pattepBn3¢eActdndr @ Haeide GilttHiid Qthictitthe [@WrdactBosies a
limt position on this side with Trespect to the direction of insertion in

which the conhagts0886Arand 3Rtk efiftd RthePd ierB 446N i tangont act
only with the pattern 346B and the resistance value of this pattern is

read. Here, it wishd@swhdkire tHehalortar3dénand S04B &ee tire qustadon
[err] or a position near it, and in the present exanple, a position
near the posi bndy Wwdrth the tgattrmre @468, &nd rsardangs withine whkeh rtlige in
whi ch particularly the engagenent between the clicks 320 and the recesses
332 is rel easedaatdidge icamelidige 27 is ready to slip out. . The
rel ati on anong the various positions igs<as shown, and an effect simlar
to that in the case of In Figure 24B, éi) indicates a limit position in
which ink communication is done 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
inseﬁtion 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 pbsition (:) in the direction of insertion of the
cartridge in which particularly the engagement between
the clicks 320 and the recesses 332 is released and the
cartridge 27 is ready to slip out.

The relation among the various positions is as

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



Figure 21 is obtained, but in the present enbodinent, a nore excellent
effect is obtained-by performng the follow ng operation. ' Fi gure
25A di agrammati-cally shows the essential portions of a control circuit
according to'the present enbodinent. In Figure 25A, the reference nuneral
400 designates the control unit of the aratus body which may be in the
formof a mcroconputer having a CPU for " effecting the process of Figure
25B and ot her control of the entire apparatus, an ROM storing therein a
program or the |like corresponding to the process procedure, and an RAM

for working. TheiRfed ence NUBYAIndd0 KlepofRstRe PRéSEhOr ahiBbaRbAG, i BY

t he resistance value between the contacts 306A and 306B. \Wen said

resi stance val ugndrfe ex¥ellditr detEsd®©ridldbtdiheatles pepforhengonhects are
short-circuited by the pattern 346A, and when said resistance value is

infinity, it indgaiesindhaspddetiok. cartridge 227 is not yet nmounted, and
when said resistance value is a predetermned value, it indicates that
the ink cartridge 227 i Fiywoper2ja htlagratmaticdblynshowanthel esgential
designates a display device for a nessage or the |ike, or output neans of
sound or the |igastions obtd ceonprel whireukbhyaconpding tocthei paeseat
thereof. The letter | denotes an operation stoppin signal for each

porti on. embqigert 258 R HBYEUER %&%nptbeof-eg Axepper BERgrRalp AQQedir e

of the present enbodi nent and this procedure
P designates the contﬁgl ungt 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 a program

" or the like corresponding to the process procedure, and
an RAM for working. The reference numeral 410 denotes a
detedtor for detecting the resistance value between the
contacts 306A and 306B. When said resistance value is
"0", the detector 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 properly held. The
reference numeral 420 designates a display device for a
messaée 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

'prqcedure of the present embodiment and this procedure



can be started at suitable tining during thé 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 a step S1. |If
at this step, the resistance value is Gﬂginity, It means a case where the
cartridge 227 is not nounted and therefore, advance is nade 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 pronote to insert the

cartridge 22Z., pe started hResgikabikardming Gheingsittleariosiaigues s "0,
It nmeans that tﬁe cartridge 227 is ready to slip out and therefore,

advance is magdfet BoRet!t 8BuPée WhEteht BE thieeapiparatuls eacdymimg dihe s
stopped, whereafter at a step S9, the operator is noticed to pronote the

operation for jheereaahgede Zhé takbeaxwrdldgend2y., and in additien, if the
resi stance value is a predetermned value, it nmeans that the cartridge 227
is al ready susekinghehe aedoridingf operattien.nformation (the color or the

i ke of the ink) regarding the cartridge corresponding to that resistance

val ue i s recogni zed aien &t PFOCRANTES S s ARt IRFISRIERNSE carri ed
out (a step S11). . . That is, when the operator has inserted the
cartridge 227vBdle i firsts read v fheR e | iifo athdhis frRed ™32 or

when t he engagenent therebetween has. be .
J %esistance value is'}nfinity, 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 staﬁe, and at a step S5,

the operator is noticed to §tomo£e to insert the cartridge
227.

On the other hand, if the resistance value is "0",
it means that the cartridgé 227 is ready to slip out and
therefore, advance is made to a step S7, where the
operation of each portion is stopped, whereafter at
a step-SQ, the operator is noticed to promote the
operation for the cartridge 227 to be surely held;

Further, if the resistance value is a predetermined
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 resispance value is recognized and a setting
process corresponding thereto is carried out (a step S1ll).

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



67 rel eased for sonme reason or other, the cartridge holding is not
conplete and therefore the cartridge is liable to slip out. In such a
_case, the contacts 306A and 306B.are connected to the pattern 346A,
whereby the control unit 400 of the apparatus body becones unable to read
the inherent information of -the cartri@§t .227 and therefore, the contro
unit 400 of the apparatus body can recognize such a situation and switch
off the operation of the apparatus, thereby noticing the operator. to
pronote to surely insert the cartridge 227. Thus, the operator can be

noticed of SUGHRAERRISor Nime LHGa &6 L6 (927 Whé|cattpiage of the
appar at us. If the positional relation as described above can be

basical |y kepthdmdﬂhgr aganbt cdlisléeeading theréforefthe ¢aetrbdgemisi on
regardi ng the supplied ink conmunication and the cartridge and the
cartridge hol diixplzodid ighip iduti s Irh suchsz pass) bthetbtantabbscaPbAi dge
and the inserting portion therefor adopt suitable constructions. For
exanpl e, the Gﬂmir3Qﬁﬁ3&nﬁcn¢qp¢m££ﬁrmm theopatterBod46Ro vherebyckbeand
recesses. Further, the readin of the information_regarding the ink
cartridge neewmrohlwm P cthe calPPRBATUFehORE, b?@?‘“ﬁﬁaﬁﬁﬁéleoﬁpl cal .
Furthernore, in the above-described enbodinent, the waste_ink

0
i nt roduced |rn%??%et93rﬁPﬂHﬁ%enBu%nfﬂEmaEé?Fr?ﬁgEhﬁa9a5F§6dB§ 3?§tﬁ8%type

r@:sgbﬁgffg;3|¢ég: Egggﬂ ﬁ%cggitrol unit ?MO o?thegaBB%Qa%uco 85&“Ctlon’

can recognize such a situation and switch off the
operation of the apparatus, thereby noticing the
operator to promote to surely insert the cartriﬁge 227.
Thus, the operator can be noticed of such a danger that
the cartridge 227 will slip out of the apparatus.

' If the positional relation as described above can
be basically kept with regard to the reading position for
the information regarding the supplied ink communication
and the cartridge and the cartridge holding position, it
is of course possible that the cartridge and the
inserting portion therefor adopt suitable constructions.
For example, the cartridge holding need not always
resort to the clicks and recesses. Further, the reading
of the information regarding the ink caftridge need not
alwayé be electrical, bﬁt may be, for example, optical.
Furthermore, in the above-described embodiment, the
waste ink is also introduced into the cartridge, but the

- cartridge may also be of the type which effects ink

supply alone.

By adopting such a construction, reliable reading



68 of the information can be acconplished in the cartridge carrying
thereon the information nmedium as previously described, and the driving of
t he recording head best. suited for the ink used can be acconpli shed.

[ Enbodi nent 8] Figure 26 shows anot her exanple of the ink
cartridge nounting nmechani smaccording to %Be present invention. In Figure
26, the reference nuneral 304 designates an exanple of the ink cartridge
according to the present invention, and the reference nunerals 341 and
342 denot es unl ocki ng nenbers projectedly provided on the left and right

side walls of thg |€% dﬁqéanTQS égégﬁsmgghggnghaE363%§r%&qd§%3

desi gnat e Iocklng nenbers accor to the present invention which are

provi ded al ong té'%:i-f#;gaEﬂeféSﬂttﬁédﬁﬁfef:maﬂlohnﬁléaﬁ.uﬁlna@afﬂi'e%&&udllythe
present enbodi nent |l eft and right |ocking nenbers 336 and 337 differ

in shape from egebcpibed, apdsBR@Ndriving of thet Frecoaddnof hield eatent
enbodi nent, the unlocking nenbers 341 and 342 and the | ocking nenbers 336
and 337 are all suispedefiont theeiskneskedvehnabevaccompllishtedn surface of the
i nsertion path 332, but the unlocking nmenbers 341 and 342 differ in their
projected position in the direction of insertion. In this case, it is

desirable in preventing the error of manufacture
[Embodiment 8] )

Figure 26 shows another example of the ink
ca:tridge mounting mechanism according to the present
invention. 1In Figure 26, the reference numeral 304
designates an example of the ink cartridge acdording to
the present invention, and the reference numerals 341
and 342 denotes unlocking members projectedly prévided
on the left and right side walls of the ink cartridge
304. The reference numerals 336 and 337 designate
locking members according to the present invention which
are provided along the left and right sides of an
insertion path 332. In the present embodiment, the left
and right locking members 336 and 337 differ in shape
from each other, as shown.

In the case of the present embodiment, the
unlocking members 341 and 342 and the locking members
336 and 337 are all disposed at the same level above
the bottom surface of the insertion path 332, but the
unlocking members 341 and 342 differ in their projected
position in the direction of insertion. In this case,
it is desirable in preventing the error of manufacture

and malfunctioning that the amount of deviation between



and nmal functioni ng that the ambunt of deviation between

69 t he unl ocki ng nenbers be 5 mmor nore. Thus, when the ink
cartridge 304 is further inserted fromthe state shown in Figure 25, the

- locking nenber 342 may reach the end of the wedge portion 337A of the

| ocki ng menber 337 in a state in which the unlocking nmenbér 341 has
reached the end of the wedge portion 33&3of the | ocking menber 336. The
reference characters 336B and 337B designate | ocking grooves in the
respective | ocking nenbers, the reference character 336C denotes an escape
portion, and the reference characters 336D and 337D desi gnate returning
wedge portions PrOWHKFRING AWRLLS ROt AN VRF X S- 333 snmoothly from
its pushed-up position %ﬁxits |.ocke position as.s Ref erence

E nﬁM/haE to Figyaes 2 %fﬂ)WQFn Trt ??EFE%??Q?%Q% ﬁ%uﬁf?ﬁaeﬁperation

Hrst. wnen ¢ ne THEET Hhpl SAECRANS TGRS LHREGuPS PECCERE HocRERND.

in Figure 27A 't °§4‘5gl%bﬁrr?ég)c%Stﬁéleﬁ‘zﬂdoﬁ@h@rQé&GSdFBBtQSBJ“B§i?ﬂes of
s17dabl y cont th t r

the ink cartridge 304 act w e wedge portion 336A of the
l'ocking nmenber 336 @and ihaciesaremoss | 987 PR74 8fatBeihogkisg gREber 337,

respectively, and pivotally Tove the | ocking nmenbers 336 and 337 in

opposi te ‘di r ect i \@iBod¥ei i OMEmber F3gur Rag7BehehbhetBBY end of the wedge
portion 336A of the locking member 336. The reference
characters 336B and 337B designate locking grooves in
the respective locking members, the reference character
336C denotes an escape portion, and the reference
characters 336D and 337D designate returning wedge
portions provided to return a protective plate 333
smooéhly from its pushed-up position to its locked
position as shown.

Reference is now had to Figures 27a~-27D to
describe the cartridge mouhting operation in the ink
cartridge mounting mechanism constructed as described
above. First, when the ink cartridge 304 is mounted in
a normal posture, as shown in Figure 277, the unlocking
members 341 and 342 provided on both sides of the ink
cartridge 304 slidably contact with tﬁe wedge portion
336A-of the locking member 336 and the wedge portion
337A of the locking member 337, respectively, and
pivotally move the locking members 336 and 337 in
opposite directions as shown in Figure 27B to thereby
liberate the protective plate 333 from the restraint by

the locking grooves 336B and 337B, and rotate the



| i berate the protective plate 333 fromthe restraint by the | ocking
grooves .336B and 337B, and rotate the 70
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 nounted position. 7 However, when the ink
cartridge 304 is nounted upside down by m stake as shown, for exanple, in
Figure 27C, the unlocking nmenbers 341 and 342 pivotally nove the |ocking
menbers 336 and 337 as shown in Figure 27D and thus, the protective plate

333 is not Iibey {ljfﬁn\;;fﬂ?éesiﬁ% NGhaTeADRESE i h SO S¥8Byi B the | ocking

menbers 336 pivotally noves at all, the unlocking nenber 342 w il be

stopped in the RaGana RHL | SPr AP G ore tde 4 roptingage50hst BRownkinartridge
wi || bear against the protective plate 333. Consequently, the inserting

nmovenment of thejigilesad) iviosraldyf vhé lile pueerided B94 £ha peotective
plate 333 and the ink cartridge 304 will not be directed to its nounted
posi tion. Al thdigredisid isdhalvts mdwentédeposktiantri dge 304 i's about to be
nmounted wth its front and rear reversed, the unlocking nenbers are

| i kewi se absent and t hdisfevex  hehénckheginentartridge gﬁd 32s7mgnntedt
operated. Thereby the reliability of the cartridge nmounting is ensured and
thus, the trandesiderowt hhdnistdresasophevdm £QE PHABPARL &R RAEPREM

carried on the cartridge can also be reliably acconBIished.
27C, the unlocking members 341 and 342 pivotally move

the locking members 336 and 337 as shown in Figure 27D and
thus, the protective plate 333 is not liberated from
these locking members. Also, evén if the locking members
336 pivotally moves at all, the.unlocking member 342

will be stopped in the escape péftion 336C and the front
face.bf the ink cartridge will bear against the
protective plate 333, Conéequently, the inserting
movement of the ink cartridge 304 will be precluded by
the protective plate 333 and the ink cartridge 304 will
not be directed to its mounted position. Although not
shown, when the ink cartridge 304 is about to be mounted
with its front and rear reversed, the unlocking members
are likewise absent and therefore the locking members 336
and 337 are not operated. Thereby the reliability of the
cartridge mounting is ensured and thﬁs, the transmission
of the information from the information medium carried

on the cartridge can also be reliably accomplished.

[Embodiment'Q]

Figure 28 shows still another embodiment of



[ Enbodi nent 9] Figure 28 shows still another enbodi nent of

the present invention. In the ink cartridge 304 according to this

enbodi ment, the unlocking nmenbers 341 and 342 provided on both sides
thereof are nmade to differ from each other in the level fromthe insertion
path 332. Again in the present enbodi meny &' is desirable for the sane
reason as set forth in the previous enbodi nent that the anmpbunt of the

devi ation between the unlocking nmenbers be 5 mmor nore. Thus, the

| ocki ng menbers 336 and 337 are al so di sposed so as to keep |levels

correspondi ng t of G rEL ek NNreBIdE! S PdltREJi8R2cartridge 3ba the ink
cartridge nounting nechani sm constructed as descri bed above, even if the

ink cartridge 3dcdraimsetsd eehipsemisodient | hehkefihlaoRingi glembenlsodkilng
menbers 341 and 342 will not cone into engagenent with the |ocking nenbers
336 and 337, andamd 34bhepirokidedtondgethssidesrthdrapfharesmbdenttoand rear
reversed, the unl ocki ng nenbers are not present on the first half of the

cartridge, wherediffér foukeeashavthet inhtherbeveli fropl fhe IBsersigat
rel eased and thus, wong nounting is prevented. Fi gures 29A and

29B show an ink pathr3dge Agebhoingthe peesspt| embadimentenBddilfent of the
present desirable for the same reason as set forth in the

previous embodiment that the amount of the deviation
between the unlocking members be 5. mm or more. Thus,
the locking members 336 and 337 are also disposed so
as to keep levels corresponding to -the unlocking
members 341 and 342.

In the ink cartridge mounting mechanism
consfructed as described above, even if the ink
cartridge 304 is inserted upside down, the left and
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
feversed, the unlocking members are not present on the
first half of the cartridge, whereby the locked state of
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
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



i nvention. The present enbodinent is such that the |ocations of the

unl ocki ng nenbers are changed for each ink cartridge and for exanple, ink
cartridges containing therein inks which differ in the characteristics

" t her eof T ’ 72 such as color, etc. can be
correctly nmounted on their correspondiq;@ mounting portions. That is, the

i nk cartridge 304A shown in Figure 29A and the ink cartridge 304B shown
in Figure 29B are made to differ in the |ocations of unlocking nenbers 341
and 342 in the direction of height and the anounts of horizontal

devi ati on theggeh gif beNok,0@tRACka8 b oy rieedigaRsintes Bn antedP.

So, assumng that for exanple, red ink is contained in the ink cartridge
304A and bl ackolritlespdnddoit aoterting ipoe tidasiar ihatge 304fhe alilough not
shown, | ocking nmenbers provided on the nmounting portion of a red ink
supply systenmcamtirtilgen30dn showor tinoFigure A% cland hesujpt y system are
made to correspond to the levels of the unlocking nenbers 341 and 342,
wher eby even chriridgend 4B enown dmdgurne POBEhtaren nade cko tdifirr of a
different color, the _nounting thereof can be precluded and at the sane
time, the noudfi ffeoftocrdions Widwlacking memberfes Yosmdntt 3048 the

thenselves in_a wong posture .can be prevented. By wong nounting being

thus . prevent 8drefhdmeOfafied gt Al e amauntf SHdiQheoRts! be

acconpl i shed h%v&g fg%qfﬂé¥£g%(gif€g% fgﬁ”ﬁ%%r'gﬁﬁLr as indicated

by D1 and D2.
So, assuming that for example, red ink is

~contained in the ink cartridge 3042 and black ink is

contained in the ink cartridge 304B, although not shown,

locking members provided on the mounting portion of a

red iﬁk supply system and the mounting portion of a black

ink supply system are made'to correspond to the levels of

the unlocking members 341 and 342, whereby even if a

wrong attempt is made to mount an ink cartridge of

a different color, the mounting thereof can be precluded

and at the same time, the mounting of the individual ink

cartridges 304A and 304B themselves in a wrong posture

can be prevented. By wrong mounting being thus

prevented, the reliable transmission of information

can be-accomplished in the cartridges of the aforedescribed

construction each having as information medium and

optimum driving of the recording head matching the ink

used can be accomplished.



construction each having as information nediumand optinumdriving of the
recordi ng head matching the ink used can be acconplished.

73 [ Enbodi ment 10] Fi gures 30A and 30B show anot her enbodi nent of
the ink cartridge according to the present invention. In these figures,

t he reference nuneral 401 designates aa |-nk cartridge having therein an

I nk containing portion, not shown, the ference nuneral 402 denotes a
shutter kept slidable along an opening 401A in the upper surface of the
cartridge 401, the reference character 402A designates a shutter

proj ection prghﬁ&k@qngﬂﬂprth fromthe shutter 402, and the reference
numer al 403 enotes a coil spring interposed between the shutter 402 and

a Spring receiving wepigAQB303Y drd B 0B shSPldmitheld embdBimdnt tef 402 i s
bi ased | eftwardly along the opening 401A and the shutter projection 402A
is caused t o tpeannkgdardridye attaiiimoftd htheoperesen#Gildventioher eby
keep the opening 401A closed. The reference nuneral 404 designates
a flag nenbelrmpitheseblfdgbms, dhaippeferaind tnub(srahd § brdesiiondbes
exanple, of a material capable of intercepting infrared |light. The support
shaft 405.is jeourimd lcegtridaendaming peherein Gn tirk ccenaingol. The
reference nuneral 406 denotes a torsion coil spring provided around the
support shaft PRFSiQTy MK Ny e tiRfegince numeral 402 denotes a

shutter kept slidable along an opening 401A in the upper
surface of the cartridge 401, the reference character
402A designates ; shutter projection projected upwardly
from the shutter 402, and the reference numeral 403
denotes a coil spring interposed between the shutter 402
and a spring receiving wall 401B. By this coil spring
403,:the shﬁtter 402 is biased leftwardly along the
opening 401A and the shutter projection 402A is caused
to bear against the end edge of the opening 40l1A to
thereby keep the opening 40l1A closed.

The reference numeral 404 designates a flag
member pivotable about a support shaft 405 and formed,
for -example, of a material capable of intercepting

) infrared light. The support shaft 405 is jourmnalled to
the wall portion of the cartridge 401. \The reference
numerai 406 denotes a tofsion coil spring provided
around the support shaft 405 and having one end thereof
restrained by the flag member 404 and the other end secured
to the wall portion of the cartridge 401. The torsion
coil spring 406 biases the flag member 404 clockwise

"about the shaft 405 to thereby bias the same toward



restrained by the flag nenber 404 and the other end secured to the wall
portion of the cartridge 401. The torsion coil spring 406 biases the flag
menber 404 cl ockwi se about the shaft 405 to thereby bias the sane toward
74  the back side of the shutter 402. On the other hand, the reference
character 422A designates a stopper pgpgion projectedly provided froma
cartridge guide 422 toward a cartridge Insertion path 426. \Wen the ink
cartridge 401 is inserted fromright to left as viewed in Figure 30A, the
shutter projection 402A bears against the stopper portion 422A, and with a

further i nsergthiengagﬂersq_tdie?%ft Q%{ee?%h&]‘gtﬁé%&rv% %Fﬁ% Dehagdut ter 402

agai nst ‘the spring rorcé of the sp e reference nuneral

424 denotes aihicOblerdelerld Rhar3RASY 2 MRdigHItEs 9 Wedppér endoved, for
exanple, wth the infrared light detecting furiction. The sensor 424 is

carried on a ¢RkHiage prdfieddmy Hrdalddd dantQl cdred itges tegideom t he
state of Figure 30A along the <cartridge insertion path 426, the shutter
402 is opened 42y tidvard @pRar frildden nkdA jaom [path oi8 y détsemibiee, and in
the conpletely nounted state of the ink cartridge 401 shown in Figure 30B
the shutter 432k sartididgepeltedd iandinsgrtdd Som tigiet theléftgasenber 404
is cocked up by the spring force of the torsion coil sprigg 406 and bears
agai nst the stwipgwed gov Higmme 30A arkthe sshugfiey (Prpiepition 4§ bears

intercepting the optical path of the . _
against the stopper portion 422A, and with a 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 light detecting

sensor of the transmission fype endowed, for example,
with the infrared light defecting function. The seﬁsor
424 ié carried on a carriage. When the ink cartridge 401
is inserted from the state of Figure 30A along the

s cartridge iﬁsertion path 426, the shutter 402 is opened
by the stopper éortion 4222 as previously described, and
in the completely mounted state of the ink cartridge 401
shown in Figure 30B, the shutter 402 is fully opened and
at the same time, the flag member 404 is cocked up by
the spring force of the torsion coil spring 406 and bears
against the stopper portion 4227, and is kept in a
posturé for intercepting the optical path of the
detecting sensor 424. The end portion 402B of the
shutter 402 which is projectedly provided along the
direction of the opening therein serves to suppress
the cocking-up of the flag member 404 when the ink

cartridge 401 does not assume its completely mounted



detecting sensor 424. The end portion 402B of the shutter 402 which is
projectedly provided along the direction of the opening therein serves to

suppress the cocking-up of the flag nmenber 404 when the ink cartridge 401
does not assune its conpletely nounted :

75 position as shown in Figure 30B, bu ssunes an inconpletely nounted
position, and as long as the flag nenber 404 is not cocked up, said end
portion 402B is not detected by the detecting sensor 424 and thus, the

i nconplete insertion of the ink cartridge 401 can be prevented.

A dingly, in_this. Lt i t t th

{1 ag monber 404PRRACERE aBnatonR Ao ‘decde A0k HEE Aabal &fF, °00 0%,
flag menber 40458, f e oi ng so.
uhi ch the i nk cAPEPRRGECINY ROERSS FELe SRR 40 10nd as (N L1510 ©

accur at e. * memb@rS 3.04V4&N nlohe dottk Py, AaBid Qnd SpdPcfsn 4@2®VEd from

the recordi ng apparatus, the ink cartridge 401 is drawn out rightwardly

fromthe state gbtFiaewteeted0By Wy dutdditind agenssihes24Qdnd stipushethdy t he
stopper portion 402A and is rotated counterclockwi se and also the shutter

402 i s noved by inkempieiteg inserteiocn dfhethmiinkspramgriBPe i40h camdsei on to

cl ose the opening 401A, and in the conpletely drawn out state of the

cartridge, the Prayembedsr agtordimgiged imdsris easahutt eis Jpreferable
to keep the gap between the flag member 404 and the
shutter 402 as small as possible, and by doing so, the
timing at which the flag member 404 is cocked up, i.e.,
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 sta;e.of Figure
30B, whereby the flag member 404 is pushed by the
stopper portion 402A and is rotated counterclockwise
and also the shutter 402 is moved by the spring force
of the coil spring 403 in a direction to close the
opening 401A, and in the completely drawn out state of
the cartridge, the flag member 404 is housed under the
shutter 402. ‘
| In the ink caftridge thus constructed, the flag

member for detecting the mounting of the cartridge which
is provided in the cartridge itself is housed in the
interior thereof before the cartridge is mounted and
thus, does not spoil the external appearance of the

cartridge and the cartridge is easy to handle, and on



In the ink cartridge thus constructed, the flag nenber for detecting the
nmounting of the cartridge which is provided in the cartridge itself is
housed in the interior thereof before the cartridge is nounted and thus,
does not "spoil the external appearance of -the cartridge and the cartridge
is easy to handle, and on : he other hand, it is only required-
on the recording apparatus side to dispose a hole for cocking up and down
the flag nenber and a stopper portion provided in the cartridge guide and

noreover, as wll be described later, by a sinple construction, various
Ki nds of i nforgggl eehéfgﬁaﬂangﬂ;h&s' %lﬁﬁrﬁédtﬁg:"ed:% herRteting 0 the
user with high reliabil a construction enables the

cartridge to bSp@&i‘hEQEYsE[Eémtﬁd d\Mstda,sree%pww EdhecyiriAtus Dl down
therefore, for exanple, in the case of a cartridge «carrying an information

medi um t her eon, thBeftagr pepbedi Agd anfsHorrdro port el i pyvwidedna tlied.
77 Figures 31A- 31C shows anot her enbodi nent of the ink cartridge
according to theapteidge gnidet amd moreover, as will be described
later, by a simple construction, various kinds of
information regarding the ink cartridge can be provided
to the user with high reliability.
Such a construction enables the cartridge to
be reliably mounted with respect to the apparatus and
therefore, for example, in the ease of a cartridge

carrying an information medium thereon, the corresponding

information is reliably transmitted.



In these figures, only a flange nenber 404 is shown, and the reference
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 novenentpof the carriage, the detecting
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 enmbodi ment, three kinds of information) can be

obtai ned due to the C“ﬁiéﬁf@§63iiL$f@ SRS L ARGEhEPSbbOAimdRL SoES an
exanpl e of other formof the afore- described information nedi um

Accordingly, tée fim00CareEides f0dordling €6fERespresehie pasehtdonof the
light intercepting portion as described above fromcartridge to cartridge
cont ai ni ng i nkis hefiesed f£iqusesl, sonbg 4 oflahges mémbé&irnd04t he shawaeteristic
or the like of the ink contained in the cartridge 401, and the nunber of
the kinds of tamditherrefépence cbsrachersd404A;hf64B andddf4Fi Begigpate.
The anount of information which can be handled differs depending on the
resol vi ng powethelulighytt ietercepting penhhbng htherepé-deB¥cthenlafbth of
the detecting sensor, but where design is made such that detectiog of a
wi dth of 20 mﬁngemjcm@rpe;zsmné,489A5céﬂﬁﬁn§nd 404C being so changed

78 for 2 mmeach, a_fla er.in ich.the Light [nter-
in accordancg 3§t the d¥@ectlon a&ogg 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 due 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 containing ink therein is used so as to

show the kind, the charactgristic or the like of the

ink contained in the cartridgé 401, and the number of

the kinds of the information is not limited to three

as described above.

The amount of informa£ion which can be handled
differs depending on the resolving power during the
carriage 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 ekample, by scanning



cepting portion is changed in position at a'unit of 2 mmis provi ded in
each cartridge, whereby ten kinds of information can be obtained. If an
attenpt is nmade to obtain such information by the conventional system

‘ten independent flags will becone necessary and noreover, such flags will
have to be arranged at intervals of 2 on the recordi ng apparatus side,
and this will unavoidably lead to an inCreased nunber of parts as well as

the conplication, bul kiness and increased cost of the apparatus, whereas
by constructing the cartridge as shown in the present enbodinent, it

becomes possi bgg, éqgm/?cﬁbea SPPES M¥mBefl DhNWHLEHMERE 0f gher iatamd yet
provi de nunerous kinds of 1nformation regarding the ink cartridge.

Fi gures 32A andegehh§howreidh ! idnehirge@madpeBition§ atha phétewtf i nvention
and a construction for transmt- ting information indicative of the

presence or absefgeis Oprovkded The @achesarerhdadeyewherebgneenn kimidsh f or

an ink bag 430 in the cartridge 401, there is provided a flag for

i nform ng the dfeinfémhatbenacannbeobbtaknedenuilfii By attempti ris Dagehas
beconme, for exanple, a predeterm ned anmount or |ess. The reference nuneral
440 desi gnat estbd habtéaingsnehbiénformdtiont hy pheseonveationiade®ystieR s he end
portion of that side of the flag menber 440 on which a support shaft 405

i s provided, teerénflependent flagst willpbecpBe BECRSHASHr Gdéy moreover,

79 substantially in the_formof a semcircle, and, ,such
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
well as the complication, bulkinéss and increased cost
of the apparatus, whereas b& cohstructing the cartridge
as shown in the present embodiment, it becomes possible
to savé‘the space by a minimum number of parts and yet
provide numerous kinds ofiinformation regarding the

ink cartridge.

Figures 32A and 32B show still another embodiment
of the present invention and a construction for -transmit-
ting information indicative of the presence or absence
of ink. The present embodiment is one in which for

v an ink bag 430 in the cartridge 401, there is provided
a flag for informing the user that the amount of ink
remaiﬁing in the ink bag has become, for example, a
predetermined amount or less. The reference numeral
440 designates that flag member, and in the present
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



a contact portion 440A may al ways keep contact with the surface of the

I nk bag 430 even in the conpletely nmounted state of the ink cartridge 401
as shown in-Figures 32A and 32B and the state of the ink cartridge before
‘nmount ed, al though not shown. The reference nuneral 441 denotes

| ongi t udi nal slots forned i'n two wal [/Portions of the ink cartridge 401
which are parallel to the plane of the draw ng sheet, and t he support
shaft 405 of the flag nmenber 440 is fitted in these slots 441 and
supported for verti cal novenent and rotational novenent. Al so, in the

case of the pinsGHeK i ffethe a6d:9h SbPMa CObiSPEEDE, 488 stBhiNt ed
around t he support shaft 405 has a spring force . for biasing the flag

nmenber 440 cl of kydrieadt hdi-Edm o4 404 heay lpbeay s skeép dobtacstewitbownwardly
along the slots 441, and biases the contact portion 440A of the flag
menber 440 towtel sdrefdok dfigcH80ink bag 430 déwenrilnngheocomplebelyartri dge
401 thus constructed, before the cartridge 401 is nounted at a _ .
predet er m ned mounted i stpipoHf | the alwhgcantridget #0h pat Bheyp, iphEignxgs
menber 440 is housed under the shutter 402 in the same  manner _as

descri bed pred3usandiRBoamdctheonstite efgthe inkogarpgidgRchefpze
cartridge is surelg mounted at. the predeterm ned nounting position, the
flag menber 4PuntedsAlthougl BRHNBROWR: shown in Figure 32A or 32B. Thus,

gbnultanepusly with thfhélgéggrggcéhguéggglngggeaéngggs longitudinal

slots formed in two wall portions of the ink cartridge
401 which are parallel to the plane of the drawing sheet,
and the support shaft 405 of the flag member 440 is
fitted in these slots 441 and suppdrted.for vertical
movement and rotational movement. 2Also, in the case

of the:present embodiment, a torsion coil spring 406
mounted around the support shaft 405 has a spring force
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,
before the cartridge 401 is mounted at a predetermined
mounting position along an insertion pafh 426; the flag
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
predetermined mounting position, the flag member 440
rises in the manner as shown in Figure 32A or 32B. Thus,

simultaneously with the rising of the flag member, the



contact portion 440A of the flag nmenber 440 is biased toward the surface
of the ink bag 430 by the spring force of the torsion coil spring 406.
So, in the ink cartridge 401 thus provided-wth the ink bag 430 as ink
cont ai ni ng nmeans, when ink is sufficiently stocked in the ink bag 430,
the entire flag menber 440 rises at a h8gh position as shown in Fi gure
32A and thus; the light intercepting portion 440B thereof is kept at a
hei ght for intercepting the optical path 435 of a detecting sensor 424,
and when the carriage has been directed to the position of the

cartri dge 440, JLeaBkesanne ol dadh ot AHeGIRY Merklat 4dteliar tdiMpaensor

424 carried on the car |age when the i nk becones exhausted, the
flag menber 44Qowaird kgt sh&ﬁdeO\&ﬂOQ&iet 19k dags BN By tHegWpr v even

if it rises, whereby the flag nmenber 440 does not inter- cept the optical
path 435 of th&odekcolfi rfhesdvraio’4&oil aptimeye 406¢ i s judged to be absent.
As is apparent fromthe foregoing description, according to the present

i nvention, a medi um i nSoydiimg the tink igdmhmisigeo M Florthirs \preyidediwkthet
head is prOV|ded on the ink cartridge, whereby the ink jet recording
appar at us it selthecdmkadagn#k3cAs \indetcankaigring means cHhpn i B8 H$ the ink
j et head matching the conposition of ink and therefore, there can be

provi ded an i nisYEficientdyosthiarkadh i &he ik BRg 43§ npthe (IPEHERat e and

hi gh in rellablllt
g flag méﬁber 440 rises at a high position as é%own in

Figure 32A and thus, the light intercepting portion
440B thereof is kept at a height for intercepting the
optical path 435 of a detecting sensor 424, and when
the carriage has been directed to the position of the
cartridge 440, the presenée of ink is detected by.the
detecfing sensor 424 carried on the carriage. Also,
when the ink becomes exhausted, the flag member 440

is kept in a low position as shown in Figure 32B even
if it rises, whereby the flag member 440 does not inter-
cept the optical path 435 of the detecting sensor 424,
and the ink is judged to be absent.

As is apparent from the foregoing description,
according to the present invention, a medium including
the information for driving the ink jet head is provided
on the ink cartridge, whereby the ink jet recording
apparatﬁs 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.



Al so, there can be provided an ink cartridge which can be prevented from
bei ng erroneously inserted by the user and which has information for
properly controlling the.-driving of the recording head. Al so, as
descri bed above, according to the present invention, in the position
wherein an ink tank in the formof a cartyidge formng an ink supply
source is held in the apparatus body, t Beli nk communication with the ink
supply systemis done prior thereto and therefore, the ink communication
state can be secured near the held position of the ink tank. Also, the

information regardi n%ltstbe’ It d@tan Hd SR G PTdPridi0 ddeehDageng of
e

the ink tank and therefore, 1npossibility of reading or m sjudgnent does

not occur neagfihe el ROitdihtedUfidie be il énloNePUBLY Chsented done
prior to reading and therefore, even if the recording operation is

i medi ately stRf @k ivsdre g chich riessli hgfotnet tomi for poopectwr the
I nconveni ence that air is introduced into the ink supply system and even
i f conversel y,cdrtxdlldind athe i drindngdoHuthe ureeordimg rkeaddi ng doperati on,
it can be detected before the ink conmunication is cut off and therefore,
no simlar inconveni eriksai |ds odeseribed t akovperacsordingdtaecthei REegent
Further, as described above, according to the present invent_ionh in the
posi ti on wher ginventiar, thmktheposheionryheredn cant tplgeankr Ang&n i nk
supply source is held in the agparatus body, the inE conmuni cati on
82 form of a cartridge forming an’ ink supply source 1is
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
. of the ink tank and therefore, impossibility of reading
or misjudgment does not occur near the held position.
Further, the ink communication is done prior to reading
and therefore, even if the recording operation is
immediately started in response to reading, there will
not occur the inconvenience that air is introduced into
the ink supply system, and even if conversely, the ink
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 supply source

is held in the apparatus body, the ink communication



with the ink supply systemis done prior thereto and therefore, the ink
comuni cati on state can be secured near the held position of the ink tank.
Al so, the inherent information regarding the ink tank becones readable
near the -hel d position, and infornatiog:?hffering fromsaid information is”
read in a predetermned range fromth®% nk conmunication position to the
vicinity of the held position and therefore, if design is nade such that
a warning is given in response to the reading of the said information, the
unsati sfactory holding of the ink tank can be detected to obviate the

shi pping —out Lhefephe ink su p1§UE§rgeéﬁD&§ aanehpribirt e teeend
descri bed, according to th resen I nvention, unlocking nenbers

proj ect ed fro”EBQEePBEQS'Eﬁeshﬁﬁsc@hmhhﬁcb&&oﬁa@&bkdg&anamiIsadurqﬂnenbers
provi ded on both sides of the inser- tion path for the ink cartridge and

unl ockabl e by hBgr tBREPRELEVPoBHkaSK BF rhebdmnk damkpr owlded dshemetrical |y
wWth respect to the direction of insertion of the ink cartridge and

therefore, evefinhérenwr anfcaimaedipn regarddag chendak tank ihecamgd ri dge
with its vertical direc- tion or its longitudinal direction being

ni st aken, the reaﬁabaetnedgethanhbédpmgﬁaﬂmgﬁﬁrﬂﬂﬂl&ﬂﬁﬂ}mﬁﬁkﬂﬁxﬁkﬁﬁﬁrlng
nount ed and accordingly, damage to the ink cartridge _by the hollom/needle
or damage to t BEomoERaW Anfermatierchs.ead fex e mFedatamingd jrange

i mpossi bl e can be elimnated.
from the ink communication position to the vicinity

of the held position and therefore, if design is made
such that a warning is given in response to the reading
of the said information, the unsétisfactory holding

of the ink tank can be detected fo obviate the shipping
out thereof.

. Furthermore, as has hitherto been described,
according to the present iﬁvention, unlocking members
projected from the ppposite sides of the ink cartridge
and locking members provided on both sides of the inser-
tion path for the ink cartridge and unlockable by the
respective unlocking members are provided asymmetrically
with respect to the direction of insertion of the ink
cartridge and therefore, even if a wrong attempt is
madé to insert the ink cartridge with its vertical direc-
tion .or its longitudinal direction being mistaken, the
ink cartridge can be prevented from being erroneously
mounted and accordingly, damage to the ink cartridge
by the hollow needle or damage to the hollow needle
which would make the supply'of ink impossible can be

eliminated.



83 Further, any special expensive device is not required for the
prevention of such erroneous nounting, but it is only required to sinply
change the installed positions of the |ocking nmenbers and the unl ocking
menbers. Furthernore, even where a plurality of kinds of inks are used,
erroneous nounting can be ptevented B8 the respective ink cartridges.

Al so, as has hitherto been described, according to the ink jet recording
apparatus of the present inven- tion and the ink cartridge therefor, a
transm ssion type photosensor shielded fromlight by a flag nenber

exi sting in the novepgptheal hafy Epecialr expensiver devdee isnnidte. carri age
and a flag nenber adapted to protrude toward the novenent path of the
carri age onl yeguitbé fopubhedpseseatdont lof ismichc grronegys ownddingbd on t he
ink cartridge, and the transm ssion type photosensor is shielded from

| i ght by t hebfitagtmisbenlpr vemuddedn tot isdmply shanigeddde imstadiache
nmounting of the ink cartridge my be detected and _therefore, not qnly the
mount i ng of pheithkneaptr thge loskiage meadpars andrhhe UHASKing NeRpRer Smqg

sinple structure, but also the form of the fla er.is de different
for each inkFeatheragse, @NePeMpeRen? mlﬁ’d’sa]dftﬂgrﬁrgﬁmsbr?g&déﬁ‘%s t he

kind, characteristic, etc. of ink can be classificataor,il I zed by
the user and®Ff B88FAri 67X OPFEOUFU AN n%fqarxb%zﬁ rﬁrr?d’q%ﬁ?%afn&ggﬁ%]et ect ed.

The present invention brings _ahqut, an excell ent
respective ink”cartridges.

Also, as has hitherto been described, according
to the ink jet recording apparatus of the present inven-
tion and the ink cartridge therefor, a transmission
type photosensor shielded from light by a flag member
existing in the movement path of the carriage is provided
on the:carriage and a flag member adapted to protrude
toward the movement path of the carriage only in the
mounted state of the ink cartridge is provided on the
ink cartridge, and the transmission type photosensor
is shielded from light by the flag member provided on
the ink cartirdge, whereby the mounting of the ink
cartridge may be detected and therefore, not only the
mounting of the ink cartridge is detected by a small
number of parts and simple structure, but also the form
of the flag member is made different for each ink cartridge,
whereby many kinds of information such as the kind,
characteristic, etc. of ink can be classificatorily
recognized by the user and in addition, the quantity
of remaining ink can be detected.

The present invention brin@s about an excellent



84 effect particularly in a recording head and a recording apparatus of
t he bubble jet type which has been put forward by Canon, Inc., anong the
ink jet recording systens. As regards the typical construction
and principle” of this system a conétruction is preferable which uses the -
basi c principle disclosed, for exanple, %: Patents Nos. 4,723,129 and
4,740,796. This systemis applicable t§ oth of the so-call ed on-denmand
type and the so-called continuous type, and particularly in the case of

t he on-demand type, the present invention is effective because at | east

one driving si gfFeceOpaetietdarlyndn @ recwuity indad natd @ wewbiptiow di ng
a rapid tenperature rise exceeding nuclear boiling is applied to an

el ectro-t her nalappamatuisi o reheb®ubtilepgesd type whisdpdas igen tRt sheet or
aliquid path in which liquid (ink) is retained, thereby causing the

el ect r o- t her malforvamde by Ganombdnd.o gEeRatthe dnk cirt FLAHMisi ng
filmboiling on the heat-acting surface of a recording head with a result
that a bubbl e isystiems.iquid (ink) can be formed correspondingly at one to
one to said driving signal. By the growh and contractjon of the. bubble,

the liquid (ink) is di ?fﬁwafre@@d@%rfé\ﬂgm@’cﬁ%@fg%tr%ﬂ% AR RERCTRH at
o ont h_and corfth RS FUAEHe DB TARELOR b6 BRPTORTIM Y5 oBbRe spot
and therefore, thes s 45 pr:.r;[crieple “&‘i&i&é‘é&, for example, in U.S.
Patents Nos. 4,723,129 #nd 4,740,796. This system is
applicable to both of the so-called on-demand type and
the so-called continuous type, and particularly in the
case of the on-demand type,'the'present invention is
effective because at least.one driving signal correspond-
ing td recording information and providing a rapid
temperature rise exceeding nuclear boiling is applied
to an electro-thermal converting member disposed cor-
respondingly to a sheet or a liquid path in which liquid_
(ink) is retained, thereby causing the electro-thermal
converting member to generate heat energy and causing
film boiling on the heat-acting surface of a recording
head with a result that a bubble in the liquid (ink)
can be formed correspondingly at one to one to said
driving signal. By the growth and contraction of the
bubble, the liquid (ink) is discharged through a discharge
port to thereby form at least one droplet. If this
driving signal is made into a pulse shape, the growth
and contraction of'thé bubble take place appropriately

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



85 which is particularly excellent in responsiveness can be
acconplished, and this is nore preferable. The driving signal of such
_pul se shape may suitably be one as described in U S. Patents Nos.

4,463, 359 and 4, 345,262. The adoption of the conditions described in US.
Patent No. 4,313,124 which is an invention relating to the tenperature
rise rate of said heat-acti.ng surface would l|ead to the possibility of
acconpl i shing nore excellent recording.89 As regards the
construction of the recording head, besides the construction as discl osed
in the aforenentioned patents which conprises a conbination of discharge

orts, liqui ths and el ectro:therm convertln nenber s straight
Ioi quid fl gw %%f otS apa’f)’é?'ﬁ\éiuﬂﬂtﬁl ﬁ?‘cfeh‘&ﬁf‘& ?'Poﬁ/eﬁ RS LVERE S %or?sar“r uctions

[ us. P 3 d.4, 459, 600 d I
gghggructlon at%géﬁTgﬁl?%%dheng gp?%glﬁoFPFSon§¥hlsp&sgchgﬁea bent area

are al so cov§£¥? Qieéﬁnéuhﬂvﬁﬂﬁfgnsh g ggglg?ggaggyiqgﬂ Cpen

i nvention is e I ve const I on apanese

Patent Appli ¢a-aebipiindl- 1A% 133620+l shBisecl0RS B550UMd UL 4 2dy.

which a slit common to a plurality of el ectro-tHher mal convertlng ‘menber s

is the di schengeageption 6k the c8haskhiehkeurRlraPaeerid o JTeHfient OF a
construction based on Japanese Lai d-Open Patent Application No. 59-

138461 whi chndi s4|85Bsla4Ccwhsthuiki an iRvehitddnarelRaiiimg td athebsor bi ng

the pressure wave of heat energy corresponds

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

As regards the construction of the recording

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

~of digcharge ports, liquid paths and electro-thermal
converting members (a straight liquid flow path or a
perpendicular liquid flow path), the constructions using
U.S. Patents Nos. 4,558,333 and 4,459,600 which disclose
constructions in which the heat-acting portion is disposed
in a bent area are also covered by the present invention.
In addition, the present invention is effective for
a construction based on Japanese Laid-Open Patent Applica-
tion No. 59-123670 which discloses a construction in
which a slit common to a plurality of electro-thermal
converting members is the discharge portion of the
electrothermal converting members, or a construction
based on Japanese Laid-Open Patent Application No. 59-

138461 which discloses a construction in which an oéening

for absorbing the pressure wave of heat energy corresponds



to the discharge portion. Further, the recording head of the ful
line type having a length corresponding to the wdth of the |argest
recordi ng medi um on which the recordi ng apparatus can effect recordi ng may
be of a construction as disclosed in the above-nentioned publications
wherein that length is satisfied by z;conbination of a plurality of
recording heads, or of a constructi 8Pas a single recording head forned
as a unit, and the present invention can display the above-described
effect nore effectively. In addition, the present invention is
also effective in a case where use is made of a recording head of the

I nt er changeahdee thie @ditsghargse dontsicadapted to be nounted on an apparat us
body to thereby nake the electrical connection to the apparatus body or
the supply of ink fFomthesr agpe atasptsidyg geead b€, the Sutdcdiveng head
of the cartridge type provided integrally on the recording head itself.
Al so, the addivteotadiinge cokans e AaEreFRIRM 1@ o ‘ahﬁlWFég? ffakbe etc.
for the recording head provided as the construction of the recording

apparatus of e FSERTIRBMIGIT L iR ECR BBF | FEECTARNET FBEFIBFthe
e ooy B AL SRSl bR
e o o o e A e PP BB LB TR
is satisfied by a combination of a plurality of recording
heads, or of a construction as a single recording head
formed as a unit, and the present invention can display
the above-described effect more effectively.
In addition, the present invention is also
effective in a case where use is made of a recording
head Qf the interchangeable chip type which is adapted.
to be mounted on an apparatus body to thereby make the
electrical connection to the apparatus body or the supply
of ink from the apéaratus body possible, or a recording
head of the cartridge type provided integrally on the
recording head itself.
Also, the addition of recovery means, preliminary
auxiliary means, etc. for the recording head provided
as the gonstruction of the recording apparatus of the
present invention can more stabilize the effect of the
present invention and is therefore preferable. Specifi¥
cally mentioning these, they are capping means, cleaning
means and pressurizing or suction means for the recording
head, an electro-tﬁermal converting member or a heating

element discrete therefrom or pre-heating means comprising



87 a conbination of these, and it is also effective for acconplishing
stable recording to carry out the prelimnary discharge node in which
di scharge not concerned in recording is effected. Further, the
- recording node of the recording apparatus is not limted to a recording
node using only the main color such as b%ack, but may use a recording
head constructed as a unit or a conbi naB6n of a plurality of recording
heads, and the present invention is very effective for an apparatus
provided with a plurality of different colors or at |east one of ful
colors provided by m xed col ors. The above enbodi nents of the

present | nventi aBnpaye; BReB sdengiehednds sisng dlisihick dddeiuiieghe present

i nvention also permts the use of ink which is in the solid phase at room

tenperature ogcicBlpMistingeeerRie yelbeagahgaitd eabryeral aihy prdimiwary
above-described ink jet recording apparatus, it is popular to regul ate

t he tenperat ugesehairgle mogel finwvwihiich @isthgerde arot3@aradred aiiyO[ err] C and
effect tenperature control so that the viscosity of the ink may be within
a stabl e di schrecgedingnds afifedtedsf ore, use can be nade of ink which
assunes the liquid phase when the recording signal used is tinparted. In
addi tion, the tenperafwmtherse the mepordimg giode Posihe \e25ex@Bas t he

energy for the change of ink fromits soli-d phase to its liquid gh se to
t her eby apparatus is not limited to a recording mode using only

the main color such as black, but may use a recording

head constructed as a unit or a combination of a plurality
of recording heads, and the present invention is very
effective for 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
invention also permits the use of ink which is in the
solid phase at room temperature or ink which becomes
softened at room temperature. In the above-described
ink jet recording apparatus, it is popular to regulate
the temperature of ink itself within a range from -30°C
to 70°C and effect temperature control so that the
viscosity of the ink may be within a stable discharge
range and therefore, use can be made of ink which assumes
the liquid phase when the recording signal used is
imparted. In addition, the temperature rise by heat
energy is positively used as the energy for the change
of ink from its solid phase to its liquid phase to thereby

prevent said temperature rise, or ink which solidifies



prevent said tenperature rise, or ink which solidifies

88 when left as it is used for the purpose of preventing the evaporation
of the ink, and at any rate, the use of ink having a nature that is

li quefied onIy by heat energy, such as ink which is liquefied by the
imparting of heat energy conformng to the recording signal and is

di scharged in the formof liquid or in ich already begins to solidify
at a point of tinme whereat it reaches “the recording nmediumis al so
applicable to the present invention. In such a case, the ink nmay assune
the form as described in Japanese Lai d-Open Patent Application No.

54-56847 or Japaase dd Gnan fAteida AR 1 G | i %i@@@n‘ﬂ@.ﬁf;e' n the

ink is retained as liquid or solid in recesses or throug holes in a

porous sheet aMé israpRIQREb G AN eDik P-AMer a8l agpnyeté, nghaeaker. In
the present invention, what is nost effective for each ink nentioned above

I's what execut esf tink dhosing aasetubedtiat nivoliqugfigdtenly by heat

" 89 Clalmsenergy, such as ink which is liquefied by the imparting
of heat energy conforming to the recording signal and
is discharged in the form of-liquid or ink which already
begins to solidify at a point of time whereat it reaches
the recording medium is also applicable to the present
invention. In such a case, the ink may assume the form
as described in Japanese Laid-Open Patent Application
No. 54-56847 or Japanese Laid-Open Patent Application
No. 60-71260 wherein the ink is retained as liquid or
solid:in recesses or through-holes in a porous sheet
and is opposed to an electro-thermal converting member.
In the present inventién, what is most effective for

each ink mentioned above is what executes the above-

described film boiling system.



1. An ink cartridge renovably nountable on a fixed mounting portion of
an ink jet recording apparatus, said ink cartridge [for]- supplylng

[ di scharged] ink to a recording head for discharging the he recordi ng
head being carried on a novable carriage of said apparat "gm"
cartridge conprising: a flag menber nounted for ho "
retraction; [nmeans for protruding said flag menber tomard a path Bl ong *
which said carriage is noved only when_sgpd_ink cartridge is nounted on
said nmounting portion;] and an opening-closing menber for
opening and closing according to mounting of said ink cartridge on and

di mounti ngcxdimsai d i nk cartridge fromsaid ink jet recording apparatus,
wherein in a state that said ink cartridge is not nounted on the ink jet
recordi ng apparatus, said opening-closing nenber is in a closed state to
keep sai d ¥l ag nembinkreartriddei pemaiebilyk mounivabdge orarl fiked Sth@ﬁﬂtihgt

di t
openi ng- o BeA et afl dRC S 2 oidind “bSERE R Lo 3 S erEft Ldoe
proj ect outfAxle @NPiﬁ-le-nmk[da-tSmad'g@q]a pimdt osenser meaardingn head for
carriage sy ﬁ@gthéor&ﬁkghtchby fé‘é@r&ixg@f :'fgémﬁekglng carrn.%c? n'f“ké

cartridge according to ¢laim 36, wherein sal i s capa
fol | owi ng BPY@RIRye %%%Ig%poﬁ an Sadd c@&ﬁﬁﬂt‘bﬁr i n§F‘été arinknk %@ttbdge
cont ai ni ngdprisikngecei ved in said ink cartridge. : An i nk

cartridge according 9 cIa 36, mherel aid fla nenber s a function.to
transmit the preentsd8r “é‘l T e TOPNL f‘ﬁﬁ (Pﬁqt?‘:l"(?g‘t?”c oagal FeeRFHLAR?

appar at us.[means for protruding said flag member toward a path along which

said carriage is moved only when said ink cartridge is mounted
on said mounting portion;] and

an opening-closing member for opening and closing
according to mounting of said ink cartridge on and dimounting of
said ink cartridge from said ink jet recording apparatus,

wherein in a state that said ink cartridge is not mounted
on the ink jet recording apparatus, said opening-closing member
is in a closed state to keep said flag member retracted in said
ink cartridge, and in a state that said ink cartridge is mounted
on the ink jet recording apparatus,. said opening-closing member
is in an open state to allow said flag member to project outside
of said ink cartridge [a photosensor mounted on said carriage for
shielding from light by said flag member].

2. An ink cartridge according to claim 36, wherein said
flag member is capable of following a change caused upon an ink
consumption inside an ink bag for containing the ink received in
said ink cartridge.

3. An ink cartridge according to claim 36, wherein said
flag member has a function to transmit the presence or absence
of said ink cartridge to said recording apparatus.



