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INSTALLED THE INK TANK CARTRIDGE

The present invention relates to an
exchangeable, composite and integrated ink-tank
cartridge which is connected to an ink—jet-head and
storing an ink to be supplied thereto, and an ink-
jet recording apparatus employing the ink-tank
cartridge. The present invention further relates to
an ink-tank cartridge having a specific internal
structure, provides an ink jet head and a printer
which use the ink-tank cartridge, and is applicable
for recording apparatuses such as copy machine,
facsimile and so forth, communication apparatuses,
office work apparatuses, composite apparatuses,
printer and so forth, employing an ink-jet

- technologies.

In the recent years, ink-jet recording apparatus
have been progressively made compact and have been
proposed in variety of configurations adapting to
manner of use in personal basis. 1In particular, in
the case of the recordlng apparatus for personal
use, such a ty@é of apparatus employing an
integrated exchangeable cartridge, in which a
recording head portion and an ink tank portion are
integrated as a single unit, is becoming a preferred
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Theszpresent invention rérgtes to an exchangeabl e, congggite and integrated
I bk-tank cartridge which is connected to an ink-jet head and storing an

i nk.to be supplied thereto, and an ink- jet recording apparatus enploying
t.he=ink-tank cartridge. The present inventjon further relates to an

I nk-tank cartridge having a specific internal structure, provides an ink

| ot head and L BERLAL UG, B (DSl LT 89%, 200 5 8PPl a0 e
comuni cat i on Iappanathuseppandtiise mno@moammcomlmgl t(@nppa:namalkéy,
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lac ink have been majorlty. However, even in such
5 apparatus for personal use, variety of manners of
use have been developed to raise demand for color
recording (including multi-tone recording) or full-
color recording.
Most easy construction for performing.such color
10 recording is to prepare necessary number of carriage
mounting head-tank integration type cartridge, and
to mount the head-tank integratioﬁ type cartridges
filled with necessary color inks on the carriages.
In such construction, the carriage is, however,
15 required for each of the head-tank integration type
cartridge to be mounted to make the entire apparatus
bulky. .
On the other hand, Japanese Patent Application
Laying—-open No. 198861/1990 proposes an ink tank
20 cartridge, in which the recording head portion and
the ink tank portion can be separated in order to
effectively use a recording head which has much
longer life than ink contained in an ink tank.
Also, in the above-identified publication, there is
25 proposed an integrated construction of an ink tank
cartridge portion for four colors {(yellow,.magenta,
cyan and black) for performing color recording.
However, in such four colors integrated type ink
tank cartridge, frequencies of use of the colors are
30 differentiated depending upon an image for color
recording. Typically, consuming rate of black ink
in formation of the image is higher than those of
other color inks, it is inherent to exchange the ink
tank cartridge while inks other than black are
35 remained in significant amount .
On the other hand, such exchangeable type ink
tank, increased frequency of exchanglng of the ink
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have been progressivelyrﬁide conpact and have been propgzkd in variety of
canfigurations adapting to manner of use in personal basis. In particular,
in the case of the recordi ng apparatus for personal use, such a type of
gpparatus enpl oying an integrated exchangeaple cartridge, in which a
recordi ng head portion and an ink tank portion are integrated as a single

unit, is becm@éﬁkaéﬂg&iﬁw%guse increasing of amount of bubble
externally penetrating into the ink-jet recording
head and a joint portion of the ink tank. Such
bubble tends to increase of instability of jetting
5 4in the ink-jet recording head.

Also, greater frequency of exchanglng of the
ink~-jet recording head increases possibility of
damaging a filter provided in the joint portion
between the ink-jet recording head and the ink tank.

10 Furthermore, in the case of multi-density
recording, inks having different densities are
employed for image recording to realize multiple
gray scale. In this case, frequency of pale ink for
forming a highlight portion of the image becomes

15 high to cause similar problem to the color
recording.

On the other hand, in consideration of more
customization in personal use, use of special color
should be taken into account. In such case, the

20 preliminarily packaged ink tank cartridge should not
satisfy the demand for use of the speciél color.

Through study of internal construction of the
ink tank cartridge with respect to the overall
structure, there is no effective prior art documents

25 in viewpoint of exchanging ability or down-sizing of
the apparatus.  As a prior art document, Japanese
Patent Application Laying-open No. 522/1990
discloses a cartridge employing a construction, in
which the ink cartridge is substantially adapted to

30 only store the ink, in relation to the overall

' construction. The document discloses an integrated
ink cartridge which has a primary ink storage
portion positiocned at upper side and only storing a
large amount of ink, an ink—jet recording head

35 positioned at lower side, and a little porous member
positioned between the ink-jet recording head and
the ink storage portion. The disclosed invention
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conf ifguration for conpaét\construction and | ow cost. Incghch appar at us,

mgnochrome recording (principally recording characters) type apparatus

empl oyi ng only bl ack ink have been majority. However, even in such

appafatus for personal use, variety of nangprs of use have been devel oped

to raise demand for color recording (including multi-tone recording) or

full- color recording. ggit easy construction for perfornEEg gu h col or
a

recording i s CEPEBEES HBcANRBEy SHMGEr THe CRPHOHE MEHRERg Otank
integration twrectesiaddgitinin theoink tdeobeark tpoktivrgasid carngeged
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integration tyme taprovgd. o be @additdan, nhye defiadiig caagecangary
5 ink storage portion as a space for storing the ink
at the side of the porous member, a negative
pressure exerted to the recording head during
recording can be maintained substantially constant
by storing the ink flowing from the primary ink
10 storage portion due to expansion of air within the
primary ink storage portion upon rising of the
temperature (lowering of the preséure).
However, in the invention disclosed in the
above~identified document, the porous member is
15 excessively wetted by the ink from the primary ink
storage portion positioned at the upper side and
storing a large amount of ink, the porous member per
se have substantially no negative pressure.
Therefore, the ink may spills through an orifice of
20 the ink—-jet recording head even at small impact.
Therefor, the disclosed ink cartridge is not
suitable for practical use. In addition, when the
exchangeable ink cartridge, in which the ink
container is installed to the ink recording head, is
.25 applied to the disclosed construction, it may cause
spill out. of the ink through the porous member and
thus cannot be applicable in practical use.
On the other hand, an ink cartridge, in which
the ink is enclosed in a bag and the bag is
30 associated with a spring construction for
maintaining the negative pressure in the bag
constant, has been knows. However, such
construction is expensive. Furthermore, it is
difficult to manufacture the spring construction
35 with maintaining the performance thereof.
In any case, as the ink cartridge of prior art
for the ink—-jet (non-contact recording type)
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bulky. On the other—aand Japanese Pat ent Appllcatr~l Layi ng- open No.
198861/1990 proposes an i nk tank cartridge, in which the recording head

pontlon and the ink tank portion can be separated in order to effectively
us€ a recordi ng head which has much | onger5li<fe than ink contained in an
I nk tank. Also, in the above- |dent|f|ed publlcatlon there is proposed an
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(yellow, magenta, an~an orn1ng color fecor
However, in stRBiSERCEQRY sinnteeehndecalpdaval s abavar natdgeeen |
frequenC|es inaigjgélbhe colors are differentiated depending upon an image

the i mage | o hi gherMEnAPPRGSARE DA MAGeoSFARY, T65 Shenseatovsng
exchange bhe itéms in addition to the problems in the exchanging
of the ink tank in the prior art. As an ink
container suitable for application in a technical
field of the ink jet printer, is required to
smoothly supply the ink in corresponding amount to
10 that ejected from the recording head during
printing, and not to cause leakage of the ink while
not in use. Study has been made in the viewpoint
for satisfying both requirement. As a result of
study, it has been found that it is important
15 premise for the characteristics of the ink-jet to
have a construction including a first storage
portion housing a negative pressure generating
member and having an atmosphere communicating
portion communicated to the atmosphere, and a second
20 storage portion communicated with the first storage
portion and directly storing the ink for supplying
to the first storage portion in substantially
enclosed condition, as a basic construction. .
On the other hand, the applicant has made review
25 about technical uniqueness of the ink jet printer
field by studying contact type recording technology
different from the technical field, in which the
present invention is involved. Typically, a pen for
a recording equipment for performing recording by
30 contacting with a recording medium, supplies the ink
for a recording core having ink absorbing ability
and ink holding ability. Therefore, this type of
recording core is premised to be exposed to the
_ atmosphere and thus inherently requires an ink
35 impregnating body held in saturated condition with
the ink in the region directly contacting with the
recording core. Namely, the contact recordlng
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tark cartridge while iﬁE) ot her than bl ack are renaimJ;)rlsignificant
amount . On the other hand, such exchangeable type ink tank, increased
frequency of exchanging of the ink -3- tank
shoul d cause increasing of anpbunt of bubblge externally penetrating into the
I nk-j et recording head and a joint portion of the ink tank. Such

technology is thoroughly different from the
technical content of the ink jet field.
Through a search, Japanese Patent Application
Laying—-open No. 16385/1982 has been uncovered. This
5 publication discloses a pen for a recording
equipment taking a premise of employment of a
recording core (porous ink absorbing core) for
contacting on the recording medium to perform
recording.

10 The invention disclosed in the above-identified
publication includes a first absorbing member
contacting with a recording core placed at the lower
side and a second absorbing member slightly
absorbing the ink at the side communicating with the

15 atmosphere but having lower ink absorbing
characteristics than the first absorbing member, and
also includes a center chamber projecting the
recording core downwardly and an enclosed ink
storage chamber for supplying the ink at both sides

20 of the center chamber, as essential elements. With
the disclosed construction, when the environmental
temperature rises to cause expansion of the air in
the enclosed ink storage chamber to flow out the
ink, the ink reaches the first absorbing member and

25 the extra amount of ink which cannot be held by the
first absorbing member may be absorbed by the second
absorbing member so that the ink may not spilled
from the recording core. The above-identified
publication further discloses a given width of

30 ‘groove extending between lowermost end to uppermost
end of a side surface different from a partitioning
wall between the central chamber and the enclosed
‘ink storage chamber for relieving extra volume of
ailr generated due to thermal expansion to the

35 atmosphere communication opening when one of two
enclosed ink storage chamber becomes empty to store
only air.
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bubbl e tends to increagg)cﬁ instability of jetting ir1<j?e I nk-j et recording
‘head. Al so, greater frequency of exchanging of the ink-jet recording
hegd increases possibility of damaging a filter provided in the joint
.portion between the ink-jet recording hea® and the ink tank. .
Furthernore, in the case of nulti-density recording, inks having different
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-5 spilling out of ink through the atmosphere
communication opening according to variation of the
environmental condition. Furthermore, the first
absorbing member as the ink impregnating body in
saturating condition with the ink loaded in the

10 region to directly contact with the recording core
is not require negative pressure and thus is not in
common to the ink-jet technology. Such new problem
has not been recognized in the field of pen for the
recording equipment and has no technical suggestion

15 for stabilizing the negative pressure.

It is further confirmed that the given width of
the groove in the above-identified publication has
the function for promoting discharging the air
together with the ink so that it may further promote

20 spilling out the ink through the atmosphere
communication port. Furthermore, ink consumption
from the ink storage chambers at both sides are not
even. Therefore, it becomes impossible to perform
ink-jet recording once the ink in one of the ink

25 storage chamber is spent out, despite of the fact
that relatively large amount of ink is remained in
the other ink storage chamber. This clearly wastes
ink in the ink storage chamber and borders
achievement of the task of the ink-jet technology.

30 This problem is caused by penetration of a large
amount of air in the first absorbing member
resulting in blocking of supply of the ink.

There is a commonly assigned invention directed
to a novel ink-tank cartridge which can solve the

35 problems set out above. The invention is to provide
an effective function for the ink jet in the base
construction including the first storage chamber
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satisfy the demand forcaxe of the special color. {Epough study of
internal construction of the ink tank cartridge with respect to the overal
styucture, there is no effective prior art docunents in viewpoint of
_exthanging ability or down-sizing of the gpparatus. As a prior art
docunment, Japanese Patent Application Laying-open No. 522/1990 discloses a

Subst ;ﬁ??aie?g'%y Rbian IS oRerat o tfﬂgg’?ﬁﬂ}%hﬁﬁa%gﬁ g Feulder, and

const ruct i onhamindotdienatdicspbese apommusyt aasdnakpoattidvngdani ch has
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| ar ge anount of In recordin head QSItIO ower side,
and a |ittl eSHOIRLE EOBHEH bE th ﬂ@tél%§ﬁﬂ% Ok &gie

and the isnk éh@mﬁ@rWWithnsdﬁstéhﬁiaia@imwﬂﬁbaﬂhlng the enclosed
condition and directly storing the ink to be '
supplied to the first storage chamber. With the
proposed construction, since the tank body has a
construction to maintain the negative pressure

10 substantially constant in the most period from
initiation of use of the ink cartridge to the end of
use, it becomes possible to provide the replaceable
ink cartridge, the ink-jet head and the printer
suitable for relatively high speed recording.

15 - The inventors of the present invention have
attempted to provide an ink tank cartridge which can
improve an ink storage chamber of a carriage mount
type ink tank cartridge having the construction in
commonly assigned invention, and permits further

20 down-sizing of an ink-jet apparatus. 1In the
attempt, when a further ink storage chamber is added
to the ink tank having the first and second storage
chambers, the size of the apparatus is increased if
the additional ink chamber is provided at the rear

25 side of an ink supply portion. On the other hand,
when the additional ink chamber is provided at the
lower side of the ink supply portion, the amount of
the ink to be remained in the additional ink chamber
is increased. Furthermore, when the additional ink

30 chamber is provided at the upper side, ink supply
speed corresponding to water head difference between
the ink in the first storage chamber and the
enclosed second storage chamber and the ink in the
additional ink chamber upon gas-liquid exchange so

35 as to make ink supply unstable due to leakage of the
ink and variation of the ink absorbing region in the
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-4- features in that dince the porous menber is not enclosed within the
"ink storage portion and arranged only in the ink flow path, use efficiency
of. the ink is inproved. In addition, by defining a secondary ink storage
_p&rtion as a space for storing the ink-atg the side of the porous nenber, a
negative pressure exerted to the recording head during

absorbing body when environmental condition is
varied.

It is a concern ©f the present invention to

5 provide an ink tank cartridge which can improve an
ink storage chamber of a carriage mount type ink
tank cartridge having the construction in commonly
assigned invention, and permits further down-sizing
of an ink—-jet apparatus.

10 When an additional ink chamber is provided, a
new problem is arisen in that an ink supply

‘ characteristics tends to be varied according to

variation of a natural vibration frequency of a
tank. It is another object of the present invention

15 to provide an ink tank of a desired configuration
with solving the problem set forth above.

Also, when the additional ink chamber is
provided, it becomes necessary to provide reasonable
overall construction of a partitioning portion which

20 can prevent strength of the tank from lowering, to
improve the ink supply characteristics, and to set a
bottom area of the additional ink chamber for
reducing remaining amount of the ink, and a gap
position for improving ink supply characteristics of

25 the partitioning portion of the additional ink
chamber and improving the gas and liguid exchanging
efficiency. h

It is a furthexr concern of the present invention
to provide an ink—-jet apparatus which can achieve

30 reduction of frequency of exchanging and improvement
of installation ability of the ink tank for
permitting stable ink supply.

NeVertheless, it is a concern of the invention
to provide an ink-‘jet apparatus and an ink tank

35 cartridge to be employed in the ink-jet apparatus,
which can solve at least one of the problems in the
background arts.
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recordi ng can be maintAi hed substantially constant by (storing the ink
flowwng fromthe primary ink storage portion due to expansion of air within
the primary ink storage portion upon rising of the tenperature (lowering of
t e pressure). However, in the inyeﬂbiqp di scl osed in the
~above-identified docunent, the porous mEnber is excessively wetted by the

ink fromthe primary. ink storage poytipn pqsitioned, at e_upper side and
storing a | argeoéhnéh@ REh&E ﬁE‘C{JOHDUS BF%S?gt E%@@ls%bst antially

TznegfiV@dﬂSﬁSWﬁtiﬁmﬂ@fOUhethﬂHrmaﬁﬂrimgélinmludﬂngnuhefice(ﬁ
[k cartridETE mOAE HFhaRITeE: el PR he/ MBS S "BERSSIRE
exchangeabbenekataingi tmberx véndh haweingk theat aitmeesphenetalled to the
ink reaprdiynlidd.cdfing portion for communicating with the
atmosphere, and the second storage chamber
communicating with the first storage chamber with
substantially maintaining the enclosed condition and
directly storing the ink to be supplied to the first

10 storage chamber, (which construction will be
hereinafter referred to as "premised basic
construction"), when an ink having a high surface
tension is filled, leakage of ink is to be caused in
unknown reason. This is the new phenomenon which

15 has not be expected in the prior art. Necessity of
analysis of this phenomenon for providing higher
reliability of the ink cartridge has been newly
recognized by the inventors.

A further concern of the present invention is to

20 provide a refill ink for initial filling and
refilling which can make the characteristics of the
cartridge construction having two storage chambers
more stable and is novel for the ink cartridge for
ink jet, in view of the background art.

25 An embodiment of the present invention
provides an ink tank cartridge and an ink-jet
apbératus which can reduce possibility of
penetration of bubble and damaging of a part of
filter of a recording head, which is caused upon

30 replacing of the cartridge otherwise, facilitate
exchanging of an ink tank, removes factor to cause
instability of jetting to make stable formation of
an image possible, and permits color recording
without causing increasing of the size of the ink-

35 jet apparatus and to provide compatibility for a
single color ink tank cartridge and at least two
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applied to the di scl osed tonstruction, it may cause spKL! out of the ink

t irough t he porous nenber and thus cannot be applicable in practical use.
On.the other hand, an ink cartridge, in which the ink is enclosed in a bag
.and the bag is associated with a sprimrg bnstruction for maintaining the
negative pressure in the bag constant, has been knows. However, such

constructi oaoll%lexggnsdtyele@gﬁ hR £ llet \y 1dd | EH')#} L Qnpmnufacture the

spring constru i pn with maintaining t e per ornance t hereof . In any
case, as thg%& ﬁ%r%§£¥%1dge of prior art for the ink-jet (non-contact

recordi ng type)A further embodiment of the present invention
provides an ink-jet apparatus having a carriage
5 detachably mounting an ink tank cartridge which
makes it possible to supply an ink for a pluraiity
of recording heads, which carriage detachably mounts
respective of a first ink tank integrating a
plurality of ink tanks for black ink and a second
10 ink tank integrating ink tanks for three color inks
other than black ink, the first and second ink tanks
‘ being provided an engaging portion for projection-
and-recess engagement at the engaging portion, and
whereby to achieve reduction of the frequency of
15- exchanging of the ink tank cartridge, to improve
installation ability and to .achieve stable ink

supply.
A still further embodiment of the present invention
provides an ink tank cartridge having the first

20 storage chamber housing the negative pressure
absorbing member and having the atmosphere
communicating portion communicated with the
atmosphere and the second storage chamber
communicated with the first storage chamber via only

25 a fine communicating portion with substantially
malntalnlng enclosed condition and directly storing
the ink to be supplied to the first storage chamber,
in which an ink storage enclosed portion
communicated with only second storage chamber at the

30 side of the first and second storage chambers, and
whereby can achieve down-sizing of the overall
construction, avoid ink supply failure and avoid
problem of the meniscus level difference.

A further. embodiment of the present invention

35 provides the ink tank cartridge which is carried by
the carriage provided with a partitioning member and
has a recess for accommodating the partitioning

This Sheet Has Been Tlaced

[T




-
-

-5¢  recording apparat@é,mhlch I's reasonable in price and satisfactory in
-techni cal |evel, have not been avail able. The applicant had made study
for the follomnng items in addition to the problens in the exchangi ng of
thé ink tank in the prior art. As an inE contai ner suitable for application
"in a technical field of the ink jet pri ? is required to snoothly supply
the ink in corresponding anbunt to that ej ected fromthe recording head

during primemRerakervean Ebl?sefJ-é'él‘éagﬁbnéf seeopsk skPrage chambers
and the ink storage enclosed chamber for

facilitating positioning thereof with respect to the
carriage and achieving accuracy in connection with
5 the head side connecting portion of the ink
cartridge with maintaining freedom.
In accordance with one aspect of the present invention
there is provided an ink tank
cartridge having a plurality of recording head to be
10 supplied inks and adapted to be mounted on a
_ carriage having partitioning members for permitting
; independent detachable mounting, comprises at least
two ink tank cartridges. integrated with each other,
and a groove for accommodating the partitioning
15 member for permitting detachable mount of the
integrated ink tank cartridges on the carriage with
the partitioning member.
A second aspect is provided by am ink-jet
apparatus comprising a carriage having a
20 partitioning member for independent mounting of ink
tank cartridges supplying inks for a plurality of
recording heads, an integrated ink tank cartridge,
in which at least two individual ink tank cartridges
_ are integrated, having a groove to accommodate the
25 partitioning member for detachably mounting of the
integrated ink tank cartridge on the carriage, the
integrated ink tank cartridge being connected to the
recording head as mounted on the carriage.
Namely, in the present invention, there is
30 provided an ink tank cartridge and an ink-jet
apparatus capable of performing color recording
without causing increasing of the size of the
apparatus, in which an ink tank cartridge containing
a single color and an ink tank cartridge containing
35 at least two color inks or multiple volume of ink
can be interchangeably installed.
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not’*in use. Study has @n made in the viewpoint for sﬁi sfying both
'Lequirenent. As a result of study, it has been found that it is inportant
e{1se for the characteristics of the ink-jet to have a construction
.ncluding a first storage portion housifgji® negative pressure generating
menber and havi ng an at nosphere communi cating portion communicated to the

St orage port | on Zn%ﬁﬁ‘%?‘r‘%@ﬁg%?f’%r ﬂ%@rﬁa?%c?ﬁﬁ?y. ndTTSERY i s

st or age portlbﬁvﬁﬁltshgﬁt eﬂrﬁeaalsy Lexsi: condi tion, as a basic
construction. £Hel fie;ﬁéh‘%fori&ﬂﬁﬁadah@lﬁ fp&ﬁﬁtldﬁslga‘ﬂfefiweﬂ" about
techni cal unigueness of the |n rinte

el d by studyi nt act type
recordi ng taﬁﬁENﬁﬁndﬁfﬂﬁﬁﬁﬂqi B&aW% Amﬁ%@ Fﬁ&%ﬁg|#hﬁigﬁtqﬁ
present iBvergéodrid stodagd. chambelhsy anadptthéoinner surface of the

ink-jet cartridge, and an ink supply opening is
defined on the surface of the first storage portion
opposing to the partitioning wall;
the fine communicating portion is defined
10 between a partitioning wall separating the first and
second storage chambers and the inner surface of the
ink-jet cartridge, and an ink supply opening is
defined on the surface of the first storage portion
opposing to the partitioning wall, the ink supply
15 opening permitting insertion of a supply tube of the
ink-jet head, the negative pressure generating
member in the vicinity of the ink supply opening
being a compressible region to be compressed toward
the fine communicating opening by insertion of the
20 supply tube, and the ink being filled in the
negative pressure generating member in the first
‘storage portion, the second storage chamber and the
enclosed ink storage portion;
the ink-tank cartridge has a volume ratio of the
25 sum of volume of the second storage chamber and the
enclosed ink storage portion versus that of.the
first storage chamber in a range of 1 : 3 to 1 : 1;
and |
the ink-tank cartridge has a gas-liquid exchange
30 promoting structure extending from the fine
communicating portion to the position opposing to
the negative pressure generating member within the
first storage chamber, and a gas/liquid interface is
defined within the negative pressure generating
35 member. '
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a recordi ng equi pnment for' perforning recording by contQZ)ing with a
r-ecordi ng nedium supplies the ink for a recording core having ink
absprbing ability and ink holding ability. Therefore, this type of
Jecordlng core is premsed to be exposed tjg tbhe atnosphere and thus

I nherently requires an I nk i npregnating body held in saturated condition

\Il\lméﬁrgl ;,het Ihgkci)ﬂt ;C g%:?gf%d.&eg&l LSOO Gl U e L TL § 046k
. storage portion is one or arbitrary combination of
the following constructions:
the ink-tank cartridge has a partitioning wall
5 separating the first and second storage chambers and
defining the fine communicating portion, and a
partitioning plate positioned within the enclosed
ink storage portion and offsetting from an extension
of the position of the partitioning wall, the

10 partitioning plate permitting movement of the ink
and atmospheric air whereby, the strength can be
increased without increasing the thickness of the
wall of the tank so that the movement of the ink in
response to the external force can be avoided; ~

15 the ink-tank cartridge has a partitioning wall
separating the first and second storage chambers and
defining the fine communicating portion, and a
partitioning plate disposed within the enclosed ink
storage portion and spaced from the side surface of

20, the first and second storage chambers and having
communicating portion at the upper portion, whereby
‘exchanging ability of the ink and atmosphere can be
improved and thus the ink supply characteristics can
be improved;

25 the ink-tank cartridge has a atmosphere
communicating enclosed path having an opening
portion at the upper center portion of the first
storage chamber and communicating with the
atmosphere communicating opening, whereby the volume

30 of the absorbing body can be reduced and ink storage
amount can be increased, and conversely even when
the variation of the ink activity is caused due to

. unexpected external condition, spilling of ink from
the atmosphere communication opening can be

35 prevented; |

the ink-tank cartridge has ribs for adjusting
natural vibration frequency on the side surface of
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-6« technology is thofoughly different fromthe technical content of the
‘ink jet field. Through a search, Japanese Patent Application
Layi ng- open No. 16385/1982 has been uncovered. This publication discloses a
.peh for a recording equipnent taking a prgnise of enploynment of a recording
core (porous ink absorbing core) for contacting on the recording nediumto
r di ng. The inventi.on disclosed in the abovesideptified
Fhiicitrirk 2nd, sXteRdid o RemRsPesh L¥E: &F vEDE of $E80 di ng
core placedand tdecbnkrstsodagedchambenrds abwhelrelyynintoer psiclybehy of
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variation of the natural vibration frequency can be

successfully prevented;

the fine communicating portion is defined
between the partitioning wall separating the first
and second storage chambers and the inner surface of
the ink-tank cartridge, an ink supply opening is
defined in the surface of the first storage chamber
opposing to the partitioning wall, and the bottom
surface of the enclosed ink storage portion of the
ink~tank cartridge is located at higher position
than the bottom surface of the first and second
storage chambers, whereby the ink remained in the
ink storage chamber becomes substantially zero, the
second storage portion per se can be made more
compact in space, ink supply from the second storage
chamber to the first storage chamber can be made
more efficient, the preferred construction is that
the bottom surface of the ink storage portion is
located at higher position than the ink supply
opening at least in use, and whereby the ink suppiy
can be certainly performed before consuming the ink
in the first storage portion to stabilize

-communication of ink between the first and second

storage chambers.

Other advantages and features of the
present invention will become clear from the
detailed description given hereinafter in terms of
the preferred embodiments.

The present invention will be understood more
fully from the detailed description given herebelow
and from the accompanying drawings of the preferred
embodiment of the present invention, which, however,
should not be taken to be limitative to the
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characteristics than t@E)first absor bi ng nenber, and 4?30 I ncl udes a center
‘chanber projecting the recording core downwardly and an encl osed i nk
storage chanber for supplying the ink at both sides of the center chanber
.as%essential elenents. Wth the disclosedléorstruction, when the
environmental tenperature rises to cause expansion of the air in the

abeorbing nerES ARd e Y cERod oF A bRTAC R aARy BARAErRI G

first absorbPRg ¥renber may be absorbed by the second absor bing nenber o)
that the ink may qg{-@nélkggaaﬁ_ ghe recording core. The above-identified

publication furth I s¢cl oses a gl ven wi.dfh of groov extend et ween
| ower nbst end to Eﬁ%rngm;%né Eﬁ€§gﬁﬁ;%ﬁﬁf¥&§ﬁlp glment

pm%itimﬁngd@ﬂAnbmmwenaﬂkecamhrddgbaMnmoamin@etauﬂmee@resent
invention; _

Fig. 2 is a perspective view of another
embodiment of an ink cartridge according to the
present invention;

10 Fig. 3 is a perspective view of a further
embodiment of an ink cartridge according to the
present invention; '

Fig. 4 is a perspective view of a still further
embodiment of an ink cartridge according to the

15 present invention;

Figs. 5A, 5B and 5C are explanatory views
showing a relationship between a carriage and the
ink cartridge in the embodiment of the invention;

Fig. 6 is a section fragmentarily showing the

20 internal construction of the ink cartridge of the
present invention;

Fig. 7 is an illustration showing another
embodiment of an ink cartrldge according to the
present invention;

25 Figs. 8A to 8C are a partially sectioned
perspectlve v1ew and diagrammatic illustrations:;

Fig. 9 is a schematic block diagram showing a
control system for an ink-jet apparatus;

Fig. 10 is a perspective view showing an

30 external view of the ink cartridge shown in Figs. 7
and 8; and

Fig. 11 is a perspective view showing one
embodiment of an ink-jet apparatus according to the
present invention.

35
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I nk storage chanber fo?'ﬁelieving extra volune of air ggkerated due to

t hermal expansion to the atnosphere conmuni cati on openi ng when one of two
engl osed ink storage chanber becones enpty to store only air.

- 7= The inventors nmade attenpt to apply +he tank construction set
forth above to the non-contact

10

15

20

25

30

35

The present invention will be discussed in terms
of the preferred embodiments with reference to the
drawings.

(A first embodiment)

Fig. 1 is a perspective view showing overall
construction of the first embodiment of a
replaceable ink tank and head cartridge main body
according to the present invention.

As shown in Fig. 1, the shown embodiment of the
head cartridge main body 1 has a construction, in
which a recording head 2, in which a plurality of
ink-jet recording head are integrated, and an
exchangeable ink tank 3. The recording head 2 and
the exchangeable ink tank 3 are connected in free-
joint at an opening portion 4. The reference
numeral 5 denotes a carriage, on which the head
cartridge main body 1 is mounted. The reference
numeral 6 denotes an engaging portion for
projection—-and-recess engagement with the carriage.
In concrete, the engaging portion 6 comprises ribs
provided on the carriage 5 and utilized for space
separation and positioning when the exchangeable ink
tank is solely set. On the other hand, in the
exchangeable ink tank 3, a composite integrated ink
tank 3A is formed of rib receptacle grooves 7 so
that the ink tank 3A may be set on the carriage 5.

In the shown embodiment, within a composite
integrated ink tank cartridge 3A, respective of
yellow, cyan and magenta color inks are stored as
inks for color recording. On the other hand, in an
independently present ink tank cartridge 3B stores a
black ink.

By considering the use characteristics in the
case of forming the image and making the ink which
has different use condition than those of others,
other inks having substantially equal use conditions

Sheet Has Been R«
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retording type ink-jet head which has a little techniégp simlarity, and
.found new problemof spilling out of ink through the atnosphere

'CO, ni cati on opening according to variation of the environnental .
.condition. Furthernore, the first absorbing menber as the ink inpregnating
body in saturating condition wwth the ink loaded in the region to directly

Co hot i1 cornnh P& fgraEa &Whé&%ﬁ?ﬁmﬁéﬁ&ﬁ% hafad teen
recogni zed i @ft Hehei élrﬂcotadﬁﬁ cartnsdgecor ding equi pnent and has no

techni cal suggest pgp £RE YRl Zhé‘ﬁdt h%i‘ﬁ&@ "é’l?ep'iWEated ih¥ Stank
further confirned t%lt the ven ng t.he g ove

above- i dent i £ P Q%a%ﬁo G R@ Pk BRERYRCH s FHPGWRSt he
air toge®6r7vmﬁckn:tb¢1q@§1$rgtmth ttrrey it Geprseide’dl on the

carriage 5, setting of the integrated ink tank
cartridge to three heads, in the shown case, can be
certainly performed with utilizing the ribs 6 as
guide. Namely, with engaging the ribs 6 and the rib
10 receptacle grooves 7 and pushing the cartridge from
the back side toward the head, three opening
portions 4 can be simultaneously and certainly
connected without causing offset in the position.

Even when such composite integrated ink tank

15 cartridge 3A is employed, since the rib receptacle
grooves 7 for accommodating the ribs 6 which are’
adapted to be used for separating and fixing the
individual ink tank cartridges which are not
integrated, compatibility to the individual ink tank

20 cartridge can be maintained.

The ribs 6 and the rib receptacle grooves 7 are
adapted to loosely fix the ink cartridges 3A and 3B
to the carriage 5 to permit certain extent of
rocking motion of the ink cartridges. This is

25 Dbecause that the connection between the replaceable
ink cartridges 3 (3A, 3B) and the recording head 2
is so-called free-joint, in which connecting tubes
of the recording heads are simply inserted into the
opening 4 of the cartridges. The free-joint

30 contributes improvement of yield and realizes cost-
down for facilitating exchanging of the ink
cartridges and permitting tolerance in the parts,
such as cartridge, carriage and so forth with
maintaining certain level of reliability of

35 connection. '

In order to malntaln the effects set forth
above, 1t is desirable not to completely fix the ink

‘This Sheet Has Been Reﬂlaced
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spilling out the ink tﬁ:zugh t he at nosphere connunicatcg% port.
Furthernore, ink consunption fromthe ink storage chanbers at both sides
are not even. Therefore, it becomes inpossible to performink-jet recording
.once the ink in one of the ink storage-ctie@ber is spent out, despite of the
fact that relatively large anount of ink is remained in the other ink

storage chanpgy, T, bs‘% El‘%ﬁap%tshl nhd"ﬂe{'?% Ircléfi {:%r §hie proglfz‘.ﬂéjl

bor ders achlevenen of t e 1I'nk-Je emis
caused by pehst MRVes otnatm izxesiionr of ranmen 2 fabd¥ bi ng

menber resul éa&&rﬂd@lé@kup%rpfré@m&ldmb,t f@cb@&eratlﬁwrfnl % ¥ge comonl y
assi gned |nv8nt|on dlrect to a nogﬁ% tﬁ K-tank cartridge which can solve

t he probl ens%<&t€ %Ellozibo‘a mﬂ‘?"elpﬁv CREIF IS @S ePPe kP
functi on5 orcahrtrbdgess . |nnﬁmstmnacase, a filter provided at the

tip end of the connecting tube 4 of the recording
head and the negative pressure generating member
within the ink cartridge 3 are mutually fitted under
a pressure in the free-joint portion. When the

10 acceleration is exerted after installation of the
cartridge, displacement of the press fitting point
between the filter and the negative pressure
generating member can be caused. Repeating such
displacement, the negative pressure generating

15 member may be worn. In addition, the dust generated
by wearing of the negative pressure generating
member may be a cause of blocking of the filter. 1In
addition, it is possible to cause ejection failure
by penetration of bubble through the joint portion.

20 Therefore, it is desirable to depress the
surface of the ink cartridge 3 perpendicular to the
direction of the acceleration at least at three
points to restrict displacement of the press-fitting
point, in order to simply fixing the ink cartridge.

25 The ribs 6 and the rib receptacle grooves 7 in the
shown embodiment of the invention realizes this to
restrict at two or more points at the lower portion
of the cartridge. On the other hand, as discussed
later in connection with Fig. 5, the upper portion

30 of the tank is restricted one or more points with a
rib on a 1lid. :

In the shown embodiment, on the lower portion of
the ink cartridge, the displacement is restricted
through the overall length of the cartridge. On the

35 other hand, on the upper portion of the ink
cartridge, the displacement is restricted through
substantially half of the length of the cartrldge
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construction includingf:ne first storage chanber (H,

-8- housing the negative pressure generating nenber and having the

at npsphere communi cating portion for comunicating with the atnosphere, and
1 he. second storage chanber conmunicating pioth-the first storage chanber

wi th substantially maintaining the enclosed condition and directly storing

the ink to bgpys, the ink cartridge can be effectively
restricted relative to the motion of the carriage.

It should be appreciated that while it is
desirable to provide the rib for restricting

5 displacement of the ink cartridge at the position
for restricting displacement on the surface
perpendicular to the direction of the acceleration
acting on the cartridge, it should not be essential
to the present invention and is not necessarily

10 perpendicular to the direction of the acceleration
but can be at any points as long as the displacement
of the cartridge is effectively restricted.

Fig. 5A is a perspective view showing overall
construction of the carriage, on which the ink

15 cartridge 3 and the recording head unit 2 are
mounted.

For the carriage 5, a 1lid 50 pivoted at both
ends of a portion to mount the recording head unit 2
for pivotal motion. The 1lid 50 covers the ink

20 cartridge 3. The 1id 50 has ribs 51 serving as the

* engaging portion on the back side surface and
engaging with the rib receptacle grooves 7 of the
ink cartridge 3 set forth with respect to Fig. 1.
By this, the ribs 51 contact with the upper portion

25 of the ink cartridge 3 to restrict displacement of
the ink cartridge due to acceleration of the
carriage motion and so forth. Namely, the ink
cartridge can be held more accurately by the
projection-and-recess engagement in the ‘engaging
30 portion of the present invention.

For the carriage 5, the ink cartridges 3D, 3C
and 3A in the configurations illustrated in Figs.
5A, 5B and 5C can be installed, respectively. 1In
such case, as set forth above, the ribs 6 provided

35 on the carriage 5 engage with the rib receptacle
grooves 7 provided at the lower portion of the ink

nllliiﬂi‘ii\fﬂfi’ \|ﬂi‘““‘
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supplied to the first s(t)rage chanber. Wth the proposgcon_struction,
since the tank body has a construction to maintain the negative pressure
substantially constant in the nost period frominitiation of use of the ink
cartridge to the end of use, it becones-pR3si-ble to provide the replaceable
ink cartridge, the ink- jet head and the printer suitable for relatively

hi gh speed recordllﬁ:g sho w@g&@@ﬁakh%ﬁism@rxéﬂx ntB%gW%%VrStBPSQe

attenpted to provi cart can 1 Hprove
chanber of a @P&@é’%u@t t‘&b@ |rrﬂ<b$a andt Sldgefhihiengcare iovget Suct i on

|nkcorrrmnly @frsdgﬂﬁ@ '?%ﬁ@tﬁtfﬂonaﬁﬂf Pehe txfstﬁwgr?@é éa\elé'g!r@;%]@é " of
:agdejde: oa!toﬁg US‘M (Fﬁgtarﬁ“?ag ﬁd\hi‘- Saiff si gr\’ds"s’E@F %ﬁaﬁ"ﬁ‘@s St-he
size of the appar@tusfixstcrtheedrib 51 provided on the upper lid
50 of the carriage has a thickness of 1.5 mm at the
base portion. Respective of two ribs 51, a
clearance of 11.2 mm between the base portions is
defined. By this, when the ribs 51 engage the rib
10 receptacle grooves 7, the portion having the width
of 12 mm from the side surface of the cartridge is
enters into the above-mentioned clearance. At this
time, the ribs 5 penetrate in the rib receptacle
grooves 7 in a depth of 3 mm through a length of 21
15 mm versus the 22.2 mm of length of the rib
receptacle grooves 7. By this, as set forth above,
the ink cartridge is restricted from displacement.

The rib receptacle groove 7 is formed at a
position of 12 mm from the side surface of the ink

20 cartridge and has a groove width of 1.7 mm, a depth
of 6 mm and the length of 22.2 mm as set forth
above. _

On the other hand, the height of the rib 6 on
the carriage 5 is 13 mm. The upper end of the rib 6

25 engages with the bottom surface at the portion where
the bottom of the cartridge 3D is elevated in the
magnitude of 13.5 mm. On the other hand, the
interval between the base portions of the adjacent
ribs is 11.63 mm. Within a clearance thus defined

30 Dbetween the ribs the portion of the cartridge 3D
having the width of 11 mm is engaged.

It should be noted that the ink cartridges 3D
and 3C shown in Figs. 5A and 5B are the ink
cartridges discussed in other embodiments with

35 reference to Figs. 2, 3, 4, 7 and 8. Also, the
carriage shown in Fig. 5A has four ribs 6 and
corresponds to the embodiments of Figs. 2 and 3, the
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the' additional ink chanber is provided at the rear sidgﬁbf an ink supply
portion. On the other hand, when the additional ink chanber is provided at
the, | ower side of the ink supply portion, the amount of the ink to be
Jemained in the additional ink chanber +s2¢nef eased. Furthernore, when the
addi ti onal ink chanber is provi ded at the upper side I nk supply speed

EEQLEZP"Q%”%&%% secon%%rﬁfznﬁ%c B Sah" it R dgs ¢ nor 8670°
addi tional i BheRasb eup&u@ PRy |&E|Péll@abnbﬁgef®b ethtezr nambodlkmanmﬁ;y
unst abl e due};@viﬁ@kagleyoh&meknlbgngﬂgl ation of the ink absorbing
region in the . In the shown embodiment, respective of yellow,

5 cyan and magenta color inks are stored in the
integrated ink tank cartridge 3A. On the other
hand, black ink is stored in the independent
individual ink tank cartridge 3B. With this
construction, full color recording becomes possible.

10 On the other hand, it is possible to store inks
having the same color and different densities in the
integrated ink tank cartridge 3A and the independent
individual ink tank cartridge 3B. 1In particular, by
storing further different densities of the same

15 color inks in the integrated ink tank, further
greater number of tones can be recorded for better
gradation. _

Of course, it 1s possible to use various -
combination of inks depending upon manner of use by

20 the user.

For instance, it is possible to fill the same
ink with lower dye ‘concentration or pigment
concentration in the composite integrated ink tank
3A and to fill the ink having the normal

25 concentration or slightly higher concentration of
dye or pigment in the independent individual ink
tank 3B. _

When printing is performed using such

, combination of the ink cartridge, the highlight

30 portion of the image could be drafted for long
period without exchanging the tank.

Also, it is possible to consist the inks in the
composite integrated ink tank 3A of inks
respectively having lower, very lower and slightly

'35 1lower dye or pigment concentration than that of the
normally used ink, and to fill the ink having dye or
pigment concentration twice of the normal ink in the

This Sheet Has Been Rﬁlaced
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-9- absorbi ng body WHZD environmental condition is vgz,ed. It is a

.concern of the present invention to provide an ink tank cartridge which can
inmgrove an ink storage chanber of a carriage nount type ink tank cartridge
.having the construction in commonly assi @®d—i nvention, and permts further
down-si zing of an ink-jet apparatus. When an addi tional ink chanber is

provided, a pawDfRBLEM { §a¥deR8ent (1AM 434 1SUPRkY tank 3B. When
printing is performed with such combination of ink
cartridge, a multi-tone image with excellent
gradation can be realized. Also, the frequency of

5 exchanging of the ink cartridge containing the

concentration of twice of the normal ink, which is
used in higher frequency than others, could be
small.

10 (A second embodiment)

It is possible in certain manner of recording
that a specific ink is consumed in greater amount
than that of remaining inks. In such occasion, it
is desirable to contain the ink to be used in

15 greater amount within the integrated ink cartridge
with increased amount.

For example, as shown in Fig. 2, it is possible
to reduce frequency of exchanging of the ink tank
cartridge for the ink to be consumed in greater

20 amount, by forming the integrated ink tank cartridge
with integrating the integrated ink tank cartridge
3A having three separated chambers for storing three
kinds of inks and a large capacity type integrated
ink tank cartridge which has a volume capacity of

25 substantially twice of the independent individual
cartridge and communicating both volumes. By
reducing frequency of exchanging the ink tank
cartridge, possibility of penetration of the bubble
which can be caused upon exchanging of the ink tank

30 cartridge, can be reduced. Furthermore, reduction
of frequency of exchanging the ink tank cartridge
may be effective for reducing affect for the filter
provided at the joint portion of the head.

35 (A third embodiment)
Fig. 3 shows a construction, in which the ink
tank cartridge 3C to be used in greater amount is in
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characteristics tends‘{g)be varied according to variat¥4n of a natural
vibration frequency of a tank. It is another object of the present
inyention to provide an ink tank of a desired configuration with solving
.the problemset forth above. Al so,-wi2en +he additional ink chanber is
provided, it becomes necessary to provide reasonabl e overal |l construction

of a partit lé)nfgg:npoé? %é‘hhgﬁ: thfdeﬂhkﬁﬁ%ﬂﬁt tbé’f%&ﬁ%li agr%ott om

| owering, to iRprove p aracteri stics
area of theQ&@ﬁﬁ(ﬁﬁk|ﬁﬂﬁ5h&ﬂ%ﬁrﬂ&g¢%d§§r@F?e@QrﬁnéQﬁmuﬁ dihehe

ink, and a dgapde rfxdié]@tf ginddméfmaaq Iirméswh&ﬂk @@%@ﬁiﬁ@éﬁ' cs of the
per £ on g por ey e 200 LLonel (10 Chefber sod Lmorung. e e
present Snvedapit the ink tank cartridge for the case where the
consumed amount of respective inks fluctuate.
It should be noted that the ink tank cartridge
3C containing substantially twice greater amount is
, connected to the recording head at the side adjacent
10 the independent individual ink tank cartridge, and
the other side of the integrated ink tank cartridge
has no connecting portion. '
Of course, it is possible to provide connecting
portions for connection with the recording heats
15 respectively for the ink tank cartridges in the form
integrating two individual ink tank cartridges, and
to block one of the connecting portion which is not
used for connection by seal or so forth.

20 (A fourth embodiment)

Fig. 4 shows a construction, in which two
integrated ink tank cartridges 3C, in each of which
two independent ink tank cartridges are integrated,
are employed and connected to the recording heads.

25 The shown embodiment comprises two sets of
exchangeable composite integrated ink tanks,
respective sets of ink tanks may contain the same
combination of inks. Here, each set of the ink tank
cartridge is filled with high tone ink and low tone

30 ink and two recording heads cépable of forming three
tone image are used in composite manner. This
construction make it possible to perform high speed
recording and permits exchanging of the ink tank
cartridge per each set to facilitate exchanging of

35 the ink tank. By this, the possibility of damaging
of the part of the filter of the recording head can
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to°provide an ink-jet é;baratus whi ch can achi eve redJSJCNIOf frequency of
exchangi ng and i nprovenent of installation ability of the ink tank for
‘permtting stable ink supply. Nevert hel ess, it is a concern of the
.invention to provide an ink-jet apparatuszgnd an ink tank cartridge to be
enployed in the ink-jet apparatus, which can solve at |east one of the

prdﬂensin b PagieyndMiRat the reliability of the recording
head can be increased.

On the other hand, it is possible to contain a
combination of different inks in respective sets of

5 the ink tanks. For instance, two kinds of color
inks of black and cyan may be contained in one set
of the ink tanks and two recording heads capable of
forming two color image are used in composite form.

It should be noted that, needless to say, it is

10 possible to form the ink tank cartridge by
integrating four individual ink tank cartridges.
BEven in this case, the rib receptécle grooves 7 are,
of course, formed between respective storage
chambers for respective inks for accommodating the

15 1ribs on the carriage.

Such ink tank cartridge can minimize the work
load in exchanging the ink tank cartridge and thus
is quite effective for a user of the type performing
recording for forming image with substantially equal

20 rate of consumption of four color inks.

It should be noted that the form of the ink tank

- cartridge employed in the present invention may be
the type where all of the porous absorbing bodies
are stored within the ink tank for storing the ink

25 by absorbing the ink in the absorbing bodies.
However, it is preferred to construct the ink tank
in the construction discussed hereinafter.
| Namely, as shown in Fig. 6, the shown embodiment
of the ink tank cartridge main body 3A (3B, 3C)

30 comprises a negative pressure generating member
housing portion 53 serving as the first storage
chamber of the present invention, in which the
opening portion 4 for connection with the ink-jet
recording head 2 is formed and the negative pressure

35 generating member 52 is housed, and an ink storage
portion 56 serving as the second storage chamber,
placed in adjacent to the negative pressure
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- 10 - On the oth;?)hand, in the prem sed basic ég}struction of the

. nk cartridge including the first storage chanber housing the negative
‘pressure generating nmenber and having the atnosphere comunicating portion
.for. comunicating with the atnosphere, —an2i6ét ke second storage chanber
comuni cating with the first storage chanber with substantially maintaining

the encl Osed%e%{]@tr%ggw PSSRt bibies ORNDARE Hidtk Ae o SuBBld oflibo e

fIrSt storag QO structi on erel nafter erred fO

as "preni sed CHRERRNA Gk + Dk (YhE QM@ﬂm&¥$$ﬁa&%ﬂ%gp§qﬁkﬁnsé%e@
tension is fbbiaoml &akage efhé nkniks tarke tdagee@nd slttlmomgreﬂﬁ@nmm S

's the new phenomgRon il 9% pe noted that, in Fig. 6, the
5 reference numeral 58 denotes an atmosphere
communicating opening for communicating the negative
pressure generating member housing portion 53 to the
atmosphere, 59 denotes a rib for reinforcing the
strength of the ink storage portion 56, 60 denotes

10 an opening for filling an ink in the ink tank
cartridge, and 61 is a sealing member for sealing
the opening. On the rib 54, a groove 54A is formed
for gas—-liquid exchange between the ink in the ink
storage portion 56 and the atmospheric air

-15 introduced into the negative pressure generating
member housing portion 53 wvia the atmosphere
communicating portion 58. By this, the ink in the
negative pressure generating member housing portion
53 is initially consumed. When the ink liquid level

20 in the housing portion 53 reaches the groove 54A,
the ink in the ink storage portion 56 is supplied to
the housing portion 53 via the communicating portion
57 by gas-liquid exchange and thus consumed.

Concerning the construction of the cartridge,

25 for which the refill ink according to the present
invention is applied, .a part of feature thereof will
be discussed hereinafter.

Irrespective of the storage condition and use
condition, the premise construction, constructing

30 the region of the negative pressure generating
member in the vicinity of the atmosphere
communicating portion as the region not holding the
ink is advantageous for preventing the ink in the
ink cartridge from spilling through the atmosphere

35 communicating portion under variation of the
environmental condition. Particularly, in the case
where the sealing member seals the atmosphere

Tl mﬁu



has not be expected iﬁﬂhhe prior art. Necessity of angr}sis of this
.phenonenon for providing higher reliability of the ink cartridge has been
-newl y recogni zed by the inventors. A further concern of the present
_invention is to provide a refill ink fer2itial filling and refilling

whi ch can nmake the characteristics of the cartridge construction having two

t h for ink
Per o0n Vo ohmRL s %klé?%uﬁﬁiﬂén”‘”f% 1Y gbfectyverdioe or, "
present i nveRERYEREdRiGIdshe saemling meerb @a?tfr@ge reeling neijfet
appar at us WaTRani hedyre ﬁ@%’s'@cbhdhbtﬂﬁnpe%iét 'r‘é'gﬂénbl&&&ﬁe and

damagi ng of afﬁart of filter of a cordin Ith ig caused

n
repl aci ng of€ é-Q:]a?Pplld@eSBPPe.W\ng € faafémglst %ré&fﬁa%ﬁl Ad? oé?‘naﬁ'm?cg‘ﬂnf:ank,
renoves bactoovrresposeling to the necessary for the cartridge.

The region in the vicinity of the atmosphere
communicating portion being completely shut spilling
of the ink, is preferred for decelerating the
penetration speed of the ink per se. However, the

10 region may be established as a region which is once
wetted by the ink preliminarily and then is removed
the ink. '

On the other hand, the present invention is

cable of certainly establish a.substantially stable

15 ink supply path within the negative pressure
generating body for the ink in the second storage
chamber for stable supply of the ink by providing a
compressed (or compressible) region compressed or
compressible by the ink supply opening or the ink

20 supply tube at the side opposing to the partitioning
wall, through which the fine communication portion
is formed. The ink supply opening is positioned at
the upper position than the fine communication
portion with respect to the lower surface of the ink

25 cartridge. It should be noted that the "supply
tube" referred to by the present invention should be
understood to include not only the insertion tube
specific in the ink-jet but also the valve structure
and connecting member deforming the negative

30 pressure generating body provided in the cartridge.
The effect of such arrangement is to make the
direction of movement of the ink substantially
constant and permit consumption of all ink in the
second storage chamber. Also, even after

35 consumption, by permitting the flow of the
atmospheric air from the partitioning wall to the
opposite opening for eliminating the negative
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instability of jettirm]ﬁ:} nmake stable formation of an f;!ge_p055|ble, and
permts color recording wthout causing increasing of the size of the ink-
jet., apparatus and to provide conpatibility for a single color ink tank
cartridge and at |east two cokor2®r-at |least nultiple volune ink
tank cartridge.

10

15

20

25

30

- 35

pressure condition of the air in the second storage
chamber, it permits consumption of the ink in the
negative pressure generating body and whereby to
reduce the amount of ink to be remained.

Particularly, with respect to the above-
mentioned premised construction, by providing the
region of the negative pressure generating body not
compressed by the supply tube and the region of the
negative pressure generating body compressed, the
uni-directional ink supply path can be defined in
the not compressed region to attain the effect set
forth above, and by the ink holding capacity of the
compressed region, the amount of ink to be remained
can be further reduced. .

Accordingly, the more preferred construction of
the present invention is the construction satisfying
the foregoing three requirements. It should be
obvious that composite construction of the sole
construction and any of two constructions set forth
above would provide excellent effect.

On the other hand, the ink-tank cartridge of the

premised construction of the present invention is

inherently contact with the hand and finger of the
user. The ink-tank cartridge may not use any
problem in normal use. However, when a large
pressure is applied, deformation of the storage
chamber storing only ink may be caused though it
depends of the size of the chamber. As a solution
of the problem of the externally applied pressure,
it is desirable to provide partitioning walls at an
interval greater than the interval of the
partitioning walls, through which the fine
communication openings are formed.

As an ink-jet printer of the premised
construction of the present invention, it is
possible to use the original function of the
cartridge for automatically performing discharging
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A Turther enbodi nent QE)I:he present invention providAE)an I nk-j et
“apparatus having a carriage detachably nmounting an ink tank cartridge which
‘makes it possible to supply an ink for a plurality of recordi ng heads,
_mhich carriage detachably nounts respectiae of a first ink tank integrating
a plurality of ink tanks for black ink and a second ink tank integrating

I nk tanks for gt LOr ] er..t : Ky LN fir and second
i nk tanks beéﬁg%}r?gvga]elg giﬁg@ﬁ tglglgngapo,r?%?ﬁo?yplﬁ)féeggfl%-égnd-recgss
engagenent a@iShangddigigoporthendranwingemeynso wevWede cigad onivice he

frequency oftR¥chenRi RHPA1ERDA NKnt ke CAAL%e (PreER¥Me [ nstallation

ability and to achi eye stable i nk supply.., A still”_further, enbod] nent of

the present PRAGHEAEANT NPEYs can gé%%ﬂ]ﬂéﬁ?éahﬁf@ﬁ@i%ﬂ%ﬁéqqkpﬂiﬂi)
5 printing.

It should be noted that the height of the fine
communication portion up to the partitioning wall is
preferably greater than the average diameter of the
holes of the negative pressure generating member

10 (preferable the average diameter in the vicinity of
the fine communication portion) and less than or
equal to 5 mm. When it is desired to attain further
stability, the height of the fine communication
portion is further.preferred to be less than or

15 equal to 3 mm. Also, the ratio of the ink storage
capacity of the volume of the housing chamber for
the negative pressure generating member and the
volume of the storage chamber storing only ink is
greater than or equal to 1 : 1 but less than or

20 equal to 1l : 3, and optimally 1 : 1.5.

Next, the spilling of the ink as observed in the
premised construction, is generally occurred upon
initial filling of the ink cartridge and upon
refilling the ink cartridge. The cause of such

25 spilling of the ink is that the ink which may not
cause problem in the storage chamber, has a greater
tendency to spill out though the opening portions,
such as the atmosphere communication portion or the
ink supply opening or the sealed region by flowing

30 <through the clearance between the negative pressure
generating portion and the internal wall of the
cartridge rather than temporarily held within the
negative pressure generating member. Therefore, in
the present invention, as a result of study for the

35 idink condition adapted to the premised construction
of the present invention, a finding.is obtained that
the above-mentioned tendency becomes significant
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st drage chanber housing(?he negati ve pressure absorbinéﬂhenber and havi ng
the at nbsphere communi cating portion comunicated with the atnmosphere and
the, second storage chamber communicated with the first storage chanber via
only a fine comunicating portion with sulgantially maintaining enclosed
condition and directly storing the ink to be supplied to the first storage

cecond stor agtPERnbRp St REME O8I PR Sidnd e corendrags
chanbers, anddwne(r@by {@dn aChi.evdtbemn-tshei symfatbke tce/xes&bln C@ﬁSth@thﬁﬂb
avord |k suppby TuLun A dos A RO e AR /ERY SBUSELY/Shor e, |
i nk tank(RNt%P@&?Q%P@@|§Ycﬁaﬁk@tbpﬂr@fc&heagawwmmnmemtmahdb
partitionsng exRAdYi@NEGuite stable characteristics.

On the other hand, when the surface tension of
the ink is less than or equal to 55 dyn/cm, stable
propagation characteristics in the negative pressure
generating member can be certainly obtained. 1In the

10 construction where gas/liquid interface between the
air as the gas and the ink as the liquid is
established within the negative pressure generating
member, the interface can be stably maintained for a
long period. This is advantageous for the cartridge

'15 having a gas/liquid exchange promoting mechanism
extending to the position opposing to the negative
pressure generating member in the first storage
chamber from the fine communication portion, since
linear interface can be established in stable

20 condition by cooperative combination of the property
of the ink and the constructional function.
| Conversely, when the surface tension of the ink
for the premised construction is less than 20 dyn/cm
(25 C), although spilling of ink may not be caused

25 under normal condition, spilling of the ink can be
observed by exertion of the impact. It is found ,-.
that when the surface tension of the ink is greater
than or equal to 20 dyn/cm, the spilling of ink can
be effectively prevented by combined effect of the

30 ink property and the advantages of the premised
construction. Furthermore, in a range of the
surface tension of the range greater than or equal
to 25 dyn/cm and less than or equal to 50 dyn/cm,
the foregoing effect, i,e, avoidance of

35 environmental variation and stable characteristics
can be equally obtained.
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has a recess for accodﬁabatlng the partitioning

- 12 - nenber between the first and second storage chanbers and the ink

-storage encl osed chanber for facilitating positioning thereof with respect
to'the carriage and achi eving accuracy d n3goanection with the head side
“connecting portion of the ink

10

15

20

25

30

35

(A fifth embodiment)

Figs. 7 and 8A-8C show the fifth embodiment of
the ink tank cartridge according to the present
invention, which is the modification of the large
capacity volume type ink tank cartridge 3C shown in
Fig. 2. Fig. 7 show three side elevations including
partially sectioned view and sections, and Fig. 8 is
a partially cut-away perspective view, Figs. 8B and
8C are sectional illustrations.

As shown in Figs. 7 and 8, the shown embodiment
of the ink tank cartridge 3D comprises a main
portion 10 having substantially the same
construction to the independent individual ink
cartridge 3B shown in the former embodiment and a
sub-portion 11 having smaller volume than the
overall volume of the main portion 10.

In the main portion 10, the negative pressure
generating member housing portion 53 filled with the
negative pressure generating member 52 and an ink
storage portion 56 located adjacent the negative
pressure generating member housing portion 53 across
the rib 54. The ink stored in the ink storage
portion 56 is supplied to the negative pressure
generating member housing portion 53 via the |
communicating portion 57 by gas-liquid exchange.

On the other hand, the sub-portion 11 is a
hollow portion Similarly to the above-mentioned ink
storage portion 56 and constituted of the ink

-storage portion 9 as the enclosed ink storage

portion of the present invention. The ink storage
portion 9 is communicated with the ink storage
portion 56 of the main portion 10 via a
communication surface forming a boundary
therebetween. Namely, the storage portion 9 and the
storage portion 56 are formed into a continuous
chamber. By this, the ink stored in both storage
portions are supplied to the negative pressure
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cartridge with naintaﬂghhg freedom In accordance(G)th one aspect of
<the present invention there is provided an ink tank cartridge having a
plurality of recording head to be supplied inks and adapted to be mounted
on a carriage having partitioning nmenber32fer pernitting i ndependent

det achabl e nounting, conprises at |least two ink tank cartridges integrated

- \ ' | tioni ng nenber for
berni it ng. Goachay L et nSTRLIE ok YAanT 2 Hhat Ffttes on ¢ he
carriage wi GPTRRENIL AT ANghi pQrivsiRr 57 . ﬁ\ second aspect :)?1 p(rgow ded b?‘/or
hdepenkep TES S SHTELELRE SRt R ARICR ML PNOJEIDER |
of reuwdinégkghsﬁ Vet §t§ﬁgﬁkaﬂ%W§$&Mrﬁ@©e§ame basic

5 constriction to the ink cartridge 3C shown in Figs.
2, 3 and 4. Namely, the construction of the half
body at one side of the ink cartridge 3C shown in
the foregoing embodiments include the similar
construction to the main portion 10 shown in Fig. 7

10 and has the negative pressure generating member
housing portion at one portion. On the other hand,
the other half body of the ink cartridge 3C at the
other side has the construction constituted of at
hollow ink storage portion similarly to the sub-

15 portion 11.

Different point between the shown embodiment of
the ink cartridge 3D and foregoing embodiment of the
ink cartridge 3C resides that the bottom surface 92
of the sub-portion 11 (ink storage portion 9) of the

20 shown embodiment of the ink cartridge 3D is located
at the higher elevation than the bottom surface of
the main portion 10, while the former embodiment of
the ink cartridge 3C has the equal bottom surface
elevation.

25 While the shown embodiment of the ink cartridge
3D and foregoing embodiment of the ink cartridge 3C
have the difference as set forth above, both may
have the following advantages superior to the
conventional ink cartridge which employs the ink

30 tank construction to use the negative pressure
generating member only partially.

Namely, in a conventionally known construction
of the ink cartridge, there is one which has the
portion corresponding to the above-mentioned sub-

35 portion 11 (ink storage portion 9) is arranged above
the portion corresponding to the above-mentioned
main portion 10. In the ink cartridge of the
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in‘which at |east two Fﬁaividual I nk tank cartridges a{g)integrated,_having
a groove to acconmpdate the partitioning nenber for detachably mounti ng of
the integrated ink tank cartridge on the carriage, the integrated ink tank
cartridge being connected to the recordinhgfead as nounted on the carriage.
Nanely, in the present invention, there is provided an ink tank cartridge
and an ink-jefl apparatus, capabl

causing i ncr a8t BRGHECE ?éﬂgf %fpﬁg: H;)%énfgéfn ?%h%rlvﬁrl?g(ﬁrg‘g ngcbg:g%are
cartridge contheniagvarsiagee iavl notando ahnoreasek teet tiadgei ag asphare At
least two col phel Nige@y HELP! 1 ¥ IBuLL I (FaRLY | "IEIENRRGSAPLY
level in the storage portion ) of the ink in the ink
5 storage portion with respect to the ink supply
opening (the opening similar to the opening 4 of
Fig. 7) as the connecting portion to the ink-jet
head, becomes relatively large so that the variation
of pressure environment with respect to gas-liquid
10 exchange associating with consumption becomes large.
While the influence of such variation of the
pressure may be absorbed by the négative pressure
generating member, absorption cannot be always
satisfactory. On the other hand, in order to
15 satisfactorily absorb such influence, it becomes
necessary for extra cost for increasing the volume
of the negative pressure generating member and so
forth. |

In contrast, by arranging the portion

20 corresponding to the sub-portion at the side of the
portion corresponding to the main portion as in the
ink cartridges 3C and 3D in the embodiments of the
present invention, the water head distribution can
be made as small as possible to reduce possible

25 wvariation of the pressure environment associating
with consumption of the ink.

Also, in the above-mentioned ink cartridges 3C
and 3D, the ink stored in the portion corresponding
to the sub-portion is supplied to the main portion

30 only through the rear portion (the communication
surface 8 in the embodiment of Figs. 7 and 8) of the
cartridge, and gas-liquid exchange is performed only
in the ink passage within the main portion.
Therefore, it becomes possible to reduce the load of

35 the negative pressure generating member which
receives the ink supplied from ink storage portion
by gas-liquid exchange. Namely, while the amount of

i



- 713 - The preferreﬁ construction of the present (Rbention are as
“foll ows: the fine conmunicating portion is defined between a
‘partitioning wall separating the first and second storage chanbers and the
_inner surface of the ink-jet cartridge,_agg an ink supply opening is
defined on the surface of the first storage portion opposing to the
partitioning ne connunicatingtportion LS defiqfdtﬁgtween a

[l {he f
pmwitimﬂngﬂﬁ%Ih§&ﬁ§ﬁyau§¥ﬁ§sﬁ§§tgﬁﬂ?r ing member an

amount of gas-liquid exchange are determined in
connection ejection amount of the ink-jet head and
so forth, the ink receptacle amount through the gas-
5 1liquid conversion can be relative small by
restricting the portion to cause gas-liquid
exchange. This prevents the necessary amount of the
negative pressure generating member from increasing.
In either construction of the shown embodiments
10 of the ink cartridge 3C and 3D of the present
invention, the ribs 54 of the main portion are
located at relatively rearwardly shifted position
(the position remote from the opening 4) so as to
accommodate the sub portion (see Figs. 7 and 8), and
15 the volume of the negative pressure generating
member housing portion is determined to be
relatively large. In this case, the space of the
ink storage portion 56 of the main portion is
relatively narrow, clearances between the
20 partitioning wall 54 defining the storage portion or
the wall of the cartridge container, and the other
member in the container may causes a problem.
Namely, when the clearance is too small, capillary
force becomes large to border movement of the ink.
25 In the construction of the shown embodiment the
ink cartridge illustrated in Fig. 7, a clearance
between a projection plate 62 or an ink filling
portion 60 and the rib 54 or the cartridge container
wall is preferably greater than or equal to 2 mm,
30 and more preferable greater than or equal to 3 mm,
while it is variable depending upon the composition
of the ink and the material of the container.
On the other hand, in the ink cartridges 3C and
3D of the present invention, it is typical to
35 provide an inside opening 58A of the atmosphere
communication opening 58 in the vicinity of center
portion on the upper surface of the negative
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second storage chanberéﬁand the inner surface of the iﬁi’jet cartridge, and
‘an ink supply opening is defined on the surface of the first storage
‘portion opposing to the partitioning wall, the ink supply opening
_pernlttlng insertion of a supply tube of B&p 4nk-jet head, the negative
pressure generatlng menber in the vicinity of the ink supply openi ng bei ng

openi g by 1 e ERutE st Setie EATH TS oAUl AonS ke RS RE T P Rd e
negative pres&h@ynge:naritmglg r"x‘BnbeInl gnm@tem sletadrlaget per tp@s,lttiren of
T SIS SR S AT s 17
storamacha fc SAHefB6&: i AR ¥WbkGhe tPBﬁﬂkﬁgu§t¥ﬁtU§ethe
firﬁiStOSaWt&b%@xmgenéhdamtf@fSlmm3fr@mltﬁe side surface, on
which the rib 15 is formed. This position where the
inside opening 58A is arranged, is the most
difficult position to reach upon variation of the
environmental temperature condition or upon exertion
10 of physical impact, while the ink is filled in the
ink cartridge or the ink cartridge is not in use.
It should be noted that the position to arrange the
inside opening 58A is not specified to the position
. set forth above. It is desirable to position the
15 inside opening 58A within a range of 8 mm from the
center of the negative pressure generating member
housing portion toward the surface where the opening
4 is formed. Even when the position of the inside
opening 58A is out of the above-mentioned range, it
20 is desirable to be within a range of 8 mm and 5 mm
toward left and right from the above-mentioned
‘range.
By considering the position to arrange the
atmosphere communication opening, remarkable effect
25 in the viewpoint of prevention of spilling of ink,
particularly through the.atmosphere communication
opening in the construction having the negative
pressure generating member housing portion and the
hollow storage portion storing the ink and flow of
30 the ink primarily from the ink storage portion to
the negative pressure generating member housing
portion, as in the ink cartridge of the present
invention.
In addition to the advantages common to the ink
35 cartridges 3C and 3D of the present invention as set
forth above, the ink cartridge 3D as illustrated in
Figs. 7 and 8 achieves the following advantages.
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and the ink-tank cartridge has a gas-Iiquid exchaﬂga pronoti ng
"structure extending fromthe fine comunicating portion to the position
'opposing to the negative pressure generating nmenber within the first
_stbrage chanber, and a gas/liquid interfagg is defined within the negative
pressure generatlng nmenber . - 14 -

10

15

20

25

30

35

Namely, in the construction of the ink
cartridges in respective embodiments of the present
invention, it can be generally said the following
matters. Discussing in connection with the
embodiment of Figs. 7 and 8, the ink in the ink
storage portion 56 is can be left not used in a
little amount. The amount of the ink to be left
being not used is determined depending upon the
positional relationship between the position of the
lower end portion of the ribs 54 and the height of
the opening portion 4, and the negative pressure
generating member 52. ‘

At first, concerning the dimension of the
clearance between the bottom surfaces of the ink
storage portion 56 and the negative pressure
generating member housing portion 53, there is a
condition. that the dimension is preferably about 0.1
to about 20 mm, and more preferably about 0.5 to
about 5 mm for smoothing supply of the ink from the
ink storage portion 56 to the negative pressure
generating member housing portion 53 and supply of

air in the reverse direction in viewpoint of gas-

liquid exchange. 1In this case, if the height of the
lower end of the opening portion 4 is higher than or
equal to the height of the lower end portion of the
rib 54, it becomes diffigcult to spill the ink
through the opening portion 4. Therefore, it is
preferred that the height of the lower end of the
opening portion is higher than or equal to the
height of the lower end portion of the rib 54.

Here, the amount of the ink to be left being not
used is determined in the range of the height from
the lower end portion of the opening portion 4 and
the upper end portion thereof. Namely, when the ink
is supplied to the head via the joint portion
(connecting tube) 51 as illustrated in Fig. 6 from
the opening portion 4, if the ink liquid level in

Tl



Thé preferred constructioh of the enclosed ink storage ‘pdrtion is one or
arbitrary conbination of the follow ng constructions: t he i nk-tank
cartridge has a partitioning wall separating the first and second storage
chanmbers and defining the fine communicatigg portion, and a partitioning
plate positioned within the enclosed ink storage portlonlﬁnd of fsetting
o oot el bl PR Sh 0t "G A A ot phe Regomes
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5 failure. In such case, the use of the ink tank is

terminated at that timing.

On the other hand, when thé joint portion 51 is
sufficiently inserted into the negative pressure
generating member 52, penetration of the air can be

10 prevented. However, when the ink liquid level in
the negative pressure generating member 52 becomes
lower than or equal to the lower end of the opening
portion 4, the further ink cannot be used.
Therefore, the ink amount at that ink liquid level

15 1is left being not used.

In observation of the fact set out above, the
amount of the ink to be left being not used can be
reduced by decreasing the internal volume of the
cartridge placed lower than or equal to the upper or

20 lower end of the opening portion 4.

The ink cartridge 3D illustrated in Figs. 7 and
8 is designed with taking the fact set forth above
into account. Namely, by setting the position of
the bottom surface 9A of the ink storage portion 9

25 at higher position than the lower end of the opening
portion 4, preferably than the upper end of the
opening portion, the internal volume of the ink
cartridge to be placed lower than or equal to the
upper or lower end of the opening portion 4 can be

30 decreased. By this, the amount of the ink to be
left being not used can be reduced to improve use
efficiency of the ink.

The ink cartridge 3D illustrated in Figs. 7 and
8 has two internal ribs 9B and 9C in the ink storage

35 portion 9 and five ribs 15 at a part of the outer
surface of the cartridge, in addition to the

construction set forth above.
Th!mllslliifltliliilﬂiﬂnllleill



defining the fine connuhhcating portion, and a partitiﬁg}ng pl at e di sposed
‘within the enclosed ink storage portion and spaced fromthe side surface of
‘the first and second storage chanbers and having communi cating portion at
.the upper portion, whereby exchangi ng abil3igy-of the ink and atnosphere can
be i mproved and thus the ink supply characteristics can be inproved,;
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caused due t &@ntRsecrdp=xP4r off theoamadn, partivs 1O, A 1Etbe
5 longitudinal direction of the cartridge. By this,

the strength of the cartridge can be effectively
reinforced. The internal ribs 9B and 9C are
provided with side slits 91B and 91C and upper slits
92B and 92C so that they will never block ink flow

10 and air flow in the ink storage portion 9 by the
presence thereof, in addition to the function set
forth above. Namely, the ink from the ink storage
portion 9 flows into the ink storage portion 56 of
the main portion 10 primarily through the side slits

15 91B and 91C, and the bubble penetrating into the ink
storage portion 9 by the gas—-liquid exchange in the
rib 54 of the main portion 10 passes the upper slits
92B and 92C at the beginning of consumption of the
ink. Also, by the presence of the ribs 9B and 9C,

20 reciprocal flow of the ink in the ink storage
portion 9 and the ink storage portion 56 can be
‘restricted. o

The external rib 15 is formed through overall

side surface of the main portion 10, as shown in

25 Fig. 7. Namely, the rib 15 is extended through both
regions of the ink storage portion 56 and the
negative pressure generating member storage portion
53 which are differentiated natural wvibration
frequencies. By this, the natural vibration

30 frequency can be averaged to absorb pressure
vibration within the ink cartridge due to ejection
of the ink from the ink-jet head. As a result,
resonation to the pressure vibration can be
suppressed. Also, smooth ink supply can be provided

35 by absorption of the wvibration.

Furthermore, the cartridge illustrated in Figs.

7 and 8 have smaller bottom portion of the ink
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t he at nosphere conmuni cati on openi ng can be preventedﬂf) t he i nk-tank
"cartridge has ribs for adjusting natural vibration frequency on the side

‘sur f ace of

- 15 - the tank and extending in

_respective of the first and second st oragegghanbers, whereby the probl em of
variation of the ink supply characteristics due to

10

15 .

20

25

30

35

storage portion 56 by shifting the rib 54 backwardly
from the center portion, in comparison with the
cartridge shown in Fig. 6. By this, despite of the
fact that the ink storage portion is increased
volume by addition of the ink storage portion 9, the
remaining amount of the ink to be left being not
used at the bottom portion of the storage portion 56
can be reduced.

As set forth above, in the shown .embodiment of
the ink cartridge, the negative pressure control
means, such as the negative pressure generating
member 52 and so forth is provided in the main
portion 10, and only storage portion storing the ink
is provided in the sub-portion 11. With this
construction, it becomes possible to provide
substantially the same performance in the ink
holding ability and ink supply ability with the
similar rib construction and similar design rule of
the negative pressure generating member to the
independent individual cartridge 3B shown in the

formexr embodiment.

Fig. 10 is a perspective view showing the
external view of the ink cartridge 3D of Figs. 7 and
8. As shown, the atmosphere communication opening
58 and the opening 4 are formed at one end of the
main portion 10. a7

Fig. 9 is a block diagram showing a circuit for
controlling conversion in the ink-jet recording
apparatus 61 upon exchanging of the ink tank
cartridges in the foregoing embodiments, and
conversion of multi-tone recording, color mode,
monochrome mode and so forth.

The shown embodiment is designed to permit
control of the apparatus adapting to the ink tank
and head cartridge installed in the recording
portion 65 by inputting a command signal 64 to a
control portion through manual operation of a panel
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variation of the natural Yvibration frequency can be sdgzkssfully prevent ed;
‘the fine communicating portion is defined between the partitioning wall
-separating the first and second storage chanbers and the inner.surface of
_the ink-tank cartridge, an ink supply Qpephng. i s defined in the surface of

the first storage chanber opposing to the partitioning wall, and the bottom
surface of the enclagsed ink stora ortion of t I nk-tank cartridge is
| ocated at hPHRFEIHYi BREHAA™ %? E‘th HR&Er f adeof SHR¥WR| rst and second

storage chamoosstwherebprt Bachk irtearbesedswibtchengkodt drhge mabdeber
o omes CHEGHSY ABHal EaSRORT Bl O BULEST MSiefic il SiECC
first storagdrhakBsik cardbhdreade garbrddaei dst exabangsdsr &he
constructs onagigpibaitus main body can adapt the operation thereto
so that the operation ability and general
applicability of the ink tank and head cartridge
according to the present invention can be enhanced.

Fig. 11 is a perspective view of a printer as

10 the ink-jet recording apparatus employing the above-
mentioned ink cartridge according to the invention.

In Fig. 11, the reference numeral 101 denotes a
printer, 102 denotes an operation panel provided at
the front upper portion of a housing of the printer

15 101, 103 denotes a paper feed cassette set in an
opening at the front face of the housing, 104
denotes a paper (medium to be recorded) supplied
from the paper feed cassette 103, 105 denotes an
ejected paper tray for holding the paper ejected

20 through a paper feeding path within the printer 101,
and 106 denotes a main body cover having
substantially L-shaped cross—-section. The main body
cover 106 is adapted to cover the opening portion
107 formed at the right front portion of the housing

25 and pivotally mounted to the inside end of the
opening 107 wvia a hinge 108. Within the housing, a
carriage 110 supported by a guide (not shown) or so
forth is arranged. The carriage 110 is provided
reciprocally along the longitudinal direction of the

30 guide 9 or so forth in the width direction of the
paper passing through the paper feeding path.

In the shown embodiment, the carriage 110
generally comprises a stage 110a horizontally held
by the guide and so forth, an opening portion (not

35 shown) formed in the vicinity of the guide on the
stage 110a for installing the ink-jet head, a
cartridge garage 110b for housing the ink cartridges
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the bottom surface of the ink storage portion is Iocatézben hi gher position
than the ink supply opening at |least in use, and whereby the ink supply can
be certainly performed before consuming the ink in the first storage
portion to stabilize comrunication of ink tween the first and second

'storage chanbers. O her advant ages and features of the
present invention becone clear fromthe detalled descrlptlo I ven
herehmﬁter|% teﬁ%roﬁqh@nﬁw§%krm?Qﬂh§m9ﬁ%F§l ge hojies, ¢ for

i nvention w | réeremdiwj ocpHe@rtHildgér etdheddelni the desebigu i pnow ven
herebeIOM/an éﬁyﬁghe accon%nﬂ%lng drawi ngs of the preferred enbodi nent of
h

t he present RO 2 wever, should not be taken to be limtative
to the The stage 110a is slidably supported by the

5 guide at the read end portion thereof, and the lower
side of the front end portion is mounted on a not
shown guide plate. It should be noted that the
guide plate may be the one serving as a paper
holding member for preventing the paper fed through

10 the paper feeding path from lifting off. Also, the
guide plate may be one which has a function to lift
up the stage relative to the guide in cantilever
fashion depending upon the thickness of the paper.

At the opening portion of the stage 110a, the

15 ink-jet head (not shown) is installed with directing
the ink injecting opening downwardly.

The cartridge garage 110b is formed with a
through opening for simultaneously housing four ink
cartridges 3Y, 3M, 3C and 3Bk in back-and-forth

20 direction. At the both sides portions of the
outside of the cartridge garage 110b, an engaging
recess to engage with an engaging claw of the
cartridge holder 110c is formed.

At the front end portion of the stage 110a, the

25 cartridge holder 110c is pivotally mounted through a
hinge 116. The dimension from the front end face of
the garage 110b to the hinge 116 is determined in
consideration of the dimension to project the
cartridges 3Y, 3M, 3C and 3Bk from the front end

30 portion of the garage 110b when the cartridges are
housed within the garage. The cartridge holder 110c
is of generally rectangular plate shaped
configuration. For the cartridge holder 110c, a
pair of engaging claws 1l1l0e projecting from the

35 lower portion fixed by the hinge 116 for engaging
with the engaging recesses 110d of the garage 110b
in closure of the holder 110c. Also, for the
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- 16- i nvention, but are for expl anati on and understaﬁahng only. In the

.drawi ngs:

Fig. 1 is a perspective view of one enbodi nent of an ink tank

-cartridge according to the present

10

15

20

25

30

35

- 42 -

cartridge holder 110c, an engaging hole 120 for
engaging with handle portions of respective
cartridges 3Y, 3M. 3C and 3Bk, in a plate portion.
The position, the configuration and size of the
engaging hole 120 are determined corresponding to
the handle portion.

As set forth above, by employing the
exchangeable ink tank for the ink-jet according to
present invention, the frequency of exchanging the
ink tank can be reduced can be reduced. Also,
penetration of the bubble into the joint portion,
and the damaging of the filter which may otherwise
caused upon exchanging the cartridge, can be
reduced. Also, exchanging operation can be-
facilitated. :

With the effect set forth above, the factor
which may cause instability of injection, can be
eliminated to permit stable image formation.

Also, by the control on the recording apparatus
main body, switching of the printing modes can be
facilitated. _ |

On the other hand, according to the present
invention, it becomes possible to provide the ink
tank cartridge and the ink-jet apparatus, which can
permit installation of the single color ink tank

..cartridge and an ink cartridge containing at least

two colors or increase volume capacity, with
compatibility therebetween.

Accordingly, is becomes possible to provide the
ink cartridge and the ink-jet apparatus adapted to
the manner of use by the user.

Although the invention has been illustrated and
described with respect to exemplary embodiment
thereof, it should be understood by those skilled in
the art that the foregoing and various other
changes, omissions and additions may be made therein
and thereto, without departing from the spirit and
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i aventi on; Fig. 2 is'a perspective view of anotheﬁﬂanbodinent of an ink

.cartridge according to the present invention; Fig. 3 is a perspective
-view of a further enbodi nent of an ink cartridge according to the present

_irventi on; Fig. 4 is a perspectivevigy of a still further enbodi nent
of an ink cartridge according to the present invention; Figs. 5A, 5B
and 5C are expl anatory views shomﬁ a rel ationship_between a ca age and
the ink cart PR Iﬁﬁ%lh o*ntﬁﬁ ﬁ9&ﬂ|oﬂgere§?F £ﬁ?

sect|m1fragpmﬁaenb/$hvwntnbheshmaidﬂnmbnﬁaLmndarstobm;ask _
cartri dge of ey PEEPY bRENPRELric TboliiieRl WLShUR | 2BohL
to include all possible embodiments which can be
5 embodies within a scope encompassed and equivalents
thereof with respect to the feature set out in the
appended claims.
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‘erbodi nent df‘an~%ﬁk~ca+LLLdge according to the preseﬁﬂm nventi on;

Figs. 8Ato rtially sectioned perspective view and di agranmatic
illustration jmjmama a scherrat i ¢ bl ock diagram showi ng a control
.system for an+l Fi_g.440. s a perspective view show ng
an external view of the |nk cartrldge shovvn in Figs. 7 and 8; and Fig.

11 is a persPﬁH%i s.w ew show ng one enbodi nent of an ink-jet apparatus
according to ]H gsent invention.

1. An ink tank cartridge being able to supply ink
to a plurality of recording head and adapted to be
5 mounted on a carriage having partitioning members
for permitting independent detachable mounting,
characterized in that
said ink tank cartridge is formed by at least
two ink tank with integration condition, and has a
10 groove for accommodating said partitioning member
for permitting detachable mount of said integrated
ink tank cartridge on said carriage.

2. An ink tank cartridge according to claim 1,
15 characterized in that same ink is filled in each ink
tank of said integrated ink tank cartridge.

3. An ink tank cartridge according to claim 1,
characterized in that mutually different inks are

20 filled in each ink tank of said integrated ink tank
cartridges.

4. An ink—-jet apparatus characterized by
comprising:

25 a carriage having a partitioning member for
independent mounting of ink tank cartridge being
able to supply ink to a plurallty of recordlng
heads, characterized in that

said ink tank cartridge is formed by at least

30 two condition ink tank with integration, and has a
groove to accommodate said partitioning member for
detachably mounting of said integrated ink tank
cartridge on said carriage, said integrated ink tank
cartridge being connected to said plurality of

35 recording heads as mounted on said carriage.

“’ﬁﬁ‘iii"fiiiﬁ ] linin




- 17 - nvention will be discussed |ﬁﬂaerns of the
.preferred enbo !\Zt’ ﬂ ence to the drawi ngs. (A first enbodi nent)
"Fig. 1 is a pergspec ownng overall construction of the first
_enbodi nent of a replaceabl e ink tank and A an_cartrldge mai n body accordi ng
to the present invention. As shown in 1, the shown enbodi nent of

t he head ca&%ridg maj n, body 1 has a constructlo I n mhicg a, recordlng
head 2, in ich %qﬂhp&73 toppparatus according to claim 4,

characterized in that said carriage is designed for
mounting said integrated ink tank cartridge and an
independent individual ink tank cartridge in

5 combination.

6. An ink-jet apparatus according to claim 4,
characterized in that said carriage 1is designed for
.interchangeably mounting said integrated ink tank

10 cartridge and an independent individuwal ink tank
cartridge.

7. An ink-jet apparatus according to claim 4,
characterized in that respective tanks of said
15 integrated ink tank cartridge are filled with same
- ink.

8. An ink-jet apparatus according to claim 4,
characterized in that respective ink tanks of said

20 integrated ink tank cartridge are filled with
mutually different inks. '

9. An ink~ijet apparatus according to claim 4,

characterized in that said integrated ink tank
25 cartridge is filled with the same combination of

inks with another integrated ink tank cartridge.

10. An ink—~jet apparatus according to claim 4,
characterized in that said integrated ink tank

30 cartridge is filled with mutually different
combination of inks to another integrated ink tank
cartridge.

11. An ink-jet apparatus according to claim 5,
35 characterized in that said integrated ink tank

cartridge is filled with a black ink, and

independent individual ink tank cartridges are
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_ink-jet recording head are integrated, and an exchangggble ink tank 3. The

. recordi ng head ﬂl“ﬂﬂﬂl‘u“'ﬁﬂﬁiﬂi" eabl e ink tank 3 are connected in free-
“joint at an ope he reference nuneral 5 denotes a carri age,

. on-whi ch the head carttidye "mai'n body L iggmounted. The reference nuneral 6
denotes an engagi ng portion for projection-and-recess engagenent with the

carriage. In_goncrete, the engagi ng portion conprises , ribs provided on
the carriagefsl uWiﬂql'ieHefqg\fg@pa(?éf%épélerfiIﬁﬁg%%oéinc}i%ni ng when the
exchangeabl eréspd @bk viesl §9! elor th-lﬂcbh@x@thébdm_ﬂngi . the exchangeabl e
ink tank 3, a conposite integrated ink tank 3Ais fornmed of rib receptacle

grooves 7 so that the ink tank 3A nay be set on the carriage 5. In the
shown enbodil2at ,Ani tink-debnppparatuse@acosdimgt &gk chatdm dfe 3A

respectike Qlharacterized in that respective ink tanks of said

integrated ink tank cartridge are filled with
yellow, cyan and magenta inks and said independent
dindividual ink tank cartridge is filled with a black
ink.

10
13. An ink tank cartridge according to claim 1,
characterized in that said ink tank cartridge has an
opening portion to be connected with the recording
head, a.negative pressure generating member housing

15 portion for housing a negative pressure generating
member therein and an ink storage portion located
adjacent said negative pressure generating member
housing portion and communicated therewith through a
communicating portion at the bottom thereof, and

20 storing an ink.

14. An ink-jet apparatus as claimed in claim 4,
wherein said ink tank cartridge has an opening
portion to be connected with the recording head, a

25 negative pressure generating member housing portion

Ve for housing a negative pressure generating member

therein and an ink storage portion located adjacent
said negative pressure generating member housing
portion and communicated therewith through a

30 communicating portion at the bottom thereof, and
storing an ink.

15. An ink-jet apparatus characterized by
comprising:

35 a carriage detachably mounting ink tank
cartridge being able to supply ink to a plurality of
recording heads:; o
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~yellow cyan a enta color I nks are stored as |nk§,)or col or recording.
«On the other H ndently present ink tank cartridge 3B stores
a bl ack ink. the use characteristics in the case of
forn1ng t he |nage an naklng the i nk Wi cqizhas different use condition than
t hose of others, other inks having substantially equal use conditions

- 18 - a first ink tank cartridge, in which a plurality
of ink tanks for black ink are integrated,
detachably mounted on said carriage;

a second ink tank cartridge, in which ink tanks
5 for three color inks other than black ink are
integrated, detachably mounted on said carriage;
an engaging portion formed in said carriage and
establishing a projection-and—-recess engagement with
said first and second ink tank cartridges.

10 2

16. An ink-tank cartridge characterized by

comprising: _

a first storage chamber housing a negative
pressure generating member and having an atmosphere
15 communicating portion communicated with the

atmosphere;

" a second storage chamber in substantially
enclosed condition and communicated with said first
storage chamber only through a fine communicating

20 portion located remote from said atmosphere

communicating portion, and directly storing an ink

to be supplied to said first storage chamber, said
second storage chamber being arranged adjacent said
first storage chamber; and

25 an enclosed ink storage portion only

communicated with said second storage chamber and

located at respective side surfaces of said first
and second storage chambers.

30 17. An ink-tank cartridge according to claim 16,
characterized in that said ink-tank cartridge is
adapted to be mounted on a carriage having
partitioning members, and is formed with recesses
for accommodating said partitioning members between

35 said first and second storage chambers and said
enclosed ink storage portion.
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Jcan be integrated.'This\inproves handling ability of {EL I nk tank

«cartridge. , since the integrated ink tank cartridge

is formed with mlmmm(“mamnmfe grooves 7 for engaging with the rib 6

. provided on the *carcri agess,ssetting of thggintegrated ink tank cartridge to
t hree heads, in the shown case, can be certainly performed with utilizing

the ribs 6 agggui |y | i ' J1 b
receptacl e g?go'veg?% ie\lﬁge-&uas%}eﬁng f@g%gﬁi%%#ﬁmngh?%aég%ﬁ e1t7(5vvard
the head, thFBaxpehien pee iohsthagarsdddsifineafuBupigatiag ainly
connect ted Wi %)B%jféﬁufuﬂé\kg?%fﬂl‘(ﬁ@éd't b%meé%s!é Iparltitsdéh%ghﬁt&hlswhb
conposite 1ntegrated . .l n ank, cgrtridge I S enpl oyed, SInce ri
receptacl e g?@&?e’%aglfrlﬂ §é‘é‘(ﬁmga§ﬁtnga¥’ae §6 gengt v%vﬁ-‘éﬁa&ee Chambers
5 and the inner surface of said ink-tank cartridge,

and an ink supply opening portion is defined on a

wall of said first storage chamber opposing to said

partitioning wall.

10 19. An ink-tank cartridge according to claim 17,
characterized in that said fine communicating
portion is defined between a partitioning wall
separating said first and second storage chambers
and the inner surface of said ink-jet cartridge, and

15 an ink supply opening portion is defined on a wall
of said first storage chamber opposing to said
partitioning wall, said ink supply opening portion
permitting insertion of a supply tube of the
recording head, said negative pressure generating

20 member in a vicinity of said ink supply opening
portion being a compressible region to be compressed
‘toward said fine communicating opening by insertion
of said supply tube, and said ink being filled in
said negative pressure generating member in said

25 first storage chamber, said second storage chamber
and said enclosed ink storage portion. .
20. An ink-tank cartridge according to claim 17,
characterized in that said ink-tank cartridge has a

30 partitioning wall separating said first and second
storage chambers and defining said fine
communicating portion, and a partitioning plate
positioned within said enclosed ink storage portion
and offsetting from an extension of the position of

35 said partitioning wall, said partitioning plate
permitting movement of the ink and atmospheric air.

i



4
aﬁapted to beused for Separating and fixing the indﬁcndual I nk tank

* cartridges mh rated conpatibility to the individual ink
" tank cartridg g [“mamlm The ribs 6 and the rib receptacle
grooves 7 are adap soosely fix thegionk-cartridges 3A and 3B to the
carriage 5 to pernrt certain extent of rockrng notion of the ink

cartridges 71 3a A Sel HRGE Bl Phak B £00RCHe §3F?€%§59§ﬁ et Ry ety
whi ch conmaﬁ|agaqm@§uﬁedhem%ihaﬂlmﬁi@ knbamhnmqrtmmﬂgedha$oalhe
openi ng 4 of eff‘ﬁ1%65'19ﬂfswaip.oré?éﬁﬂ&éfhgcoé'ﬁiaba‘f}]iefst"BTrfB' 'H(?(ﬁ’a

yield and r | zes cosS fati'ng excgh

/ nNg
cartridges aheCP&IRt ENFIRBES ARE @?é%@lﬁﬂt%alQHﬁhﬁg cmwrldge
carri agesandceomminiidatiiily portion, and a partitioning plate

disposed within said enclosed ink storage portion
and spaced from the side surface of said first and
second storage chambers and having communicating
portion at the upper portion.

10 |
22. An ink-tank cartridge according to claim 17,
characterized in that said ink~tank cartridge has a
volume ratio of the sum of volume of said second
storage chamber and said enclosed ink storage '

15 portion versus that of said first storage chamber in
a range of 3 : 1 to 1 : 1.

23. An ink-tank cartridge according to claim 17,
characterized in that said ink-tank cartridge has a
20 gas—liquid exchange promoting structure extending
from said fine communicating portion to the position
‘opposing to said negative pressure generating member
within said first storage chamber, and a gas/liquid
* interface is defined within said negative pressure
25 generating member.

24. An ink-tank cartridge according to claim 17,
characterized in that said ink-tank cartridge has a
~ atmosphere communicating enclosed path having an
30 inner opening portion at the upper center portion of
said first storage chamber and communicating with
said atmosphere communicating opening. |

25. An ink-tank cartridge according to claim 17,

35 characterized in that said ink-tank cartridge has
ribs for adjusting natural vibration frequency on
the side surface of the tank and extending in
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i mai nt ai ni ng G%FF&FH—F%Q%f‘UT reliability of connectig:) In order to
« maintain the eff above, it is desirable not to conpletely fix
“ the ink illl‘ \ m - 19 - tank to the carriage.
However , S|n HS noved +n SMhe-direction of alignment of the
cartridges upon recordlng, acceleration in the
respective of said first and second storage
chambers.

26. An ink-tank cartridge according to claim 17,

5 characterized in that said fine communicating
portion is defined between the partitioning wall
separating said first and second storage chambers
and the inner surface of said ink-jet cartridge, an
ink supply opening portion is defined in the surface

10 of said first storage chamber opposing to said
partitioning wall, and the bottom surface of said
enclosed ink storage portion is located at higher
position than the bottom surface of said first and

. second storage chambers.

15 o
27. An ink for an ink-tank cartridge having a first
storage chamber housing a negative pressure
generating member and having an atmosphere
communicating portion communicated with the

20 atmosphere, and a second storage chamber in
substantially enclosed condition and communicated
‘with said first storage chamber only through a fine
communicating portion located remote from said -
atmosphere'communicating portion, and directly

25 storing an ink to be supplied to said first storage
chamber, said second storage chamber being arranged
adjacent said first storage chamber,

wherein ink has a surface tension in a range of
greater than or equal to 20 dyn/cm and less than or

30 equal to 55 dyn/cm.
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direction of notion ofithe carriage acts on the inkgggrtridges. In such

case, a filter provided at the tip end of the connecting tube 4 of the

recordi ng head and the negative pressure generating menber within the ink
cartridge 3 are nutually fitted under a pbdssure in the free-joint portion.
When the acceleration is exerted after installation of the cartridge,

di spl acenent of the press fitting poi pigderagen the filter and the negative
pr essure generating nenber can be caused. Repeating such di splacenent, the
negative pressure generatlng nenber may be wor n. In addltlon t he dust
generated by weari ng[}¥j AR TRI DG 3 APPARATOSY be a
cause of bl ocking of the e 0O cause

ej ection failure by pene ‘ B%rtion.
Thereforéd it is desirable to depress t he

An ink-tank cartridge has a first storage
chamber (53) housing a negative pressure generating
member (52} and having an atmosphere communicating

10 portion communicated with the atmosphere, a second
storage chamber (56) in substantially enclosed
condition and communicated with the first storage
chamber (53) only through a fine communicating
portion located remote from said atmosphere

15 communicating portion (57), and directly storing an
ink to be supplied to the first storage chamber
(53), the second storage chamber (56) being arranged
adjacent the first storage chamber (53); and an
enclosed ink storage portion (9) only communicated

20 with the second storage chamber (56) and located at
respective side surfaces of the first and second
. storage chambers (53, 56). The bottom surface of
the enclosed ink storage portion (9) is located at
higher position than the bottom surface of the first

25 and second storage chambers (53, 56).

-
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surface of the ink cartriﬁge 3 perpendicular to the diregtion of the
acceleration at least at three points to restrict displacenent of the
press-fitting point, in order to sinply fixing the ink cartridge. The ribs
6 and the rib receptacle grooves 7 in thy' ghown enbodi ment of the invention
realizes this to restrict at two or nore p0|nts at the | ower portion of the
cartridge. On the other hand, as discussed later in connection with Fig. 5,
t he upper portion of the tank is restricted one or nore points with arib
on a lid. In the shown enbodi nent, on the | ower portion of the ink
cartridge, the displacenent is restricted through the overall length of the
cartridge. On the other hand, on the upper portion of the ink cartridge,
the displacenent is restricted through substantially half of the | ength of
the cartridge.

FIG.1

T //l//I/IITII/



- 20 - Thus, the ink cé;iridge can be effectively res{rbcted relative to
the notion of the carriage. It should be appreciated that while it is
desirable to provide the rib for restricting displacenment of the ink
cartridge at the position for restrictigngfgisplacement on the surface
perpendi cular to the direction of the acceleration

v

i



acting on the cartridge, it should not be essential to‘tHWe present

I nvention and is not necessarily perpendicular to the direction of the
accel eration but can be at any points as |long as the displacenment of the
cartridge is effectively restricted. 3/1%9. 5A is a perspective view
showi ng overall construction of the carriage, on which the ink cartridge 3
and the recording head unit 2 are nounted. For the carriage 5, a lid 50
pi voted at both ends of a portion to nount the recording head unit 2 for

pi votal notion. The lid 50 covers the ink cartridge 3. The lid 50 has ribs
51 serving as the engaging portion on the back side surface and engagi ng
with the rib receptacle grooves 7 of the ink cartridge 3 set forth with
respect to Fig. 1. By this, the ribs 51 contact with the upper portion

This Sheet Has Been Reii!aced
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of “the ink cartridge 3 to restrict displacement of the(:hk cartridge due to
acceleration of the carriage notion and so forth. Nanely, the ink cartridge
can be held nore accurately by the projection-and-recess engagenent in the
engagi ng portion of the present inventugh11 For the carriage 5, the ink
cartridges 3D, 3C and 3Ain the configurations illustrated in Figs. 5A 5B
and 5C can be installed, respectively. In such case, as set forth above,
the ribs 6 provided on the carriage 5 engage with the rib receptacle
grooves 7 provided at the lower portion of the ink cartridge.

INK OF HIGH DENSITY

y
FIG.4

INK OF LOW -
DENSITY

i
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- 21- It should be n%ted that relationship betmeeﬁ—phe di nensi ons of
the ribs 6 and 51 of the carriage 5 and the dinension of the rib receptacle
grpove 7 of the ink cartridge 3Dis as illustrated in Fig. 5. At first,
the rib 51 provided on the upper lid 5Q3pﬁ1the carriage has a thickness of
1.5 mmat the base portion. Respective of two ribs 51, a clearance of 11.2
mm bet ween the base portions is defined. By this, when the ribs 51 engage
the rib receptacle grooves 7, the portion having the width of 12 nm from
the side surface of the cartridge is

/ 51 1.5

FIG.5C

This Sheet Has Been Reﬂlaced

LT




"\\
emMers into the above-medtioned clearance. At this thﬁg)the ribs 5
penetrate in the rib receptacle grooves 7 in a depth of 3 nmthrough a
| epgth of 21 mmversus the 22.2 mmof length of the rib receptacle grooves
-By this, as set forth above, the imB/bhttridge is restricted from

di spl acenent . The rib receptacle groove 7 is formed at a position of 12
mm fromthe side surface of the ink cartridge and has a groove width of 1.7
nm a depth of 6 mmand the Iength of 22.2 mm as set forth above. On

t he ot her hand, the height of the rib 6 on the carriage 5 is 13 nm The
upper end of the rib 6 engages with the bottom surface at the portion where
the bottomof the cartridge 3D is elevated in the nagnitude of 13.5 nm On
the other hand, the interval between the base portions of the adjacent

S

4

| SN
\
J4)

SN\% 1
Sy
/S

—- N| ¥
'3 N
® 1B \
o

o N
M9 s
- N1
- N L

?

;
,

N k777777 )77

FIG.6

59

VTN ITIT TS,

/I'IIIIIIL
7

56

Sheet Has Been Reﬂlaced

TGO




riBs is 11.63 mm Wthima cl earance thus defined betV\Q the ribs the
portion of the cartridge 3D having the wwdth of 11 mmis engaged. I t
shgul d be noted that the ink cartridges 3D and 3C shown in Figs. 5A and 5B
are the ink cartridges discussed in ot-pgq qembodi ments with reference to
Figs. 2, 3, 4, 7 and 8. Also, the carriage shown in Fig. 5A has four ribs 6
and corresponds to the enbodi nents of Figs. 2 and 3, the

5253 S

R
Ry

4
FIG.7
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.22 - f or egoi ng discusérgn in connection with Figs. 5A€Ek:should be
equal |y applicable for other enbodi nents having any nunber of ribs. I n
t he shown enbodi nent, respective of yellow, cyan and magenta col or inks are

stored in the integrated ink tank(xﬂtrgggq 3A. On the other hand, black
ink is stored in the independent individual ink tank cartridge 3B. Wth

this construction, full color recording becones possible. On the other
hand, it is possible to store inks having the sanme col or and different

densities in the integrated ink tank cartridge 3A and the independent

I ndi vidual ink tank c —an particul ar, by=Sd-oiq her

different densitigs ofll the same colljpr inks in nt egr atled | t ank,
M
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gr gater nunber of tones can be recorded for better graégpion. O
course, it is possible to use various conbination of inks dependi ng upon

manner of use by the user. For instance, it is possible to fill the
sane ink with | ower dye concentration gy’pjgnent concentration in the
conposite integrated ink tank 3A and to fill the ink having the nornal
concentration or slightly higher concentration of dye or pignent in the
i ndependent individual ink tank 3B. When printing is performed using
such conbi nation of the ink cartridge, the highlight portion of the inage
could be drafted for |ong period w thout exchanging the tank. Al so, it
IS possible to consist the inks in the
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coffposite integrated inc.’ank 3A of inks respectively B ng | ower, very

| ower and slightly |ower dye or pignment concentration than that of the
normal Iy used ink, and to fill the ink having dye or pigment concentration
twite of the normal ink in the -23 -

remai ni ng i ndependent i ndi vi dual |nk gh('éB When printing is perforned
w t.h such conbi nation of ink

FIG.10
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cadtridge, a nulti-tonémnhage wi th excel |l ent gradation‘g‘n be realized.

Al so, the frequency of exchanging of the ink cartridge contai-ning the
coricentration of twice of the normal ink, which is used in higher frequency
than others, could be small. (A secoqg ypodinent) It is possible in
certain manner of recording that a specific ink is consuned in greater
amqunt than that of remamining inks. In such occasion, it is desirable to
contain the ink to be used in greater amount within the integrated ink
cartridge with increased anount. For exanple, as shown in Fig. 2, it is
possi ble to reduce frequency of exchanging of the ink tank cartridge for
the ink to be consuned in greater

105

FIG.11
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anDu;t by forming the integrated ink tank cartridge wth integrating #ffe

' ' ted chanbers for
i nk I n artridge 3A having three separat et . y
’;?ofgagt?ﬂrggkk}ﬁgz gf inksgand a large capacity type integrated ink tan

' ' bstantially twi ce of the
: ch has a vol une capacity of substantially U . By e
Paatr'ndeﬁﬁé%ﬁarvidual-ca%;#Ldgemand connunlcqtlng,bpphhyogggfziligy o ‘
' edut '“’fféqUQhéy of, exchangPfig the ink tank[cgrtridge, p
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INK TANK CARTRIDGE AND INK~JET APPARATUS
INSTALLED THE INK TANK CARTRIDGE

The present invention relates to an
exchangeable, composite and integrated ink-tank
cartridge which is connected to an ink—jet-head and
storing an ink to be supplied thereto, and an ink-
Jet recording apparatus employing the ink-tank
cartridge. The present invention further relates to
an ink-tank cartridge having a specific internal
structure, provides an ink jet head and a printer
which use the ink-tank cartridge, and is applicable
for recording apparatuses such as Copy machine,
facsimile and so forth, communication apparatuses,
office work apparatuses, composite apparatuses,
printer and so forth, employing an ink-ijet
technologies.

In the recent years, ink-jet recording apparatus
have been Progressively made compact and have been
Proposed in variety of configurations adapting to
manner of use in personal basis. 1In particular, in
the case of the recording apparatus for personal
use, such a type of apparatus employing an
integrated exchangeable cartfidge, in which a
recording head portion and an ink tank portion are
integrated as a single unit, is becoming a preferred
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tank cartridge 3C to be used in greater anount is in

-.24 - aformof the integrated ink tank cartridge, and dthﬁgckﬂkwggnk
cartridges 3B are in a formof the independent individual |i nk tank
cartridges. Wth such construction, it becones possi|blle—t-e—adapt—th
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ink tank cartridge for the case where the -

configuration for compact construction and low cost.
In such apparatus, monochrome recording (principally
recording characters) type apparatus employing only
black ink have been majority. However, even in such
apparatus for personal use, variety of manners of
use have been developed to raise demand for color
recording {including multi-tone recording) or full-
color recording.

Most easy construction for performing.such color

recording is to prepare necessary number of carriage
mounting head-tank integration type cartridge, and
to mount the head-tank integratioﬁ type cartridges
filled with necessary color inks on the carriages.
In such construction, the carriage is, however,
required for each of the head-tank integration type
cartridge to be mounted to make the entire apparatus
bulky. _
On the other hand, Japanese Patent Application
Laying—-open No. 198861/1990 proposes an ink tank
cartridge, in which the recording head portion and
the ink tank portion can be separated in order to
effectively use a recording head which has much
longer life than ink contained in an ink tank.
Also, in the above-identified publication, there is
proposed an integrated construction of an ink tank
cartridge portion for four colors (yellow, magenta,
cyan and black) for performing color recording.

However, in such four colors integrated type ink
tank cartridge, frequencies of use of the colors are
differentiated depending upon an image for color
recording. Typically, consuming rate of black ink
in formation of the image is higher than those of
other color inks, it is inherent to exchange the ink
tank cartridge while inks other than black are
remained in significant amount.

On the other hand, such exchangeable type ink
tank, increased frequency of exchanging of the ink
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the ink tank cartridge 3C containing substantially tw cejgfeater anount
eonnected to the recording head at the side adjacent the]i phdefedFmoos
i ndi vidual ink tank cartridge, and the other side of thefiptegrated ink
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[ h k tank t t f t
[l vi dus CARK SRS (73 038 ChRT AR EnGIO BamGIIR heOdoMERE Y por t i on
%ﬂfg_is{Extamﬂhlmy(pmnemnamlbg:mnmoomhm ﬁwk#get(kécmrdi?gd y
odl nen C 0] n I N rat e in
e Heng, 44 ar FARAT DEPEILH BEOERL MV TahR? | 5%

tank cartrig
bubble tends to increase of instability of jetting

in the ink-jet recording head.

Also, greater frequency of exchanglng of the
ink-jet recording head increases possibility of
damaging a filter provided in the joint portion
between the ink-jet recording head and the ink tank.

Furthermore, in the case of multi-~density
recording, inks having different densities are
employed for image recording to realize multiple
gray scale. In this case, frequency of pale ink for
forming a highlight portion of the image becomes
high to cause similar problem to the color
recording.

On the other hand, in consideration of more
customization in personal use, use of special color
should be taken into account. In such case, the
preliminarily packaged ink tank cartridge should not
satisfy the demand for use of the special color.

Through study of internal construction of the
ink tank cartridge with respect to the overall
structure, there is no effective prior art documents
in viewpoint of exchanging ability or down-sizing of
the apparatus. - As a prior art document, Japanese
Patent Application Laying-open No. 522/1990
discloses a cartridge employing a construction, in
which the ink cartridge is substantially adapted to
only store the ink, in relation to the overall
construction. The document discloses an integrated
ink cartridge which has a primary ink storage
portion positioned at upper side and only sﬁoring a
large amount of ink, an ink~jet recording head
positioned at lower side, and a little porous member
positioned between the ink-jet recording head and
the ink storage portion. The disclosed invention
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t wo independent ink tank cartridges are integrated, are e

connected to the recordi ng heads. The shown enbodi nent jconpri SES TWO
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part of thgnfliytenh efhéhemecpidwpledd c@8e efficiency of the ink
is improved. In addition, by defining a secondary
ink storage portion as a space for storing the ink
at the side of the porous member, a negative
pressure exerted to the recording head during
recording can be maintained substantially constant
by storing the ink flowing from the primary ink
storage portion due to expansion of air within the
primary ink storage portion upon rising of the
temperature {(lowering of the preséure).

However, in the invention disclosed in the
above-identified document, the porous member is
excessively wetted by the ink from the primary ink
storage portion positioned at the upper side and
storing a large amount of ink, the porous member per
se have substantially no negative pressure.
Therefore, the ink may spills through an orifice of
the ink-jet recording head even at small impact.
Therefor, the disclosed ink cartridge is not
suitable for practical use. In addition, when the
exchangeable ink cartridge, in which the ink
container is installed to the ink recording head, is
applied to the disclosed construction, it may cause
spill out of the ink through the porons member and
thus cannot be applicable in praétiéal use.

On the other hand, an ink cartridge, in which
the ink is enclosed in a bag and the bag is
assoclated with a spring construction for
maintaining the negative pressure in the bag
constant, has been knows. However, such
construction is expensive. Furthermore, it is
difficult to manufacture the spring construction
with maintaining the performance thereof. '

In any case, as the ink cartridge of prior art
for the ink-jet (non-contact recording type)
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of different inks in respective sets of the ink tanks. For
ki nds of color inks of black and cyan may be contained in pne _set of the

i nk tanks

used in conposite form It should'bé noted that, needlless—to-say it js'

On the other hand, it is possible to contai

e

and two recording heads capable of formng two cplor image are

possible to formthe ink tank cartridge b

recording apparatus which is reasonable in price and
satisfactory in technical level, have not been
available.

The applicant had made study for the following
items in addition to the problems in the exchanging
of the ink tank in the prior art. As an ink
container suitable for application in a technical
field of the ink jet printer, is required to
smoothly supply the ink in corresponding amount to
that ejected from the recording head during
printing, and not to cause leakage of the ink while
not in use. Study has been made in the viewpoint
for satisfying both requirement. As a result of
study, it has been found that it is important
premise for the characteristics of the ink-jet to
have a construction including a first storage
portion housing a negative pressure generating
member and having an atmosphere communicating
portion communicated to the atmosphere, and a second
storage portion communicated with the first storage
portion and directly storing the ink for supplying
to the first storage portion in substantially
enclosed condition, as a basic construction. |

On the other hand, the applicant has made review
about technical uniqueness of the ink jet printer
field by studying contact type recording technology
different from the technical field, in which the
present invention is involved. Typically, a pen for.
a recording equipment for performing recording by
contacting with a recording medium, supplies the ink
for a recording core having ink absorbing ability
and ink.holding ability. Therefore, this type of
recording core is premised to be exposed to the
atmosphere and thus inherently requires an ink
impregnating body held in saturated condition with
the ink in the region directly contacting with the
recording core. Namely, the contact recording
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receptacle grooves 7 are, of course, fornmed between respectiy
changers fogrJ respective inks for acconmodating the ribs on t"l_e é%rﬁgée??%
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tank cartridge and thus is quite effecti vg Lor a user of thel type
performng recording for formng inage wth substantially equat—+ate—of

the formof the

"ok tank catls féé;l;ﬁi'o st hommoghast ML R e fEn Thomok tifie type wher o

all of the f&@®aBi Bnﬂﬁﬁnuuufath&nbnkdJ@thfdél& ink tank for

"L TRl e TS BRSO Qas bRt oA gt

her ei naf t er L2¥1ing—open No. 16385 1982 has been uncovered. This
publication discloses a pen for a recording
equipment taking a premise of employment of a
recording core (porous ink absorbing core) for
contacting on the recording medium to perform
recording.

The invention disclosed in the above-identified
publication includes a first absorbing member
contacting with a recording core placed at the lower
side and a second absorbing member slightly
absorbing the ink at the side communicating with the
atmosphere but having lower ink absorbing
characteristics than the first absorbing member, and
also includes a center chamber projecting the
recording core downwardly and an enclosed ink
storage chamber for supplying the ink at both sides
of the center chamber, as essential elements. With
the disclosed construction, when the environmental
temperature rises to cause expansion of the air in
the enclosed ink storage chamber to flow out the
ink, the ink reaches the first absorbing member and
the extra amount of ink which cannot be held by the
first absorblng member may be absorbed by the second
absorbing member .so that the ink may not spilled
from the recording core. The above-identified
publication further discloses a given width of
groove extending between lowermost end to uppermost
end of a side surface different from a partitioning
wall between the central chamber and the enclosed
ink storage chamber for relieving extra volume of
air generated due to thermal expansion to the
atmosphere communication opening when one of two
enclosed ink storage chamber becomes empty to store
only air.
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mai n body 3A (3B, 3C) conprises a negative pressure generafi rg—tefbe
housi n ortion 53 serving as the first storage chamber of {th
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i nventi on,

i n which the opening portion 4 for connection Wt

recording head 2 is fornmed and the negatnpve-pressure generptilng nepber 52

i s housed,

and an ink storage portion 56 serving as the serond storage
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construction set forth above to the non-contact
recording type ink-jet head which has a little
technical similarity, and found new problem of
spilling out of ink through the atmosphere
communication opening according to variation of the
environmental condition. Furthermore, the first
absorbing member as the ink impregnating body in
saturating condition with the ink loaded in the
region to directly contact with the recording core
is not require negative pressure and thus is not in
common to the ink-jet technology. Such new problem
has not been recognized in the field of pen for the
recording equipment and has no technical suggestion
for stabilizing the negative pressure.

It is further confirmed that the given width of
the groove in the above-identified publication has
the function for promoting discharging the air
together with the ink so that it may further promote
spilling out the ink through the atmosphere
communication port. Furthermore, ink consumption
from the ink storage chambers at both sides are not
even. Therefore, it becomes impossible to perform
ink-jet recording once the ink in one of the ink
storage chamber is spent out, despite of the fact
that relatively large amount of ink is remained in
the other ink storage chamber. This clearly wastes
ink in the ink storage chamber and borders
achievement of the task of the ink-jet technology.
This problem is caused by penetration of a large
amount of air in the first absorbing member
resulting in blocking of supply of the ink.

There is a commonly assigned invention' directed
to a novel ink-tank cartridge which can solve the
problems set out above. The invention is to provide
an effective function for the ink jet in the base
construction including the first storage chamber
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with a conmunicating portion 57 of the bottom 55 of the ink
storing the ink. It should be noted that, in Fig. 6, the
nuneral 58 denotes an atnbsphere conmuni cati ng opening for ¢
t he negative pressure generating nenber housing portion 53 t
at nosphere, 59 denotes a rib for reinfor&ing the strength off the ink

storage portion 56, 60 denotes an opening for filling an i nKTTttre—t+1k
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rib 54, a grooye 4A is formred for gas-|iquid exchangf between_the 1nk in
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negati ve presswnaigmeialg ngith the atmosphere, and the second

storage chamber communicating with the first storage
chamber with substantially maintaining the enclosed
condition and directly storing the ink to be
supplied to the first storage chamber. With the
proposed construction, since the tank body has a
construction to maintain the negative pressure
substantially'constant in the most period from
initiation of use of the ink cartridge to the end of
use, it becomes possible to provide the replaceable
ink cartridge, the ink-jet head and the printer
suitable for relatively high speed recording.

- The inventors of the present invention have
attempted to provide an ink tank cartridge which can
improve an ink storage chamber of a carriage mount
type ink tank cartridge having the construction in
commonly assigned invention, and permits further
down-sizing of an ink-jet apparatus. In the
attempt, when a further ink storage chamber is added
to the ink tank having the first and second storage
chambers, the size of the apparatus is increased if
the additional ink chamber is provided at the rear
side of an ink supply portion. On the other hand,
when the additional ink chamber is provided at the
lower side of the ink supply portion, the amount of
the ink to be remained in the additional ink chamber
is increased. Furthermore, when the additional ink
chamber is provided at the upper side, ink supply
speed corresponding to water head difference between
the ink in the first storage chamber and the
enclosed second storage chamber and the ink in the
additional ink chamber upon gas—liguid exchange so
as to make ink supply unstable due to leakage of the
ink and variation of the ink absorbing region in the
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ink in the negative pressure generating nenber{ housing portion §j
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| rrespect iwardfed he storage condition and use condition, the prenise
construction, constructing the region of the negative pressure generating
menber in e communi cating portion as the

region not hol dfiglthed concern O

the vicinity of the atnnsgher )
the present invention to

provide an ink tank cartridge which can improve an
ink storage chamber of a carriage mount type ink
tank cartridge having the construction in commonly
assigned invention, and permits further down-sizing
of an ink-jet apparatus.

When an additional ink chamber is provided, a
new problem is arisen in that an ink supply
characteristics tends to be varied according to
variation of a natural vibration frequency of a
tank. It is another object of the present invention
to provide an ink tank of a desired configuration
with solving the problem set forth above.

Also, when the additional ink chamber is
provided, it becomes necessary to provide reasonable
overall construction of a partitioning portion which
can prevent strength of the tank from lowering, to
improve the ink supply characteristics, and to set a
bottom area of the additional ink chamber for
reducing remaining amount of the ink, and a gap
position for improving ink supply characteristics of
the partitioning portion of the additional ink
chamber and improving the gas and liquid exchanging
efficiency.

It is a further concern of the present invention
to provide an ink—-Jjet apparatus which can achieve
reduction of frequency of exchanging and improvement
of installation ability of the ink tank for
permitting stable ink supply.

Nevertheless, it is a concern of the invention
to provide an ink-jet apparatus and an ink tank
cartridge to be employed in the ink—-jet apparatus,
which can solve at least one of the problems in the
background arts.
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the environnmental condition. Particularly, in the case erje 1qu§pghkng
menber seal s the atnosphere ' -27-

communi cating portion, it is effective for preventing th 4 '
frompeeling off. 10

On the other hand, in the premised basic
construction of the ink cartridge including the
first storage chamber housing the negative pressure
generating member and having the atmosphere
communicating portion for communicating with the
atmosphere, and the second storage chamber
communicating with the first storage chamber with
substantially maintaining the enclosed condition and
directly storing the ink to be supplied to the first
storage chamber, (which construction will be
hereinafter referred to as "premised basic
construction"), when an ink having a high surface
tension is filled, leakage of ink is to be caused in
unknown reason. This is the new phenomenon which
has not be expected in the prior art. Necessity of
analysis of this phenomenon for providing higher
reliability of the ink cartridge has been newly
recognized by the inventors.

A further concern of the present invention is to
provide a refill ink for initial filling and
refilling which can make the characteristics of the
cartridge construction having two storage chambers
more stable and is novel for the ink cartridge for
ink jet, in view of the background art.

An embodiment of the present invention
provides an ink tank cartridge and an ink-jet
apparatus which can reduce poséibility of
penetration of bubble and damaging of a part of
filter of a recording head, which is caused upon
replacing of the cartridge otherwise, facilitate
exchanging of an ink tank, removes factor to cause
instability of jetting to make stable formation of
an image possible, and permits color recording
without causing increasing of the size of the ink-
jet apparatus and to provide compatibility for a
single color ink tank cartridge and at least two
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cartridge. The region in the vicinity of the atnosphere conmun cg![&lquW%
portion being conpletely shut spilling of the ink, is prefery for
decel erating the penetration speed of tfi I nk per se. Howevgr, the region
may be established as a regi on which™ s~once wetted by the i‘mk
prelimnarily and then is renoved the ink. On the other hand, the
present inceltdonoxs atblleastconki iplesvediune drdubsaamikially stable
i nk suppl y-Ratt-Yigldid 1 the negative pressure generating body for the ink in
t he second storage chanber for stable supply of the ink by, providing a
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supply opeptavgdes the i Bk ink-jet apparatus having a carriage
detachably mounting an ink tank cartridge which
makes it possible to supply an ink for a pluraiity
of recording heads, which carriage detachably mounts
respective of a first ink tank integrating a
plurality of ink tanks for black ink and a second
ink tank integrating ink tanks for three color inks
other than black ink, the first and second ink tanks
being provided an engaging portion for projection-
and-recess engagement at the engaging portion, and
whereby to achieve reduction of the frequency of
exchanging of the ink tank cartridge, to improve
installation ability and to achieve stable ink

supply.
A still further embodiment of the present invention
provides an ink tank-cartridge having the first

storage chamber housing the negative pressure.
absorbing member and having the atmosphere
communicating portion communicated with the
atmosphere and the second storage chamber
communicated with the first storage chamber via only
a fine communicating portion with substantially
maintaining enclosed condition and directly storing
the ink to be supplied to the first storage chamber,
in which an ink storage enclosed portion
communicated with only second storage chamber at the
side of the first and second storage chambers, and
whereby can achieve down-sizing of the overall
construction, avoid ink supply failure and avoid
problem of the meniscus level difference.

A further.embodiment of the present invention
provides the ink tank cartridge which is carried by
the carriage provided with a partitioning member and
has a recess for accommodating the'partitioning
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supply tube at the side opposing to the partitioning wall} through

the fine conmmunication portion is formed. The ink supply p=n|,()§ @-195
positioned at the upper position than the fine conmunicatjohp p n anth
respect to the lower surface of the ink cartridge. It sho
the "supply tube"” referred to by the present invention sh uId be under st ood
to include not only the insertion tube $ Q_fIC inthe in
val ve structure and connecti ng nmenber deéform ng the negative pressure
generating bo rovided in the c rtrldge The effegct of such arrangenent
ok em&TB el RETBRH Fforbht St RHE [TROGND: SRATAGS RENBAT End
permt conagrptthe oinkl Istokage teaciessed thaapexchger. Al so, even
after cons f phe 0 e
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carriage and achieving accuracy in connection with
the head side connecting portion of the ink
cartridge with maintaining freedom.

In accordance with one aspect of the present invention

there is provided anm ink tank

cartridge having a plurality of recording head to be
supplied inks and adapted to be mounted on a
carriage having partitioning members for permitting
independent detachable mounting, comprises at least
two ink tank cartridges. integrated with each other,
and a groove for accommodating the partitioning
member for permitting detachable mount of the
integrated ink tank cartridges on the carriage with
the partitioning member.

A second aspect is provided by an ink-jet
apparatus comprising a carriage having a
partitioning member for independent mounting of ink
tank cartridges supplying inks for a plurality of
recording heads, an integrated ink tank cartridge,
in which at least two individual ink tank cartridges
are integrated, having a groove to accommodate the
partitioning member for detachably mounting of the
integrated ink tank cartridge on the carriage, the
integrated ink tank cartridge being connected to the
recording head as mounted on the carriage.

Namely, in the present invention, there is
provided an ink tank cartridge and an ink-jet
apparatus capable of performing color recording
without causing increasing of the size of the
apparatus, in which an ink tank cartridge containing
a single color and an ink tank cartridge containing
at least two color inks or multiple volume of ink
can be interchangeably installed.
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The preferred construction of the present

invention are as follows:

the fine communicating portion is defined
between a partitioning wall separating the first and
second storage chambers and the inner surface of the
ink~-jet cartridge, and an ink supply opening is
defined on the surface of the first storage portion
opposing to the partitioning wall;

the fine communicating portion 1s defined
between a parﬁitioning wall separating the first and
second storage chambers and the inner surface of the
ink-jet cartridge, and an ink supply opening is
defined on the surface of the first storage portion
opposing to the partitioning wall, the ink supply
opening permitting insertion of a supply tube of the
ink—-jet head, the negative pressure generating
member in the vicinity of the ink supply opening
being a compressible region to be compressed toward
the fine communicating opening by insertion of the
supply tube, and the ink being filled in the
negative pressure generating member in the first
-storage portion, the second storage chamber and the
enclosed ink storage portion;

the ink-tank cartridge has a volume ratio of the
sum of volume of the second storage chamber and the
enclosed ink storage portion versus that of the
first storage chamber in a range of 1 : 3 to 1 : 1;
and '

the ink~tank cartridge has a gas-liquid exchange
promoting structure extending from the fine
communicating portion to the position opposing to
the negative pressure generating member within the
first storage chamber, and a gas/liquid interface is
defined within the negative pressure generating
member.
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excel lent eff&CtEplio ?h%dﬁé‘ﬁfu Ranflonishe ink-tank cartridge of the
prem sed construcélon resent gyentlon is inherenfly  contact. with

the hand and fingRf pkank cartridge has a partitionhing wall

separating the first and second storage chambers and
defining the fine communicating portion, and a
partitioning plate positioned within the enclosed
ink storage portion and offsetting from an extension
of the position of the partitioning wall, the
partitioning ?late permitting movement of the ink
and atmospheric air whereby, the strength can be
increased without increasing the thickness of the
wall of the tank so that the movement of the ink in
response to the external force can be avoided;

the ink-tank cartridge has a partitioning wall
separating the first and second storage chambers and
defining the fine communicating portion, and a
partitioning plate disposed within the enclosed ink
storage portion and spaced from the side surface of
the first and second storage chambers and having
communicating portion at the upper portion, whereby
exchanging ability of the ink and atmosphere can be
improved and thus the ink supply characteristics can
be improved; '

the ink-tank cartridge has a atmosphere
communicating enclosed path having an opening
portion at the upper center portion of the first
storage chamber and communicating with the
atmosphere communicating opening, whereby the volume
of the absorbing body can be reduced and ink storage
amount can be increased, and conversely even when
the variation of the ink activity is caused due to
unexpected external condition, spilling of ink from
the atmosphere communication opening can be
prevented; |

the ink-tank cartridge has ribs for adjusting
natural vibration frequency on the side surface of
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variation of the ink supply characteristics due to
variation of the natural vibration frequency can be
successfully prevented;

the fine communicating portion is defined
between the'partitioning wall separating the first
and second storage chambers and the inner.surface of
the ink~tank cartridge, an ink supply opening is
defined in the surface of the first storage chamber
opposing to the partitioning wall, and the bottom
surface of the enclosed ink storage portion of the
ink—-tank cartridge is located at higher position
than the bottom surface of the first and second
storage chambers, whereby the ink remained in the
ink storage chamber becomes substantially zero, the
second storage portion per se can be made more
compact in space, ink Supply from the second storage
chamber to the first storage chamber can be made
more efficient, the preferred construction is that
the bottom surface of the ink storage portion is
located at higher position than the ink supply
opening at least in use, and whereby the ink supply
can be certainly performed before consuming the ink
in the first storage portion to stabilize

-communication of ink between the firsgyand second

storage chambers. '

Other advantages and features of the
present invention will become clear from the
detailed description given hereinafter in terms of
the preferred embodiments.

The present invention will be understood more
fully from the detailed description given herebelow
and from the accompanying drawings of the preferred
embodiment of the present invention, which, however,
should not be taken to be limitative to the
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the holes of the negative pressure generating nenber (prefeg

average diameter in the vicinity of _ 16 -
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invention, but are for explanation and understanding
only.

In the drawings:

Fig. 1 is a perspective view of one embodiment
of an ink tank cartridge according to the present
invention;

Fig. 2 is a perspective view of another
embodiment of an ink cartridge according to the
present invention;

Fig. 3 is a perspective view of a further
embodiment of an ink cartridge according to the
present invention; '

Fig. 4 is a perspective view of a still further
embodiment of an ink cartridge according to the
present invention:; .

Figs. 5A, 5B and 5C are explanatory views
showing a relationship between a carriage and the
ink cartridge in the embodiment of the invention;

Fig. 6 is a section fragmentarily showing the
internal construction of the ink cartridge of the
present invention;

Fig. 7 is an illustration showing another
embodiment of an ink cartridge according to the
present invention; '

Figs. 8A to 8C are a partially sectioned
perspective view and diagrammatic illustrations;

Fig. 9 is a schematic block diagram showing a
control system for an ink-jet apparatus;

Fig. 10 is a perspective view showing an
external view of the ink cartridge shown in Figs. 7
and 8; and

Fig. 11 is a perspective view showing one
embodiment of an ink-jet apparatus according to the
present invention.
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portion is further preferred to be |l ess than or equal to 3 ABSQCT 11988
ratio of the ink storage capacity of the volunme of the housjnjg chanber for
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t he openi ng portions,

(A first embodiment)

Fig. 1 is a perspective view showing overall
construction of the first embodiment of a
replaceable ink tank and head cartridge main body
according to the present invention. '

As shown in Fig. 1, the shown embodiment of the
head cartridge main body 1 has a construction, in
which a recording head 2, in which a plurality of
ink-jet recording head are integrated, and an
exchangeable ink tank 3. The recording head 2 and
the exchangeable ink tank 3 are connected in free-
joint at an opening portion 4. ‘The reference
numeral 5 denotes a carriage, on which the head
cartridge main body 1 is mounted. The reference
numeral 6 denotes an engaging portion for
projection-and-recess engagement with the carriage.
In concrete, the engaging portion 6 comprises ribs
provided on the carriage.S and utilized for space
separation and positioning when the exchangeable ink
tank is solely set. On the other hand, in the
exchangeable ink tank 3, a composite integrated ink
tank 3A is formed of rib receptacle grooves 7 so
that the ink tank 3A may be set on the carriage 5.

In the shown embodiment, within a composite
integrated ink tank cartridge 3A, respective of
yellow, cyan and magenta color inks are stored as
inks for color recording. On the other hand, in an
independently present ink tank cartridge 3B stores a
black ink.

By considering the use characteristics in the
case of forming the image and making the ink which
has different use condition than those of others,
other inks having substantially equal use conditions
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such as the atnosphere conmmunication portion or the ink s p;.y OPentTTyg—oT
the seal ed region by flowi ng through the clearance between tth eTﬂ 1?§
aftr rat her

pressure generating portion and the internal wall of the
than tenporarily held within the negative pressure generati ng—negber

Therefore, in the present invention, asjgresult of study|for the ink
condition adapted to the prem sed construction of the pre

finding is obfaified; hpdlqtle APoveriRit' engsk&6a4eEYnRYGHES a1 A1k Liypant
of the ink tank cartridge.

On the other hand, since the integrated ink tank
cartridge is formed with the rib receptacle grooves
7 for engaging with the rib 6 provided on the
carriage 5, setting of the integrated ink tank
cartridge to three heads, in the shown case, can be
certainly performed with utilizing the ribs 6 as
guide. Namely, with engaging the ribs 6 and the rib
receptacle grooves 7 and pushing the cartridge from
the back side toward the head, three opening
portions 4 can be simultaneocusly and certainly
connected without causing offset in the position.

Even when such composite integrated ink tank
cartridge 3A is employed, since the rib receptacle
grooves 7 for accommodating the ribs 6 which are
adapted to be used for separating and fixing the
individual ink tank cartridges which are not
integrated, compatibility to the individual ink tank
cartridge can be maintained.

The ribs 6 and the rib receptacle grooves 7 are
adapted to loosely fix the ink cartridges 3A and 3B
to the carriage 5 to permit certain extent of
rocking motion of the ink cartridges. This is
because that the connection between the replaceable
ink cartridges 3 (3A, 3B) and the recording head 2
is so—-called free-joint, in which connecting tubes
of the recording heads are simply inserted into the
opening 4 of the cartridges. The free-joint
contributes improvement of yleld and realizes cost-—
down for facilitating exchanging of the ink
cartridges and permitting tolerance in the parts,
such as cartridge, carriage and so forth with
maintaining certain level of reliability of
connection.

In order to maintain the effects set forth
above, it is desirable not to completely fix the ink
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cartridges upon recording, acceleration in the
direction of motion of the carriage acts on the ink
cartridges. In such case, a filter provided at the
tip end of the connecting tube 4 of the recording
head and the negative pressure generating member
within the ink cartridge 3 are mutually fitted under
a pressure in the free—-joint portion. When the
acceleration is exerted after installation of the
cartridge, displacement of the press fitting point
between the filter and the negative pressure
generating member can be caused. Repeating such
displacement, the negative pressure generating
member may be worn. In addition, the dust generated
by wearing of the negative pressure generating
member may be a cause of blocking of the filter. 1In
addition, it is possible to cause ejection failure
by penetration of bubble through the joint portion.

Therefore, it is desirable to depress the
surface of the ink cartridge 3 perpendicular to the
direction of the acceleration at least at three
points to restrict displacement of the press—fitting
point, in order to simply fixing the ink cartridge.
The ribs 6 and the rib receptacle grooves 7 in the
shown embodiment of the invention realizes this to
restrict at two or more points at the lower portion
of the cartridge. On the other hand, as discussed
later in connection with Fig. 5, the upper portion
of the tank is restricted one or more points with a
rib on a 1lid.

In the shown embodiment, on .the lower portion of
the ink cartridge, the displacement is restricted
through the overall iength of the cartridge. On the
other hand, on the upper portion of the ink
cartridge, the displacement is restricted through
substantially half of the length of the cartridge.
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exchange pronoting mechani sm extending to the position opposingitoldiper 994
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fine comunication portion, since linear interface can be est §bMsheed—in
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property afl@ésimabdmnteg@revide phennta for restricting
displacement of the ink cartridge at the position
for restricting displacement on the surface
perpendicular to the direction of the acceleration
acting on the cartridge, it should not be essential
to the present invention and is not necessarily
perpendicular to the direction of the acceleration
but can be at any points as long as the displacement
of the cartridge is effectively restricted.

Fig. 5A is a perspective view showing overall
construction of the carriage, on which the ink
cartridge 3 and the recording head unit 2 are
mounted.

For the carriage 5, a 1lid 50 pivoted at both
ends of a portion to mount the recording head unit 2
for pivotal motion. The 1lid 50 covers the ink
cartridge 3. The lid 50 has ribs 51 serving as the
engaging portion on the back side surface and
engaging with the rib receptacle grooves 7 of the
ink cartridge 3 set forth with respect to Fig. 1.

By this, the ribs 51 contact with the upper portion
of the ink cartridge 3 to restrict displacement of
the ink cartridge due to acceleration of the '
carriage motion and so forth. Namely, the ink
cartridge can be held more accurately by the
projection—-and-recess engagement in the engaging
portion of the present invention.

For the carriage 5, the ink cartridges 3D, 3C
and 3A in the configurations illustrated in Figs.
5A, 5B and 5C can be installed, respectively. 1In
such case, as set forth above, the ribs 6 provided
on the carriage 5 engage with the rib receptacle
grooves 7 provided at the lower portion of the ink
cartridge.
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greater than or equal to 25 dyn/cmand |l ess than or equal f§o0}50 dyn/cm TN
feregoing effect, i,e, avoidance of environmental variation and 0oy B94
characteristics can be equally obtained. - 3
- (Afifth enbodi nent) - 21 -

It should be noted that relationship between the
dimensions of the ribs 6 and 51 of the carriage 5
and the dimension of the rib receptacle groove 7 of
the ink cartridge 3D is as illustrated in Fig. 5.

At first, the rib 51 provided on the upper 1lid
50 of the carriage has a thickness of 1.5 mm at the
base portion. Respective of two ribs 51, a
clearance of 11.2 mm between the base portions is
defined. By this, when the ribs 51 engage the rib
receptacle grooves 7, the portion having the width
of 12 mm from the side surface of the cartridge is
enters into the above—-mentioned clearance. At this
time, the ribs 5 penetrate in the rib receptacle
grooves 7 in a depth of 3 mm through a length of 21
mm versus the 22.2 mm of length of the rib
receptacle grooves 7. By this, as set forth above,
the ink cartridge is restricted from displacement.

The rib receptacle groove 7 is formed at a
position of 12 mm from ‘the side surface of the ink
cartridge and has a groove width of 1.7 mm, a depth
of 6 mm and the length of 22.2 mm as set forth
above. ' ,

On the other hand, the height of the rib 6 on
the carriage 5 is 13'mm. The upper end of the rib 6
engages with the bottom surface at the portion where
the bottom of the cartridge 3D is elevated in the
magnitude of 13.5 mm. On the other hand, the
interval between the base portions of the adjacent
ribs is 11.63 mm. Within a clearance thus defined
between the ribs the portion of the cartridge 3D
having the width of 11 mm is engaged.

It should be noted that the ink cartridges 3D
and 3C shown in Figs. 5A and 5B are the ink
cartridges discussed in other embodiments with
reference to Figs. 2, 3, 4, 7 and 8. Also, the
carriage shown in Fig. 5A has four ribs 6 and
corresponds to the embodiments of Figs. 2 and 3, the



Figs. 7 and 8A-8C show the fifth enbodi nent of the ink tank cgh el
according to the present invention, which is the nodification t he Iarge

capacity volune type ink tank cartridge 3C shown in Fig. 2. Hi TOBOIVI994
three side elevations including partially sectioned view and |sgcti ons, and

Fig. 8 is a partially cut-away perspect?ge-view, Figs. 8B an§ gCare
sectional illustrations. As shown in Figs. 7 and 8, the shown
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mai n portion 10 he tive pressure generating nmenper housing portion 53
filled wtr11hein the shown embodiment, respectlve of ye % low,

cyan and magenta color inks are stored in the

integrated ink tank cartridge 3A. On the other

hand, black ink is stored in the independent

individual ink tank cartridge 3B. With this

construction, full color recording becomes possible.

On the other hand, it is possible to store inks
having the same color and different densities in the
integrated ink tank cartridge 3A and the independent
individual ink tank cartridge 3B. 1In particular, by
storing further different densities of the same
color inks in the integrated ink tank, further
greater number of tones can be recorded for better
gradation. .

Of course, it is possible to use various
combination of inks depending upon manner of use by
the user.

For instance, 1t is possible to £i1l the same
ink with lower dye concentration or pigment
concentration in the composite integrated ink tank
3A and to £ill the ink having the normal
concentration or slightly higher concentration of
dye oxr pigment in the independent individual ink
tank 3B. _

When printing is performed using such
combination of the ink cartridge, the highlight
portion of the image could be drafted for long
period without exchanging the tank.

Also, it is possible. to consist the inks in the
composite integrated ink tank 3A of inks
respectively having lower, very lower and slightly
lower dye or pigment concentration than that of the
normally used ink, and to £ill the ink having dye or
pigment concentration twice of the normal ink in the
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negati ve pressure generating nenber 52 and an ink storage pgortt+ot
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to the negative pressure generating nmenber housing portion{58 via the
communi cating portion 57 by gas-liquid géfhange. On thi ot her hand, the
sub-portion 11 s a hollow portion sinTl y-to the above- nenti+ened—nk

storage portion 56 and constituted of the ink storage portion 9 as the
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CONtinuous gradation can be realized. Also, the frequency of
exchanging of the ink cartridge containing the
concentration of twice of the normal ink, which is
used in higher frequency than others, could be
small.

(A second embodiment)

It is possible in certain manner of recording
that a specific ink is consumed in greater amount
than that of remaining inks. In such occasion, it
is desirable to contain the ink to be used in
greater amount within the integrated ink cartridge
with increased amount.

For example, as shown in Fig. 2, it is possible
to reduce frequency of exchanging of the ink tank
cartridge for the ink to be consumed in greater
amount, by forming the integrated ink tank cartridge
with integrating the integrated ink tank cartridge
3A having three separated chambers for storing three
kinds of inks and a large capacity type integrated
ink tank cartridge'which has a volume capacity of
substantially twice of the independent individual
cartridge and communicating both volumes. By
reducing frequency of exchanging the ink tank
cartridge, possibility of penetration of the bubble
which can be caused upon exchanging of the ink tank
cartridge, can be reduced. Furthermore, reduction
of frequency of exchanging the ink tank cartridge
may be effective for reducing affect for the filter
provided at the joint portion of the head.

(A third embodiment)
Fig. 3 shows a construction, in which the ink
tank cartridge 3C to be used in greater amount is in
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construction of the ink cartridge 3D as set forth above, ha
t he sane basic constriction to the ink cartridge 3C shown{i
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a form of the integrated ink tank cartridge, and
other ink tank cartridges 3B are in a form of the
independent individual ink tank cartridges.

With such construction, it becomes possible to
adapt the ink tank cartridge for the case where the
consumed amount of respective inks fluctuate.

It should be noted that the ink tank cartridge
3C containing substantially twice greater amount is
connected to the recording head at the side adjacent
the independent individual ink tank cartridge, and
the other side of the integrated ink tank cartridge
has no connecting portion. ' |

Of course, it 1is possible to provide connecting
portions for connection with the recording heats
respectively for the ink tank cartridges in the form
integrating two individual ink tank cartridges, and
to block one of the connecting portion which is not
used for connection by seal or so forth.

(A fourth embodiment)

Fig. 4 shows a construction, in which two
integrated ink tank ca;tridges 3C, in each of which
two independent ink tank cartridges are integrated,
are employed and connected to the recording heads.

The shown embodiment comprises two sets of
exchangeable composite integrated ink tanks,
respective sets of ink tanks may contain the same
combination of inks. Here, each set of the ink tank
cartridge is filled with high tone ink and low tone
ink and two recording heads capable of forming three
tone image are used in composite manner. This
construction make it possible to perform high speed
recording and permits exchanging of the ink tank
cartridge per each set to facilitate exchanging of
the ink tank. By this, the possibility of damaging
of the part of the filter of the recording head can
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2, 3 and 4. Nanely, the construction of the half body at one} sjae of—the

I nk cartridge 3C shown in the foregoi ng enbodi nents include z qg?ry%%
construction to the main portion 10 shown in Fig. 7 and has eg
pressure generating nenber housing portion at one portion. t-he—at-her

hand, the other half body of the ink-cagridge 3C at the otHher side has the
construction constituted of at hol | ow i nk storage portion simtartyto—the
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that the Hveadmcanfhee mc(xremedsub portion 11 (ink storage portion 9) of
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emXMiancgmglnatlon of f%erent fnks i respective sets of

the ink tanks. For instance, two kinds of color

inks of black and cyan may be contained in one set

of the ink tanks and two recording heads capable of

forming two color image are used in composite form.

It should be noted that, needless to say, it is
possible to form the ink tank cartridge by
integrating four individual ink tank cartridges.
Even in this case, the rib receptacle grooves 7 are,
of course, formed between respective storage
chambers for respective inks for accommodating the
ribs on the carriage.

Such ink tank cartridge can minimize the work
load in exchanging the ink tank cartridge and thus
is quite effective for a user of the type performing
recording for forming image with substantially equal
rate of consumption of four color inks.

It should be noted that the form of the ink tank
cartridge employed in the present invention may be
the type where all of the porous absorbing bodies
are stored within the ink tank for storing the ink
by absorbing the ink in the absorbing bodies.
However, it 1s preferred to construct the ink tank..
in the construction discussed hereinafter.

' Namely, as shown in Fig. 6, the shown embodiment
of the ink tank cartridge main body 3A (3B, 3C)
comprises a negative pressure generating member
housing portion 53 serving as the first storage
chamber of the present invention, in which the
opening portion 4 for connection with the ink-jet
recording head 2 is formed and the negative pressure
generating member 52 is housed, and an ink storage
portion 56 serving as the second storage chamber,
placed in adjacent to the negative pressure
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shown enbodi nent of the ink cartridge 3D and foregoi ng enbodi
ink cartridge 3C have the difference as set forth above, both

fol |l owi ng advant ages superior to the conventional ink cartr§dge which

nt o1 Trme
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enpl oys the ink tank construction to use)ghe negative presspre—generati-ng
menber only partially. Nanmely, in a conventionally kno construction
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t he ink cartrh%g§ og t he . . : '
bo m 35 of the ink cartridge and storing the ink.

It should be noted that, in Fig. 6, the
reference numeral 58 denotes an atmosphere
communicating opening for communicating the

negative

pressure generating member housing portion 53 to the
atmosphere, 59 denotes a rib for reinforcing the
strength of the ink storage portion 56, 60 denotes
an opening for filling an ink in the ink tank
cartridge, and 61 is a sealing member for sealing
the opening. On the rib 54, a groove 54A is formed
for gas-liquid exchange between the ink in the ink

storage portion 56 and the atmospheric air

introduced into the negative pressure generating
member housing portion 53 via the atmosphere

communicating portion 58. By this, the ink
negative pressure generating member housing

in the
portion

53 is initially consumed. When the ink liquid level
in the housing portion 53 reaches the groove 543,
the ink in the ink storage portion 56 is supplied to
the housing portilon 53 via the communicating portion
57 by gas-liquid exchange and thus consumed.
Concerning the construction of the cartridge,
for which the refill ink according to the present
invention is applied, a part of feature thereof will

be discussed hereinafter.

Irrespective of the storage condition and use
condition, the premise construction, constructing
the region of the negative pressure generating

member in the vicinity of the atmosphere

communicating portion as the region not holding the
ink is advantageous for preventing the ink in the
ink cartridge from spilling through the atmosphere
communicating portion under variation of the
environmental condition. Particularly, in the case
where the sealing member seals the atmosphere
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not to increase the carriage space, the water head distributign (nanely,

isnk liquid level in the storage portion ) of the ink in thejipk 18t gCRA994

portion with respect to the ink supply opening (the opening{s{mlar to the

opening 4 of Fig. 7) as the connecting pprtion to the ink-jpt -tread—beconre

relatively large so that the variation of pressure environmpnt W th respect

to ga&w'ng%municating portion, it is effective for
preventing the sealing member from peeling off.
Also, in the use condition, this region can
efficiently supply the atmospheric air in an amount
corresponding to the necessary for the cartridge.
The reglon in the vicinity of the atmosphere
communicating portion being completely shut spilling
of the ink, is preferred for decelerating the
penetration speed of the ink per se. However, the
region may be established as a region which is once
wetted by the ink preliminarily and then is removed
the ink. '

On the other hand, the present invention is
cable of certainly establish a.substantially stable
ink supply path within the negative pressure
generating body for the ink in the second storage
chamber for stable supply of the ink by providing a
compressed (or compressible) region compressed or
compressible by the ink supply opening or the .ink
supply tube at the side opposing to the partitioning
wall, through which the fine communication portion
is formed. The ink supply opening is positioned at
the upper position than the fine communication
portion with respect to the lower surface of the ink
cartridge. It should be noted that the "supply
tube" referred to by the present invention should be
understood to include not only the insertion tube
specific in the ink-jet but also the valve structure
and connecting member deforming the negative
pressure generating body provided in the cartridge.
The effect of such arrangement is to make the
direction of movement of the ink substantially
constant and permit consumption of all ink in the
second storage chamber. Also, even after
consumption, by permitting the flow of the
atmospheric air from the partitioning wall to the
opposite opening for eliminating the negative
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exchange associating with consunption beconmes |arge. Wii{l g-the-attueh
such variation of the pressure nmay be absorbed by the n gatiyﬁﬁﬁgﬁii%re
generating nmenber, absorption cannot be al ways sati sfactiorly. t hq
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necessary for extra cost for increasingyghe volune of the negative pressu
generating nenber and so forth. In contrast, by arr ' '
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reduce the amount of ink to be remained.

Particularly, with respect to the above-
mentioned premised construction, by providing the
region of the negative pressure generating body not
compressed by the supply tube and the region of the
negative pressure generating body compressed, the
uni-directional ink supply path can be defined in
the not compressed region to attain the effect set
forth above, and by the ink holding capacity of the
compressed reglon, the amount of ink to be remained
can be further reduced. .

Accordingly, the more preferred construction of
the present invention is the construction satisfying
the foregoing three requirements. It should be
obvious that composite construction of the sole
construction and any of two constructions set forth
above would provide excellent effect.

On the other hand, the ink-tank cartridge of the
premised construction of the present invention is
inherently contact with the hand and finger of the
user. The ink~-tank cartridge may not use any
problem in normal use. However, when a large
pressure is applied, deformation of the storage .
chamber storing only ink may be caused though it
depends of the size of the chamber. As a solution
of the problem of the externally applied pressure,
it is desirable to provide partitioning walls at an
interval greater than the interval of the
partitioning walls, through which the fine
communication openings are formed. '

As an ink-jet printer of the premised
construction of the present invention, it is
possible to use the original function of the
cartridge for automatically performing discharging

A3 " aeny
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Al'so, in the above-nentioned ink cartridges 3C and 3D, the in rored—trn
the portion corresponding to the sub-portion is supplied to the '
"3 96

portion only through the rear portion (the comunication surfjacle

enbodi nent of Figs. 7 and 8) of the cartridge, and gas-liqu

performed only in the ink passage w Lhiogthe main portion. THerefore, it

becomes possible to reduce the load of the negative pressure generatimg

e er B LR LR ARl Bt LR B etatRs o b
discharging by the drawing means view the head since
the ink condition in the negative pressure
generating body can be adjusted before initiation of
printing.

It should be noted that the height of the fine
communication portion up to the partitioning wall is
preferably greater than the average diameter of the
holes of the negative pressure generating member
(preferable the average diameter in the wvicinity of
the fine communication portion) and less than or
equal to 5 mm. When it is desired to attain further
stability, the height of the fine communication
portion is further.preferred to be less than or
equal to 3 mm. Also, the ratio of the ink storage
capacity of the volume of the housing chamber for
the negative pressure generating member and the
volume of the storage chamber storing only ink is
greater than or eqﬁal to 1 : 1 but less than or
equal to 1 : 3, and optimally 1 : 1.5.

Next, the spilling of the ink as observed in the
premised construction, is generally occurred upon
initial filling of the ink cartridge and upon
refilling the ink cartridge. The cause of such
spilling of the ink is that the ink which may not
cause problem in the storage chamber, has a greater
tendency to spill out though the opening portions,
such as the atmosphere communication portion or the
ink supply opening or the sealed region by flowing
through the clearance between the negative pressure
generating portion and the internal wall of the
cartridge rather than temporarily held within the
negative pressure generating member. Therefore, in
the present invention, as a result of study for the
ink condition adapted to the premised construction
of the present invention, a finding'is obtained that
the above-mentioned tendency becomes significant
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gas-liquid exchange are determ ned in connection ejection unt of The
.ink-jet head and so forth, the ink receptacle anount through th¢9Qﬁ?TﬁW

| i quid conversion can be relative snmall by restricting the jpgrtion to cguse
gas-liquid exchange. This prevents the necessary anount of |t '
pressure generating nenber fron1incr§a§%pg; In either gonstruction of
t he shown enbodi nents of the ink cartri"dge 3C and 3D of the presemnt
invention, the ribs 54 of the main portion are | ocated at relatively
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to dyn/cm (25 °C). When the surface tension of the ink
is less than or equal to 50 dyn/cm, it may not be
influenced by variation of the environment and
exhibit quite stable characteristics.

On the other hand, when the surface tension of
the ink is less than or equal to 55 dyn/cm, stable
propagation characteristics in the negative pressure
generating member can be certainly obtained. In the
construction where gas/liquid'interface between the
air as the gas and the ink as the liquid is
established within the negative pressure generating
member, the interface can be stably maintained for a
long period. This is advantageous for the cartridge
having a gas/liquid exchange promoting mechanism
extending to the position opposing to the negative
pressure generating member in the first storage
chamber from the fine communication portion, since
linear interface can be established in stable
condition by cooperative combination of the property
of the ink and the constructional function.

Conversely,'when the surface tension of the ink
for the premised construction is less than 20 dyn/cm
(25 C), although spilling of ink may not be caused
under normal condition, spilling of the ink can be
observed by exertion of the impact. It is found
that when the surface tension of the ink is greater
than or equal to 20 dyn/cm, the spilling of ink can
be effectively prevented by combined effect of the
ink property and the advantages of the premised
construction. Furthermore, in a range of the
surface tension of the range greater than or equal
to 25 dyn/cm and less than or equal to 50 dyn/cm,
the foregoing effect, 1i,e, avoidance of
environmental variation and stable characteristics
can be equally obtained.
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negative pressure generating menber housing portion is dettefmned to be
relatively large. In this case, the space of the ink storgge ppetggmi986 o
the main portion is relatively narrow, clearances betweenijtfe partitionin
wal | 54 defining the storage portion or e wall of the cgrtrtdge

contai ner, and the other nenber in the tai ner may causds a probl em

Nanmel y, when the clearance is too snall, capillary force becones large to
border novefdntfof thhembdimenth the constructi on of the shown enbodi nent
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cont ai ner viale ilnkr &ankbop ek sidae tagerdbggltoothemprasembr e

preferabl e phoRirffibMIN WhikWalst @e Modification of the large
capacity volume type ink tank cartridge 3C shown in
Fig. 2. Fig. 7 show three side elevations including
partially sectioned view and sections, and Fig. 8 is
a partially cut-away perspective view, Figs. 8B and
8C are sectional illustrations.

As shown in Figs. 7 and 8, the shown embodiment
of the ink tank cartridge 3D comprises a main
portion 10 having substantially the same
construction to the independent individual ink
cartridge 3B shown in the former embodiment and a
sub-portion 11 having smaller volume than the
overall volume of the main portion 10.

In the main portion 10, the negative pressure
generating member housing portion 53 filled with the
negative pressure generating member 52 and an ink
storage portion 56 located adjacent the negative
pressure generating member housing portion 53 across
the rib 54. The ink stored in the ink storage
portion 56 is supplied to the negative pressure
generating member housing portion 53 via the |
communicating portion 57 by gas-liquid exchange.

On the other hand, the sub-portion 11.,is a
hollow portion similarly to the above-mentioned ink
storage portion 56 and constituted of the ink
storage portion 9 as the enclosed ink storage
portion of the present invention. The ink storage
portion 9 is communicated with the ink storage
portion 56 of the main portion 10 via a
communication surface forming a boundary
therebetween. Namely, the storage portion 9 and the
storage portion 56 are formed into a continuous
chamber. By this, the ink stored in both storage
portions are supplied to the negative pressure
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mat eri al of the container. On the other hand, in the ink jcartridges 3C
and 3D of the present invention, it is typical to provide dan i n$PRCHOEI n
58A of the atnosphere comunication opening 58 in the vicirditly of center
portion on the upper surface of the Qegﬁfive
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generating member housing portion 53 wvia the
communicating portion 57.

The construction of the ink cartridge 3D as set
forth above, has substantially the same basic
constriction to the ink cartridge 3C shown in Figs.
2, 3 and 4. Namely, the construction of the half
body at one side of the ink cartridge 3C shown in
the foregoing embodiments include the similar
construction to the main portion 10 shown in Fig. 7
and has the negative pressure generating member
housing portion at one portion. On the other hand,
the other half body of the ink cartridge 3C at the
other side has the construction constituted of at
hollow ink storage portion similarly to the sub-
portion 11.

Different point between the shown embodiment of
the ink cartridge 3D and foregoing embodiment of the
ink cartridge 3C resides that the bottom surface 9A
of the sub-portion 11 (ink storage portion 9) of the
shown embodiment of the ink cartridge 3D is located
at the higher elevation than the bottom surface of
the main portion 10, while the former embodiment of
the ink cartridge 3C has the equal bottom surface
elevation.

While the shown embodiment of the ink cartridge
3D and foregoing embodiment of the ink cartridge 3C
have the difference as set forth above, both may
have the following advantages superior to the
conventional ink cartridge which employs the ink
tank construction to use the negative pressure
generating member only partially.

Namely, in a conventionally known construction
of the ink cartridge, there is one which has the
portion corresponding to the above-mentioned sub-—
portion 11 (ink storage portion 9) is arranged above
the portion corresponding to the above-mentioned
main portion 10. In the ink cartridge of the
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pressure generating nmenber housing portion 53, as shownjlig Fig. 7. In
greater detail, the position of the center of the insidg ¢pepd QLToRAGI S| a
12 mmfromthe surface, in which the opening 4 in the cartiridge and at .5
mm fromthe side surface, on which the rib 15 is forned.| Fars—position

where the inside opening 58A is arranged, is the nost diffficult position {o
reach upon variation of the environmentd aB tenperature condition or upon

exertion of physical inpact, while the ink is filled in the ink cartridge
or the inkceatstird@e 16nnasetn ficmet hl aixbrel, d wiel het e thaty thehd®veion to
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portion toyRrfjhg pufhrcesPReRyd NBoEIbAY) of the ink in the ink
storage portion with respect to the ink supply
opening (the opening similar to the opening 4 of
Fig. 7) as the connecting portion to the ink-jet
head, becomes relatively large so that the variation
of pressure environment with respect to gas—-liquid
exchange associating with consumption becomes large.
While the influence of such variation of the
pressure may be absorbed by the négative pressure
generating member, absorption cannot be always
satisfactory. On the other hand, in order to
satisfactorily absorb such influence, it becomes
necessary for extra cost for increasing the volume
of the negative pressure generating member and so
forth. .

In contrast, by arranging the portion
corresponding to the sub-—portion at the side of the
portion corresponding to the main portion as in the
ink cartridges 3C and 3D in the embodiments of the
present invention, the water head distribution can
be made as small as poésible to reduce possible
variation of the pressure environment associating
with consumption of the ink.

Also, in the above-mentioned ink cartridges 3C
and 3D, the ink stored in the portion corresponding
to the sub-portion is supplied to the main portion
only through the rear portion (the communication
surface 8 in the embodiment of Figs. 7 and 8) of the
cartridge, and gas-liquid exchange is performed only
in the ink passage within the main portion;
Therefore, it becomes possible to reduce the load of
the negative pressure generating member which
receives the ink supplied from ink storage portion
by gas—-liquid exchange. Namely, while the amount of
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so forth, the ink receptacle amount through the gas-

liquid conversion can be relative small by

restricting the portion to cause gas-liquid

exchange. This prevents the necessary amount of the

negative pressure generating member from increasing.

In either construction of the shown embodiments
of the ink cartridge 3C and 3D of the present
invention, the ribs 54 of the main portion are
located at relatively rearwardly shifted position
(the position remote from the opening 4) so as to
accommodate the sub portion (see Figs. 7 and 8), and
the volume of the negative pressure generating
member housing portion is determined to be
relatively large. In this case, the space of the
ink storage portion 56 of the main portion is
relatively narrow, clearances between the
partitioning wall 54 defining the storage portion or
the wall of the cartridge container, and the other
member in the container may causes a problem.
Namely, when the clearance is too small, capillary
force becomes large to border movement of the ink.

In the construction of the shown embodiment the
ink cartridge illustrated in Fig. 7, a clearance
between a projection plate 62 or an ink filling
portion 60 and the rib 54 or the cartridge container
wall is preferably greater than or equal to 2 mm,
and more preferable greater than or equal to 3 mm,
while it is variable depending upon the composition
of the ink and the material of the container.

On the othér hand, in the ink cartridges 3C and
3D of the present invention, it is typical to
provide an inside opening 58A of the atmosphere
communication opening 58 in the vicinity of center
portion on the upper surface of the negative

articularly
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cartridge 3D as illustrated in Figs. 7 and 8 achi eves the fiol | ow ng

advant ages. - 36 - Nanelly, 12rOCT4996
construction of the ink cartridges in respective enbodi ngntijs of the pres¢nt
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connection with the

pressure generating member housing portion 53, as
shown in Fig. 7. 1In greater detail, the position of
the center of the inside opening 58A is at 12 mm
from the surface, in which the opening 4 in the
cartridge and at 5.5 mm from the side surface, on
which the rib 15 is formed. This position where the
inside opening 58A is arranged, is the most.
difficult position to reach upon variation of the
environmental temperature condition or upon exertion
of physical impact, while the ink is filled in the
ink cartridge or the ink cartridge is not in use.

It should be noted that the position to arrange the
inside opening 58A is not specified to the position
set forth above. It is desirable to position the
inside opening 58A within a range of 8 mm from the
center of the negative pressure generating member
housing portion toward the surface where the opening
4 is formed. Even when the position of the inside
opening 58A is out of the above-mentioned range, it
is desirable to be within a range of 8 mm and 5 mm
toward left and right from the above-mentioned
‘range. ‘

By considering the position to arrange the
atmosphere communication opening, remarkable effect
in the wviewpoint of prevention of spilling of ink,
particularly through the atmosphere communication
opening in the construction having the negative
pressure generating member housing portion and the
hollow storage portion storing the ink and flow of
the ink primarily from the ink storage portion to
the negative pressure generating member housing
portion, as in the ink cartridge of the present
invention. '

In addition to the advantages common to the ink
cartridges 3C and 3D of the present invention as set
forth above, the ink cartridge 3D as illustrated in
Figs. 7 and 8 achieves the following advantages.
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be left not used in a little anmobunt. The anmount of the ink tjpo e |eft BernMg
not used is determ ned depending upon the positional relationshipg Bt wgn
the position of the lower end portion of the ribs 54 and th ei ght of the
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embodiment of Figs. 7 and 8, the ink in the ink
storage portion 56 is can be left not used in a
little amount. The amount of the ink to be left
being not used is determined depending upon the
positional relationship between the position of the
lower end portion of the ribs 54 and the height of
the opening portion 4, and the negative pressure
generating member 52. '

At first, concerning the dimension of the
clearance between the bottom surfaces of the ink
storage portion 56 and the negative pressure
generating member housing portion 53, there is a
condition.K that the dimension is preferably about 0.1
to about 20 mm, and more preferably about 0.5 to
about 5 mm for smoothing supply of the ink from the
ink storage portion 56 to the negative pressure
generating member housing portion 53 and supply of
air in the reverse direction in viewpoint of gas-
liquid exchange. 1In this case, if the height of the
lower end of the opening portion 4 is higher than or
equal to the height of the lower end portion of the
rib 54, it becomes difficult to spill the ink
through the opening portion 4. Therefore, it is
preferred that the height of the lower end of the
opening portion is higher than or equal to the
height of the lower end portion of the rib 54.

Here, the amount of the ink to be left being not
used is determined in the range of the height from
the lower end portion of the opening portion 4 and
the upper end portion thereof. Namely, when the ink
is supplied to the head via the joint portion
(connecting tube) 51 as illustrated in Fig. 6 from
the opening portion 4, if the ink liquid level in
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in through the upper end portion to cause ejection
failure. 1In such case, the use of the ink tank is
terminated at that timing.

On the other hand, when thé joint portion 51 is
sufficiently inserted into the negative pressure
generating member 52, penetration of the air can be
prevented. However, when the ink liquid level in
the negative pressure generating member 52 becomes
lower than or equal to the lower end of the opening
portion 4, the further ink cannot be used.
Therefore, the ink amount at that ink liquid level
is left being not used.

In observation of the fact set out above, the
amount of the ink to be left being not used can be
reduced by decreasing the internal volume of the
cartridge placed lower than or equal to the upper or
lower end of the opening portion 4.

The ink cartridge 3D illustrated in Figs. 7 and
8 is designed with taking the fact set forth above
into account. Namely, by setting the position of
the bottom surface 9A of the ink storage portion 9
at higher position than the lower end of the opening
portion 4, preferably than the upper end of the
opening portion, the internal volume of the ink
cartridge to be placed lower than or equal to the
upper or lower end of the opening portion 4 can be
decreased. By this, the amount of the ink to be
left being not used can be reduced to improve use
efficiency of the ink.

The ink cartridge 3D illustrated in Flgs. 7 and
8 has two internal ribs 9B and 9C in the ink storage
portion 9 and five ribs 15 at a part of the outer
surface of the cartridge, in addition to the
construction set forth above.



ACPLAVEMENT SREBRT
-37- the negative pressure generating nenber 52 becones | ogyeq than or

equal to the upper end of the opening portion 4, the air penefrad@g0OTM994
the ink-jet head through the upper end portion to cause eje¢tifon failure.
In such case, the use of the ink tank is termnated at that{tiTimg: en
the other hand, when the joint portiaon 83 i.s sufficiently ipserted into the
negative pressure

As can be appreciated from Figs. 7 and 8, the
internal ribs 9B and 9C serves as the partitioning
plates are arranged at mutually different positions
to the ribs 54 of the main porticn 10, in the
longitudinal direction of the cartridge. By this,
the strength of the cartridge can be effectively
reinforced. The internal ribs 9B and 9C are
provided with side slits 91B and 91C and upper slits
92B and 92C so that they will never block ink flow
and air flow in the ink storage portion 9 by the
presence thereof, in addition to the function set
forth above. Namely, the ink from the ink storage
portion 9 flows into the ink storage portion 56 of
the main portion 10 primarily through the side slits
91B and 91C, and the bubble penetrating into the ink
storage portion 9 by the gas-liquid exchange in the
rib 54 of the main portion 10 passes the upper slits
92B and 9%2C at the beginning of consumption of the
ink. Also, by the presence of the ribs 9B and SC,
reciprocal flow of the ink in the ink storage
portion 9 and the ink storage portion 56 can be
restricted. .

The external rib 15 is formed through overall
side surface of the main portion 10, as shown in
Fig. 7. Namely, the rib 15 is extended through both
regions of the ink storage portion 56 and the
negative pressure generating member storage portion
53 which are differentiated natural vibration
frequencies. By this, the natural vibration
frequency can be averaged to absorb pressure
vibration within the ink cartridge due to ejection
of the ink from the ink-jet head. As a result,
resonation to the pressure vibration can be
suppressed. Also, smooth ink supply can be provided
by absorption of the vibration.

Furthermore, the cartridge illustrated in Figs.
7 and 8 have smaller bottom portion of the ink
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the openi ndact that the ink storage portion is increased
volume by addition of the ink storage portion 9, the
remaining amount of the ink to be left being not
used at the bottom portion of the storage portion 56
can be reduced.

As set forth above, in the shown .embodiment of
the ink cartridge, the negative pressure control
means, such as the negative pressure generating
member 52 and so forth is provided in the main
portion 10, and only storage portion storing the ink
is provided in the sub-portion 11. With this

. construction, it becomes possible to provide
substantially the same performance in the ink
holding ability and ink supply ability with the
similar rib construction and similar design rule of
the negative pressure generating member to the
independent individual cartridge 3B shown in the
former embodiment.

Fig. 10 is a perspective view showing the
external view of the ink cartridge 3D of Figs. 7 and
8. As shown, the atmosphere communication opening
58 and the opening 4 are formed at one end of the
main portion 10. _

Fig. 9 is a block diagram showing a circuit for
controlling conversion in the ink~jet recording
apparatus 61 upon exchanging of the ink tank
cartridges in the foregoing embodiments, and
conversion of multi-tone recording, color mode,
monochrome mode and so forth.

The shown embodiment is designed to permit
control of the apparatus adapting to the ink tank
and head cartridge installed in the recording
portion 65 by inputting a command signal 64 to a
control portion through manual operation of a panel



porfion 4, preferably than the upper end of the opening pofttoftREmmmmm—m
internal volume of the ink cartridge to be placed | ower blﬁ?LAﬁEMEN@ISHEET
bceasedBy—ttrs,

t He upper or lower end of the opening portion 4 can Be d c =
the amount of the ink to be left being not used can be rgdlc |ﬁ§gove
tra?ghbﬁx 19S.} 7
' I e
th

4%

Uy

use efficiency of the ink. The ink cartridge 3Dillu
and 8 has two internal ribs 9B and 9C rn4%he~i nk st orage} p .
ribs 15 at a part of the outer surface of the cartridge,|in addition to
constructi oroperdoinky ghoveion 62 by user. The showi

construction facilitates switching of the mode
through manual control by the user. Even when the
ink tank and head cartridge is ekchanged, the
apparatus main body can adapt the operation thereto
so that the operation ability and general
applicability of the ink tank and head cartridge
according to the present invention can be enhanced.

Fig. 11 is a perspective view of a printer as
the ink-Jjet recording apparatus employing the above-
mentioned ink cartridge according to the invention.

In Fig. 11, the reference numeral 101 denotes a
printer, 102 denotes an operation panel provided at
the front upper portion of a housing of the printer
101, 103 denotes a paper feed cassette set in an
opening at the front face of the housing, 104
denotes a paper (medium to be recorded) supplied
from the paper feed cassette 103, 105 denotes an
ejected paper tray for holding the paper ejected
through a paper feeding path within the printer 101,
and 106 denotes a main body cover having
substantially L-shaped cross—section. The main body
cover 106 is adapted to cover the opening portion
107 formed at the right front portion of the housing
and pivotally mounted to the inside end of the
opening 107 via a hinge 108. Within the housing, a
carriage 110 supported by a guide (not shown) or so
forth is arranged. The carriage 110 is provided
reciprocally along the longitudinal direction of the
guide 9 or so forth in the width direction of the
paper passing through the paper feeding path.

In the shown embodiment, the carriage 110
generally comprises a stage 110a horizontally held
by the guide and so forth, an opening portion (not
shown) formed in the vicinity of the guide on the
stage 110a for installing the ink-jet head, a
cartridge garage 110b for housing the ink cartridges




S T NS SR I enan .,

| PLACEMENT wrept
- 38 - As can be appreciated fromFigs. 7 and 8, the iTrEVEEFiﬁlbsiQEI
and 9C serves as the partitioning plates are arranged at tuaté¥%gj££gre’

positions to the ribs 54 of the main portion 10, in the | ¢ngitud™val f
direction of the cartridge. By this, the strength of the gattridge can be

effectively reinforced. The internal_jigz 9B and 9C are pfovided with side
slits 91B and 91C and upper slits 92B a 92C so that they~wtt—never—block
ink flow and air flow in the ink storage portion_ 9 bx}the presence thereof,
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storage preventing the cartridge stored in the garage 110b
from loosing out.

The stage 1l0a is slidably supported by the
guide at the read end portion thereof, and the lower
side of the front end portion is mounted on a not
shown guide plate. It should be noted that the
guide plate may be the one serving as a paper
holding member for preventing the paper fed through
the paper feeding path from lifting off. Also, the
guide plate may be one which has a function to 1lift
up the stage relative to the guide in cantilever
fashion depending upon the thickness of the paper.

At the opening portion of the stage 110a, the
ink-jet head (not shown) is installed with directing
the ink injecting opening downwardly.

The cartridge garage 110b 1s formed with a

“through opening for simultaneously housing four ink
cartridges 3Y, 3M, 3C and 3Bk in back-and-forth
direction. At the both sides portions of the
outside of the cartridge garage 110b, an engaging
recess to engage with an engaging claw of the
cartridge holder 110c is formed.

At the front end portion of the stage 110a, the
cartridge holder 110c is pivotally mounted through a
hinge 116, The dimension from the front end face of
the garage 110b to the hinge 116 is determined in
consideration of the dimension to project the
cartridges 3Y, 3M, 3C and 3Bk from the front end
portion of the garage 110b when the cartridges are
housed within the garage. The cartridge holder 110c
is of generally rectangular plate shaped
configuration. For the cartridge holder 110c, a
pair of engaging claws 110e projecting from the
lower portion fixed by the hinge 116 for engaging
with the engaging recesses 110d of the garage 110b
in closure of the holder 110c. Also, for the
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vibration The position, the configuration and size of the
engaging hole 120 are determined corresponding to
the handle portion.

As set forth above, by employing the
exchangeable ink tank for the ink-jet according to
present invention, the frequency of exchanging the
ink tank can be reduced can be reduced. Also,
penetration of the bubble into the joint portion,
and the damaging of the filter which may otherwise
caused upon exchanging the cartridge, can be
reduced. Also, exchanging operation can be-
facilitated. :

With the effect set forth above, the factor
which may cause instability of injection, can be
eliminated to permit stable image formation.

Also, by the control on the recording apparatus
main body, switching of the printing modes can be
facilitated.

On the other hand, according to the present
invention, it becomes possible to provide the ink
tank cartridge and the ink-jet apparatus, which can
permit installation of the single color ink tank
cartridge and an ink cartridge containing at least
two colors or increase volume capacity, with
compatibility therebetween.

Accordingly,; is becomes possible to provide the
ink cartridge and the ink-jet apparatus adapted to
the manner of use by the user.

Although the invention has been illustrated and
described with respect to exemplary embodiment
thereof, it should be understood by those skilled in
the art that the foregoing and various other
changes, omissions and additions may be made therein
and thereto, without departing from the spirit and




frequency can be averaged to absorb pressure vibration wt
cartridge due to ejection of the ink fromthe ink-jet head
resonation to the pressure vibration can be suppressed. Al
supply can be provided by absorption of the vibration.
cartridge illustrated in Figs. 7 and 8 have smaller botto
I nk -39-43 -

rtion of the

scope of the present invention. Therefore, the
present invention should not be understood as
limited to the specific embodiment set out above but
to include all possible embodiments which can be
embodies within a scope encompassed and equivalents
thereof with respect to the feature set out in the
appended claims.



storage portion 56 by shifting the rib 54 backwardly fro

portion, in conparison with the cartridge shown in %lg Rﬁgiﬂiﬁﬂ§§¢H§HEEE
oT‘ t he facﬂrlﬂwlmmmmm ﬂIFrage portion is increased voljune by additionjo
the ink st he renai ni ng amount of the ink |t o019t Eig94beilN
not used at the béttd n1port|on of the storage portion 56 |cgn be reduced
As set forth above, in the shown enbodl t _of the ink cqrtrirdge—tie
negative pressure control neans, such as ?he negati ve prdssure generating
menber 52 and so forth is prOV|ded in the main portion 10, and only storage
portion st o€LAgMBe ink is provided in the sub-portion 11. Wth this

construction, it becones possi ble to provide substantially the sane
perfornancelln tEF in

1nk tank cartridge being able to supply ink
to a plurality of recording head and adapted to be
mounted on a carriage having partitioning members
for permitting independent detachable mounting,
characterized in that

said ink tank cartridge is formed by at least
two ink tank with integration condition, and has a
groove for accommodating said partitioning member
for permitting detachable mount of said integrated
ink tank cartridge on said carriage.

2. An ink tank cartridge according to claim 1,
characterized in that same ink is filled in each ink
tank of said integrated ink tank cartridge.

3. An ink tank cartridge according to claim 1,
characterized in that mutually different inks are
filled in each ink tank .of said integrated ink tank
cartridges.

4. An ink~jet apparatus characterized by
comprising: '

a carriage having a partitioning member for
independent mounting of ink tank cartridge being
able to supply ink to a plurality of recordlng
heads, characterized in that

said ink tank cartridge is formed by at least
two condition ink tank with integration, and has a
groove to accommodate said partitioning member for
detachably mounting of said integrated ink tank
cartridge on said carriage, said integrated ink tank
cartridge being connected to said plurality of
recording heads as mounted on said carriage.

" \ﬂ



IREPLACEMENT SH)
hol di ng abi | i-ty—and-i'nk supply ability with the simlar r{b MEN '%ﬁﬁET
and sim | ar ' £ e negative pressure generatipn th
| ndependent ﬂ \ﬂl‘m\t\wdge 3B shown in the forner e ogﬁ%q@‘%&é
Fig. 10 is a ect imvesvi Bw showi ng the external view df ihe_ ink
cartridge 3D of Figs. 7 and 8. As shown, 4tghe_at nbsphere gommuni cation

opening 58 and the opening 4 are forned at one end of the M ™ pottion.L
Fig. 9 is a_block diagram,showing a circuit for qontrollggfﬂconv rsion in

the ink-jet Yecofth ng ppaes APBR LGOS e AHAEAJ S Ton R dhk
cartridges ichdbadtEedoad émpathatntsaidndaonians obsoldewignddn€or

recordi ng, ¢Q de, nechrqne n 0 h. N h

enbodi ment ﬁ§§%§§§%dsg}%e}mﬁeggg@%&lgni égﬁk cartf&é@é 244 an
independent individual ink tank cartridge in
combination.

6. An ink-jet apparatus according to claim 4,
characterized in that said carriage is designed for
interchangeably mounting said integrated ink tank
cartridge and an independent individual ink tank
cartridge.

7. An ink-jet apparatus according to claim 4,
characterized in that respective tanks of said
integrated ink tank cartridge are filled with same
ink.

8. An ink-jet apparatus according to claim 4,
characterized in that respective ink tanks of said
integrated ink tank cartridge are filled with
mutually different inks. .

9. An ink-jet apparatus according to claim 4,
characterized in that said integrated ink tank
cartridge is filled with the same combination of
inks with dnother integrated ink tank cartridge.

10. An ink~jet apparatus according to claim 4,
characterized in that said integrated ink tank
cartridge is filled with mutually different
combination of inks to another integrated ink tank
cartridge.

11. An ink-jet apparatus according to claim 5,
characterized in that said integrated ink tank
cartridge is filled with a black ink, and

independent individual ink tank cartridges are

This Sheet Has Been Rzﬁi[:ed
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control of the apparatus adapting to the ink tank and head cdrtff

i nstall ed portion 65 by inputting a conmand S|gnﬁ¢
cont r ol } [ﬁ 'Bﬂlual operation of a panel
portion 62 wn construction facilitates sw tcpi kg

mode t hrough nanual control by the user.gBven when the

filled with yellow, cyan and magenta inks
respectively, for full color recording.

12. An ink-jet apparatus according to claim 5,
characterized in that respective ink tanks of said
integrated ink tank cartridge are filled with
vellow, cyan and magenta inks and said independent
individual ink tank cartridge is filled with a black
ink.

13. An ink tank cartridge according to claim 1,
characterized in that said ink tank cartridge has an
opening portion to be connected with the recording
head, a.negative pressure generating member housing
portion for housing a negative pressure generating
member therein and an ink storage portion located
adjacent said negative pressure generating member
housing portion and communicated therewith through a
communicating portion at the bottom thereof, and
storing an ink.

14. An ink-jet apparatus as claimed in claim 4,
wherein said ink tank cartridge has an opening
portion to be connected with the recording head, a
negative pressure generating member housing portion
for housing a negative pressure generating member
therein and an ink storage portion located adjacent
said negative pressure generating member housing
portion and communicated therewith through a
communicating portion at the bottom thereof, and
storing an ink.

15. An ink-jet apparatus characterized by"
comprising:

a carriage detachably mounting ink tank
cartridge being able to supply ink to a plurallty of

recordlng heads;
T




ink tank and head_cartridge i s exchanged, the apparatus REPbéﬁﬁﬂﬁﬁﬁ'éﬁﬁﬁT
t he opera%rUﬁ”’heret at the operation ability and g n§?§r““““ e —
appl i cabi | | Mﬁ%“ﬁnk and head cartridge according §o 1heor o RHENt
|nvent|on Fig. 11 is a perspective vi ey of a printer
as the ink- ret‘recordlng appar atus enpl oyi ng the above- nt

cartridge according to the invention~ 47 kn Fig. 11, thejreference nunera
101 denotes a printer, 102 denotes an operation panel provided at rvhe—fror

upper portion of .nousi n the printer. 1 n a er
cassette set inca éﬁ &3‘ tﬁ@‘f?érﬁ Jf%\é%]édf ?ﬁ qﬁb éﬁ & ﬁggr&%bﬁé{s a
paper (rred@ﬁmntrdchamécsr(fe:d) blpgk efinkr arehd apgrateed, cassette 103,
105 denote t ay.f o aper ejected through a
oo eno! eEBARIENS ARG duard Laleh LaR- i8S
a second ink tank cartridge, in which ink tanks
for three color inks other than black ink are
integrated, detachably mounted on said carriage;
an engaging portion formed in said carriage and
establishing a projection-and-recess engagement with

said first and second ink tank cartridges.

16. An ink-tank cartridge characterized by
comprising: _

a first storage chamber housing a negative
pressure generating member and having an atmosphere
communicating portion communicated with the
atmosphere;

" a second storage chamber in substantially
enclosed condition and communicated with said first
storage chamber only through a fine communicating
portion located remote from said atmosphere
communicating portion, and directly storing an ink
to be supplied to said first storage chamber, said
second storage chamber being arranged adjacent said
first storage chamber; and

an enclosed ink storage portion only
communicated with said second storage chamber and
located at respective side surfaces of said first
and second storage chambers.

17. An ink-tank cartridge according to claim 16,
characterized in that said ink~tank cartridge is
adapted to be mounted on a carriage having-
partitioning members, and is formed with recesses
for accommodating said partitioning members between
said first and second storage chambers and said

' T



and 106 denotes—a—fain body cover having substantially L-s .--.ACEMENU‘SHLEm

Cross-sectio cover 106 is adapted to cover |t he openiTigQ
portion 107 gl&ﬂ ‘lg&'ﬂ ﬁ@ ht front portion of the housi ;
nmounted to t he opening 107 via a hinge 1 / t hi
housing, a carriage 110 supported by a gglqg (not shown) - e
arranged. The carriage 110 is provided ciprocally alongt Iongitudinal
direction of the guide 9 or so forth in the width direction of the

passing t hddugh Amhelppetankedtaytpdidge accordiaghban cehmn‘u ehy, the
carriage 13%??8@%%%1z%ﬂﬁﬁhS%%é%5%%¥H'EQ é“%? g £ by 1 he

gui de and so n openi ng partion (not s e vicinity
of the gui ®OBRiORk -'Sﬁa flogd dpetwaan| ﬁn@%ﬁ@ltﬁl@?bﬂghé'aﬂlla cartridge

garage | 1094 rBush 89 dddi B4 et BirleSecond storage chambers
and the inner surface of said ink-tank cartridge,
and an ink supply opening portion is defined on a
wall of said first storage chamber opposing to said
partitioning wall.

19. An ink~-tank cartridge according to claim 17,
characterized in that said fine communicating
portion is defined between a partitioning wall
separating said first and second storage chambers
and the inner surface of said ink~jet cartridge, and
an ink supply opening portion is defined on a wall
of said first storage chamber opposing to said
partitioning wall, said ink supply opening portion
permitting insertion of a supply tube of the
recording head, said negative pressure generating
member in a vicinity of said ink supply opening
portion being a compressible region to be compressed
‘toward said fine communicating opening by insertion
of saild supply tube, and said ink being filled in
said negative pressure generating member in said
first storage chamber, said second storage chamber
and sald enclosed ink storage portion.

20. An ink-tank cartridge according to claim 17,
characterized in that said ink-tank cartridge has a
partitioning wall separating said first and second
storage chambers and defining said fine
communicating portion, and a partitioning plate
positioned within said enclosed ink storage portion
and offsetting from an extension of the position of
said partitioning wall, said partitioning plate
permitting movement of the ink and atmospheric air.

Th;s Sheet Has Been
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- 41 - 3Y, 3M—3C.and 3Bk, and a cartridge holder 110c
cartridge stoHid I n the garage 110b from | oosi ng out. st age

h
slidably supp H"M mmﬁl' e at the read end portion ft ergafOChﬂa%t h
rtion is nounted on a not {shown gui de pl afe

| oner side of L
It should be noted tha

t he —- 49 -~

21. An ink-tank cartridge according to claim 17,
characterized in that said ink~-tank cartridge has a
partitioning wall separating said first and second
storage chambers and defining said fine
communicating portion, and a partitioning plate
disposed within said enclosed ink storage portion
and spaced from the side surface of said first and
second storage chambers and having communicating
portion at the upper portion. '

22. An ink-tank cartridge according to claim 17,
characterized in that said ink-tank cartridge has a
volume ratio of the sum of volume of said second
storage chamber and said enclosed ink storage
portion versus that of said first storage chamber in
a range of 3 : 1 to 1 : 1.

23. An ink-tank cartridge according to claim 17,
characterized in that said ink-tank cartridge has a
gas—liquid exchange promoting structure extending
from said fine communicating portion to the position
opposing to said negative pressure generating member
within said first storage chamber, and a gas/liquid
interface is defined within said negative pressure
generating member.

24. An ink-tank cartridge according to claim 17,
characterized in that said ink—-tank cartridge has a
atmosphere communicating enclosed path having an
inner opening portion at the upper center portion of
said first storage chamber and communicating with
said atmosphere communicating opening. |

25. An ink-tank cartridge according to claim 17,

characterized in that said ink-tank cartridge has

ribs for adjusting natural vibration frequency on
- the side surface of the tank and extending in

This Sheet Has Been Replaced
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QU|de plate may be the one serV|ng as a paper hol di ng

t he paper fedthroughthe feeding path fromlifti off Al so, t
gui de pl ate rrammL mj&s a function to lift up fthe s %@ETr‘lspgtl e
to the guide i i on dependi ng upon the thi ¢kness of the

paper. At tHhe bpenlng portlon of the stage |10a, th
shown) is installed with directing the $68k- njecting op
The cartridge garage 110b is forned with a through openi ng for

E;gﬁlgﬁg?gﬁ# ?#’Zic |o%®r?é?hﬁecg%%ﬁkgﬁgg3§or% tﬁ?@;utm de of the

cartri dge ell’-ﬁ)b an engagi ng recess to engage vmth an engagi ng cl aw
of the cartridge holder 110c is forned. At the front end portion of the

tage | 10a he , , . :
stad Qé. An ink-tank cartridge according to claim 17,

characterized in that said fine communicating
portion is defined between the partitioning wall
separating said first and second storage chambers
and the inner surface of said ink-jet cartridge, an
ink supply opening portion is defined in the surface
of said first'storage chamber opposing to said
partitioning wall, and the bottom surface of said
enclosed ink storage portion is located at higher
position than the bottom surface of said first and
second storage chambers.

27. An ink for an ink-tank cartridge having a first
storage chamber housing a negative pressure
generating member and having an atmosphere
communicating portion communicated with the
atmosphere, and a second storage chamber in
substantially enclosed condition and communicated
'with said first storage chamber only through a fine
communicating portion located remote from said -
atmosphere'communicating portion, and directly
storing an ink to be supplied to said first storage
chamber, said second storage chamber being arranged
adjacent said first storage chamber,

wherein ink has a surface tension in a range of
greater than or equal to 20 dyn/cm and less than or
equal to 55 dyn/cm.

i il



cartridge holder I10c is pivotally mounted through a: hinge.l16. The
dimension fromthe front end face of the garage |10b taq the hi nge 116 is
determ ned in consideration of the dinmension to projec v 5 *%?/
3M 3C and 3Bk fromthe front end portion of the garag ISR
cartridges are housed wthin the garage. The cartridge} bf{
general ly rectangul ar pl ate shaped configuration. For ghe¢ ¢t 00?(1’99{; hoj der
| 10c, a pair of engaging claws 110e pr@Eecting fromthg fower porti or%f i xed

by the hinge 116 for engaging with the engagi ng recessgs riage
110b in closure of the hol der lloc.AélmAéqf t he

INK TANK CARTRIDGE AND INK-JET APPARATUS
ANSTALLED THE INK TANK CARTRIDGE

An ink-tank cartridge has a first storage
chamber (53) housing a negative pressure generating
member (52) and having an atmosphere communicating
portion communicated with the atmosphere, a second
storage chamber (56) in substantially enclosed
condition and communicated with the first storage
chamber (53) only through a fine communicating
portion located remote from said atmosphere
communicating portion (57), and directly storing an
ink to be supplied to the first storage chamber
{53), the second storage chamber (56) being arranged
adjacent the first storage chamber (53); and an
enclosed ink storage portion (9) only communicated
with the second storage chamber (56) and located at
respective side surfaces of the first and second

- storage chambers (53, 56). The bottom surface of
the enclosed ink storage portion (9) is located at
higher position than the bottom surface of the first
and second storage chambers (53, 56).

FIGURE 1
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- 42 - cartridge holder 110c, an engaging hole 120 for engaging wth
handl e portions of respective cartridges 3Y, 3M 3C and 3Bk, I'n a plate
portion. The position, the configuration and size of the ez al.g.
are determ ned corresponding to the handl e portion. As] &I A
by enpl oyi ng the exchangeabl e ink tank for the ink-jet accprdin t }
I nvention, the frequency of exchanging the ink tank can bqg -redyg%f%&be
reduced. Al so, penetration of the bubble into the joint pgrt}ion, 70

1

STt

3A

W e L .

-

FIG.1



and the damaging of the filter which may ot herw se caused upon exchangi ng
the cartridge, can be reduced. Al so, exchanging operatio
facilitated. Wth the effect set forth above, the fa

cause instability of injection, can be elimnated to per
formati on. Al so, by the control on the recordi ng appprht
switching of the printing nodes can be facilitated. t
according to the present invention, itgbecones possibleijt
tank cartridge and the ink-jet apparatus, which can per
the single color ink tank cartridge and an ink cartridg
| east two colors or increase volune capacity, with conpatibility

t her ebet ween.

nai n body,

ﬂg @ehdénard,

[ Fremecnnneonnna,
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g
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Accordingly, is becones possible to provide the ink cartridge and the
I nk-j et apparatus adapted to the nmanner of use by the user. Al t hough
the invention has been illustrated and described with r t to exenplary
enbodi ment thereof, it should be understood by those ski revERe: S
that the foregoing and various ot her changes, om ssions EEPE rwfﬁﬁh%jﬁa?

be made therein and thereto, wi thout departing fromthefspirjt and

3
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- 43 - scope of the present invention. Therefore, the present invention
shoul d not be understood as Ilimted to the specific enbodifrent set out
above but to include all possible enbodi mrents which ca

a scope enconpassed and equi val ents thereof with respe
out in the appended cl ai ns.

r—be-—eibhodi-es—W-t-hi N
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- 44 - CLAIMS: 1. An ink tank cartridge being able to supply ink to a
plurality of recording head and adapted to be nounted on a.carriage having
partitioning nmenbers for permitting independent detachabl g
characterized in that said ink tank cartridge is forng .
ink tank with integration condition, and has a groove for Jagcomo
said partitioning nenber for permtting detachabl e nount
ink tank cartridge on said carriage. 5




2. An ink tank cartridge according to claim1l, characterized in that sane
ink is filled in each ink tank of said integrated ink tank cartri-dge. 3.
An ink tank cartridge according to claim1l, characteriz Ln._that mutually
different inks are filled in each ink tank of said int M%@E

cartridges. 4. An ink-jet apparatus characterized by qo
carriage having a partitioning nenber for independent nt,ﬁ: of apk
cartridge being able to supply ink to plurality of rec¢rd @Q:re@&é,
characterized in that said ink tan® cartridge is f | eas Wo
condition ink tank with integration, and has a
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groove to acconmpdate said partitioning nmenber for detachably..mounting of
said integrated ink tank cartridge on said carriage, said |
tank cartridge being connected to said plurality of recordfjpmn
nount ed on said carri age. - 45 - 5. An ink-
according to claim4, characterized in that said carriage
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nmounting said integrated ink tank cartridge and an i ndependent i-ndividual
I nk tank cartridge in conbination. 6. An ink-jet apparatus cording to
elaim4, characterized in that said carriage is designed fo
i nt erchangeably nmounting said integrated i nk tank cartridgefap
i ndependent individual ink tank cartridge. 7. An ink-jet appgratus
according to claim4,. characterized in that respective tanks jof 19&'1)@‘;‘1996
integrated ink tank cartridge are filled with same ink. 8. An ink-jet
apparatus according to claim4, characterized in that respgctive TTR

of said
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integrated ink tank cartridge are filled wth nutually different inks. 9.
An ink-jet apparatus according to claim4, characterized in that said
integrated ink tank cartridge is filled with the same conbi'nati on of inks
with another integrated ink tank cartridge. 10. An inkgy pparat us
according to claim4, characterized in that said integrgﬁﬁﬁgﬁgaﬂﬂ?P 3
cartridge is filled with nmutually different conbination ' !
integrated ink tank cartridge. 11. i nk-j et apparatys acyﬁgﬂﬁf%%;o Q
5, characterized in that said integrated ink tank cartrfi qge i 4%
a bl ack ink, and
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4

I ndependent individual ink tank cartridges are
-,46 - filled with yellow, cyan and nmagenta inks respectively, for ful
color recording. 12. An ink-jet apparatus according to claims5, o

characterized in that respective ink tanks of said integ
cartridge are filled with yellow, cyan and magenta inks 7BWEAH‘SHEET
| ndependent )

10 19 OCT 1994
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i ndi vidual ink tank cartridge is filled with a black ink. 13. An ink tank
cartridge according to claiml, characterized in that said ink tank
cartridge has an opening portion to be connected with the recording head, a
negati ve pressure generating nenber housing portion for housing a negative
pressure generating nenber therein and an ink storage=porti.on |ocated

adj acent sai d negative pressure generating nenber housj portion and
communi cated therew th through a commppi cating porti ofp [ er=beit.om
t hereof, and storing an ink. 14. An ink-jet apparat :
4, wherein said ink tank cartridge has an openi ng por
with the recordi ng head, a

105

FIG.11




£}

negét I ve press L&CIEMENT S;H}
4 UG 8% ur

adj acent sai d neg

1%

Fﬁ%er hou5|ng portion for housing a nega
pressure gener tin%anenber thetel n and an ink st or.age portion | ocated

jat pjener ati ng nenber housi Rgr portion and™”
comuni cat ed thedew th throughjajcomunicating porjion at the bottom .

Tortg = EMENT S

thereof, and stjorTng an Ink. 15] An ink-jet appaVMatus characteriged by |,
conpri si ng: | a carriage detachably nLing ink tank cartridge belng K i

able to supply ink to a plurality of recording hedds;

i

CLAIMS: :
ST ek ,e
1. An ink tank cartridge being able to supply ink
to a plurality of recording head and adapted to be
mounted on a carriage having partitioning members
for permitting independent detachable mounting,
characterized in that

said ink tank cartridge is formed by at least
two ink tank with integration condition, and has a
groove for accommodating said partitioning member
for permitting detachable mount of said integrated
ink tank cartridge on said carriage.

2. An ink tank cartridge according to claim 1,
characterized in that same ink is filled in each ink
tank of said integrated ink tank cartridge.

3. An ink tank cartridge according to claim 1,
characterized in that mutually different inks are
filled in each ink tank of said integrated ink tank
cartridges.

4., An ink—jet apparatus characterized by
comprising:

a carriage having a partitioning member for
independent mounting of ink tank cartridge being
able to supply ink to a plurality of recording
heads, characterized in that

said ink tank cartridge is formed by at least
two condition ink tank with integration, and has a
groove to accommodate said partitioning member for
detachably mounting of said integrated ink tank
cartridge on said carriage, said integrated ink tank
cartridge being connected to said plurality of
recording heads as mounted on said carriage.

HIIIIII I IIIII I Il |III
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. REPLALEwEAG salely REPLACEMENT SHEET
- 47 - afifrst |nk tank arit ri dge, in which a plurality of ink tanks
ifor black ink ar o RUG3YIN, det achably mounted on said carriage; a
second i nk tank ,artrldge in ich ink tanks for three color inks other
than bl ack inkjate—+ntegrated: detachably nmounted on said carriage; an
engagi ng porti¢n fornmed in said parriage-and establishing a
proj ecti on- and-T®&CEss engagenent with safd first and second ink tank
cartri dges, .
. An ink-jet apparatus according to claim 4,

characterized in that said carriage is designed for
mounting said integrated ink tank cartridge and an
independent individual ink tank cartridge in
combination.

6. An ink-jet apparatus according to claim 4,
characterized in that said carriage is designed for
interchangeably mounting said integrated ink tank
cartridge and an independent individual ink tank
cartridge.

7. An ink-jet apparatus according to claim 4,
characterized in that respective tanks of said
integrated ink tank cartridge are filled with same
ink.

8. An ink-jet apparatus accerding to claim 4,
characterized in that respective ink tanks of said
integrated ink tank cartridge are filled with
mutually different inks. '

9. An ink-jet apparatus according to claim 4,

| characterized in that said integrated ink tank
% cartridge is filled with the same combination of
inks with d@nother integrated ink tank cartridge.

10. An ink~jet apparatus according to claim 4,
characterized in that said integrated ink tank
cartridge is filled with mutually different
combination of inks to another integrated ink tank
cartridge.

11. An ink-jet apparatus according to claim 5,
characterized in that said integrated ink tank
cartridge is filled with a black ink, and

independent individual ink tank cartridges are

L
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filled with yellow, cyan and magenta inks
respectively, for full color recording.

12. An ink-jet apparatus according to claim 5,
characterized in that respective ink tanks of said
integrated ink tank cartridge are filled with
yellow, cyan and magenta inks and said independent
individual ink tank cartridge is filled with a black
ink.

13. An ink tank cartridge according to claim 1,
characterized in that said ink tank cartridge has an
opening portion to be connected with the recording
head, a.negative pressure generating member housing
portion for housing a negative pressure generating
member therein and an ink storage portion located
adjacent said negative pressure generating member
housing portion and communicated therewith through a
communicating portion at the bottom thereof, and
storing an ink.

14. An ink-jet apparatus as claimed in claim 4,
wherein said ink tank cartridge has an opening
portion to be connected with the recording head, a
negative pressure generating member housing portion
for housing a negative pressure generating member
therein and an ink storage portion located adjacent
said negative pressure generating member housing
portion and communicated therewith through a
communicating portion at the bottom thereof, and
storing an ink.

15. An ink—-jet apparatus characterized by
comprising:
a carriage detachably mounting ink tank

cartridge being able to supply ink to a plurality of
recording heads;

I g
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a first ink tank cartridge, in which a plurality
of ink tanks for black ink are integrated,
detachably mounted on said carriage:

a second ink tank cartridge, in which ink tanks
for three color inks other than black ink are
integrated, detachably mounted on said carriage;

an engaging portion formed in said carriage and
establishing a projection—-and-recess engagement with
said first and second ink tank cartridges.

—_—
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ABSTRACT

INK TANK CARTRIDGE AND INK-JET APPARATUS
INSTALLED THE INK TANK CARTRIDGE

An ink-tank cartridge has a first storage
chamber (53) housing a negative pressure generating
member (52) and having an atmosphere communicating
portion communicated with the atmosphere, a second
storage chamber (56) in substantially enclosed
condition and communicated with the first storage
chamber (53) only through a fine communicating
portion located remote from said atmosphere
communicating portion (57), and directly storing an
ink to be supplied to the first storage chamber
(53), the second storage chamber (56) being arranged
adjacent the first storage chamber (53); and an
enclosed ink storage portion (9) bnly communicated
with the second storage chamber (56) and located at
respective side surfaces of the first and second
- storage chambers (53, 56). The bottom surface of
the enclosed ink storage portion (9) is located at
higher position than the bottom surface of the first
and second storage chambers (53, 56).

FIGURE 1



