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INK JET RECORDING APAPRATUS ANB

INK CARTRIDGE FOR THE APPARATbs

BACKGROUND OF THE INVENTION _ )

Field of the Invention
| This invention relates to an ink jet recording

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

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

Related Background Art

In recent years, various; ink je? recording
methods have been put into practical use because in -

such recording methods, the creation of noise during

recording is negligibly small and in adflition,

recording can be effected on plain pape%.

Among them, the ink jet recordihg method
descrlbed for example, in Japanese La;d-Open Patent
Application No. 54-51837 {the sorcalled bubble jet
recording method) is such fhat heat energy is caused
to act on ink and the ink subjecLed to the action of
this heat energy causes a suddenfvolume:change_ (£filn
boiling phenomenon) resulting frpm é stéte change and

by this action force, the ink is dischaiged from a

discharge port at the end of a rccordin§ head uhit,,
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whereby flying ink droplets are korﬁed and adhere té a
recording medium td thereby acco%plish recoxrding.

The principle of ink dro#let foymation in
such a recording method is that %hen an electro-thermal
converting member is electricalli energized, the ink

in the heat-acting portion subjected to thé action of

~the heat energy which is ink droﬁlet forming energy
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causes a state change resulting from a sudden
increase in volume, that is, the ink in the heat-
acting portion causes the creat1+n, growth and
contraction of a bubble very moﬁéntarily, whereby
the llquld present between the heat-actzng portzon and
the dlscharge opening is dlschar?ed ‘as an ink droplet.
By repeating such cycle ?f creation, growth,
contraction and disappearénce ofithe_bubble, the ink
is subjected to high heat. Thergfore, thermally
unstable ink is liable to cause'é chemical éhange and
in the heat-acting portion, prochtion and precipi-
tation of insoluble matters nay éccur ahd further,
thewrecording head may become_in;apable of dis-
chafging'the ink. Accordingly, Lo effect recording
at a high speed for a long time by the use of such an

apparatus, it is very important to improve the

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

25

the optimum driving conditions cprrespohding to the
ink in the reéo:ding head. :
| :
Figure 1 of the accompanying drawings shows
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variations with tlme in the surface tem erature T of

the heat-acting surface when arn électrlgal slqnal
of_éulse waveform shown by P is iﬁput té a recording
head having an electrofthermal c?nﬁerti@g member and
the volume V of a bubble then créated. ;When the pulse-
like electrlcal 51gnal P which 1$ sw1tched on and off
is input to the electro-thermal fonverting member

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

T of the heat-actlng surface reaéhes a maximum

temperature Tp_at.the time tf. l

Here, when Tp is higher Lhan thé boiling point

b of the ink which is in contact| {with the heat-acting

surface, a bubble begins to be c%eated from a time

" ThO at which T = Tb in the heat-&cting portion filled

with the ink, and the volume thereof 1nbreases with

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

a time tp. When the electrical flgnal L is switched

off at the time tf, the surface Lemperakure T begins

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

In order to ensure the discharge of ink

droplets to be effected efficiently and stably in an
ink jet recording apparatus, for examplé, in the
aforedescribed bubble jet recording metpod, driving
conditions for film boiling such' as a vbltage, a

i . -
pulse width and a frequency at which elgctrical
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energy is supplied to the electro-ther@al converting

member and further, control such

or the recovery operation of the

programmed in advance in the ink

as préédischarging or
practlcal printing,

recording head are

jet recording

apparatus by hardware or softwarL in aécordance with

the characteristic of ink set foF the rnk jet

recording apparatus. Partlcularhy, in a

a recording

apparatus of the type in which an ink Qank storing

therein ink to be supplied to a gecording head is

interchangeable for the apparatu

an ink cartridge storing therein

¢ if dse is made of

ink oﬁ other kind

which does not matech these varioLs set condltlons,

there will not be obtained an apprOprlqte combination

of the characteristic of the ink

conditions and therefore, normaq

i
and tqe driving

dr1v1ng of the

recording head cannot be accomplished qnd recording

of high quality will become difflicult éo acgomplish.

For this reason, usually, the form of 4he ink

cartridge interchangeable for thg recofding apparatus

is designed exclusively for each

the user may not misuse the ink

apparitus so that

cartridge.

An example of the form of such :an ink

cartridge is a box-like form. The ink icartridge is

designed such that by the operation ofimounting the

ink cartridge on a cartridge mounting

ﬂortion, a

hollow needle provided on the mounting ‘portion is
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thrust in the rubber plug of the [cartridge so that ink

cartridge to an ink supply system
needle.

However, the conventional

may be supplied from an ink containing portion in the

throudh the hollow

ink jdt recording

apparatus having such an interch:Egeablq ink cartridge

only permits the use of ink fit

r the ‘discharge

conditions set in that apparatus @and caﬂnot select ink

of different discharge-cqnditiona

and therefore, the

range of use of the ink jet recorping apparatus is

limited and a wide range of use 4f the ink jet

recording apparatus having an exckllent recordlng

charaeteristic has been difficult

. Also, even if ink

having more excellent discharge and recording character-

istics is developed in the future|, it will become

impossible to use such ink or obtjgin a gatisfactory

state of use because the program lin the apparatus is not

The above-noted problems Wwill hereinafter be

discussed specifically and in detlail. éome examples of

the typical ink composition usable in an ink jet recording

apparatus are shown in Table 1 bellow.
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Table 1
' Kinds of ink i :
Comp&nent . <:) (2) % (:)
Water [%] 50 - 50 | | 80
DEG  [%] a7 37 17
‘PEG  [%]) 0 1o i 0
Dyestuff [%] 3 ;3 ' i 3
i

| | !
The ink (:) is an exampﬂe of s%andard ink

which exhibits a popular perfoﬁmance ﬂn both

v;scoamty and solidification. bn the other hand,

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

component difficult to volatilize is %ncreased
relative to the ink (:) and therefore %hich is
characterized by a difficulty 1n clogjing the
discharge ports of the recordinb head. Thus, an ink
jet recording apparatus using tke ink (:) does not
rqqulre a mechanism for preventing the:clogglng of
the discharge ports during the downtim? of the ink
jet recording head, or can be structur%lly simplified.
Howevex, since the ink @ has ralativeily high
viscosity, it is necessary that dischaige of the ink
which does not contribute the recordin%, i.e., aﬁ
operation callied preliminary discharge; be suffici-
ently performed in advance in the earl; stage of
each use. . This may sometimes lpad to ;'reduced

- 1 i
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throughput. Also, the ink (:) su
advantage that the ink is ready t
recording medium and a very high
cannot be provided. The ink C:)
in that the percentage of water
relative to the ink (:) and the

on the recording medium is quick

i

ffers from a dis-
0 blur ‘on the
quality of printing

is ink characterized

siccaqion of the ink

:Entent,is increased

%nd recording of high

quality suffering much less from plur can be

accomplishéd; Further, the ink

has a feature that

it can be driven at a :elatively igh frequency because

it permits quick refilling of the!

charge. However, the ink (:) is

nozzle after dis-~

ready to desiccate and

therefore, the ink in the discharge ports of the

recording head is ready to solidilfy as during the .

downtime of the recording head.

Therefore, it is

' :
necessary that the recovery operation such as pumping

and the capping operation be perf
during the downtime of the recordi

larly, where the ink (:) is used

prmed firequently
ng head. Particu-

or a r?cording head

of the bubble jet type in which htat eneEgy is

utilized as ink discharging energ

charge cannot be accomplished unl

, stable ink dis-

Lss thetelectrical

energization time is made relativpely sholrt (e.g.

2-5 [usec]) and correspondingly the'drivﬁng voltage

is made high. According, in the
head which can withstand such hig

printing of high quality can be a

case of a recording
h drivihg stress,

:complighed, but
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quality which is bad in the accuéacy of liguid droplet
shot. . '

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

relative to the inks in Table 1.:

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

The apparatus example I is an apparatus using

gilicon single crystal as the base mateﬁial of the

recording head and carrying theréon a récordinq head
|

having a characteristic capable of withstanding

short pulse energization and higﬁ voltaie driving
and responding to a high frequency. The apparatus

example II is an apparatus using blass as the base
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material of the recording head and carrying thereon a

recording head which is low in durability to short

pulse energization: high voltage idriving and a high

|
frequency, but is very inexpenside. -

For example, when the apparatus example I pro-
grammed with the use of the ink (1) havidg the
standard characteristic being taﬁen into account is
used in a manner in which the frJquency of use is
extremely low, it_is.desirable to use tle ink (:)
which does not cause clogging. However, it is
necessaiy that the user change wilthout fail the
substance of the driving program iof the recording
head in which are set the conditions fox the best
dischaxge to be accomplished when.the iﬁk 1) is used
to the substances matcﬁing the characteﬁistic of the
ink (:), for example, the conditilons suéh as the number
of preliminary discharges, the pre-heaténg state, the
driving frequency and the pulse Width.

To increase the printing |speed ﬁn the apparatus

‘example I, the ink (3) can be used, but ‘even in that

case, as deséribed.previously, it is nedessary that
the user chanée without fail the idriving conditions of
the recording head in accordance with the character-
istic of the ink (é).
However, it is cumbersom% and.mﬂstakable for

the user to change the driving cdnditioris in accordance
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with the characteristic of the in% used, and damage is

liable to occur to the recording Fpparaths due to the

malfﬁnctioning of the recording hLad. Fbr example,

where use is made of a recording

head of the type of

the apparatus example II, when the condiiions for the

use of the ink (:) are to be changed to the driving
i

I
conditions for the use of the ink.
voltage is changed from 21V to 28

is'changed from 7 usec to 3 vsec.=

provided good discharge of the ink (:).

(:), tpe head driving

V and the pulse width

whereby there is

However, as

previously described, such driving condilions are not

suitable because they give high stress to the recordihg

head used in the apparatus exémple I and may therefore

extremely shorten the life of the

Accordingly, when the life of the

recording head.

recording head is

taken into consideration, for example, tﬁe driving

voltage must be changed to 21V ané the pualse width

i
must be changed to the order of 7!

the set frequency must be changed%

. . . |
As described above, it is;

which takes into account the used

purpose of use of the ink jet recc

1
change the program in the ink jet

body such as the driving conditior
discharge conditions of the record

kind and driving characteristic of

usec ahd moreover,
from 6 KHz to 3 KHz.
adequate to use ink
state énd the

ording apparatus,

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

recording apparatus
1s and the preliminary
ing hedd with the

the recording head
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taken into account so that a chaLge of the ink used
can be coped with. Bven if such change;is possible
at all, wrong setting may be effected ahd abnormal
printing or excessive stress may;be givén to.the -
recérding head, an& it will be difficult to ensure
the reliability of the recording|apparatus.

Now, when an ink cartridge intetchangeable for
the apparatus is mounted in the Lpparatgs body, it
is popular that the.ink Eartridge is held by a suitable
fastening means. Also, in the mounted gtate of the ink
cartridge, the interior of the ink tank. and the ink
supply system on the apparatus body sidé are
communicated with each other by ink. . |

However, if the relation betweep the holding

position of the fastening means_énd the.position in
which the communication is effec%ed by ;nk.is not
appropriate or especially there is a pldy in the
fastening means, the ink communi$ation will not be
secured in spite of the ink tankibeing held by the
faséening means, an& the ink supély s&séem and the
ink tank will become spaced aparé from éach other.
If at this time, for example, thé recoveéry operation
is performed, air may be introduded inté the supply
system. If air is thus introduc?d into.the supply
system, not only ink discharge wfll faii to be

properly effected, but also the recording head will

be damaged. e

N
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On the other hand, when the ink cartridge is

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

device as shown, for example, in

!inadveftently insert

tion p&rt and have
with ink. In order

rovided a protective

accompanying drawings.

Figure_Z of the

In Figuré 2, the reference

numeral 130 designates an ink tuhe connected to a

hollow needle 120 and supplylng ﬂnk to the recording
I

head, the reference numeral 131 anotes a mounting

bed for fixedly supporting the ho

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

The reference numeral 133

plate pivotable about a support s

1low needle 120, and
tes an inserﬁion path .

4 to its mounted

denotes a protective

haft 134, the refer-

ence numeral 135 designates a torsion coil spring

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

insertion path c¢losing position a

restraining the movement thereof..

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

e plate 133 in an

S showngand

That is, these

locking members 136 and 137 are formed symmetrically

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

opposed locations, and are both e

ave wedge portions

1368 ahd 137B at

ndowed Qith

This Sheet Has:Been Rep
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resiliency, whercby they can be fexed in the direction
of arrow D. The reference numeral 140 designates

& rubber plug provided in the front face of the ink
cartridge 104, and the reference numerals 141 and 142
denote unlocking projection members (hereinafter
referred to as the.unlocking menbers) p?ovided on the
sides of_the ink cartridge 104.

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

Conéequently, the opposite ena portions of the
protective plate 133 are liberated from the locking
groers 136B and 137B of these members and also, ihe

front face of the ink cartridge 104 bears against the

'protective plate 133 and pushes it up in the direction

“his Sheet Has Been Reﬂlaced 1
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of arrow B. Thereafter, the hol#ow neeale 120 thrusts

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

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

which the supply of ink to the recording head is

possible. When the ink cartridg% 104 is to be

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

from its mounted state, whereby éhe holiow needle 120

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

protective plate 133 is p;voted

n the drlection of

arrow C by the spring force of the torsion coil spring

135 and returns to its vertical position and is

sandw;ched between the locking mebers 136 and 137

and restores the state shown in glgure

Howeveyr, in the conventid

2.

nal Lng jet recording

apparatus as described above, thed locking members 136

and 137 are provided laterally sy

mmetriéally and

therefore, even when the user 1nserts the ink

cartridge 104 with its vertical Jlrectldn or its

longitudinal direction mistaken,

the protective plate 133 will be

the 1odked state of

released by the

engagement between the unlocking members 141, 142

and the locking members 136, 137
104 will be directed to its mount
this has led to the undesirable p

hollow needle 120 is damaged or t

and thé ink cartridge
ed_posﬁtion, and
bssibilﬁty that the

he ink cartridge 104

itself is damaged and the supply of ink Lecomes

impossible.

This Sheet Has Been Re{ilaced -1
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device discretely to prevent suc@ an acéident would

135

make the mounting device itself éomplicéted in
structure and result in an 1ncreLsed cobt.

Now, some of ink cartridées are. 'in a form which
is provided with an ink conta1ni¢g portion and in
addition, a waste ink contain;ng portloh for containing
discharged ink, i.e., ink suckedidurzng the recovery
operation performed to prevent the clogging of the ink
discharge ports of the recordlnglhead (@erelnafter
referred to as the w#ste ink), aéd with.such ink
cartridges, it is possible to sc%ap the waste ink
contained in the waste ink containing pértion, by and
simultaneously with the intezchange of éhe cartridge.

if in an ink jet recording appaéatus of such

interchangeable ink cartridge type, the’recording

operation is performed with no ink cartéidge mounted
in the apparatus, recording will?not befobtained

. i .
because ink supply dQoes not take blace. Also, if the

recovery operation is performed, waste ink discharged

from the waste ink system side wfll not &e contained
in the ink cartridge but may be released into the
apparatus to thereby contaminate ?he suﬁroundlngs, or
the released waste ink may contamlnate eﬂectrlc
circuits to thereby cause an accldent such as fire.
Accordingly, it is desirable to pkov1de hetectlng
means for informing the user of the mountlng of an

ink cartridge in the apparatus.

is Sheet Has Been RTlaced T
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An example of such detect

Figures 3 and 4 of the accompanyilng drawings.

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

by the mounting ¢of a cartridge 10

the insertion port 121.

ing medns is shown in’

As shown

g flag 131 is

ft 131B supported on
port X321, a flag
the shdft, and a

flag dhaft 1318,-and
132 pivotally moved

4 is pfovided inside

Thus, when the .ink cartridge
|

104 is inserted into the insertiﬁn port 121 and is

surely mounted with a hollow nee%le 120 being inserted

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

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

pressed by the fore end of the ca

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

detectlng sensor 124 as shown.

rtridge 104, whereby
ever pivotally moves
am portion 131A and

positioh for a

Figure 4 shows the detaxls of the detecting

sensor 124 for detecting both of

The detecting

" transmission type and is provided:

the home position
sensor 124 is of the

with ah optical path

135 between a light emitting element 133 and a light

receiving element 134, and is des

optical path 135 is shielded from

igned such that the

. 1ight by a home

I
position detecting flag 130, the flag plate 131C of

Sheet Has Been Reilaced 1
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the ink cartridge detecting flag

" mounting thercof, but also the in

17

when'the.ink'cgrtridge'104 is mou
sensor 124 detects the flag platd
102 has been directed to a detect
the mounting of the cartridge is

However, in the conventid

sensor is used also as the cartri
and the number of detecting means
decreased, but the information +h

recognize'about the ink cartridge

131, ete. Accordingly,
nted, the detecting
131C Wﬁen a carriage
ing position, whereby

confirmed.

nal ink jet recording

- apparatus as described above, the home position

dge detecting sensor
.is correspondingly
e user wants.to

104 is not onlylthe

formation regarding

the color and characteristic of the ink contained in

the ink cartridge 104 as describe
the remaining amount of ink, and
information to be obtained, the n

be increased ‘or*the number of det

d previousiy and
to enable all of such
umber of flags must

ecting means

themselves must be increased, and

this will result in

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

increased cost. |
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SUMMARY OF THE INVENTION

So, it is an object of the presbnt 1nvention
to eliminate such problems pecuizar to the prior art
and to provide an ink cartridge!to whiéh is imparted
information for controlling the;driving conditions
of a recording head.on the basis of ink used.

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

80 as to fit thereto.

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

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

It is still another object of the present
invention to provide an ink jet irecording apparatus

in which a minimum number of detecting means enables

the user to recognize various k%nds of information

This Sheet Has Been Replaced --’l




10

PR

13 |

regarding an ink cartridge, and 'to pro+ide such ink

cartridge.

It is yet still another pbject bf the present

invention to provide an ink cartridge yhich is -

. 1
interchangeably provided for an!ink je¢ recording

apparatus provided with a recoréing heéd for causing
the discharge of ink to therebyieffectgthe recording
of images and which contains sa%d ink éherein and
supplies said ink in response té the discharge of
said ink, characterized by the érovisién of a medium
prévided with information for controlling the
driving conditions of said recoiding h%ad.

. It is also an object of the pre%ent invention

to provide an ink jet recording appara%us which

permits the removable mounting thereiniof an ink
tank cartridge forming a supplygsource?of ink for a
recording head for discharging éaid in@ to a
recording medium to thereby effdet recérding,
characterized by the provision of: ;

’ communication means for effecti%g the

communication between said ink tank an4 the éupplied

ink;
reading means for readin% the iﬁformation

regarding said ink ténk cartridie itseéf from an

information presenting member péovidedion said ink

tank cartridgé to present said ;nformaﬂion; and

holding means for holdind said #nk tank
1 .

This Sheet I-las'Be'en-Reilace'd'-. | I |
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‘provision of:

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

réad and a position in which said ink tank cartridge

is held being disposed in the named order in the
direction of mounting of said ink tank cartridge.

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

thereby effect recording,'charaiterizeé'by the

an information presenting membet provided to
present the information regarding the ink tank
cartridge itself;

a communication member fAr effetting the
communication of the supplied ink with an apparatus
body; and

a held member for being held by;said
apparatus quy;' |

said communication membei, 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
nounting opefation of said ink thnk cartridge.

It is still a further object of .the present
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invention to provide an ink jet recbrding apparatué
characterized by the provision of: |

an ink tank cartridge which forhs a supply
source of ink for a recording heéad for discharging
said ink toward a recording medium to thereby effect
recording and which is provided iwith a member for
presenting inherent information {regarding said ink
tank cartridge itself and second information
differing from said inherent informatidnm and is
removably mountable in an appar%tus body;

communication means for effectifg the

communication between said ink tank cartridge and

the supplied ink: 5

reading means for réadin& said inherent
information and said second inf%rmation; and

holding means for holdiné said ink tank
cartridge; | - !

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

inherent information is read and a position in which

said ink tank cartridge is held being disposed in

the named order in the direction of mounting of said

ink tank cartridge.

|
It is another object of the present invention

to provide an ink tank carttidge for an ink jet

| i
recording apparatus which forms an ink supply source

|

I

1

— . |
|
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for a recotding head for dischar

ging ink and which

is removably mountable in the.apparatus'body,

characterized by the provision ¢
information presenting member £o
inherent information regarding

cartridge itself, and a second i

£f an inherent
r presdnting -
he ink ‘tank

nformation

presenting member provided forwardly of said

inherent information presenting hember WIth respect

to the direction of mounting for
information differing from said
information,

1t is s;ill another onet

invention to providé an ink cart

presedting second

inherent

't of the present
ridge vwhich is

mountable on a mounting portion along the insertion

path of an ink jet recording apﬁa:atus having an

openable~closable plate openablﬁ and closably held

in the insertion path to sa1d,m4unt1ng portion, and

‘locking members for restraining

aid openable-

closable plate from the opposite] sides of said

thereof and which contains there

supplied to a recording head and|

~ insertion path to inhibit the opening movement

in ihk to be

in which unlocking

members engageable with said locking members to

thereby release the restraint of

‘during the mounting of said ink

projectedly provided on opposite

characterized in that said unloc

“his Sheet Has'Been Rep
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provided asymmetrically with re%pect to the

| H
direction of insertion into said insertion path.

It is yet still another

invention to provide an ink jet!

?bject bf the present

recordﬂng apparatus

which is provided with an opénahle-cloiable plate

provided in an insertion path for diredting to a

mounting portion an ink cartridde contdining therein

ink to be supplied to a recordidg head and openably
1

and clogably held, and locking nlembers ifor

restraining said openable-closable plate from the

opposite sides of said insertion path to inhibit the

opening movement thereof and in

which the restraint

of said locking members can be released by unlocking

members pfojectedly provided on

ithe oonsiﬁe sides
|

of said ink cartridge during the inserfion of said

ink cartridge into said inserticn path,

characterized in that said unlocking mémbers ahd

said locking members are'disp057d asymmetrically

with respect to the direction of insertion of said

ink cartridge.
It is another object of

to provide an ink jet recording

i
the present invention

apparatus in which

is removably mounted an ink car@ridge dontaining

therein ink to be supplied to a

i :
jrecording head for

discharging the ink to thereby effect ﬁecording,

characterized by the provision of:

a flag member provided on.said ink cartridge

\
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B
and adapted to be protruded tow%rd a pdth along
vhich a carriage is moved only Jhen said ink
cartrxdge is mounted on a mountJng porﬁlon, and
a photosensor provided oﬁ said ¢arriage and
capable of being shielded from 4zght by said flag

member.,

It is still another objeLt of the present

" invention to provide an ink cartridge thch is

removably mounted on the fixed mounting portion of

an ink jet recording apparatus éor supﬁlying

‘discharged ink to a recording head carried on a

movable carriage, characterized by thejprovision of
a flag member capable of being protrddéd and
contained, and means for protruding said f£lag member

toward a path along which said catriagé is moved

. only when said ink cartridge is mounted on said

mounting portion, the light interception of a
photosensor provided on said'catriage being possible
by said flag member.

By providing on an ink cartridgé a medium

including information for driving an ink jet head,
the driving condztions of the 1n& jet head matching

the composition of ink can be au&omatlcally set by
' ]

an ink jet recording apparatus ikself, gnd this
leads to the possibility of pro&iding an ink jet
recording head which is simple to operate and high

in reliability.

Has Been Reﬁaced
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Also, there can be provided an ink cartridge

which can be prevented from bein erroheously

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

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

therefore, even if the recordxné operation is

1

immediately started in response to reaéing, there

will occur no inconvenience sucé as thé introduction
of-‘air into the ink supply systém, and even if
conversely, the ink cartridge is pulled.out during
the recording operation, this can be détected before
the ink communication is cut off and therefore,

there will occur no similar inccnvenieqce if the

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

the position wherein the ink caJtrldge is held in

‘his Sheet Has Been Repl
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the apparatus body, the communibation between the
ink supply system and ink is effected prior thereto
and therefore, the ink communication state can be
secured near the held position of the ink cartridge.

Further, the inherent information regarding the ink

cartridge becomes readable near: the held position,
‘ ;

and information differing from said information is

read in a predetermined range f?om the ink

communication position -to ‘the v%cinity of the held

position and therefdre, if desi;n is made such that

a warning is given in response %o the reading of

this information, the unsatisfaétqry holding of the
!

ink cartridge can be detected to obviate the falling
off thereof. . ;

Furthermore, the ho:izoétal poditions of the
unlocking members provided on t?e ink c¢cartridge side
and the horizontal positions ofgthe locking members
provided'correspondingly'to hheﬁ are made
asymmetrical with respect to the direc;ion 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 @ounting portion with
the vertical direction or the léngitudinal direction
thereof being mistaken, the loc%ing members and the

unlocking members will not come;into engagement with

each other and the locked state w111 not be released
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and thus, the ink cartridge will be prévented from
being mounted by mistake and accordingly, any damage
attributable to wrong mounting ¢an be prevented.

| Also, according to the present ﬁnvention,‘tha

flag member capable of being protruded and contained

which is provided on the ink cartridge is protruded
from the cartrldge toward the pith along which the
carriage is moved when the ink cartrldge is mounted
on the mounting portion and the%efore, the mounting
of the ink cartridge can be detdcted by the
photosensor carried on the carriage, aﬁd by
variously changing the form of éhe flaé member and
charécterizing each ink cartridge, theiinﬁormation
for a plurality of ink cattriagis can Be _
individually judged by a combinition thereof with

the moved position of the carriage.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a characterlthc graph showing

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

‘Pigure 2 is a persPect1Vf view Show1ng the

construetlon of an ink cartr1dge mountxng mechanism

according to the prior art.

i .
Pigure 3 shows the consijuction-of an ink

Cartrldge detecting device acco dlng to the prior
art,

e

“his Sheet Has Been R
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i . Figure 4 illustrates a photosensor for the

detecting device of Figure 3.

Figure 5 is a schematic erépedtive view
shbwing an embodiment of the in[>cartr§dge according
5 to the present invention. _
Pigure 6 is a block diégram shdwing a
'construction-for controlling the drivihg of a
recording head by the information of the ink
cartridge.
10 Figure 7 is a flow chart showirng an example
of the sequence until printing is accomplished by

the information of the ink cartridge.

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

Figures 9 to 15 are sch tic ﬂerspective
views gshowing further embodimen?s..
Pigure 16 is a schematié perspective view

showing the installed position ¢f a medium carried

on-an ink cartridge.

20
| Figure 17 is a schematic) view showing an
example of the ink jet recording apparéfus.
Figurg 18 is a perspective view showing an
ink jet recording apparatus acc%rding to an
25 embpdiment of the present invenéion wigh_the top

cover thereof removed.

Figures 19A and 19B are a perspkctive view

- his Sheey
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1
and a fragmentary cross-section%l view,

reépectively, showing an examplé of the construction
of the ink cartridge mounting p$rtion of the
apéaratué according to the presént inééntion.

Figure 20 is a cross~seckiona1 view showing
an example of the constructzon 6£ an ink eartridge
according to an embodiment of tﬂe present invention.

Figure 21 is a perSpectI?e view for
illustrating each portion for eéfecting the mutual
coupling between the ink cartrldge and the body

i
Pigure 22 illustrates Eh% relation in the
coupiing position of each portién concérned in
coupling in the present-embodimgnt relative to the
insertion of the ink cartridge.

Figures 23A - 23E jllustrate inconveniences
which occur when the coupling pdsition relation as |

in the present embodiment is not adopted.

Pigures 24A and 24B are a fragmentary
enlarged view and a coupling poéition relation
illustration, respectively, shoﬂing an improved

embodiment of the ink cartridge;of Figures 2] and

22.

i
Figures 25A and 25B are _block diagrams
1
showing a control system for th% construction shown
a » ; L]
in Figure 24 and a flow chart shpwxng an example of

the operation thereof, respectively.

“his Sheet Has Been Reﬁ
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Figure 26 is a pergpective view showing an
example of the construction of hn ink cartridge
mounting mechanism according to| the present
in§ention. :

Pigures 27A and 27B i1ldstrate the normal

cartridge mounting operation by the embodiment of

Figure 26, !

o | .
Figures 27C and 27D illﬁstrate:a wrong

mounting operation. . !

10 Figure 28 is a perspective vieﬂ.showing the
congtruction according to anothér embodiment of the
. present inventién. ’ |
. Pigures 29A and 29B illdstrate istill another
embodiment of the present inven{ion.
5 Pigures 30A and 30B illustrate_ihe
construction of the ink cartridge according to the
. pregent invention before and-aféer the cartridge is
mounted.,
‘Pigures 314 - 31C are peLspectibe views
» showing the three kinds of forms of theé flag member
in the ink cartridge according %o the present
invention, _ i
Pigures 32A and. 32B illu%txate ?he operation
of another embodiment of the in% cartrédge according
25 to the present invention in a-séate in:which ink is
~present and a state in which ink is abdent,
respectively. :
‘his Sheet Has Been Replaced: 1
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Some embodiments of the

resent invention

will hereinafter be described i+ detail with

reference to the drawings.

[Embodiment 1]

Figure 5 is a partly broken-away perspective

view showing an ink cartridge 51 removébly mountable

with respect to an ink jet recor

ding apparatus

‘according to the present invention, ahé a portion of

a connecting device 52 connected to the ink

cartridge 51 and provided'with a supply portion for

supplying ink to the ink jet rec¢ording apparatus and

a supply receiving portion for i

from the ink jet recording appatr

apparatus side.

eceiving waste ink
atus, the connecting

ink jet recording

~In Figure 5, the referente numetal 12

designates the housing of the in
is usually made by plastic moldi

with the shape or construction d

k cartzidge S1 which
ng in éccordance

f the gartridge

containing portion of the ink jét recoxrding

apparatus body.

The reference numeral 13
hermetically sealed type ink con
containing ink therein.
the ink container 13 uses a flex:

which ink is enclosed.

denotes a

tainer ifor

In the present embodiment,

ible ink bag in

The reference numeral 15
! g

i



[44]

10

20

B
deéignates an ink supply portioJ formeq of an
elastic material such as silicoJe rubbér. This ink
supply portion is conneéted to the ink ‘bag through
an ink conducting tube 15a, and [when tHe ink
cartridge 51 and the ink jet recording:apparatﬁs'are
connected together, the ink supply por&ion-provides
a portion into which a hollow ink needle 16
installed in the connecting devilce 52 df the ink jet
recording apparatus is inserted ‘to theneby supply

|
the ink in the ink bag into the ink jet recording

apparatus.

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

collecting tubes 16a and 16b indtalled in the ink

. jet recording apparatus body and is fed into a waste

ink reservoir 18 through a holei17 forﬁed in the
housing of the ink cartridge. The reférence numeral
19 designates a medium having irformation indicative
of the kind of the ink in the idk cartdidge. The
medium used in the present embodiment is a resistor

(having a predetermined resistance valde selected

from among 0 to ©f}), The refeéenCe cﬁaracters 19a

and 19b denote terminals providéd on tHe ink

céttridge side to electrically éonnect the medium to

. - | '
the ink jet recording apparatus ibody. .When the ink

“his Sheet Has Been Replaced
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cartridge is completely connectéd to the ink jet
I
I

recordlng apparatus body, these: termlnﬁls 19a and
19b are electrically connected {o pin terminals 20a
and 20b prepared in the ink ]etgrecordlng apparatus
body. These pin terminals are électtiéally.
connected to a control circuit én the ink jet
recording apparatus body, which%conttol ci;cuit can
electrically freely read the in%qrmatibn of these
elements., . g

Pigure 6 is a block dia'ram sh%wing the
manner in which the ink cartrisle 51 sﬁown in Figure

5 is connected to the ink jet r%eording_apparatus

- . i 1
'53. _ By the ink cartridge 51 be'ing mouhted in the

ink jet recording apparatus 53'§the medium 19
carried on the znk cartridge is connected to the
interface 54 of the apparatus 53 side, whereby the
information of the medium 19 zs|transmitted. On the
basis of this information, contkol as will be
described later, for example, the table of ROM 56
including a conversion table, i% selected, and on
the basis thereof, the driving éf a retording head
59 is controlled by a head drivlng control device
61. i |
Figure 7 shows a series jof operation
sequences when the power sourcelswitch of the ink
jet recording apparatus body is§c1038d in a state in

which the ink cartridge 51 is mounted ¥ith respect

Chis Sheet Has B
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to the ink jet recording apparaLus $3 ghown in
Figures 5 and 6 and the terminais 19a and 19b of the
medium 19 of the ink cartridge gl are electrically
connected to the p1n terminals LOa and 20b of the
apparatus side and the ink supply systém is
connected to thg apparatus bodyl

At a step S101, a power kOurce‘$witch is
closed. At a step 5102, whethe% the ipk cartridge
is mounted with respect to the ;pparatﬁs is judged.
If the ink cartridge is not méu%ted, a warning lamp
is turned on at a step S103. I# the ink cartridge
is judged to be mounted, at a s%epISloé, the
resistance value of the medium éarried.on the ink
cartridge is read. At a step sios, in.conformity
with the read resistance value,ldata is read out
from a data table. At a step 8106, the data is
judged, and if the data is abseét, the warning lamp
is turned on at a step S107. I; the data is
present, at a step S§108, the data is tgansferred to
a driving RAM. Thus, at a step|S109, éhe recording
head isg driven in accordahce with a predetermined
table, and at a step S110, whether printing is
possible or whether a printing éignal is present is
judged; and if printing is poss§ble by the printing
signal, printing is effected at a step ‘S111. .If
printing is not possible, feturg is made to the step

S109, where processing is effectied to make-the

This Sheet Has Been Reﬂlaced
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- recording head capable of printihg. Of course, the

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

driving conditions, ete., for those resistance

values,
Table 3
Resistancel| .. oe[PU15 o uency | S:T:::n:f
value age width e@ue <y ?. ¥
: ‘discharges
' . L '
(k0] | (V] |lps]| (kms] | [times)
) 0 0 0 I 0
0.5 21 7 3 128
1 21 7 L 4 128
5 28 3 3 128
10 28 3 L4 ~ 50
100 28 | 3 6 50
200 28 2.5 i 6 50
© 0 0 0 i 0

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

is Sheet Has Been Reiilaced T]
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This conversion table is

After the presence of the ink ¢g

céhfirmed, the information on th

Where for example, the k

pre~-recorded in the
ding apparatus.
rtridge is

e ink cartridge is

ind of the. ink jet

recording apparatus 53 is the apparatus example I in

Table 2 and the kind of the ink lis the ink @ in

i
Table 1, if the resistance valuel of the resistor on

the cartridge corresponding ther

eto is 1 kN, the

information that the driving volitage is 21 V, that

the pulse width is 7 usec, that

frequency is 4 KHz and that the

the driving

number ©Of

preliminary discharges is 128 times is read from the

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

transferred as the data during t

ROM 56 which is
and then is

he driving of the

ink jet recording head to a partﬁcular area of the

RAM 56. Likewise, if the resist

pnce vallue

corfequnding to the ink @ is 100 kQ, the

conditions that the driving volt

pulse width is 3 usec, the drivi

age is 28 V, the

ng freqhenqy is 6

KHz and the number of preliminary discharges ig 50

times are read from the conversi

bn table.

When the recording head 59 is actually driven

to effect prlntlng, the CPU 55 a

aforementioned data from said de

I
gain indicates the

termined area of the

his Sheet Has Been Reﬂlaced
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RAM to a reading head controller 58. Of course, the

table differs from apparatus to |apparatus, and for

the ink GD, in the apparatus example II, the driving
'voltage is 21 v, the pulse width is 7 usec, the -
driving frequency is 3 an and Jhe number of
preliminary discharges is 50 times, and further, if
the élog preventing mechanism ig a very simple
device and the ink @ is unsuita?le, if the data on
the conversion.table in that apéaratus is made to

have a particular value (in thi4 example, 0) for

identification, the ink jet recjrding apparatus will

judge that setting is impossible, and dén produce an
alarm. Thus, any ink which is i€ficult to
discharge when used in a récording head having a
predetermined characteristic can be automatically
discriminated. |

Further, by sufficiently|securing the

capacity of the conversion tabley many expected
kinds of driving conditions are &nput to the
coﬂversion table, whereby there tan be realized an
ink jet recording apparatus which can cope with

excellent ink in the future. In the aforedescribed

embodiment, description has been; made with respect

to an example in which reading iF effected from the
conversion table and the drivingévoltage, the pulse

width, the driéing frequency and! the number of

~preliminary discharges are all méde varfiable, but it

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

conditions of the recording hea% which correspond to
the ink used. | 'i

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

from the discharge port, openingithe cap, thereafter

i
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effecting idle suction for discHarging the ink in

. the cap, and cleaning the discharge port surface of

the recording head by a blade, dr one of these

operatibne or a combination of two or more of these
operatxons. That is, the d;sch&rge recovery
conditions show the selectxon oﬁ these operations
and a condition for which these loperations are
performed under what degree of licad, and optimum
conditions are set in conformity with the
charadteristic of the ink. For lexample, for ink

which is low in viscosity and eésy to dry, it is

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

the like of the recovery pump in} the recovery

operation. Also, the pre—heating conditions are
necessary for brlnging about such ink condztlons
that optimum recording can be acbompllshed durlng
recording in conformity with thegcharacteristlc of
the ink used. For example, as r%gards ink of high
vigcosity, it is preferable to h%at such ink at a
somewhat high température to redhce the load of the
ink discharge conditions during khe recording by the

recording head, and adjust the viiscosity of the ink.

Sheet Has Been Rerlaccd :
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By these various conditigns being also
included in the conversion tabl% of the body side,
more excellent recording can be:accompiished more
easily as comﬁargd with a case éhere discharge
conforming to the characteristié of ink is effected
under only the discharge conditlons.

As regards the form in whlch the resistor as
the medium is carried on the inﬁ cartridge, such
resistor may be provided at a ptedetermzned locatlon
on the front face of the ink ca%tr;dge in vhich a
collecting portion is provided,ébut alternatively,
may be provided on the upper suéface of the ink

cartridge as shown in Figure 8.

_ This Sheet Has Been Repl
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In this case, as regards| the resistance value
of the resistor, a resistor of different resistance

vélue-may be carried between the!termiqals of the

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

predetermined shape. Also, the &et 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'carrfing thié resistor on the
ink cartridge, mention may be mabe of a method-of forming
the registor by printing so that;it may directly assume
a predetermined resistance valueérelaﬁibe to the upper
surface of the cartridge, or a m%thod of'sticking a
label prigted with a resistor so%that it may assume a-
predetermined resistance value, i

For the mounting with reépect to the apparatus

of a cartxidge provided with such a resistor having a

predetermined xesistance value, éesign is made such

i
‘that the terminal of the.resisto% and the terminal of

the body side scratch each other; This is because in
sSome cases, stable reading of'th% resistance value

cannot be accomplished even if the terminals are

. S
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connected together with their sukfaces oxidized and a
film remaining formed thereon, amd such instability can

be eliminated by mounting the'caktridge in such a

mannex that the oxidized film 13 scraped off. -

In the foregoing, a resﬂstor has been descrzbed
as an example of the re51stqr quFleé an the cartrldge,
but it is-also possible to use & capacitor, a diode, a
coil, a battery or the like forfthe same purpose.

| ‘Figure 9 shows én'embodﬁment_of the afére-
descriﬁed ink cartridge in whicﬂ the iriformation medium
is made removably mountable. Iﬁ Fiqure 9, the reference
numerél 28 designates a chip prévided with a resistor
whicﬁ is an information medium.f By the chip 28 being
combined with the mating portior of the ink cartridge,
this ink cartridge becomes entiéely identical in
appearances and function to the§ink cartridge shown in
Figure 5. Accordingly, in the danufacture of the ink
cartridge of the present inventéon, it is unnecessary
to pre—-assemble and prepare theihousing 12 bf the ink
caftridge corresponding to the éind of the ink and the
element 19, and it will become dasy to prevent the
mixing of products if the chip és is mounted when the
ink cartridge is filled with thé ink, and efficient
production be comes possible with a result that an

inexpensive and highly reliable ink cartridge is realized.

—
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[Embodiment 2]

In Embodiment 1, a 91mpIe element such as a
resistor has been shown as the %nformatlon medium, but
in the present invention, a semiconductor can be -
employed as another example of éhe information medium.
Figure 10 shows an embodiment oé the present invention
which is provided with an electéically erasable read-only
semiconductor memory array as tﬁé information medium
in the ink cartridge. The refeéence numeral 2] denotes
the ink cartridge body. The reﬁerence numeral 22

designates a semiconductor memody array. Here, the

] ' T
semiconductor memory array is ar ROM (read-only memory),

an EEPROM {electrically erasablé rewzi@ablé read-only

‘memory); a battery back-up. RaM dr the like. The

reference numeral 23 denotes a substrate attached
accurately to the housing portidn of the ink cartridge,
This substréte has a terminal pértion 26 for fiking
the memory array thereto and electrically connecting

the memory array to a connector iprepared in an ink jet

recoxding apparatus 24. As shogn in Figure 10, when
thé ink cartridge body is inseréed'into the’ink
cartridge receiving poktion 27 éf the ink jet recording
apparatus 24, the cénnecgqx 25 4nd the terminal portion
26 are electrically connected tdgether. At this time,
an ink reservoir and a waste inK reservoir are likewise

connected to the connecting device of the ink jet

recording apparatus. : _________—f~—-———~—
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The series of opetationésequences when in this
state, the power source switch 4f the ink jet recording
apparatus body is closed are si@iiar to those shown in
Figure 5. In the present embodﬁment, the memory "array
provided on the ink cartridge p%rmits more information

1
. i . .
to be recorded thereon than the=1nformatlon medium

wens

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

byte) as the lowest capacity arq now cammercially
available) and therefore, the i&k jet driving conditions,
the discharge recovery conditio%s, the pre-heating
conditions, etc. are directly wéitten therein as in

the conversion table carried on khe apparatus body in
Emboéiment 1. Accordingly, the pPU quickly transfers
the information such as the ink pet driving conditions
as the data during the driving o& the ink jet recordlng
head from the memory arrxay to a ?articular'area of the

RAM aftex the closing of the powkr source switch. When

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

A feature of the presentiembodiment is that as
previously described, the informgtion sich as the
driving conditions, etc. matchin;.;:; the ink in the ink
cartridge is recorded in the mem;ry of the ink cartridge
for each kind of the ink jet recbrding head and therefore
a conVeréion table need not be p%epared on the ink jet

recoxding apparatus body. Accor@ingly, it is unnecessary

. —_—
!
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to prepare a number of conversion tables in advance.
That is, in the present embodime%t. even if new ink
is prepared in the future, only ithe ROM data of the

ink cartridge can be changed and therefore, the present
: !

embodiment is high in expansibillity.

Figure 11 shows an examplle of the ink cartridge

in which the removably mountable:information medium
adopts the memory array as descr?bed in connection
with Figure 10. In Figure 11, t%e reference numeral
30 designates a semiconductor me&ory array such as

|
ROM, EEPROM or a battery back-up RAM. ‘The semiconductor

memory arrxay 30 has on the hou51Lg 3} thereof a terminal
33 for electrically connectlng the memory array to the
connectoxr 32 of the ink cartrldgé .The reference

numeral 34 denotes a terminal fo; electrically connecting
the ink jet recordlng apparatus ﬁody to the memory

array. Accordingly, again in thé present embodiment,

it is apparent that an effect si&ilar to that of the

enbodiment shown in Figure 9 is bbtained.

"
L)
Il
£
i

{Embodiment 3)
Figure 12 shows anothex éf:mbodiment of the
: 3

present invention in which the iﬁformation such as the

ink jet recording head driving cénditions are recorded _

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

the ink jet recording apparatus. The reference numeral

H ‘This Sheet Has Been Reﬂll
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35 designates a magnetic tape oé which the information
such as the ink jet driving conéitions is recorded at

35a in parallelism to the directlon of insertion of

the ink cartridge by varlations,ln magnetization polarity,
density, etc. Also, in order tq_prevent unsatlsfactory

reading of the information-causéd by a change in the

' insertion speed, exclusive tracks in which timing

information is written at predeéermined intervals are
set at 35b in parallelism to th% track in which the
aforementioned information is wﬁitten.

As shown in Figure 12, éhe information such as
the ink jet head driving conditﬁons recorded on the
magnétic tape is successively re?d by a reading head
36 when the ink cartridge is ins%rtgd into the ink Jjet
recording head body. After thisginformation'is
transferred to the RAM area in t@e ink jet recording
apparatus body, the ink jet reco?ding head can be |

driven on the basis of this info&mation in the sane

manner as in the embodiment showh in Figure 10.

[Embodiment 4] i

Figure 13 shbws another %mbodiment in which
the method of recording informat?on on thé ink cartridge
in the embodiment shown in Figur; 12 is changed. In the
present embodiment, the infqrmat&on such as the ink jet'
driving conditions uses a bar coée 37 sticked to the

housing portion of the ink cartridge, in place of the
R . -
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magnetic tape shown in the previpus embodiment. Again
in this case, as in the previou% embodiment, the
information such as the recordinb head driving cqnditions
is successively read by a r'eaainzg head 38 when th2 ink
cartridge is inserted into the i@k cartridge receiving
portion 27 of the jink jet reéord&ng apparaius. In the
present embodiment, a bar code n;ed only be printed as
the recording medium and théréfo?e, rhe medium can be
manufactured relatively éasily a%d an inexpensive ink

cartridge can be provided.

o sher toam BeviReN S o

[(Embodiment 5]

: Pigure 14 shows another bmbodiment in which the
method of recording information pn the ink cartridge in
the embodiment shown in Figure 1? is changed. In
Figure 14, the reference numera1§39 deslignates an ink
cartridge, énd the reference-num%ral 40 deﬁotes a
three-dimensional information pa?tern disposed on the
housing of the ink cartridge. Tbe information pattern
40 is molded intedgrally with theihousing of the ink
cartridge. The reference numerai 4} designates a
three-dimensional information paLtern for timing
information. As shown in Figure:14, the information
such as the ink jet recording he%d driving'conditions
recorded on the three—dimgnsionai information pattein_
is successively read by a readiné cém switch 42 when

the ink cartridge is inserted into the ink cartridge
- SR —
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- receiving portion of the 1nk jeﬁ recordlng apparatus.

After this. 1n£ormatzon is transéerred to the RAM area

in the ink jet recording apparagus body, the ink jet

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

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

%
|
Figure 15 shows another lembodiment in which the

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

3

housing of the ink cartridge 40, The information pattern
41 is molded integrally with theéhousing of the ink
cartridge. The reference numera& 42 designates a
three-dimensional information pa&tern for timing
information. In the embodiment %hown in Figure 15,
thé?information such as the ink Bet'head driving
conditions so recorded in the th;ee-dimensional
information pattern is successiv;ly read by the
photoelectric switch 43 of the i?k jet recording head
body when the ink cartridge is i;serted into the ink
jet recording apparatus. After ihis information is

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

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

; i |ilii Iiaeen|||Tlaced
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driven on the baszs of this lnformatlon.

The medium for transmltbing the information by
the aforedescribed various systéms, as shown in Figure
16, may preferably be dispoSed,éfér e#ample, above the
ink connecting portion between éhe ink cartridge and
the regording apparatus with re%pect to the direction
of gravity. That is, it is preéerable that as shown
in the surfaces 44-48 on the caétridge in Pigure 16,

the information medium or the information delivery

portion between the information hedium and the ink jet

recording apparatus body be positloned above the level

line of a cap 15 which is the lnk connecting portion

between the ink cartridge and thg ink jet recoxrding
apparatus. - ;

By the information-mediu% or the information
delivery portion between the infbrmation medium and
the ink jet recording head beingéSQ prbvided above
the ink connecting portion with ;espect to the direction
of gravmty, the ink flows down wardly of the cartridge
along the direction of gravity ewen if it leaks from
the ink connecting portion and tgerefore, the medium
can be prevented from being wett&d by the iﬁk. Thus,

adverse effects such as electricél leak, the corrosion

of the terminal portion and the unsatisfactory operation

of the sensor caused by slight 1éakage of the. ink during

the mounting or dismounting of the ink cartridge can be

minimized.

is Sheet Has Been Re[ilaced
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1 The ink caitridge 154 o% the present invention
can also be applied to an ink c?rtridge for supplying
ink to the ink imparting portio% 153 of an apparatus
of the type in which as shown iﬁ Figuré 17, when "an -

5 ink retaining member 152 passes; through the ink
imparting portion, a hole or re%ess 156 formed in the
ink retaining member 152 is filied with ink and when
the ink reaches the surface of';he hole or recess 156
in the ink retaining member lsszilled with ink or the

10 surface of a recording head 151% a desired voltage is
applied to the recording head l%l to thereby discharge
the ink and form an image on a %ecording medium 157
dispésed in opposed relatiohshié with the recording
head 151 and moved on a platen.§

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

20 précessing table based on the iﬁformation is selected

- to thereby cffect predeterminedjdriving of the head 151.

[Embodiment 7]

Memimne s b M a sy B

The ink cartridge carry;ng thereon an information
25 medlum in the form as previous]y described has a

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

can be applied to an ink jet redordlng apparaLus which

T
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1 is shown with its cover removedi
In Figure 18, the refer;nce nuineral 201
designates a recording head in ?he form of a chip,_and
the reference numeral 202 denotés a carriage carrying
5 the recording head 201 thereon ;nd enabling the
movement of its own for the SCaLning by the recording
head 201. On the éarriage 202,zas will be described
later, there are provided a sup#ort member for removably
carrying the recording head 201 thereon, and a cover
10 menmber (indicated by dot-and—daéh line) forming a part
of the recording head 201 and protectlng a substrate
prlnted with a head dr1v1ng c1r¢uit or the like.
. The recording head 201 &as 64 discharge openings
disposed in the front end portlén thereof, and an ink
15 liquid path communicating with éach of these discharge
opénings is provided. Further,?behind the region in
which the ink liquid paths are éisposed, there is
provided a common liguid chambe%.for supplying ink to
these liquid paths. In the'inkgliquid paths corresponding
20 to 64 discharge ports, there arc% provided electro-
thermal conversion elements gen%rating discharge
energy available to discharge tﬁe ink liquid from
these discharge ports and elect%ode wiring for supplying
electric power to the electro-tﬁermal ¢onversion

95 elements. i

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

T |



10

15

20

 This Sheet Has Been R :

N T

silicon or the like by the filmw-forming technigue, and
partition walls, a top plate, e@c. formed of resin or

a glass material are layered on %his substrate, whereby
said discharge openings, said i&k liquid paths and

sald common liquid chamber are éonstructed. Further
rearwardly of said constructionéin the reéording

head 201, a driving circuit for ;riving the electro-
thermal conversion elements on t@e basis.of a recording
signal is provided'ih the form df a printed substrate.

In the caxriage 202, reérwardly of the above-

- described recording head 201, thkre is disposed a

connector substrate 212 through % connectoxr 209. On
the cbnnector subsﬁrate 212, thé%e are disposed the
connector 209 for connection to %he recoxrding head 201
and a connector for connection t; a flexible cable from
the control circuit of the appar%tus body. Also, a -
capacitor, a resistor, etc. are %ounted on the connector
substrate 212, and by these, the{drop of the power
source voltage supplied through the flexible cable and
the mixing of noise with a SLgnaF are compensated for.
Further, the connector substrate§212, as will be
described later, is supported on%a slide member so that
it may slide with the opening-clbsing movement of the
cover member and the connector 2b9 may be connected

to the terminal of the re¢ording§head 201.

The carriage 202 is slid;ably and pivotably

i
‘engaged with a guide shaft 203 through an engagement
R
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portlon 262a, and the gulde shaft 203 is provided over
an area longer than the width oﬁ recording paper so as
to be orthogonal to the directién in which a recording
medium such as recording paper.ﬂs conveyed. Also; the
carriage 202 is connected to a éprtion.of a belt, not
shown, extended in éarallelism éo the guidé shaft 203,
and by this belt being driven bf_a carriage motor, not
shown, the movement of the carr%age 202 along the guide
shaft 203, i.,e., the scénning m&vement of the recording
head 201, be comes possible. Allso, the carriage 202
and the recording head 201 obtai? the force for
pivotally moving about the guidé shaft 203 from their
own grav;ty, and with this force as a biasing force,
they bias a paper keep plate 208 to be described
through a slide member provided bn the carriage 202 for
sliding on the paper keep plate.% Thereby, the recording
head 201 can keep a predetermine% spacing between it -

and the recording paper used in bonfcrmity with the

_thlckness of the recording paperk

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

paper guide 207a. The paper keep plate 208 is

- This Sheet Has Been Reﬂlaced
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paper feeding roller 205, and ié formed of such a

‘material that the frictional féice created between the

paper keep plate and the recording paper during the
pressing is smaller than the fr%ctional'force created
between the paper feeding rolleé 205 and the recording
paper. Also, the lower paper gv:;fxide 207b éxtend_s to
the region in which the paper f%eding roller 205 is
disposed parallel to the papér ieep plate 208.

Thus, the recofding papér 206 fed from the
paper supply port is conveyed bé one line each upwardly
in the apparatus with the rotat%bn of the paper feeding .
roller. At this time, the recoiding paper'zoa slides
on a:plate-;ike platen 207 whilé‘the spacing between
it and the recoﬁding head'201 ié regulated to a “
predetermined magnitude by the Qaper keep plate 208 and
the platen 207. f

The recording head 201, iwith its scanning

movement, discharges ink droplets to the recording area

of-the recording paper 206 opposded thereto to thereby

effecL recordinq of one line, ard by this recording
and the conveyance of the recordlng paper for said

one line, recoxding of each Onezllne is sequentlally
effected, whereby characters, iéages or the like afe
formed. The recording paper 208 on which recording

has been effected, with the conéeyance thereof, is

discharged onto a paper diSCharQe tray, not shown, by

paper discharge rollers 204 and;spurs 240A and 240B
: . T
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provided above the recording paéer conveyance path.
Five pairs .of such spurs 240A aﬁd 240B are provided
correspondingly to the paper dlacharge rollers 204,
and a spur cleaner is 1nterpose4 between each pair of
spurs. A member for supportlng;these spurs_and spurx

: !
cleaners is not shown in Figure 18. The spurs 240A°

are designed to impart a pressuée force to the paper

discharge rollers 204 with the recording paper

‘interposed therebetween, and the spurs 240B are designed’

to regulate the recording paper}conveyance path between
them and the platen 207. The p%per discharge rollers
204 are rotatively driven so as%éo be dreater in
peripheral speed than the paper%feedihg roller 205,
whereby the recoxding paper 206 , Ln the portion thereof
constituting the recording area is pulled upwardly and

thus, the recording paper 206 cqn be prevented-from

floating up from the platen 207&

Near the home position in the area continuous

i
to the scanning area of the recording head 201, there

[
are provided a series of constructions for the discharge

recovery process. That is, therF are provided a blade
226 for removing water drops, du%t, etc. on the discharge

port surface in which the discha%ge ports are disposed

by the wiping movement thereof, an absorblng portlon

225 for removing water drops, etc. on the dlscharge

port surface chiefly by absorblng them, and a cap 213

for effecting the capping for th? hermetic sealing of
1

I
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the discharge port surface, idlé discharge and ink
absorption. These members ére éesigned to be movable
back and forth relative to the @oving area of the
recording head 201 while being éupported as a unit by

a moving support member 214, ané perfptms their
réspective operations at appropéiate timiﬁé. Also,

the ink absorption in the-cap_ziB is effected by a

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

a tube. During the caﬁping by the cap 213, a hole
formed in a cap arm 2.17 mounted gon a side of a holding
member for the cap 213 and a pr;jected portion provided
on the carriage 202 are engaged'thh edch other, whereby
the recording head 201 is precluded frdgm rotating

rearwardly to thereby ensure the capping of the

S I

discharge port surface by the ¢ p 213.

T
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The rotation of the paper feeding roller 205,

and the paper discharge rollersizo4, and the operations
{ :

in the discharge recovering mecﬂanism, i.e.; the back
and forth movement of the cap 2ﬁ3, the blade 226 and
the absorbing member 225 as a uﬁit and the absorbing
operation by the pump 224,'aré éerformed by the
utilization of the rotative dri@ing force of a feed
motor 221. That is, the i:otati’v%e drivi,né force of the

feed motor 221 mounted on a pordion of the apparatus

body frame is first transmitted%to a transmission

]
s

switching gear train 219. In this gear train 219, the

selection and switching of each %ear is effected by the
movement of a selection gear (no% shown) operatively
associated with the movement of'%he carriage 202, i.e.,
the scanning movement by the recbrdinq head 201, the
movement to the home position orgthe discharge recovery
device and the stoppage at these%positions, Thereby,
the rotation of each gear in theégear train 219 is
transmitted to the paper feeding’ roller 205 and the
paﬁér dischargc rollers 204 thro?gh an intermediate feed
gear 220, and transmitted to the%cap 213, etc. finally
through a cam 216, and further tfransmitted to thé pump
224 through a pump gear 222 and ;'pump cam 223.

The supply of ink to theg recording head 201 is
effected from an inﬁ cartridge 2;7 mounted in the

recording apparatus body, through a flexible tube

ot
capable of following the movement of the carriage 202.



o8

1 © Also, the moved position of thé carriagé 202 is
detected by counting the numbe% of steps of the
carriage motor with the positiin of engagement between
a home position sensor 211 pro%ided on the carriage

S 202 and a home position detectﬂng flag provided near
the end of the movement area oé the-carriége 202 as

the reférence.
Description will now b% made of the construction
of the ink cartridge 257 accor%ing to the present
10 embodiment and the construetidé of the mounting portion
of the body side on which the i%k cartridge is mounted.
Figures 19A and 19B shéw an example of the
construction of the mounting po&tion of the body side.
First, in Figure iQA, ﬁ%e reference numeral 302
15 designates a cartridge inSerting portion for receiving
the insertion of the ink cartr; dge 227. The reference
numeral 304 denotes a contact hblder for holding leaf
spring-like contacts 306A and 3&63 as means for reading
the information provided on the%ink cartridge 227.
20 The-'contacﬁ holder 304 is cornbigned with the J'..nserting
portion 302 by a latch portion ;L.!OB being engaged with
a hole 310 in the inserting por%ion 302, The reference
numeral 312 designates a connec&or for connecting the
contacts 306A and 306B to a bod? control unit.
25 The reference numeral 3;‘.4 denotes a hollow
| needle member which enters the énteriér of a containing

i
- bag for ink to be supplied which is contained in the ink

_—
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 cartridge 227. The hollow needqe member 314 is formed

with an ink conductihg,apertureéBlG in the tip end
portion thereof. An ink supply%tube is mounted on the
other end of thé_needle 314, ani'the tube is connected

to a éommon liquid chamber portﬁon'in a head chip 110
provided on the recording head 401.' Means for Qetecting
the amount of remaining ink can.ﬁe providea intermediately
of this ink supply.systqm. i

i
H

The reference numeral 348 denotes a waste ink
Pipe for dirccting waste ink to %n ink absorbing_member
which enters the ink.cartridge £27 and is contained
therein. The waste ink is ink lecharged during the
ink :efreshing process, for exa@ple, in the ink supply

system or the common liquid chaﬂber, or ink discharged

during the recovery process. .
The reference numeral 3%0 designates clicks as
a fastening means for the ink ca%tridge 227. One click
320 is provided on each side of%the inserting portion
302.: These clicks 320, as showé in Figure 19B, receive
the insertion of the cartridge 2?7 by an engagement
portion 322 being resiliently flgxed with the engagement
thereof with a 31de of the cartr;dge 227 during the
1nsert10n of the cartridge 227 Pnd hold the cartridge
227 in that position by the engagement portlon_322
restoring its original shape whe? a recess 332 in the
cartridge 227 reaches the clicks,

Figure 20 shows an examphe of the construction

i o
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of the ink cartridge 227 according to the present
_ . i

embodiment, i

In Figure 20, the refereﬁce numéral 340 dencotes
an ink bag containing therein inﬁ to ﬁe supplied. -
The ink bag 340 is provided with%a plug 342 made, for
example, of rubber. The needle %14 is inserted into

!the interior of the ink

this plug 342 and further enters
bag, whereby ink communication is accomplished. The
reference numeral 344 designates %n ink absorbing membex
for receiving the above menﬁione% waste ink. The
aforedescribed medium for transmikting'the characteristic
of the ink in the cartridge is'at%ached to a portion of a
side or the upper surface of the gnk cartridge 227.

Figure 21 illustratés eac% portion for coupling
the ink cartridge 227 to the body%side. In Figure 21,
the reference numeral 346 denoteséa wiring resistance
pattern provided on the upper sur%ace of the ink cartridge
227, and thé con£r01 unit of the %pparatus body can
deteqﬁ the presence or absence ofithe mounted ink
cartfidge in conformity with the %onduction/non—
conduction between the contacts BbGA - 306B through
the wiring resistance pattern 346; Also, by this wiring
resistance pattern being made int%'a resistance pattern
héving a resiétance value determi%ed in ¢conformity with
the color or density or the like %f the ink containing

i

this pattern, the contxol unit ofithe apparatus body can

read the information thereof.

. This Sheet Has Been RT
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1 'In the present embodiment, the location and
. i

dimensions of each coupling portiion are determined so

that an inserted position (:) iq-which'the needle 314
penetrates through the plug 342 ?ith the insertion of

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

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

15 the cartridge islfurther inserte%, the contacts 306A and

3068 are then connected to the r%sistance pattern 346 |
and only when the cartridge is s#ill further inserted,
the c¢licks 320 cdme into engagem%nt with the recesses
332, In the case of the present;emﬁodiment, the ink

20 éaféridge 227 contains the wastezink also therein and
therefore, it is desirable that in the position (:)

the waste 1nk pipe 318 be also pb51tloned in the ink
cartridge 227. :
The above-described positional relation is
25  shown in Figure 22, In Figure ?P, indicates a
'pPosition in which the ink cartriége 227 f£inally strikes

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

This Sheet Has Be, eén
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to (:) is a range in which the cértridge-227 is movable
in its held position due to the Eack-lash of the clicks

320 and recesses 332, or a range:in which the clicks 320

~come into engagement with the re@esses 332 and'the

cartridge 227 is further inserted until it strikes
against tﬁe innermést paft of thé inserting position
302.

If such positional rela;ion is not assumeqd,
there will occur inconveniences és shown in Figure 23,

| That is, in.the relation shown in Figure 23a,

even if cartridge holding is doné, the information
regarding the cartridge cannot bé read through Lhe
contacts 306A and 306B and thereﬁqre, in some cases;
ﬁhé control unit of the appératué body may judge thaﬁ
the cartridge is not yet inserteq. In the relation
shown in Pigure 23B, contact conéection is effected
prior to ink communication and tﬂerefore, the control
unit of the apparatus body may j@dqe that the cartridge
has been mounted, and may start ; predetermined operation,
wheféby air may be introduced frqm the needle 314 into
the ink supply system. This alsd holds true of the
relation shown in Figure 23C and;moreover, if the
operation discontinues the inserging operation by-the
confirmation of a click sound, iék communication will
not be provided at all, |

Also in tﬁe relations sh@Wn in Figures 23D and

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

Tl
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a case where the needle 314 is éut in that rahge or
contaét connection becomes_unst%ble.

In contrast, according ﬁo the relation as shown
in Figure 22, ink c0mmun1catlon. contact counection and
cartridge holding take place in the named order during
the insertion of the cartridge &nd therefore, the
operator only need confimm cartr&dge hoiding sinmply
by a ¢lick sound or the like. A%so, even if the control
unit of the appatatué body immed?ately starts its
operation in response to contacticonnection, there will
not occur the inconvenience thatgair is introduced into
the ink supply system, and even ;f conversely, the
cartridge 227 is pulled out durlhg the operation of the
control unit of the apparatus bo?y, the control unit of
the apparatus body will detect ik before ink communication
is cut off and therefore, a simijar inconvenience will
not occur if the operation is di;continued. |

Figure 24A shows a furth%r improvement in the-
above-described construction. I% the example shown
theie, the wiring'resistance patiern is divided into
tWO, and the pattern lying £orward1y with respect to
the direction of insertion of thé cartridge is a pattern
346A for short-circuiting the coptacts 306A-306B, and
the pattern lying :earwardly is é resistance pattern
346B having a resjistance value dgterminéd in éonformity

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

Figure 24B shows the relétion among a range

-'This Sheet Has Been Replaced
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within which ink communication i
construction, a range ﬁithin whi
and 306B are in contact w1th the
within which the contacts BOGA J
only with the pattern 346B, and

cartridge is held,

s done in such a
ch the contacts 306A
pattern 346A, a range

nd 306B are in contact

I
@ range within which the

In Figure 24B, (:) indidates a limit position in

which ink communication is done ias described above, (:)

indicates a limit position in wh

ich the cartridge 227 is

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

the cartridge 227 strikes. Also:

’ indicates a limit

position on this side with respe%t to the direction of

insertion in which the contacts ?06A-and 306B are in

contact with the pattern 346A,anh are short-circuited,

and ' indicates a 1imit positb.on on this side with

respect to the direction of inse

]
contacts 306A and 3068 are off t

contact only with the pattern 34
value of this pattern is read.

thaf;" the position be tﬁe Po
near it, and in the present exam
the position (:) in the directio

cartridge in which particularly

" the clicks 320 and the recesses

cartridge 27 is ready to slip ou

%tion in which the
he'pattern 346a and in
FB and the resistance.
Here, it is desirable
sition (:) or a positidn

ble, a position near

h Of insertion of the
%he engagement between
£32 is released and the

E.
g

The relation among the various positions is as
f

shown, and an effect similar to

Thls Sheet Has Been Rep ldced
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Figure 21 is obtained, but in tﬁe present embodlment, a
more excellent effect is obtaxngd by performing the
_ | .

following operation. i

!
Figure 25A diagrammaticallly shows the essential

portions of a control circuit acpording to the present
embodiment. In Figure 25A, the xeference numeral 400

designates the control unit of the apparatus body which
. [

‘may be in the form of a microcombuter having a CPU for

effecting the process of. Figure %SB and oﬁher control of
the entire apparatus, an ROM stoking therein a program
or the like corresponding to theiprocess procedure, and
an RAM for working. The referen.e numeral 410 denotes a
detedtor for detecting the resistpance value between the
contacts 306A and 306B. When said resistance Value is

"0", the detector 410 indicates that the contacts are

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

resistance value is infinity, it, indicakes that the ink

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

Figure 25B shows an exaéple of the operation

procedure of the present embodimént and this procedure

[
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. ' _ i
can be started at suitable timing during the closing of

the power source switch of the agparatus or during the
intgrchange of the ink cartridge;227, angd in additidn,
during the recording operatibn. ;

When this procedure is s?arted. the resistance
vaiue is first read at a step SI§ If at this step, the
resistance value is lnflnlty, itimeans a case where the
cartridge 227 is not mounted andltherefore, advance is
made to a step $3, where the opefatlon of each portlon
is malntained in its stopped sta%e, and at a step 85,
the operator is noticed to promo#e to insert the cartridge

227,

On the other hand, if thé resistance value is "0°",
it means that the cartridge.227 is ready to slip out and
therefore, advancc is made to a %tep s7, where the
operation of each portion is sto%ped, whereafter at
a step 89, the operator is notiééd to promote the
operation for the cartridge 227 #o be surely held.

| Further, if the resistanée value is a predetermined
valué, itlmeans that the cértrid%e 227 is already surely
held and therefore, the information (the color or the
like of the ink) regardinq the cértridge corresponding
to that resistance value is recoénized and a setting
process corresponding thereto is:carrled out (a step Sll).

That is, when the operator has inserted the

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

recesses 332, or when the engagement therebetween has be

! . \\
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releaged for some reason or otheé, ﬁhe'Cartridge
holding is not complete and theréfcre the cartridge is
liable ﬁo glip out; In such a cése,'the contacts 306A
and 306B are connected to the paitern 346A, whereby the
control unit 400 of the apparatué body becomes unable to
read the inherent information oé the cartrldge 227 and
therefore, the control unit 400 of the apparatus body
can recognize such a situation and switch off the
operation of the apparatus, ther%by noticing the
operator to promote to surely inéert the c¢artridge 227.
Thus, tﬁe operator can be noticed of such a.danger that
the cartridge 227 will slip out Jf the gpparatus.

' If the pbsitional relation as described above can
be basically kept wiﬁh regafd to‘the reading position for
the information regarding the supplied ink communication

and the cartridge and the cartridge holding position, it

is of course possible that thé cqrtxidge and the
inserting poxtion therefor adopt%suitable constructions,
For gxample; the cartxidge holdiég need not always
resort to the clicks and recesseé. Further, the reading
of the information regarding the ink cartridge neeq not
always be electrical, but may bei for example, optical.
Furthermore, in the above—descrlded embodiment, the
waste ink is also introduced intJ the cartrldge, but the
cartridge may also be of Lhe type which effects ink
supply alone, ' i

By adopting such a construpction, reliable reading

" This. Sheet Has Been Remlace : '
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of the information can be accomplished in the cartridge
carrying thereon the information: medium as previously
described, and the driving of the recording head best

suiﬁed for the ink used can be atcomplished.

[Embodﬂment 8}

Figure 26 shows another bxample of the ink
cartridge mounting mechanism acc#rdlng to the present
invention. In Figure 26, the re%erence numeral 304
designates an example of the inkicartridge according to
the present invention, and the reference numerals 341
and 342 denoﬁe unlocklng members projectedly provided
on. the left and right side Walls!of the ink cartridge

304. The reference numerals 336:and 337 designate

locking members according to the; present invention which -
i

are provided along the left and fight sides of an

insertion path 332. 1In the presént_embodiment, +he left

and right locking members 336 and 337 differ in shape

from each other, as shown. :

In the case of the preseLt enbodiment, the
unlocking members 341 and 342 and the locking members
336 and 337 are all disposed at &he same level above
the bottom surface of the 1nsertion path 332, but the
unlocking members 341 and 342 dlffer in their projected
position in the dlrection of 1nertion. In this case,
it is desirable in preventing thé error of manufacturxe

and malfunctioning that the amoupt of deviation between

Thxs Sheet Has Bee;
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| ;
the unlocking members b¢ 5 mm orimore.

Thus, when the ink cartr%dge 304 is further
inserted from the state shown in.Figure 25, the locking
member 342 may reach the end oﬁ Lhe wedge portion 337a
of the locking member 337 in a state in which the
unlocking member 341 has reachedithe end of the wedge
portion 336A of ﬁhe locking meﬁb%& 336. The reference
characters 336B and 3378 designa%e locking grooves in
the respective locking members, %he reference character
336C denotes an escape portion, %nd the reference
characters 336D and 337D designaée returnihg wedge
portions_provided:to return a protective plate 333

smoothly £rom its pushed-up position to its locked

Reference is now had to %igures 27A-27D to
describe the cartridge mounting %peratiou in the ink
cartridge mbunting mechanism con%tructed as described
above. First, when the ink cartéidge 304 is mounted in
a normal posture, as shown in Fiqure 274, the unlocking
members 341 and 342 provided on éoth sides of the ink

cartridge 304 slidably contact wﬁth the wedge portion

- 336A of the locking member 336 aéd the wedge portion

337A of the locking member 337, gespéctively, and

i
pivotally move the locking membeés 336 and 337 in
opposite directions as shown in éigure 278 to thereby
liberate the protective plate 333 from the restraint by

the locking groovesg 336B and 3378, and rotate the

This Sheet Has Been RT
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protective plate 333 in the dire%tion of arrow B
against the spring force of a Bp%ing 335 as shown in
Figure 26, wherebj the ink cartridge 304 can ke
directed to its mounted positioni -

However, when the ink ca%tridge 304 is mounted
upside down by mistake as shown,!for example, in Figure
27C, the unlocking members 341_a%d 342 pivotally move
the locking members 336 and 337 %s shown in Figure 27D and
thus, ﬁhe protective plate 333.i$ not liberated from
these locking.members. Also, evén if the locking members
336 pivotally moves at all, the &nlocking member 342
will be stopped in the escape po}tlon 336C and the front
face of the ink cartridge will b?ar against the
protective plate 333. COnsequenély. the inserting

movement of the ink cartridge 301 will be precluded by

iink cartridge 304 will

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

the protective plate 333 and the

shown, when the ink cartridge 304 is about to be mounted
with its front and rear reversedg the unlocking members

are-likewise absent and therefor§ the locking members 336
and 337 are not operated. There%y the reliability of the

cartridge mounting is ensured ané thus, the transmission

.of the information from the infoémation medium carried

on the cartridge can also be reliably accomplished.
{Embodiment 9] :
|

Figure 28 shows still anéther embodiment of
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1  the present invention. In the ihk cartridge 304
; .
according to this embodiment, thé unlocking members 341
t

and 342 provided on both sides thereof are made to

differ from each other in the level from the insertion

[}

path 332, Again in the present embodiment, it is

desirable for the same reason as;set forth in the

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

10 as to keep levels corresponding to the unlocking

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

conséructed as described above, éven if the ink

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

15 right unlocking members 341 and §42 will not come into
engagement with the locking membérs 336 and 337, and if
the ink cartridge is inserted Wlth its front and rear
reversed, the unlocking members %re not present on the

f£irst half of the cartridge, whereby the locked state of

g0  the protective plate 333 is not éeleased and thus, wrong

i
- i
Figures 292 and 29B showian ink cartridge
. _ !
according to yet still another e@bodiment of the present

invention., The present embodimeét is such that the

mounting is prevented,

25 locations of the unlocking members are changed for each
ink cartridge and for example, ink cartridges containing.

therein inks which differ in the'characterlstlc thereof
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such as color, etc. can be corre%tly mounted on their
corresponding mounting portions;%.That is, the ink
cartridge 304A shown in Pigure 2 A and the ink
carfridge 304B shown in Figure 298 are made to differ

in the locations of unlocking me%bers 341 and 342 in the
direction of height and the amou%ts of horizontal
deviation thereof differ from ea%h other as indicated

by Dl and D2.

So, assuming that for ex%mple, red ink is

_contained in the ink cartridge 3d4A and black ink is

contained in the ink cartridge 3443, although not shown,

locking members provided on the mountlng portlon of a

red Lnk supply system and the moqntlng portion of a black
ink supply system are made to coﬂrespond to the levels of
the_ﬁnlocking members 341 and 344, whereby even if a
wrong attempt is made to mount a& ink cartridge of

a different color, the mountlng bhereof can be precluded
and at the same time, the mountldg of the individual ink
cartridges 304A and 304B themselﬁeb in a wrong posture
can Ee prevented. By wrong mounqing being thus
prevented, the reliable transmis%ion of information

can be accomplished in the cartri?ges of the aforedescribed
construction each having as infor%atidn medium and
optimum driving of the recording ?ead matching the ink

: i
used can be accomplished. P
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{Embodiment 10] .

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

: ' :
an ink cartrxidge having therein jan ink containing

portion, not shown, the reference numeral 402 denctes a

shutter kept slidable along an qpehing 401lAa in the upper
surface of the cartridge 401, tﬂe reference character

4027 designates a shutter projeétion projected upwardly

from the shutter 402, and the réference numeral 403

denotes a c¢oil spring interpose% bhetween the shutter 402
and a spring receiving wall 461%. By this coil spring
403,:the shutter 402 is biased Qeftwardly along the
opening 401A and the shuttér prijection 402A is caused
to bear against the end edge of ?he opening 401A to
thereby keep the opening 401A cl%sed.

The reference nﬁmeral.40k designates a flag

]
member pivotable about a supporé shaft 405 and formed,
| .

for example, of a material capabhe of intercepting

inféared light. The support sha&t 405 is journalled to

the wall portion of the cartridgg 401. The reference
numeral 406 denotes a torsion co;l spring provided

around the support shaft 405 andghaving one end thereof
restrained by the flag member 40? and the other end secured
to the wall portion of.the cartr;dge 401. ‘Phe torsion |

coil spring 406 biases the flag ember 404 clockwise

about the shaft 405 to thereby bhas the same toward

"~ This Sheet Has Been Reﬂlaced :
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the back side of the shutter 402, On the other hand,
the reference character 4223 deségnates a stopper
portion projectedly provided fro& a cartridge guide
425 toward a cartridge insertion%path 426. When the
ink cartridge 401 is inserted'fr%m right to left as
viewed in Figure 30A, the shuttei projection 402A bears
against the stopper portion 422A; and with a further
1nsert1ng c¢peration thereafter, xt serves to open the
shutter 402 against the.spring fgrce of the spring 403.

The_reference numeral_42% denotes a light detecting
sensox of the transmission type éndowed, for example,j
with the infrared light detecting function. The sensor
424 ié carried on a carriage. wﬁen the.ink cartrxidge 401
is inserted from the sﬁate of Fi%ure 30A along the
cartridge insertion path 426, th% shutter 402 is opened
by the stopper portion 422A as péeviously described, and
in the completely mounted state éf the ink cértridge 401
shown in Pigure 30B, the shutter§402 is fully opened and .
at the same time, the f£lag membe% 404 is cocked up by
thé:spring force of the torsion %oil spring 406 and bears
against the stopper portion 422A§ and is kept in a
posture for intercepting the oPtical path of the
detecting sensoxr 424. The end pértion 402B of the
shutter 402 which is projectedly%provided along the
direction_of the opening_thereiniserves.to suppress
the cocking-up of the flag membe% 404 when the ink

cartridge 401 does not assume ité completely mounted
' T
i This Sheet Has B

N .

- ———



10

15

20

25

 of the coil spring 403 in a direc

75

i
position as shown in Figure BOB,'

but assumes an

1ncomplete1y mounted 9051tion, aAd as long as the flag

member 404 is not cocked up, sald end portion 402B is

not detected by the detecting sensor 424 and thus; the

incomplete insertion of the ink gartridge 401 can be

prevented. Acc0rdingly,

in this
to keep the gap between the flag
shutter 402 as small as possible,

timing at which the f£lag member 4

the timing at which the ink cartr:

case, it is preferable

!member 404 and the

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

idge 401 is completely

mounted, can bhe made more accuraﬂe.

Also, when the ink cartr

removed from the. recordlng appara

dge 401 is to be

tus, the ink cartridge

401 is drawn out rlghtwardly from the state of Figure

30B, whereby the flag member 404
stopper portion 4022 and is rotat

and also the shutter 402 is moved

,1s pushed by the

ed counterclockwise
by the spring force

tion to close the

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

the cartrldge, the flag member 4
l
shutter 402,

._.......D_.__

In the ink cartridge thuj
member for detecting the mountini
is provided in the cartridge itsé
interior thereof before the cartr
thus, does not spoil the externaﬁ
cartridge and the cartridge is ea

4 is housed under the

constructed, the flag

of the cartridge which

1f is housed in the

idge is mounted and
appearance of the

sy to handle, and on
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1
' _
the other hand, it is only requi?ed on the recording

apparatus side to dispose a holel for cocking up and down
the flag member and a stépper portion proviéed'in the
cartridge guide and moreover, as,will be described
later, by a simple_construction,évariéus_kindé.of
information regarding the ink caltridge:cah be provided
to the user with high reliabilitI.

Such a construction enab%es the cartridge'to
be reliably mounted with respect!to the apparatus and
thérefore, for example, in the case of a cartridge
carrying an information medium t$ereon. the corresponding -

information is reliably_transmit%ed.'
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Figures 31A-31C shows ano#her enmbodiment of

the ink cartridge according to thé present invention.
. i ' )
In thesc figures, only a flange meémber 404 is shown,

and the reference characters 404A, 404B and 404C designate
[

the iight intercepting portions tﬁereof; By the light

intercepting portions 404A, 404B 4nd 404C being so changed
|
in accordance with the direction élong the support shaft

! .
405 thereof, i.e., the direction ¢f movement of the

carriage, the detecting position #y the detecting sensor

1
‘shown in Figures 30A and 30B can be changed, and different

information regarding the ink car%ridge 401 (in the

case of the present embodiment, térce kinds of information)

can-be:obtained due to the differ%nce in the detecting

position. This is an exampie of %ther form of the afore-

described information medium. Ac%ordingly, the flange |

memﬁer 404 which differs in the éésition of the light

intercepting portion as describediébove from cartridge

to cartridge containing ink therein is used so as to

show the kind, the characteristic.or the like of the

ink ;ontained in the cartridge 40i, and the number of

the kinds of the information is nét limited to three

as described above. ;
The amount of informationgwhich can be handled

differs depending on the resolviné power during the

carriage scanning and the detecti%n width of the detecting

sensor, but where design is made éuch that detection

of a width of 20 mm is done, for %xample, b2_§9§53§3g__________
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for 2 mm each, a flag member in which the light inter-

cepting poftion is-cﬁanged in poéiﬁion at a unit of

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

of information can be obtained. If an attempt is made
to obtain such information by thel conventional systen,

ten independent flags will become;necessary and moreover,

such flags will have to be arranged at intervals of
2 mm on the recording apparatus s%de, and this will
unavoidably lead to an iﬁcreased %umber of parts as
well as the complicatijon, bulkine%s and increased cost
of the apparatus, whereas by cons%ructiné'the.cartridge
as shown in the present embodimené, it becomes possible
to savé the space by a minimum nu&ber of parts and yet
provide numerous kinds of infoxmation regarding the
ink cartridge.
Pigures 32A and 32B show still another embodiment
of the present invention and a construction for transmit-

ting information indicative of thé presence or absence

! .
of ink. The present embodiment ik one in which for

an ink bay 430 in the cartridge 401, there is provided

a flag for informing the user that the amount of ink

remaining in ths ink bag has become, for example, a

predetermined amount or less. Th; reference numeral

440 designates that flag membex, and in the present

‘embodiment, in the end portion of that s;de of the flag

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

there is formed a contact portion! 440a protruded

| :
1
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substantially in the form of a sem1c1rcle, and such

) ' - . . -
a contact portion 440A may alwaysikeep contact with

the surface of the ‘ink bag 430 evén in the completely
mounted state of the ink cartrqué 401 as shown in-Figqures
32A and 32B and the state of the ink cartridge before
mounted, although not shown. i

The reference ﬁumeral 441 denotes longitudinal
slots formed in two wall portionsgof the ink cartridge
401 which are parallel to the pla$e of the drawing sheet,
and the support shaft 405 of the élag member 440 is
fitted in thesc slots 441 and supLorted for vertical

movement and rotational movement.' Also, in the case

of the:present embodiment, a tors#on coil spring 406
mounted around the support éhaft %05 has a spring force
for biasing the flag member 440 ciockwise and biasing
the support shaft 405 itself dqwn%ardly along the slots
441, and biases the contact porti%n 440A of the flag

member 440 toward the ink bag 430| .

-

. According.td the ink cartfidge_401 thus constructed,
before the cartridge 40l is mounted at a predetermined
mounting pbsition along an insert%on path 426, the flag
member 440 is housed under the-shétte; 402 in ﬁhe same
manner as described previously iniconnection.with Figure
3CA, but when the cartridge is surely mounted at the
predetermined mounting position,'ﬁhe flag member 440
rises in the manner as shown ih Figure 32A or 32B. Thus,

simultaneously with the rising of)the flag member, the

il
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|
contact éortion 440A of the flag.%ember 440 is biased
toward the surface of the ink 5ag!430.by the spring
force of the torsion coil spring k06.
So, in the ink'cartridge L01 thus provided-with

the ink bag 430 as ink containing: means, when ink is

‘sufficiently stocked in the ink bLg 430, the entire

flag member 440 rises at a high ppsition as shown in
Figure 32A and thus, the light in%ercepting portidn

440B thereof is kept at a height fér intercepting the
optical path 435 of a detecting sensor 424, énd when

the carriage has been directed to; the position of the

cartridge 440, the presence of ihr is.detected by the
deteéting sénsor 424 carried on tpe carriage. Also,
when the ink becomes exhausted, t%e.flag member 440
is kept in a low position as showb in Figdre 32B even
if it rises, wﬁereby the flag memLer 440 does not inter-
cept the optical path 435 of the hetectlng sensor 424,
and the ink is judged to be absenk

As is apparent from the foegoing description,
according to the present inventio%, a medium including
the information for driving the i&k jet head is provided
on the ink cartridge, whereby.th% ink jet recording
apparatus itself can automatiqalgy set the driving
conditions of the ink jet head m%tching the composition
of ink and therefore, there canlﬁe provided-én ink jet

recording apparatus which is simplle to operate and high
i

in reliability. i
| --This Sheet Has Been Re
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1 Also, there can be provid%d an ink cartridge
which -canh be prevented from being!erroneously inserted
_ I
by the user and which has information for properly

!
{I-.
controlling the driving of-ﬁhe re+o;ding head. : |
5 Also, as described above,iaccording to the present
invention, in the position wherei# an ink tank in the
form of a caitridge forming an in% supply source is
held in the apparatus body, the i$k_commnnication with
the ink supply system is done priér thereto and therefore,
10 the ink communication state can bé secured near the
held position of the ink tank. A%so, the information
regarding the ink tank is readabl% prior to the holding
of the ink tank and therefore,-iméossibility of reading
or misjudgment does not océur nea% the held position,
15 Further, the ink communiéation isgdone prior to reading
- and therefore, even if the record%ng operation is
immediately started in respoﬁse tb reading, there will

not occur the inconvenience that air is introduced into

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

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

Further, as described abo;e, according to the

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

in the form of a cartridge forming an ink supply source

| .
is held in the apparatus body, thé ink communication

!
|
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with the ink supply system is done prior thereto and

therefore, the ink communication étate can be secured_

near the held position of the ink

tank. Also, the

inherent information regarding the ink tank becomes

readable near the held position, and information differing

from said information is read in

a predetermined range

from the ink communication position to the vicinity

of the held position and thereford, if design is made

such that a warning iS'given in response to the reading

qf the said information, the unsatisfactory holding

of the ink tank can be detected tg¢
out thereof.

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

cartridge and therefore, even if a

obviate the shipping

t0 been described,

‘ unlockinq-mémbers

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

wrong attempt is

made to insert the ink carxtridge

ith its vertical direc-

tion or its longitudinal direction being mistaken, the

ink cartridge can be prevented fr%m'being_erroneously

!
mounted and accordingly, damage t0 the ink cartridge

by the hollow needle or damage to

which would make the supply of ink

eliminated.

‘This Sheet Has Been Rerlaoed
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Further, any special expensive device is not
]

[ - ) N .
required for the prevention of suéh erroneous mounting,

but it is only required to szmplylchange the installed

positions of the ‘locking members dnd the unlocklng members.
Furthermore, even where a plurallly of kinds of inks
are used, erroneous mounting can ke preventcd for the

respective ink cartridges.

e« e o S—————

Also, as has hitherto been described, according

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

tion and the ink cartridge therefAr, a transmission

type photosensor shielded from li?ht by a flag member
exzstlng in the movement path of éhe carriage is provided
on the.carrlage and a flag member'adapted to protrude
toward the movement path of the carriage only in the
mounted state of the ink cartridgé is provided on the

ink cartrldge, and the transm;sszén type photosensor

is shielded from light by the flag member provided on

the ink cartirdge, whereby the mounting of the ink
cart;;dge may be detected and thexefore, not only the

mounting of the ink cartridge is detected by a small

number of parts and simple structure, but also the form

of the flag member is made differqnt~forleach ink cartridge,
whereby many kinds of information:such as the kind,

i
characteristic, etc. of ink can be classificatorily

. . I s
recognized by the user and in addition, the quantity

of remaining ink can be detected.
. !

The present invention brings about an excellent
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84

effect partlcularly in a recordlng head and a recording

apparatus of the bubble jet type
forward by Canon, Inc., among the
systens,

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

Patents Nos.

applicable to both of thé so-call

hich has been put

ink jet recording

hstruction and prin&iple
preferable which uses

I example, in U.S.

796.

This system is

2d on-demand type and

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

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

effective because at least one dr%ving signal correspond~

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

head with a result that a bubble

providing a rapid

r boiling is applied:

nember disposed cor-

4 path in which liquid
g the eiectro—thermal

t energy and causing
hrface of a recording

in the liquid (ink)

can be formed correspondingly at one to one to

driving signal.

port to thereby form at least onei

driving

the liquid (ink) is'dischgrged through

said

By the growth én§ coﬁtraétioh of the

a discharge

droplet. If this

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

and contraction of the bubble tak? place appropriately

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

T

\\u\\\\\\\\\\\‘\ii\ifﬁii’“’
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which is particularly excellent in responsiveness can
be accomplished, and this is moregpreferablel The
driving signal of such pulse shape may suitably be one
as described in U.S. Paténts Nos.l4,463,359 and 4,345,262,
5 The adoption of the conditions dekcribed in U.S. Patent
No. 4,313,124 which is an inventign relatiné to the
temperature rise rate of said heat-acting surface would
lead to the possibility of accomplishing more excellent
recording.
10 As regards the construction of the feéording

head, besides the construction as: disclosed in the

. aforementioned patents which comprises a combination

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

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

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

25 based on Japanese Laid-Open ?atent Applicatioq'No. 59—

138461 which discloses a construct;on in which an opening

for absorbing the pressure wave of heat energy corresponds

This Sheet Has Been Replaced
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_recordlng head itself.

| o | o
Further, the recording hedd of the full line

type having a length COrreséondim% to the width of the

to the discharge portion.

largest recording medium on which%the recording apparatus
can effect recording may be of a 4onstruction as disclosed
in the above-mentioned publicatioAs wherein that length

is satisfied by a combination of a plurality of recording
heads, or of a construction as a éingle recording head
formed as a unit, and the present invention can display

the above-described effect more effectively.

In addition, the present invention is also

effective in a case where use is %ade of a recording

head Qf the interchangeable chip éype which is adapted

to be mounted on an apparatﬁs bodg to thgfeby make the
electrical connection to the appa%atus body or the supply
of ink from the apparatus body po?sible,-or a recording

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

Also, the addition of recovery means, prcliminary

auxiliary means, etc. for the recérding head provided

as the construction of the recordéng apparatus of the
present invention can more stabil%ze the effect of the
present invention and is thereforé preferable. Specifi-
dally mentioning these, they are %éppihq means, cleaning
means and pressurizing or suctioniméans for the recording

head, an electro-thermal convertiég member or a heating

element discrete therefrom or pre-heating means comprising
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a combination of these, and it is also effective for

accomplishing étable'recording to:carry out the prellmznary

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

Further, the recordlng moée of the recording

apparatus is not limited to a rec$rd1ng mode us;ng only
I

the main colox such as black, but ! may use a recordzng
hgad constructed as a unit or a comblnatlon of a plurality

of recording heads, and the present invention is very

-effective for an apparatus provided with a plurality

of different colors or at least one of full colors

provided by mixed colors.

) | i .
. The above embodiments of the present invention
o -
have been described as using liquid ink, but the present
!

invention also permits the use offihk which is in the - -
o
solid phase at room temperature oz ink which becomes

softened at room temperature. In:the above~described
ink jet recording apparatus, it i% popular to regulate
the temperature of ink itself witﬁin a range from 30°C.
to 10°C and effect temperature control so that the
viscosity of the ink may be W1th1n a stable dlscharge

range and therefore, use can be made of ink which assumes

the liquid phase when the recordiﬁg signal used is
imparted. In addition, the tempeﬁature xise by heat

: .
energy jis positively used as thé_énergy for the change

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

prevent said temperxature risc, or .ink which solidifies

. This Sheet. Has Been Replaced
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when left as it is used for the purpose of preventing

‘the evaporation of the ink, and at any rate, the use

of ink having a nature that is liguefied only'by heat
enexgy, such as ink which is liqu&fied by thé imparting
of heat energy conforming to-ﬁhe recording §ignal and
is discharged in the form of 1iqu;d or ink which already
begins to solidify at a point of time whereat it reaches

the recording medium is also 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 rétained as liquid or

ca s : Lo,
solid in recesses or through—holef in a porous sheet

~and is opposed to an eléctro-ther%al converting member.

In the present invention, what is!most effective for

each ink mentioned above is what éxecutes the above-
|

||
An ink cartridge inter%hangeably prq#ided

described £ilm boiling system,

for an ink jet recording appar%tus provided with a
recording head for causing the ?ischarge of ink to
thereby effect the recording oé an'imagc, and cogtain—
ing the ink therein and effectﬁng the supply of the

ink in conformity with the diséharge of the ink is
characterized by the provision ?f a medium provided
with information for controlli%g'tﬁe driviﬁg cﬁﬁditions

of the recording head. ;

TthhmﬂﬁmBuijiaed

I
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CLAIMS:

89

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

a medium prov1ded with ;nformatlon has controlllng

by the provision of:

-the driving conditions of said recording head.

2. An ink cartridge according to Claim 1,
wherein said medium provided on said ink cartridge

includes information for controlling the driving

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

recording of an image. _ i

3. An ink carxtridge acéoraing'to Claim 1,
wheréin said medium provided on shid ink éartridge
includes information for controiling the driving
éonditions of said recoxrding head for causing the

discharge of said ink which does not contribute to

the recording of an image. ;
.‘|.
i

4. An ink cartrldge aCCOrdlng to Claim 1,

wherein said medlum provided on shld ink cartridge

Sheet Has Been Rep laced

i



10

15

20

25

90

includes information for causingéan électro~thermal

converting member provided in sahd recording head and

generating heat enerqgy available,for the discharge of

said 1nk to generate said heat eLerqy which causes a
bubbling phenomenon suitable for the dlscharge of said
ink. : .g .
5. An ink cartridge accbrding to Claim 1,

wherein said medium prévided-on-baid ink cartridge
includes information of one of v?ltage, pulse width
and frequency which contribute t; the driven state of
said recording bead, or infdrmat?on'comprising a

combination of these. o |

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

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

electrically retains the information thexeon.

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

electrically retains the information thereon.

—_—
—_—
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1 9. An ink cartridge accordlng ‘to Claim 1,

wherein said medium provided on Laid ink cartridge
I
l

5 10. An ink cartridge ac ording to Claim 1,

magnetically retains the information thereon.

where1n said medium prov:ded on Fald ink cartrldge

optlcally retains the 1nformatlon thereon.

¢
t
i

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

inductance, voltage and the connected state of connec-

tion-terminals, or a combination! of these.

15 12. an ink cartridge actording to Claim 8,

wherein said electronic information medium is provided

by an electronic memory.

13.. An ink cartridge according to Claim 10,

20 wherein said optical 1nformatlon medium is provided

e = e e e

by one of optical reflectance and an encoded optical

pattern ox a combination of thesé.
_ .g
14. An ink cartridge ac%ording to Claim 1,
25 wherein said medium pfo§ided on.gaid'ink é;rtriéée
can be easily mounted or dismounted as regquired.

-—_
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1 15. An ink jet iecording apparatus characterized
in that the ink cartridge of Clhim 1 is interchangeably
provided therein, and the driving of the recording head

- is controllable in conformity with said medium provided

5 on said ink cartridge. !

i

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

with an electro-thermai conversion.element génerating
_ b
10 heat ‘energy available to dischafge ink.

17. An ink cartridge aécording to Claim 1,
wheréin said medium includes in%orﬁation for controlling
pre heatlng conditions for controlllng the ink state

15 for causing the recording head to effect optimum

i
discharge.

¢ ——¢ 85

18. An ink cartridge according to Claim 1,
wherein said medium includes inéormation for controlling
20 ‘recovery c¢onditions for maintaiﬁing the state of the
i

recording head for causing the recording head to effect

optimum discharge.

19, An ink cartridge according to Claim 18,
: . ) .. . _ .
- 25 wherein said recovery conditions include one or a

combination of two Or more of tﬁe ¢apping operation

of covering the discharge port surface of the recording

*\T\\\\\\\\“**-\‘ o g
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head with a cap member, the pum?ing operation of
recovering the discharge ports in their capped state
from clogging, and the cleaningéoperation oi'a blade
bearing against the discharge pert surface of the

recording head to thereby wipe o¢ff the ink.

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

removably mountable, provided with:

communication means for leffecting the

communication between said ink éank and the supplied
: !

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

holding means for holdidg said ink tank

cartridge:;

wherein a position in wﬁlch said ink

3
communication is effected, a p081t10ﬁ in which said )

I

information is read and a posltlpn in which the

holding of said ink tank cartridge is effected are

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

mounting of said ink tank cartridge.

This Sheet Has Been Reﬁla
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21, An ink jet recordin% apparatus according
to Claim 20; wherein said recording head has an element
generating heat energy as energyiavaiiable'fOr the
diséharge of said ink,. | ‘ -

I

22. An ink tank cartridge forming.a supply
sourcé of ink for a recording he%d for discharging
said ink to a recording medium té thereby effect
recording, characterized by the érovision_of: -

.an information pfesentiné member'provided to
preéent information regarding saéd ink tenk partridge
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 apéaratus-
body ; S ; |

gsaid communication member, said inforhatipn
presenting membgr and said held member being disposed

so that the communication of said supplied ink, reading

of said information and said holding may be effected in

the named oxrder with the mountiné operation,_'

i
23. 2n ink jet recordind apparatus provided
with: i i -
rths _ e
an ink tank cartridge forming a supply source

I
!
¥

of ink for a xecording head for discharging said ink

" This Sheet. Has Been Reilaced
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dischaxge of said ink.
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99

toward a recording medium to theéeby effect recording,
! o
said ink tank cartridge being pr%vided with a member

for presenting inherent informat%bn iegarding said
ink tank cartridge itself and se;ond information -
differing from said inherent inf$rmatién and removably
mountable with respect to.the apparatus body;

' |

communication means for éffecting the communica-
' !

tion between said ink tank cartfidge and the supplied

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

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

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

the named order in the direction of mounting of said

. . I
ink” tank cartridge.

24. An ink jet recording apparatus according

to Claim 23, wherein said recording head has an element

generating heat energy as energy .available for the

25. An ink tank cartridge for an ink jet

mTMmﬂ

|
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recording apparatus forming a sépply source of ink
for a recording head for effecténg the discharge of
said ink and removably mountablé with respect to an
: i

apparatus body, characterized bﬁ the provision of:

an inherent information kresenting membexr
for presenting inherent informaéion regarding said
ink tank cartridée itself; and

a second information présenting member provided

more forwardly with respect to tﬁe'direction of mounting

than said inherent information p}esenting member fcr

‘presenting second information di?fering from said

inherent information. : ;
: . i

26. An ink cartridge mobntable on a mounting
_ _ X
portion along the insertion path of an ink jet
recording apparatus having an op%nable-closable

plate openably and closably held in said insertion

" path to said mounting portion, aﬁd locking members

for restraining said opgnable-clésable plate from
both sides of said insertion paté to thereby inhibit
the opening movement thereof, sa;d ink cartridge
containing thereinlink to be supélied to a recording
head and having pfojecteély brovgdéd on the oﬁpoéite
sides thereof unlocking members éngageable with said
locking members durlng the mount;ng oi said an

cartrldae to release the restral?t of said locklng

members, said ink cartridge being characterized in

/Jiydddgiﬂi——fd'”'i
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1 that said unlocking members aré provided asymmetrically
with respect to the direction of insertion into said

insertion path.

i
o | - .
wherein said ink jet recording;apparatus has mounting

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

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

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

corresponding ones of said mothing portions.

15 28. An ink jet recording apparatus provided

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

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

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

25 can be released by unlocklng members prOJectedly

prov1ded on the opposite sides of sald 1nk cartrldge,-
characterized in that the locations at which said
: !
- !

\m\l\\\|||\u\\|\|ﬁ““" o
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- i
1 ° unlocking members and said locking members are disposed
_ |
i L .
are asymmetrical with respect ﬁo the direction of

)
insertion of said ink cartridge.
. ) |

|
_ | .
S _ _ 29. An ink jet recordibg apparatus according

to Claim 28, wherein a pluralit§ of ink éart:idgeé
are provided so as to individua?ly contain different
“kinds of inks therein, said plu?ality of ink cartridges
are mountable on corresponding ?ounting portions,

10 respectively, and said-unlocking members and said
locking members are asymmetrlca; thh respect to the
direction of insertion of said Lnk cartradges at

positions different for-respectpve corresponding

ones of said mounting portions.i

l

[—

i i .
30. Aan ink jet recording apparatus in which
N :
an ink cartridge containing therein ink to be supplied
: i

- to a recording head for'discharﬁing the ink to thereby
'effect recording is removably m;unted, characterized
20 byfthe provision of: %
a flag membex provided ;n said ink cartridge
_ i :

and adapted to be protruded tow%rd a path-along which ~ -

a carrxiage is moved only when s%id ink cartridge is
mounted on a mounting portion; %nd

25 - ° - - ' a photosensor providéd.&n“saidfcaffiége-and: .
capable of being shielded from iight by said flag

1

member.
_—————-———-"—_—’4—__.
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o 1
31. An ink cartridge rémovably mounted on the
fixed mounting portion of an- ink jet recordlng apparatus
and supplying discharged ink to a recordlng head carried

on a movable carriage, characteqlzed by the prov1szon

of:

a flag member capable oé being protruded and

contained:; and i

means for protruding saild flag member toward
i

said ink cartridge is mounted 04 said mounting portion:
photosansor érovided Jn said carriage being

capable of being shielded from ﬂlght by said flag

menbar.

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

_ ! 3
wherein said photosensor is a sehsor for detecting

infrared light, and said flag member is formed of a
material capable of 1ntercept1ng said infrared nght.

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

saigd photosensgr.fyom_ligpt isgmadeudifferenﬁualong._ .

the direction of movement of said carriage to thereby

make the detecting position of séid photosensor for

“sald flag member dlfferent and d1 ferent 1nformatlon'w_j T

“is obtalned for each 1nk cartrldge mounted.

A
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1 34, An ink cartridge aEcording_tO'Claim 32,
which is provided with an ink bag containing said
- ink therein and wherein the level of the position in
which said flag member shield said photosensor from
5  light is varied in conformity with the quantity of
the ink in said ink bag to thereby detéct the
presence or absence of said ink!}
| |
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