LI QUI D STORAGE CONTAI NER FOR RECORDI NG APPARATUS The present

i nvention relates generally to a . liquid storage container. M#éo2300-6
particularly, 5 the present invention.relates to a liquid Stfﬁd%@e
cont ai nerserwstoring a li'quid usable as; _ a recording agent for'a top
recordi ng apparatus such . as an ink jet recordi ng apparatus, a J
phot oel ectrical copying machine, a facsimle 10 wunit or the like.

addition, the presay groraddVEEOUNTAIMGEARL OR RECORDING NP PARRTUE ﬁgpal ly
including a liquid storing—container of the f oregoi ng type.
Addi tionally, the present I nvention relates to a recordi ng appar at us
15 having a recording unit of the foregoing type nmount ed t her eon.
The present invention relates generally to a
liquid storage container. More particularly,
S the present invention relates to a liquid
storage container for storing a liquid usable as
a recording agent for a recording apparatus such
as an ink jet recording apparatus, a
- photoelectrical copying machine, a facsimile
10 unit or the like. In addition, the present
invention relates to a recording unit integrally
including a liquid storing container of the
forggoing_type.- Additionally, the present
inveﬁtion relates to a recording apparatus
15 having a recording unit of the foregoing type

mounted thereon. - . -

20
A conventional liquid ejection recording
apparatus (hereinafter referred to as an ink jet
recording apparatus) is generally constructed
such that a recording head for discharg;pg ink
25 therefrom and an ink stéring section assdciated
with tﬁé recording. head are separately arranged
as individual components at the different

positions located away from each other but they



20 A conventional liquid ejection recording "~ appar at us
(hereinafter referred to as an ink jet recordi ng apparatus) is
general |l y_ constructed such that a recording head for discharging ink
25 therefromaand an ink storing secti o a&soci at ed with the recording
head are separately arranged as individual conponents at the different
D 1 e s QSR LUS e BIRES R A B RACT | SCRET V2R feeding
system inel usiug Ol AU Bl (LA spol (R0l B dRestyl hessdehyeern.
Dot TP PERE” dnerpb¥ed DONSBRI el €1 ecor o apparat s

pi pi ng operation i spaeliii€dolothenecessity for extending a long

_ S5 ink feeding pipe between both the components,

: the conventional ink jet recording apparatus
constructed in the above—described manner has
problems in thata piping operation is achieved for
the apparatus with much difficulties, and

10 moreover, vaporized ink or air is liable to
invade in the apparatus. To cope with the
foregoing problems, the applicant

~proposed an ink jet recording
apparatus of the typeﬁlﬁmﬂa- recording head and

15 an ink storing section are united with each
other in the form of an integral unit
(cartridge), as disclosed in official gazettes
of Japanese Patent Application Laying-open Nos.
61-249757, 63-22653 and 63-275793. According to

20 the proposals, the aforeméntioned problems
associated with evaporation of ink and invasion
of air can be obviated, and an advantage
attainable from the proposals is that any
unskilled-user can easily handle an ink feeding

25 system including an ink storing section because
no piping operation is required.

However, when ink in the ink jet recording

apparatus is completely consumed Up t0 a final



the apparatus with nuch difficulties, and 10 noreover, vaporized ink or

air is liable to I nvade in the apparatus. To cope with the

fOfeg0|ng probl ens, the applicant proposed an ink

j et recordlngr apparatus of the typeidhwhich a recording head and 15
an ink storing section are united with each other in the formof an

I ntegral unit (cartridge), as disclosed in official gazettes of
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However, when TNk in appar a
1{Pn5“m“i“9 “%fkﬁ'%@new one. In practice, there often arises

an occasion that ink in the cartridge is
completely consumed ém the recording head is
unavoidably exchanged with a new one although it
has still some running life. In the

10 circumstances as mentiornied above, many requesté
have been raised from users for providing an ink
jet recording apparatus which-assures that a
recording head including highly functional
components such as piezo—-electric elements,

15 silicon wafers or the like can fully effectively
be utilized. |

To satisfactorily meet these requests, the

applicant proposed an on-—-carriage type ink jet
recording apparatus including a recording head

20 and an ink tank cartridge integrated with each
other without any necessity for performing a
pPiping operation wherein the recording head can
fully be utilized till a final time of running
life, and moreover, the recording head can be

25 disconnected from the ink tank cartridge when
the latter is exchanged with a new one. With
this on-carriage type ink jet recording

apparatus constructed in that way, the ink



-3 dropl et of ink, he or she should purchase a new cartridge
havi ng a recordi ng head and an ink tank cartridge integrated with each
ot her so as to allow the used ink cartridge to be exchanged 5 with a
new one. ‘kn practice, there often arisesq - an occasion that ink in the
cartridge is - conpletely consuned and the recording head is

unavoi dably exchanged with a new one al though it has still sone

runni ng |ife.tankt kardpidiaecurshtadssing nentindnecaabaePeatsddlyequest s
have been raised fromusers for providing an ink jet recording
appar at us whiké esmhamgedafora a new ANyl FREl FAGRTALGN v

functi onal conponents such as piezqg-electric el enments 15 silicon

wafers or theEpRe XQACRES Fhe repd Rf Fte runmps _L}lifFi'ze(f?s long To
sat ST actorl (TRl HISRS EAERREs Hra,pr SR AERIAIESERED, o ng
fﬁ?ad- 5 jet recording apparatus, a series of recording
‘ operation can.be sequentially - performed for
several thousand sheets of paper with a single
recording head while only the ink tank cartridge
containing no ink is repeatedly exchanged for ~ a
10 new one. With the on-carriage type ink jet
recording apparatus, when any recording
operation can not be performed any more because
the running life of the recording head has expired,
a user is required to purchase.a new recording
15 head so that a recording operation can be
restarted with the new recording head. 1In
addition, the a“I!x.'tlicant: " made various kinds of
prqposals with respect to an ink storing
container to be integrated with a recording head
20 in practical use.

As printing techniquesg, hardware. and
software for personal computers advance year by
year in the aforementioned circumstances, it
becomes possible to perform each printing

25 opergpion with ease and beautiful
appearance. On the other hand, performances

imposed on a recording apparatus are elevated

with improved versatility. Although there often
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This makes it difficult to finally determine the
type of ink to be selected. In other words, a
user is required to make a decision at his
discretion as to which type of ink to be used.
This tendency is remarkably intensified at
present because users increasingly employ color
printing. In addition, it is expected that
various types of inks each having different
phy§ical and chemical properties are put in
practical use. This fact has a significant
effect on designing of an ink tank cartridge.
Thus, there arises a necessity for preparing an
ink taqk_cartridge corresponding to each type of
ink to be used.

Another problem is concerned with an optimal
working volume of ink tank caitridge which
should be determined correspondiﬁg to a certain
kind of ink. For example, in the case that a
user frequently performs recording operations,
it is desirable for him or her to print many
sﬁeeEs of paper with the reduced number of
exchanging operations each performed for
exchanging an ink tank cartridge containing no

ink with a new one. On the contrary, in the
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apparatus constructed in that way,

t he

a



containing no ink is repeatedly exchanged for a 10 new one. Wth the
on-carriage type ink jet recordi ng apparatus, when any recording
operation can not be perforned any nore because the running life of

t he recor‘di ng+-head- has expired, a-uber-is required to purchase a new
recording 15 head so that a recording operation can be restarted
with the new recording head. In addition, the applicant nmade vari ous
ki nds of Cﬁﬁﬂx%%ﬁ§\ﬁt¢§¢ésﬁﬁﬁnﬁ% énSMﬂd%t@ﬂmg§r of §Bmﬁﬁﬁer to be
i ntegrated mnth a recording he 20 in practjcal  us

printing techfiV§Fss, haP&ns er%ﬁﬂrdlngsﬁf’?\ﬁér 9%rlEeP§f’1ﬁa‘Pr@Sﬁ’pﬁl§rs

advance year

becomes p055|g¥gltdrp§§$%rﬁﬁé;£§ %%ﬁ%ﬁgﬁgkl edoﬁééggggﬁ? Cfﬁ gggé and
beauti ful  — napnesi 386 LOSH Nes 30l aerhgr i nposed on

a recording apparatus are el eva nprove versatlllty Al t hough
_there oft@ cartridge containing a large quantity of ink.

Specifically, when the recording head is kept
inoperative for a long time after a small
quantity of ink is consumed for each recording
opération, volatile components contained in ink
10 are vaporized therefrom, causing coloring
substances to be adversely transformed. For
this reason, a user is required.to excﬁange the
ink tank cartridge for a new one every time a |
_ rec&rding operation is rarely performed. This
15 leads to. the result that he or she pays some
money for the ink useleésly remaining in the ink
tank cartridge. In the circumstances -
mentioned above, many requests have been raised
from many users for providing an ink tank |
20 cartridge which is simple in structure and
contains a small quantity of ink. On the other
hand, for a user who prints a large number of
sheets at every recording operation, there is a
need to provide an ink tank cartridge
.25 containing a possibly large quantity of ink in
the féstrictively predetermined working volume
thereof. 1In this case, it is desirable that

each recording operation is achieved at a low



- 5- ari ses an occasion that a sel ection should be made as to
whet her a dye based i nk shoul d be used or a pignent based ink should
be used, each of both the types of inks has its own feature. 5 This
makes it difficult to finally determ ne-t e — type of ink to be

sel ected. In other words, a user is required to nake a decision at his
discretion as to which type of ink to be used. This tendency is

renar kabl y i nt BAiFE 2Bgatcoan adtdeughbsbeisenks&ank nersssnidge éapl oy
col or printing. In addition, it is expected that various types of
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practical use._Thi s, fact has %glcan ct on_designing of an
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—_ 5 of advanced techniques will be developed with

e

respect to the ink jet recording apparatus in

future. In addition, it is anticipated that

each ink tank cartridge is constructed with a

different structure corresponding to a common
10 recording head.

In the cése that an exchangeable type ink
tank cartridge is used for the ink jet recording
apparatus, ‘it is necessary that a measure is
taken for the purpose of preventing dust or

15 similar foreign materials from entering the ink
jet recording head when a poréus ink absorbing
member molded of an elastic material is employed
as means for retaining ink in the ink tank
cartridge. In practice, however, since fine

20 fragments are torn or peeled away from the
porous ink absorbing member during each
recording operation, it is additionally
necessary that a filtering member is disposed in
an ink flow path in order to prevent the fine

25 fragments from entering the recording head. To
this end, it is thinkable that the filter is
disposed on the ink tank side. 1In this case, a

filter should be disposed on every ink tank



Anot her problemis concerned with an optimal 20 working volune of ink tank
cartridge which shoul d be determ ned corresponding to a certain

kind of ink. For exanple, in the case that a user frequently perforns
recordi nd operati ons, it is desirabl® for himor her to print many 25
sheets of paper with the reduced nunber of exchangi ng operations each
performed for ..exchanging an ink tank cartridge_containing no I nk._
with a new onecabhhifigeent HHyS Lf because if & filter 1s

-6 - case.that a, user prints a snmall nunber, of .sheet every
tine a recordi‘ﬁbSBﬁ’eﬁ’ea‘?iBHliﬁgaﬁg‘Ff SRR Y9 ea%ﬂf.ge,hé:fl}exlr? i s
econom cal ly upag¢ tabl e _f . .t I 1,.N e ta.use an ink tank
5 cartridge co%Fé%%angga&ﬁ%%nﬁﬁéﬁﬂ ?‘3‘%? %iﬁ‘%'t b2 gi&g’elm ically, when.

t he recording s ; [ radd : 0 [ er a smal
quantity of i n€8?§l@é\iﬁ%&%%?lgagh(i%reeco#glgﬁggd “onOtiid f@l@éﬁ;,

5 causing the latter to be clogged with the dust

; or the like before the running life of the
recording head expires.
To assure that the ink" jet recording
apparatus is designed with smaller dimensions,
10 it is obviously required that the ink tank
cartridge itself is designed with smaller
dimensions. To this end, the working volume of
the ink tank cartridge should restrictively be
deﬁermined. However, since a quantity of ink to
15 be consumed by the recording head corresponding
to a predetermined content of recording is kept
constant regardless of the dimensions of the ink
jet recording apparatus, it is required that a
running.cost of the ink tank cartridge is taken
20 into account for the purpose of designing each
ink tank cartridge with smaller dimensions on
the assumption that the ink tank cartridge
containing no ink is exchanged with a new one.
To meet the requirement, it is highly requested
25 that an utilization efficiency of the ink stored'
in the ink tank cartridge is elevated as far as

possible.

However, to satisfy the foregoing request,



operation, volatile conponents contained in ink 10 are vaporized
therefrom causing coloring subst ances to be adversely transforned.
For this reason, a user is required to exchange the i nk tank
cartridgd for <a new one every tine a—- g —recording operation is rarely
performed. This 15 leads to the result that he or she pays sone
noney for the ink uselessly remaining in the ink tank cartridge. In

the circunst apges ink jetentéosediapvappaaatusduest £imve been rai sed
from many users for providing an ink tank 20 cartridge Mhiih is sinple in
structure andfollowingt @xrmbhemsaltio goansoved . | fre T + e Ldther

hand, for a user who prints a_ | arge nunber of sQfets at every
recordi ng opetat ii@prener ¢ekiability n@fd aasrh B6FAEF AR i nk tank
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- an ink flow path when the ink tank cartridge is
exchanged with a new one should be removed from
the ink. To this end, a pump arranged in the
ink jet recording apparatus is driven to
10 removably suck the air together with.the ink
discharged from ink discharging orifices. An
extra quantity of ink sucked together with the
air_With the aid of the pump is uselessly wasted
as it is without any possibility that it is used
15 for achieving a recording operation. In the
case of a convenfional comparatively large-sized -
ink jet recording apparatus, since an ink tank
cartridge has certain allowance in respect of an
ink storing capacity, when a power source of the
20 ink jet recdrding apparatus is turned on, a pump
is automatically driven once per 72 hours so as
to elevate reliability of each recording
operation. 1In addition, when the ink jet
recording apparatus is designed with sufficient
25 allowance in respect of a capacity of sucking
ink per each pumping operation as well as an ink
sucking pressurc induced by the pﬁmp, air

bubbles can reliably be removed from the



printing cost although the ink tank cartridge is produced at an
expensi ve cost. This shows nmerely an exanpl e of explaining the current
tendency that it is expected that various types 5 of advanced techni ques
wi || be devel oped with respect to flge ink jet recording apparatus in
future. In addition, it is anticipated that each ink tank cartridge is
constructed with a different structure corresponding to a comon 10

recording heaglecording helad tAgdCcase tidk 8arixchapgedelge timetiek

tank cartridge is used for the ink jet recording apparatus, it is
necessary thaink negtsureciording agpardoust.he purpose of preventing dust
or 15 simlar foreign materials fromentering the ink j.et recording
head when a porousHPme¥@seor Binghe cagenief appled orshred ddthc materi al

i s enpl oyed as neans for retaining ink_in the ink tank
tank cartridge having & small ink storing

—. 5 capacity, when a large quantity of ink is

; uselessly wasted by performing the same pumping
operation as mentioned above, a frequency of
repeatedly exchanging each ink tank cartridge
containing no ink with a new one is increased,

.10 causing a user to unpleasantly suffer from a
troublesome exchanging operation accompanied by
an increased running cost. Thus, the
advantageous effect attained by designing each
ink tank cartridge with smallef-dimensions is

15 degraded or lost. To cope with the foregoing
problem, a proposal was made as to a process of.
minimizing a quantity of ink to be uselessly
pumped out. together with ‘air bubbles per each
pumping operation.

20 To assure that an ink tank cartridge can be
disconnected from a recording head on a printer
carriage, it is inevitably necessary to dispose
a valve mechanism in the ink tank cartridge in
order to prevent ink from leaking from the ink

25 tank cartridge by quickly sealably closing an
ink flow path with the valve mechanism after the
ink tank cartridge is disconnected from the

recording head. In addition, a filter is



cartridge.

In practice, however, since fine 20 fragnents are torn or

peel ed away fromthe porous ink absorbing nmenber during each

recordi ng operation, it is additionally necessary that a filtering
menber is disposed in an ink flowpatth-n order to prevent the fine 25
fragments fromentering the recording head. To this end, it is

t hi nkabl e that the filter is di sposed on the ink tank side. In this
case, a fdisposebuid haedi sposediorg ehepg itk thmkdownstream

- 8- cartridge. This is because if a filter is di,sposed only at the
recordi ng headk eeoﬁrﬁhe Val%ﬁ|@§§ﬂ§ﬂk§$unCWNﬁPth5tl&wﬁs§ﬂm§ i | ar

foreign materials are deposited on the fil
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case that the ink tank cartridge and the
recording head aré connected to and disconnected
from each other several times for some reason,
there arise malfunctions that air bubbles invade
in the valve space, resulting in each recording
operation being unstably achieved after the ink
tank cartridge is connected to the recording
head, and moreover, ink feeding is interrupted
dug to the invasion of the air bubbles in the
course of certain recording operation. To
obviate the foregoing malfunctions, it suffices
that the pump is driven in the same manner as
the conventional ink jet recording apparatus.
However, in the case. that a quantity.of ink to
be uselessly wasted per each pumping operation
is restrictively reduced for.the small-sized ink
jet recording apparatus in the above-described
manner, there arises a problems as noted below.
The foregoing problem will be described
below with reference to Figs. 3A to 3C and Figs.
4A tg 4C. For example, in the case that an ink
tank cartridge 2-1 and an ink jet recording head
2-2 are frequently connected to and disconnected

from each other or in the case that an assembly

causin Qf | atter to be
861% B the
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apparatus is designed with smaller dinensions, 10 it is obviously required

that the ink tank cartridge itself is designed with snmaller

di mensions. To this end, the working volunme of the ink tank cartridge
shoul d restrictively be det er mi ned.; 4dlowever, since a quantity of ink
to 15 be consuned by the recording hea correspondlng to a
predeterm ned content of recording is kept constant regardl ess of the
di mensions of othe hé@kink tdfk EAGYF dgeappayr aaﬁa tife | $nkegldd ed that a
runni ng cost of the ink tank cartridge is taken into account for the
purpose of degegordgingchead 2002k isinkeptr t:rnqgerwtt:rvénﬁbh:em di mensi ons
on the assunption that the ink tank cartridge contai ning no ink
i s exchanged Wwong & hme afe. severallo mesthishe tlrquer amehsesi an s highly
requested 25 that an utilization efficiency of the ink stored in the

ink tank cartPC@fSienelthat ed denge part of pbbei ink held in  However,

0 sati sf the fore oi ng regues
2 % he s acegde§wned between the ink jet recording

head 2-2 to a valve space 2-3 is lost due to
vaporization of the ink. In this case, ink can
not satisfactorily be fed to the ink jet
recording head 2-2 merely by a single pumping

10 operation achieved by a pump 2-4 of which flow
rate is set to a predetermined one. In such
case as mentioned above, it is necessary to
continuously perform same pumping operations
several times in order to compensate the

15 shortage of a pumping capacity.

As is apparent from Figs. 3A to 3C, in the
case that the pumping operations are
intermittently performed several times, the ink
2-5 once sucked in the ink jet recording head 2-

20 2 in the course of each pumping operation is
caused to return to an ink reservoir 2-7. To
prevent an occurrence of ink return flow as
mentioned above, it is recommehdable that
adequate means for preventing the ink 2-5 from

25 reversely flowing to the ink reservoir 2-7,
e.g., a cap 2-6 for retaining the ink pressure
in the valve space 2-3 as shown in Figs. 4A to

4C is continuously brought in close contact with



9 the ink jet recordi ng apparatus has the foll owi ng problens to
be sol ved. Specifically, to inprove reliability of each recording
operation, air (bubbles) accunulated in the 5 recording head as tine

el apses or introduced in an ink T1b& path when the ink tank cartridge
S exchanged with a new one should be renoved from the ink. To
this end, a pu arranged in the recor di ng aeparatus I's driven

. I nk, jet rd
to 10 renp y1§5c@?%er%qo¥%b€9h&e%&tﬁ'?h@q§ﬁpg a8 Sfi%tharged from
i nk discharging orifi.ces. An . extr Lty [ get her
with the  ©&iPUIPANY n@PETR Tt T Re S\?ﬁyp%pékuséﬁq{eess%_r% fehe as it
I's w thout anye pﬁﬁé' @Aﬁtﬁ-kh%@iﬁﬁ hi\g‘l‘xse:?elﬂz bjflq.rtfcﬁlh%.\ﬂtﬂ%ﬁeaecofd' ng
operation. In the case of a conventional conparatively |arge-sized

ink jet recordliPIngPRH&! Bampiin§Copt rattidABK prevesebt KilgeiARs certain
al l owance in respeCt of an

5 Jjet recording apparatus from being designed with

——
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smaller dimensions. In addition, another
problem is that the ink jet recording apparatus
is fabricated at an increased cost.
For example,_in the case that a porous
10 member is received in an ink tank cartridge as
disclosed in an Japanese Patent Application
Laying-open NO. 3-41351, it is necessary that a
filter is brought in close contact with the
pordﬁs member. However, in the case of an ink
15 Jjet recording unit of the type. including an ink
jet recording head and an ink tank cartridge
disconnectable from each other, when a user
erroneously repeatedly connects a single ink
tank cartridge to the opponent ink jet recording
20 head and disconnect the former from the latter,
the porous member received in the ink tank
cartridge is adversely transformed, resulting in
the filter disposed in the ink jet recording
head failing to come in close contact with the
25 porous member. Thus, there is a possibility
that ink can not correctly be fed to the ink jet
recording head. In addition, in the case that

air bubbles invade in the ink tank cartridge,



I nk storing capacity, when a power source of the 20 ink jet recording
apparatus is turned on, a punp Is automatically driven once per 72
hours so as to elevate reliability of each recording operati on.

I n additi‘on, when the ink j et recorgdiyng apparatus is designed with
sufficient 25 allowance in respect of a capacity of sucking I nk per
each punping operation as well as an ink sucki ng pressure induced by
the punp, air therebuldl @speadsitellably theat etheed ir obubdes -10-
recording head and the ink tank cartridge in the ink jet recording
appar at us. enter laweirk, fieedbmgcpedlvfdarimg lcekrkzadn nk t ank
cartridge having a small ink storing 5 capacity, when a Iarge quantity of
ink is lﬁ%#@@ﬁ@#ﬁ®599§q5ﬁ¥ﬁmfoﬂﬂqﬁ}@ged§ eEfpiody ink teperation

as nmentioned agbove, a frequency_ o
3 | é% Vlncorregti )alscharged from ink discharging

. 5 orifices.

In view of the fact that a large quantity of
ink remains in the porous member without any
feeding of the ink to the ink jet recording
head, many proposals were made in order to

10 obviate the foregoing malfunction. Among the
proposals, one proposal is such that a quantity
of projecting of a projection from the recording
head side toward'the porous member is
restrictively determined so as to allow the

15 projection to properly come in contact with the
porous member. Another proposai is such that a
plurality of ribs are caused to extend along the
inner wall surface of the ink tank cartridge in
order to distribute the atmospheric air

20 introduced into the ink tank cartridge via an
atmospheric air intake port over the surface of
the porous member.

Although the above-mentioned proposals are
certainly effective for coping with various

25 kinds of requests raised from many users in the
current status that ink jet recording
apparatuses are increasingly put in practical

use, it has been clarified by the inventors that



repeat edl y exchangi ng each ink tank cartridge containing no ink with a
new one i s increased, 10 causing a user to unpleasantly suffer froma
troubl esonme exchangi ng operation acconpani ed by an increased running
cost. Thus, the advant ageous effect attained by designing each
ink tank cartridge with smaller dinensions is 15 degraded or lost. To
cope with the foregoing probl em a proposal was nade as to a process
of mnimzing a quantity of ink to be uselessly punped out
together with air bubbles per each _ jguoping operation. 20 To
assure that an ink tank cartridge can be di sconnected froma recording
head on a pranhetual relatibAgRipi &mongiEeNpdRGHYs NEHER SEOTYs 0t wht Bidgs e
a valve nechanismin the ink tank cartridge in . order to prevent ink
from | eaki ngafhr dnkt fieti necofdingnapparatusdgsebyingi a&kly meaidn yurei©si ng an
ink flow path with the valve nmechanismafter the ink tank cartridge is
_di sconnect edifrBatt hithertor segpdnigedead. annungtihblenfacter bt has
an unexpected technical significance.
5 _ Especially, in the case that the ink jet recording
apparatus serving as a printer unit is integrally
installed in information processing equipment such as a
personal computer or the - like so that the whole
information processing equipment is constructed with
10 smaller dimensions, the real recognition of the foregoing
mutual relationship is effectively useful for a fabricant
associated with the ink jet recording apparatus.
According to the present invention there is provided
an ink tank cartridge containing anlink'absorbing member
15 formed of a porous material and having an atmospheric air
intake port and an ink outlet port, the air intake port
opening to the interior of the cartridge on a wall
different from the ink outlet port so as to allow ink to
be supplied to the outside from said ink outlet port,
20 wherein a plurality of ribs are formed along an inner
wall of said cartridge between the air intake port and
the ink outlet port in a direction so as not to block a
path jq;ning the air intake port and the ink outlet port
to enable atmospheric air taken through said atmospheric
25 intake port to be distributed over the surface of said

ink absorbing member facing the atmospheric air intake

port, at least one other surface of said ink absorbing



disposed in the recording head on the downstream

side of the valve

mechani sm Wen it is assuned that a volune between the ink storing

section

the ink tank «cartridge and the

and the filter is called a valve space, in the 5 case that

di sconnect ed fromeach other several tines for some reason
arise mal functions that air bubbles invade I n the yal ve space,
resulting in each recording 10 operation being unstably achieved after the

i nk

nor eover,
bubbl es in thember, @Md SEhdf suerhdkn d€C8AEHNG MEaBEbLPing O mehebVi at e
the foregoing mal functions, it suffices that the punp is driven in the

sane manner fgcing th8eifiRnvaBlegnpbritnk jet recordi ng apparat us.
However ,

- —

—

10

15

20

25

ink feeding is interrupted

tank cartridge is connected to4he recording head, and
due to the invasion of the air

In the case that a quantity of ink to

In a cartridge embodying the present invention, ink
can smoothly be fed from the ink absorbing member to an
ink discharging energy generating section by smoothly
distributing the atmospheric air taken in the ink tank
cartridge over the surface of the ink absorbing member.

An.embodiment of the present invention provides a
liguid storage container which is simple in structure and
has a high utilization efficiency of liquid such as ink
or the like.

.An embodiment of the present invention provides an
ink container which is simple in structure and can be
produced at an inexpensive cost.

Another embodiment of the present invention provides
an ink tank which assures that ink is stably fed to
discharging orifices at a high ink utilization
efficiency.

A still further embodiment of the present invention
provides a mechanism for connecting an ink jet recording
head to an ink tank cartridge wherein each recording
operation can be achieved at an inexpensive cost with the
mechanism, the ink jet recording head cén be connected
to a different kind of ink tank cartridge with the aid
of the mechanism to meet the request raised from a user,
and moreover, the mechanism can practically be used for

a long time.

recordi ng head are connected to and

there



be usel essly wasted per each punping operation 20 is restrictively reduced

for the small-sized ink jet recording apparatus in the above-descri bed
manner, there arises a problens as noted bel ow The foregoing
problemw || be described bel ow with reference to Figs. 3A to 3C and
Figs. 25 4A to 4C. For exanple, in the case that an ink t ank
cartridge 2-1 and an ink jet recording head 2-2 are frequently
connected to and di sconnect ed fromeach other or in the case that an
assenbly - 17 =12 - of the ink tank
cartridge 2-1 and the ink jet recordi ng head 202 is kept inoperative
for a long tigBtOofarsitdl efiBBEARMenth&S£ FhieSeSrafent ineEASIAN that

a large part of the ink held in 5 the space defined between the ink jet

recording préefdes- ant Ank \GUntRA iTRAC &alich | 8s$@BésdURatOink to be
vapori zation of the ink. In this case, ink can
consumed can be retained at a high efficiency.

: Embodiments of the present invention will now be
5 described by way of example, with reference to the
accompanying drawings in which:

Fig. 1 is a perspective view which shows by way of
example of an ink jet recording apparatus to which the
present invention is applied;

10 Fig. 2 is a perspective view of an ink jet recording
unit which includes an ink jet recording head and an ink
tank‘cartridge both of which can be separated from each
other;

Fig. 3 1illustrates by way of sectional views

15 problems inherent to a conventional ink cartridge;

Fig. 4 also illustrates by way of sectional views

problems inherent to the conventional ink cartridge;



not satisfactorily be fed to the ink jet

a single punping 10 operation achieved by a punp 2-4 of which flow
a predeterm ned one. In such case as nentioned above,
it is necessary to continuously perform sane punping operations

rate is set to

several tinmes
capacity.

times, the ink

in the course of each punping operation is

reservoir 2-7.

n order to conpensate the 1815~ shortage of a punping

recording head 2-2 nerely by

As is apparent fromFigs. 3Ato 3C, in the .. case
that the punping operations are intermttently perfornmed several

2-5 once sucked in the ink jet recording head 2-

To prevent an occurrence of ink return flow as

menti oned above, it is recomendabl e that adequat e nmeans for
ink 2-5 from 25 reversely flowwng to the ink reservoir

a cap 2-6 for retaining the ink pressure In the val ve
_Space 2-3 as shown |n Flgs 4A to 4C i s continuously brought in close

preventing the
2-7, e.g.,

-tontact W th

10

15

20

25

Fig. 5 is a perspective view of an
information processing unit in which the ink jet
recording apparatus of Fig. 1 is installed;

Fig. 6 is a block diagram which illustrates
the structure of a circuit network for the
information processing unit shown in Fig.5 ;

Fig. 7 . is a flowchart which illustrates a
control sequence for a recording operation to be
performed by the information processing unit
shown in Fig. 5;

Fig. 8 is a partially exploded perspective
view of an ink tank cartridge constructed
according to a first embodiment of the present
invention;

Fig. ¢ 1is a sectional view of an ink jet
recording unit constructed according to a
second embodiment of the present invention;

-Fig. 10 is a cross-sectional view of an ink
tank cartridge for an ink jet recording unit
constructed according to a third embodiment of

the present invention;

20 2

caused to return to an ink



- 13- the ink jet recording head 2-2 during a series of punpi ng

operations. However, the arrangenent of the cap 2-6 with high
reliability maintained during the punping operations prevents the ink
5 jet recording apparatus from being designed wth smal | er di nensi ons.
I n addition, another problemis thatigthe ink jet recordi ng apparatus
Is fabricated at-.an increased cost. For exanple, in the case that
a porous 10 nenber is received in an ink tank cartriidge as -di scl osed
in an Japanese Pat enigApplli casi an sectibdapilngropenolfiCarg- #aR5tank is
necessary that a filter is brought in close contact with the

porous nenber .CHpR&EIEge| fogharatBkofi&fh Farorthing eundécordi ng unit of
t he type includigg an ink recordi ng head and an ink tank cartridge

j et .
di sconnect abl €9PBhr&dctHedt ﬁ&r‘?a’&\ﬂéﬂga%e‘? ourth . embodiment

of the present invention;

S Fig. 12 is a sectional view of an ink tank
cartridge for an ink jet recording unit
constructed according to a Eifth 2mbodiment
of the present invention;

Fig. 13A is a sectional view of an ink tank
10 cartridge for an ink jet recording unit
constructed according to a sixth =~ embodiment’
of the present invention;
" Fig. 13B is a fragmentary perspective view
of the ink tank cartridge shown in Fig. 13a;
15 Figs. .14A to 14I show by way of fragmentary
sectional views the contouf of each of various
kinds of ribs for the ink tank cartridge shown

in Fig. 13A;

20



erroneously repeatedly connects a single ink tank cartridge to the
opponent ink jet recording 20 head and di sconnect the fornmer fromthe

| atter, t he porous nmenber received in the ink tank cartridge is
adversely transformed, resulting in the filter disposed in the ink jet
recordi ng head failing to cone in @lgose contact with the 25 porous
menber. Thus, there is a possibility that ink can not correctly be fed
to the ink jet recording head. In addition, in the case that air
bubbl es invade in the ink tank cartridge, -
14 - there is a possibility that the air bubbles enter an ink
feeding path during certain recordi ng operation, causing droplets of
ink to be incorrectly discharged fromink discharging 5 orifices.

In view of the fact that a | arge quantity of ink remains in the porous

nenber\Mthouteanhe present invention will now be described

T S 1in detail hereinafter with reference to the
accompanying drawings which illustrate preferred
embodiments thereof.

An ink jet recording apparatus IJRA to which

the present invention is applied will be

10 described below with reference to Fig. 1. The
ink jet recording apparatus IJRA includes a
carriage HC on which an ink jet recording unit
"IJC 'is removably mounted. The carriage HC
includes a pin (nét shown) adapted to come in

1S5 engagement with a spirally extending groove 5005
on a lead screw 5004. As a driving motor 5013
is rotated in the normal direction or in the
reverse direction, the lead screw 5004 is
rotated by the motor 5013 wvia driving power

20 transmitting gears 5011 and 5009 so as to allow
the carriage HC to reciprocally move not only in
the a arrow-marked direction but also in the b
arrow marked direction. In the drawing,
reference numeral 5002 designates a thrusting

25 plate for thrusting a recording medium such as a
paper, a film for an OHP, a fabric or the like
against a platen 5000 within the displacement

range of the carriage HC, and reference -numerals



feeding of the ink to the ink jet recording head, many proposals were
made in order to 10 obviate the foregoing mal function. Anpong the
proposal s, one proposal is such that a quantity of projecting of a
projection fromthe recording head side toward the porous nenber is
restrictively determned so as to allow ®2ile —15 projection to properly cone
in contact wth the porous nenber. Anot her proposal is such that a

plurality of ribs are caused to extend al ong the i nner wal |l surface of
the ink tank cX0907i aged i H008 desdgnate PERPLBRAWPherst-nosPheric air 20

Dt roduoed | 1t gLPE LK LSTC SURRLILE 41 200R. seruSt TUSHIGH 0 211 1 Lake
bV oML On RS BRNSE GeBEE . ung AT A LR o O U
A TSty Bhe proBLal eh Yaulacsoen iRy 1
2 5 carriage HC so as to shift the direction of the
motor 5013 from the normal direction to the
reverse direction and vice versa. Reference
numeral 5016 designates a supporting member for
supporting a cap member 404 for capping the
10 front surface of an ink jet recording head
therewith, and reference numeral 5015 designated
a suction means for sucking in the cap member
404.
The suction means 5015 evacuates waste ink
15 wvia an opening 5023 within the cap member 404 so
as to recover the ink jet recording head.
Reference numeral 5017 designates a cleaning
blade, and reference numeral 5019 designates a
displacing member for displacing the cleaning
20 blade 5017 in the forward/rearward direction.
The displacing member 5019 is supported by a
support plate 5018. The configuration of the
cleaning blade 5017 should not be limited only
to the shown one. Alternatively, any type of
25 conventional cleaning plate may be employed for
the same purpose. Reference numeral 5012
designates a lever for starting the actuation of

the suction means 5015. As a cam 5020 adapted



- 15 - a nutual relationship anong conponents each constituting

an ink jet recording apparatus serving as a printer unit I S not
hitherto recognized as an unstable factor but has an unexpected

t echni cal’ significance. 5 Especially, in the case that the ink jet
recordi ng apparatus serving as a-prdnter unit is integrally

installed in information processing equi pnent such as a per sonal
conputer or the like so that the whol e i nformation processin

equi pnent is cﬁﬁshﬂnﬁagaHQ¢lngh-&ﬁ#l@ﬁQ£#ﬁﬁ§|§§sl§réh?829 ogni tion

Fabricant - EResdievaFediin2nions I TRIPEET cEdr APy GpbRdBERLY
According to tgg#%r%ggm:%q(nv&glbggigk%ﬁ%zé)foghg_f Arivi n aﬂolt@g_,tank

cartridge cont SOr DI or e a porous
material and hgying @Pcfl TPhLEC A 'hitherto known power

+

P ' 5 transmitting means such as clutch shifting means
orlfhe like.

While the carriage HC is located within the
home position range, the lead screw 5005 is
rotated so as to allow the carriage HC to assume

10 predetermined positions corresponding to the
capping, the cleaning and the sucking as

mentioned above.

‘Next, an iﬁk jet recording unit
15
will be described below with reference

to Fig. 2. The ink jet recording
unit includes an ink jet recording head 301 and
an ink tank cartridge 303 both of which can be

20 separated from each other. The ink jet
recording unit constructed in that way is
employable for the ink jet recording apparatus
as shown in Fig. 1. Usually, to separatively
remove dust from an ink, a filter is

25 disposed at the intermediate position of a path
320 in the ink jet recording head 301, and an
effective pore diameter of the filter 302 is set

to 5 to 20 um.



i ntake port and an ink outlet port, the air intake port opening to
the interior of the cartridge on a wall different fromthe ink outlet
port so as to allowink to be supplied to the outside fromsaid ink
outlet port, *20 wherein a plurality-dZ3ri-bs are forned al ong an inner
wal | of said cartridge between the air intake port and the ink outl et
port in a direction so as not to block a .path joining the air intake
port and the ink outlet port to enabl e atnospheric air taken through
said atnospheric 25 intake port to be distributed over the surface of

sai d i nk absor bi ng nenber facing the atnospheric air intake port,
at | east one other surface of said ink absorbing

- 16 - menber, and the surface of said ink absorbing nenber

facing the ink outlet port. . In a cartridge enbodying the present
i nvention, ink

. 5

10

15

20
Next, an ink jet recording apparatus
equipped with an ink jet recording unit,
will be described below with
reference to Fig. 1, and Figs.5 to 7.
25 An outline of structure of the ink jet
recogdinq apparatus IJRA (serving as a printer
section) has been described above with reference

to Fig. 1.



can snoothly be fed fromthe ink absorbing nenber to an 5 I nk

di schargi ng energy generating section by snoothly distributing the

at nospherjc air taken in the ink tank cartridge over the surface of

t he i nk absorBi ng nmenber. An. egpodi ment of the present invention
provi des a |l iquid storage container which is sinple in structure and
10 has a high utilization efficiency of liquid such as ink or the

li ke. An sibaeicird 6F lalte MBsenhtiiviens toteprsivigieandrt i nk
container which is sinple in structure and can be produced at an

i nexpensi ve cdst.g.a5personddotdempuetieadi hawiof tiee prrkedeti nvention
provi des an ink tank which assures that ink is stably fed o
di scharging &€9erddngitappanaps asgoqkatedawish the” ipk Jehcy.

A still further enbaqdi nent of th gﬁesent |nvent|on 20 provides a
nechmﬂsn1forQQﬁMEéﬁqﬁ)%ﬂlFmp et NP PHSATRE 20VeHatPlo an ink tank

RS e A SRR o, BB T
g?”?ﬁgtﬁgchani§#$¥%o%%é%f%ﬁgiﬁga%%§?EralSedﬁ?#gﬁ?éﬁﬁ%ﬁ?ﬁe@@ﬁﬁbﬁ'¥§>a'd ?
’ a typical example thereof.

Fig. 5 shows by way of perspective view an
outline of appearance of an information

10 processing unit 74 having the ink jet recording
apparatus (to serve as a printer section)
installed therein. In the drawing, reference
character IJP designates a printer section,
reference numeral 72 designates a key board

15 including not only keys for inputting
characters, numerals or the like thereinto but
also keys for outputting various kinds of
commands therefrom, and reference numeral 73
designates a display section including a display

20 board.

Fig. © is a block diagram which shows the
structure of electrical circuits arranged in the
information processing unit 74.

In the drawing, reference numeral 81

25 designates a controller for executing main
control, reference numeral 82 designates a
central processing unit designed in the form of

a microcomputer, reference numeral 83 designates



and noreover, the nechani smcan practically be used for a long tine.

- 17 - Yet anot her enbodi nent of the present invention

provi des an ink container which assures that ink to be consuned can be
retai ned¢d at a high efficiency. _ nbodi nents of the present

I nvention will now be 5 described by Way of exanple, with reference to

t he acconpanyi ng draw ngs in which: Fig. 1 is a perspective
view whi ch ShawsdHadR) alicess oRIRIPYCiRCIAMING hewdAephg! agdppar at us
to which the present 1nvention Is applied; ~1 Fig. 2is a
perspective vifew detBlopin§t tes@Ordand and imagewWdiatej ncl udes an ink
jet recording head and an in tank cartridge both of which can be

separ ated fromefestence mimeral 84 designates a read only
’ memory having a working program and fixed data

5 such as font data or the like stored therein,

.H

reference numeral 85 designates a timer for
governing an execute cycle for the central
processing unit 82 and a timing relationship
required when a recording operation is performed

10 by the printer section IJP, and reference
numeral 86 designates an interface portion by
way of which signals transmitted from the
cen?ral processing unit 82 are outputted into
peripheral equipment.

15 In addition, reference numeral 87 designates
a controller for the printer section IJP,
reference numeral 88 designates a head driver
for delivering recording signals and electricity
to an ink jet recording head H mounted on an ink

20 jet recording unit, reference numerals 89a and
89b designate motor drivers for delivering
signals and electricity required for driving a
carriage motor 102a and a conveyance motor 102b,
reference numeral 90 designates a carriage

25 sensor for detecting the position of a carriage
HC to determine whether the carriage HC is
located at a home position or not, and reference

numeral 91 designates a paper sensor for



Fig. 3 illustrates by way of sectional views 15 problens inherent to a

conventional ink cartridge; Fig. 4 also illustrates by way of
sectional views probl ens i nherent to the conventional ink cartridge;
- 18- s ) Fig. 5 is .a pgrspective view of an

I nformation processing unit in which the'ink jet 10 recording appar at us
of Fig. 1 is installed, Fig.6 1is a block diagram which

illustrates detééﬁlﬂQfﬁﬂEr fgséhgérggttmgtggg@ﬁég bhea
i nformati on processing shown 1n Fig.5
recording medium P so as not to allow any
recording to be effected in the region other
than a recording medium P (paper) when the
5 recording medium P is not inserted into the
printer section IJP or a recording operation is
completed to reach the terminal end of the
recording medium P.
Additionally, reference numeral 74
10 designates an external storage unit such as a
floppy disc drive, a hard disc¢c drive, a random
access memory card or the like, and a reference
numgral 75 designates an external interface
portion for making communication with another
15 information processing unit or controlling |
peripheral equipments while making connection
directly to buses disposed inside of each
peripheral equipment.
Next, a control sequence for a recording
20 operation to be performed by the printer section
IJP will be described below based on a flowchart
shown in Fig; 7.
First, in response to an instruction
outputted from a display actuating portion in
25 the pginter section IJP by actuating a recording
command key on the key board 72 for starting a
recording operation or in response to an

instruction transmitted from the outside via the



Fig. 7

recordi ng operation to be

Is a flowmchart which illustrates a 15 control sequence for a

performed by the information processing unit

shown in Fig. 5; Fig.8 is a partially exploded perspective

view of an ink‘tank cartridge construct

20 according to a first

enbodi nent of the present I nvent i on; Fig. 9 is a sectiona

view of an ink jet

recording unit constructed according to. a

second  embagi fein L1 ER%é%EﬁéEtﬁdB%i6h005 r starfingg d0 is a _

cross-sectional view of an ink tank cartridge for an ink jet recording
uni t mﬂﬁééb@dﬁhgca@éhdﬁlbﬂ.aafﬁéﬂleSEMﬁKbpenBUﬂbns ast he present
I nventi on; - 19 - Fig. 11 is

a sectional vieted kalowk ameksequentiallidperformedi.nk jet recording

unit

—
co—
-

The program starts from Step S1 in which the

5 <controller 81 determines whether the display

actuating section is turned on or not. Mainly,

in response to an instruction transmitted from

the outside for starting a recording operation

via a communication system, the controller 81

10 executes the processing so as not to allow a

recording operation to be started while the

printer section IJP is not ready to perform the

printing operation. When the controller 81

determines that the display actuating section is

15 turned on, the program goes to Step S2.
In Step S2, in response to a signal
outputted from the paper sensor 91, the

controller 81 determines whether a recording

medium P is inserted into the printer section

20 IJP or not. The determination to be made by the

controller 81 in Step S2 is interded to prevent

25

an occurrence of malfunction that the printer
section IJP such as an ink jet recording unit or
the like is contaminated with scattered ink when
the printing operation is started without any
recording medium inserted into the printing
section IJP or ink serving as a recording agent

is uselessly consumed.



constructed according to a fourth enbodi nent of the present
I nventi on;

cartridge for an ink jet recording unit

fifth

a sectional

5 Fig .12 is a sectional view of an ink tank

_ constructed according to a
efbodi ment of the presemt Lnvention; Fig.
view of an ink tank 10 cartridge for an ink jet recording unit

13A is

constructed according to a sixth enbodi ment . of the present
i nvention; _ Althé 8nat3fré Byq thrgneohary Jdersp8dt imey vi ew of the
ink tank cartridge showmn in Fig. 13A; 15 Figs .[err]Ato [err]]l show

by way of fradeweemine insSteiporB? nptwontye vbetdierokh€ach of various
ribs for the ink tank cartridge shown

ki nds of

10

15

20

25

printing medium P is present or ab;éhgight[éiééA
whether each pinch roller and each conveying
roller are held in the released state or not.
This determination to be made in Step S2 is
intended to prevent an occurrence of malfunction
that the recording medium P is incorrectly
conveyed when each pinch roller is held in the
released state even though the recording medium
P is inserted into the printer section IJP. The
controller 87 can determined with the aid of,
e.g., a mechanical switch disposed on a release
lever whether each pinch rollér is held in the
released state or not. In the case that the
controller 87 determines that the recording
medium P is not correctly inserted into the
printer section IJP, the program goes to Step
S3.

In Step S3, the controller 87 issues a
message or an instruction to an operator that he
should pay more attention to the printing
section IJP so as to allow the recording medium
P to be correctly inserted into the printing
section IJP. A message or an instruction may be
given to him by turning on the display actuating
section so as to activate a lighting device to

generate a light beam with a lamp or activate a

20



25 - 20 - The present

i nvention wll now be described 5 in detail hereinafter with reference to
t he acconpanyi ng drawi ngs which illustrate preferred enbodi nment s
t hereof. . ' An ink jet recording ap@& atus I JRA to which t he

present invention is applied will be 10 described belowwith reference to
Fig. 1. The i nk jet recording apparatus.|JRA includes a carri age

HC on which arbuzkejrett o egendirateansound thecewithmpy NS nblifted. The
carriage HC i ncludes a pin (not shown) adapted.to co i 15 '
engagenment W t@atmlrhﬁryaégt%‘éeﬁ@@%v HSgG'?P 55 &ﬁla}el%ﬁa screw 5004.
As a(ﬂivingrgggg£g¥§g medium P is correctly inserted into

the printer section IJP, the program goes to
- 5 Step S4.

In Step S4, a recording operation is started
with the printer section IJP. In response to an
instruction outputted from the central
processing unit 82, the head driver 88 is

10 activated to drive the printer section IJP. At
the same time, the motor drivers 89a and 89
drive the carriage motor 102a and the conveying
motor 102b so as to perform a printing operation
wigh the printer section IJP by displacing the

15 carriage HC in the main scanning direction,
displacing the recording medium P in the
auxiliary scanning direction and cleaning the
recording head H.

Subsequently, the program goes to Step S5 in

20 which in response to a signai outputted from the
central processing unit 82, the controller 87
instructs that the recording operation is
completed. When the controller 87 determines
that the number of recorded lines as measured in

25 the space of a single page in the auxiliary
direction reaches a predetermihed value or when
the paper sensor 91 detects that the recording

operation is completed in the recording range on



Is rotated in the normal direction or in the reverse direction, the

| ead screw 5004 is rotated by the notor 5013 via driving power 20
transmtting gears 5011 and 5009 so as to allow the carriage HC to
reciprocal |y move not only in the_asgrrow marked direction but also in
the b arrow marked direction. In the draw ng, ref erence nuner al
5002 -designates a thrusting 25 plate for thrusting a recordi ng nedi um

such as a tBePeFecdrtidy fRedannOHP, ehbalydme 61llke I8ke agai nst
a platen 5000 within the displacenent range of the carriage HC, and

ref erence nunedetermines that the recording operatddbn is 5007 and
5008 desi gnate photo-couplers. The phot o- coupl ers 5007 and 5008 serve
as hone pesmplet @dt avitti gt hearrecordapg deedium P. recogni zi ng the

presence of a |ever 5006 of the 5 cgnriage HC sqQ as to shift the direction
of the After the recording operation 1is completed

—- 5 1in Step S6, the controller 87 activates the
) carriage HC so as to return it to the home
position. This is intended to cap the recording
head H with a suitable capping member so as to
protect the ink discharging surface of the
10 recording head H from damage or injury before
the supply source is turned off on completion of
the recording operation.
Thereafter, the recording medium P is
discharged from the printer section IJP by
15 driving the conveyance motor 102b until it is
confirmed that the conveyance motor 102b is
driven by a predetermined number of revolutions
or until the paper sensor 91 detects that the
recording medium P is discharged from the
20 printer section IJP. On completion of the
recording operation, the controller 81 instructs
the central processing unit 82 so as to allow
the latter to activate the display actuating
section or output an instruction to the
25 peripheral equipments via the external interface
portion 75, whereby the recording operation is

completed.

The ink jet recording



notor 5013 fromthe normal direction to the reverse direction and vice
versa. Reference nunmer al 5016 designhates a supporting nenber for

supporting a cap nmenber 404 for capping the 10 front surface of an ink jet
recordi ng head . therewith, and refefknce nunmeral 5015 desi gnated a
suction neans for sucking in the cap nenber 404. The suction

means 5015 evacuates waste ink 15 via an.§£enin 5023 within. the cap
nmember 404 sbead amd to risbvé&nReCARE X IPe g R8RfEcte

numer ol 5016t aAR EHET AR hPEORIT TeRSer T HREH S haEthe
creanng 20Made PR A0 e ] LUBdlPr a8 d ettt plored The
o b s s, o, ShENCTIBRpSRLiBL a0, )11)Let, o0y
_plate mays be @etoNAGCIng opdiet $aME duti pPbee acifbéeednwhileraal 5012
: assembly of the recording head and the ink tank
cartridge is mounted on the carriage HC or
dismounted from the same, advantageous effects
as noted below can be obtained.
10 Specifically, since the ink tank cartridge
_ is mounted on the carriage HC, there does not
arise a necessity for extending or arrange a
tube for the purpose of feeding ink to the ink
jet Eecording head, resulting in the recording
15 section IJP being constrﬁcted with small
dimensions. When there arises an occasion that
no ink is available for a printing operation, it
is not required that the whole assembly of the
ink jet recording head and the ink tank
20 cartridge is exchanged with a new one but merely
the ink tank cartridge is to be exchanged with a
new one with the result that the printer section
IJP can be 6perated at a reduced running cost.
In the case that the exchanging of one of the
25 ink jet recording head and the ink tank
cartr;dge with a new one is required, it
suffices that one of the ink jet recording head

and the ink tank cartridge is exchanged with a



designates a lever for starting the actuation of t he suction neans

5015. As a cam 5020 adapted - 22 -

to be engaged with the carriage HC i s displ aced, the |l ever 5012 is
displaceg SO as to properly contreol3phe-driving power of the driving
nmot or 5013 with the aid of hitherto knowmn power 5 transmtting neans
such as clutch. shifting neans or the Ilike. VWil e the carriage

HC i s | ocat ed mewhioné heresulthbmg Aesidan oacoaogeicahe affbhidcseney 5005 is
rotated so as to allow the carriage HC to assume 10 predetern ned
posi tions correfp&ie npriatere sectiogppidl, being| tapnayedd t he sucki ng

as nent i oned above. Next, an ink jet recording unit 15
In the case that the %nk je% recordgnéJhead

and the ink tank cartridge are disconnected from
- 5 each other by actuating a lever or the like on
the carriage HC, a disconnecting operation can '
adequately be adjusted for the printer section
IJP, and moreover, there does not arise a
malfunction that ink is scattered away from the

10 ink intake port or the ink feed port. When the
ink jet recording head and the ink tank
cartridge are separated from each other on the
carriage HC, since there is no need of holding
the ink jet recording head directly with an

15 operator's hand, there does not arise another
malfunction that a quality of each printed
matter is adversely affected with the scattered
ink or the printed matter is contaminated with
the scattered ink.

20 In the case that the ink jet recording head
and the ink tank cartridge are unavoidably
disconnected from each other on the carriage HC,
since the position where a certain intensity of
force is applied té the ink tank cartridge is

25 speﬁifically determined on the ink tank
cartridge, it is required that merely a part of
the ink tank cartridge corresponding to the

foregoing position is designed to have.a large



wi |l be described below with reference to Fig. 2. The ink

j et recording unit includes an ink jet recordi ng head 301 and an
ink tank cartridge 303 both of which can be 20 separated from each other.
The ink jet " recording unit constrgpggd in that way is enpl oyabl e
for the ink jet recording apparatus s showmn in Fig. 1. Usually, to

separatively renove dust froman ink, a filter Is 25 disposed

o Soh" SRR b Uy ang SRR popgiececor o
to 5 to 20 [erfbce and the other part of the ink2&ank
cartridge is designed to have small thickness.
Thus, the ink tank cartridge can be constructed
;“ 5 with a reduced weight but with an increased
interior volume thereof. 1In the case that it is
necessary that the present ink color is
exchanged with another one, since an assembly of
the ink jet recording head and the ink tank
10 cartridge integrated with each other can be
exchanged with another one as it is, an

exchanging operation can easily be achieved at a

high efficiency.

15 An ink tank cartridge for an ink jet
recording unit constructed according to a first
embodiment of the present invention will be
described below with reference to Fig. 8 that
is a partially exploded perspective view

20 thereof.

An ink jet recording head (not shown)
including an energy generating portion operable
for producing droplets of recording ink can be
connected to and disconnected from an ink tank

25 cartridge 303 in which ink is stored, and a
porous member 310 molded of a foamed
polyurethane or the like is press-fitted into

the ink tank cartridge 303. The porous member



5 10 15 20 Next, an ink jet recording
appar at us equi pped with an ink jet recording unit.

wi |l be described below with reference to Fig. 1, and Figs. 5 to 7.
25 An outline of structure of the i3k jet recordi ng apparat us
| JRA (serving as a printer section) has been described above with

ref erence - .
’ 310 represented by hatched lines in the drawing
is brought in close contact with a plurality of
side ribs 164 arranged along the opposite side
walls of the ink tank cartridge 303. In Figqg.
- - 5 8 , reference numeral 340 designates an
. atmospheric air intake port. The air intake
port 340 . communicates with air path (not
shown) which extends in the ink tank cartridge
303.in a complicated manner. In practice, the
10 air path is constructed such that ink does not
| flow outside of the ink tank cartridge 303
through the air intake port 340 even when the
ink contained in the porous member 310 leaks
from the latter due to some abnqrmality caused .
15 with the ink tank cartridge 303. Reference
numeral 166 designates a plurality of rear ribs.
The rear ribs 166 are arranged at the rear end
part of the ink tank cartridge 303. Similarly,
the porous member 310 is brought in close
20 contact with the rear ribs 166. To assure that
the air taken through the air intake port 340 is
fully distributed over thé whole surface of the
porous member 310 at the rear end part of the
latter, a plurality of cutouts 167 are formed
25 along each rear rib 166. The space formed by
the rear ribs 166 serves as a buffer chamber for
sto;}ng outflow ink therein when the ink

contained in the porous member 310 flows outside



to Fig. 1. - 24 - Structure of

an information processing unit (e.g.a personal conputer) having the

i nk j et recordi ng apparatus associated with the ink jet recordi ng
unit of the present invention 5 installs¢ therein and electrical circuits
thereof will be described below with respect to a typical exanple

t her eof . Fig. 5 shows by way of perspective view an outline
of appear ance of tae ipdpoRt imembed Jtdcduei g WPME74 having the ink jet
recordi ng apparatus (to serve as a printer sectjon) , l.nstall ed
therein. In talendravwhityref krnthis em%ﬁﬁimﬁﬂﬁfIgbedéﬁ%ﬁafégéiprinter
secti on, reference nuneral 72 desjgpates a key_boar 15 including
not only keyslﬁgr angpuehengear ribs igg are alli:élrna%eq.y

arranged in the ink tank cartridge 303. The

5 side ribs 164 extend from the position for

allowing the air introduced through the air
intake port 340 to be sufficiently taken in the
ink tank cartridge 303 till the plane
positionally coincident with an ink outflow port
10 330 through which the ink contained in the
porous member 310 is fed to the ink jet
recording head. With this construction, the air
introduced through the air intake port 340 flows
not.only in the space defined between the rear
15 inner wall surface of the ink tank cartridge 303
and the porous material 310 in the presence of
the rear ribs 166 but also in the space defined
between the side inner wall surfaces of the ink
tank cartridge 303 and the porous material 310
20 in the presence of the side ribs 164, whereby
the air is completely distributed over the
porous material 310 on the air intake port 340
side as well as on the oppbsite side wall sides.
The width and the height of each side ribs 164
25 as well as the pitch for arranging the side ribs
164 one above another are determined in such a
manner as to allow the inflow air to be

sufficiently distributed over the side surface



characters, nunerals or the like thereinto but al so keys for
outputting various kinds of commands therefrom and reference nuneral
73 designates a display section including a display 20 board.

Fig. 6 i$ a bkock diagramwhich shows +hge -~ structure of electrical
circuits arranged in the i nformati on processing unit 74. In
the draw ng, reference nuneral 81 25 designates a controller for
executing mai nof theopbprous rmémbente Mneldal B2 desogwetredakhle central
processing unit designed in the form of a mcroconputer, reference
nuneral 83 destBA&t e@ach rib exhibits one of sectionalpsshapes 3 random
access nenory inclyding a worki ng area for devel o ﬁtt%Pta and

) ing te
i mage data, 25 SAHRNEE Aifer al 48y tc%sf@)ﬁat esSJan?éag'r%l’yn Henory
havi ng a\M”k1ggr@¥¥ﬁgg]%w%fiéeg6%§ékucted in the above-

— 5 described manner, the ink in the porous member

i 310 can easily be exchanged with the inflow air,
causing a quantity of ink remaining in the ink
tank cartridge 303 to be substantially reduced.
In other words, the ink contained in the porous

10 member 310 can be used at a high efficiency.

The results derived from measurement

conducted on a quantity of ink remaining in the
ink tank cartridge which varied depending on a
length of each side rib 164 are shown in Table

15 1. Each measurement was conducted for each-of
rates representing a volume assumed by all the
ribs in the ink tank cartridge in terms of
percentages on the assumption that the ink tank
cartridge had a whole length of 40 mm and a

20 length of each side rib was represented by x.
As is apparent from table 1, when the length of
each side rib was set to 70 % or more based on
the total length of the ink tank cartridge, a
good result of 1 gram or less representing a

25 quanEity of ink remaining the ink tank cartridge

was obtained.



5 such as font data or the like stored t her ei n, ref erence nuneral 85

designates a tinmer for governi ng an execute cycle for the central
processing unit 82 and a timng relationship requi red when a recording
operatioh is pperfornmed 10 by the priqg r section IJP, and reference
nuneral 86 designates an interface portion By way of which signals
transmtted fromthe central processing unit 82 are outputted into
peri pheral equi pnent. 15 In addition, reference nunmeral 87 designhates
a controller for the printer section |IJP, reference nuneral 88
designates a head driver for degibygtd ng recording signals and
electricity to an ink jet recording head H nounted on an ink 20 jet
recording unit, reference nunerals 89a and 89b designate notor drivers
for deliverimg Sgrats—anmdetrect T cr vty requited Jor driving a
carri age rmlior rig2a a“%;gneqe exengﬁkl‘g&.aht%%bof ink | heG&E £ eppuEEE AL | 90
desi gnat es carri age sensor for |detecting the ppsition of a carri fge
=- length |initially remaining in at full page
x 40 filled in ink ink tank printing
tank cartridge |cartridge after
usage
S50 % 5g 1.52 g 130 to 150
mm_agq
60 % S g 1.34 g 125 to 140
mm ag
79-% S g 0.91 g 115 to 130
mm ag
80 % 5g 0.82 g 105 to 125
mm ag
90 % 5 g 0.81 ¢ 100 to 120
mm ag
100 % 5g 0.78 ¢ 100 to 120
mm_ag

5 Note: Each ink tank cartridge having a rib
length (x/40) lying within the range of 70 % to
100 % and exhibiting a remaining ink quantity of
1l gram™or less was recognized as an acceptable
ink tank cartridge.

10 inner dimensions of ink tank cartridges each



HC to determ ne whether the carriage HC is | ocated at a home position
or not, and reference nunmeral 91 designates a paper sensor for

- 26- detecting the presence or the absence of a recordi ng nmedi um
P so as not teo allow any recording 3® -be effected in the regi on other
than a recording nediumP (paper) when the 5 recording nediumP is not

I nserted into the printer section IJP or a recording operation is

conpl eted to remphoyvedt €on measnderients : 40 e¥od Ry dil mm) P.
Additionally, reference nuneral 74 10 designates an _external storage unit

such as a f1 &pdy Apserning, memhen di SOaRedePOd YUIRRAN®  access
menory card or the like, ,and refer e al deSL nat es an
external interfgg&n havb&&léﬁlFSr | i“algﬁﬂﬁhF@ 915%%&?% aR6ther
inch '
5 sectional shape of side rib : width of 1 mm

height of 2 mm
as measured from each of the opposite inner side

walls of each ink tank cartridge

10 An ink jet recording unit constructed
according to a second embodiment of the
present .invention will be described below with
reference to Fig. 9 that is a sectional view
thereof.

15 As air is introduced into an ink tank
cartridge 303 through an atmospheric air intake
port 340, it is uniformly distributed over the
whole rear surface of a porous member 310. The
ink tank cartridge 303 includes upper and lower

20 ribs 201 so as to allow the inflow air to be
subsequently distributed over the upper and
lower surfaces of the porous member 310 with the
aid of both the upper and lower ribs 210. 1In
this embodiment, both the upper and lower ribs

25 210 ?xtend from the position where a sufficient
quantity of air is taken in the ink tank
cartridge 303 across the porous member 303 to

reach an ink jet recording head 301. With this



15 information processing unit or controlling peri pheral equi pnents

whi | e maki ng connecti on directly to buses disposed inside of each

peri pheral equi pnent. Next, a control sequence for a recording 20
operation to be performed by the printersgection |JP will be described
bel ow based on a fl owchart shown in Fig. 7 First, in response
to an instruction .. outputted froma display actuating portion in 25
the printer sexnstrudR bynactarting zaregordciedcallycbemaraediestton t he
key board 72 for starting a recordi ng operation or in response to an

i nstruction t Paddhoht @fFiekenay outsi de via the

- 27 - external interface portion 75 for staring a recordi ng

operation, a series of operations as
An ink tank cartridge for an ink jet

— 5 regording unit constructed according to a
third embodiment of the preset invention will
be described below with reference to Fig.iO .
An atmospheric air intake port (not shown)
and an ink outlet port (not shown) are formed
10 through the opposite surfaces of the
parallelepiped~shaped ink tank cartridge 303.
Fig. 10 is a cross—-sectional view of the ink
tank cartridge 303 taken along a plane in
paréllel with -the front end surface having the
15 ink outlet port formed thereon. In this
embodiment, the ink tank cartridge 303 includes
a plurality of longitudinally extending ribs
371, 372, 373 and 374 on the right-hand side
wall, the lower wall, the left-hand side wall
20 and the upper wall thereof, respectively. With
this construction, as the atmospheric air
introduced through the air intake port flows in
the space formed by the rear ribs (not shown)
between the rear wall of the ink tank cartridge
25 303"apd a porous member 310 and then reaches the
front end surface of the ink tank cartridge 303
having the ink outlet port formed thereon

through the space defined between the porous



noted bel ow are sequentially perforned. The program starts from
Step S1 in which the 5 controller 81 determ nes whet her the display

actuating section is turned on or not. Minly, in response to an
instruction transmtted from t he~ olPsi de for starting a recording
operation via a conmuni cation systen1 the controller 81 10 executes

the processing so as not to al or g be started
while the epaeE ep L Qe(?t‘?‘g t?‘ ’sbﬁot3r7§€ dg%? %Fe)ﬁfr %9,[ ﬁtﬂl
printing oper

actuaﬂtm;sec%ﬁﬁﬂn%x 4{5@;%&5§§%eéh§1(ﬁ€%¥gg§§’ﬂé§§3iba d he display
In Step S2, igpke p@ﬁéit@%%\?igf&rect ut puiﬁeéhflrg)rgﬁlﬁsd&ﬁ@{t sensor
tro

91, the con erm nes ether a recording nedi umP is

inserted intoahRe gutatiusest bbb Pém! 4By ot . aHisdlevren mieon to be

made by the controller 81 in Step S2 is intended to prevent an

occurrencé of vodlimecoifortidapodom prmember 310sést isnigdPlyuch as an ink
Zj-et recording unit or the like is contam nated with scattered i nk when
= reduced because the porous member 310 is held

w1th;n the ribs 371, 372, 373 and 374 as if it
is surrounded by them. In view of the foregoing
fact, it is recommendable that the porous member
10 310 is employed for the ink tank cartridge 303
having a comparatively large volume. The air
can easily be substituted for the ink contained
in the porous member 310 as the contacting area
defined by both the inner wall of the ink tank
15 cartridge 303 and the porous member 310 is
reduced more and more resulting in reducing the
remaining ink in the porous member 310. Since a
plurality of ribs are arranged around the inner
. wall of the ink tank cartridge 310 in the above-
20 described manner, the air can uniformly be
distributed over all the surfaces exclusive of
the surface having the ink outlet port formed
thereon, resulting in the ink contained in the
porous member 303 being utilized at a highly
25 improved efficiency. The width and the height
of each of the ribs 371, 372, 373 and 374 may
variably be determined in consideration of

various working conditions given to the ink tank



25

the printing operation is started w thout any recording medi um
inserted into the printing section IJP or ink serving as a recording
agent i s usel essly consuned. _ _ - 28 -
Al ternatifvely; the controller 87 may -~ “4etermine in Step S2 not only
whet her the printing mediumP is present or absent but al so whet her
each pinch roller and each conveying 5 roller are held in the rel eased
state or not. Cartrydge 4aParni iProsXamplesndd Phet 635 2§

i ntended to pr
mediumP is i

d
the printer saciTeR Vi ﬁ*g":ﬁgeesé XnglogFtittas 203 EEeN Th the ai o

of ,

10

15 .

20

25

| f at the recording
V‘S&Qt&c%n i Cu”gg’ﬁ«e/eog&m unc§8%npﬁ%%eﬁo|%rth§ held in the

dlmen51oned to have  the height lower than that
of the other ribs. This is intended to easily
recover by absorbing the leaked ink in the small
space between the lower wall of the ink tank
cartridge 303 and the porous member 310 when
some ink flows outside of the porous member 310
due to some abnormality and it is then stored in
the foregoing small space. Alternatively, the
respective ribs 371, 372, 373 and 374 may be
designed such that the height of each rib is
varied, and moreover, each rib is tapered toward:
the ink outlet port side from the air intake
port side with some height difference
therebetween in order to change compressibility
of the porous member 310 across the length of
the ink tank cartridge 303 so as to allow the
ink to be concentratively coliected in a certain

region in the porous member 310.

An ink tank'cartridge for an ink jet
recording unit constructed according to a
fourth embodiment of the present invention
will be described below with reference to Fig.
11 éhat is a sectional view thereof.

In the drawing, reference numeral 501



e.g., a nechanical sw tch disposed on a rel ease | ever whet her each
pinch roller is held in the 15 released state or not. In the case that the
controller 87 determ nes that the recording medium P is not correctly
inserted’into*the printer section 4P, the program goes to Step

S3. 20 In Step S3, the controller 87 issues a nmessage or an
instruction to an operator that he _shoul d pay nore attention to the
printing dRsckIRAtERIP sorab .t $he | sibdt RO} e®avdiby heamed Pto be

correctly inserted intQq the printing 25 section |JP. A nessage or an
i nstructi on miy-WEer al%ﬂ%eghﬁoqﬂﬂﬁﬁywﬁﬁ%ﬂﬁﬁ BHQFkPHiEBﬁ%/aCtuating

section so as taqua)‘r;%éggt 23(?3' g%htglncgngeghcee fgwer waq.l.efeéﬁt %}%I I ght beam

with a |anp oF 3 buzzer

to generate sguyh t PR @Wd M o9 ddfnal direction. a

—. 5 characterizing feature of this embodiment
- consists in that one end of the rib 501, i.e.,
the left-hand end of the rib 501 in the shown
case is tapered as represented by reference
numeral 502. Since the rib 51 has a tapered
10 portion 502 in that way, when a porous member
310 is inserted into the ink tank cartridge 303
and then sealably closed with a cover 503 on tne
ink outlet .port side in the course of production
of the ink.tank cartridge, the inserting
15 operation can smoothly be achieved in the
presence of the tapered portion 502 without an
occurrence of malfunction that the porous member
310 is damaged or injured by a sharp edge of the
rib 501. It is not always necessary that all of
20 the tapered portion 502 projects to the ink
outlet port side, i.e., the cover 503.
Alternatively, the tapered portion 502 may
extend within the range defined by the length of
the porous member 310, provided that the air
. 25 introduced through the atmospheric air intake
port ;an be distributed over the whole surface
of the porous material 310 without any problem

in respect of an ink utilization efficiency.



controller 87 determnes in Step S3 that the recording mediumP is

correctly inserted into the printer section IJP, the programgoes to 5
Step $4. In Step S4, a recording operation is started W th
the printer section |JP. In response to-a@3 — instruction outputted from

t he central
to drive the printer section IJP. At the sanme tine, the notor drivers

89a and 89b

notor 102b so as to

processing unit 82, the head driver 88 is 10 activated

drive the carriage notor 10.2a and'the conveying
h the printer

f t tl
section I JP by displ 3 prgL ‘Q%n%éggldjﬁga 8%'FHE e n3§§énn|ng

di recti on,

e O r et FACUEATRAT e, T BB N0oPRY WREGHALHIP £o o AUXiITarY
e fif 097 AN 9GnbAL Bt Rh?prBisehht NiAGERAIS L0 a

romthe centra proce55|ng unit 82, the controller
87 i NSt ucks lihabet R 4 €EPHEENHELPEWAWi%h 'ﬁeferer?élémtét gd.g Wien the

Subsequent |y,
si gnal outputte

-cont roll er

t

87 det erm nes

10

15

20

25

12 that is a sectional view thereof.
The ink tank cartridge 303 includes an

atmospheric air intake port 340 and an ink

.outlet port 330 both of which are not located in

alignment with each other as seen in the

longitudinal direction. In this embodiment, in

view of the foregoing fact, a plurality of ribs

601 are arranged between the ink tank cartridge
363 and a porous member 310 not only along the
opposite side walls of the ink tank cartridge
303 but also along the upper and lower surface
of the same so that the air introduced through
the air intake port 340 is uniformly distributed
over the whole surface of the porous member 310
without any possibility that an ink utilization

rate of the ink tank cartridge is degraded.

An ink tank cartridge for an ink jet
recording unit constructed according to a
sixth ‘. embodiment of the present invention
wil£ be described below with reference to Fig.
13A and Fig. 13 B.

Fig. 13A is a sectional view of the ink tank



that the nunmber of recorded lines as nmeasured in 25 the space of a single
page in the auxiliary direction reaches a predeterm ned val ue or when
t he paper sensor 91 detects that the recording operation is conpl eted
in the recording range on - 44 - -30 t he
recording medium P, the controller 87 determ nes that the recording
operation is conpleted with the recordi ng nedi um P. Af-ter the
recordi ng opgi3id #dge CPRLeiRGL1Drly Shivilg the contanbletiedy activates
t he carriage HC'so as to return it to the home position. This is
intended to odp & hplueakitygof slamtdilden ektensiiintabrébsapiflhg menber so
as to protect the ink discharging surface of the 10 recording head H
from damage @n ipracygilmgorto assuhe sh@ddl ytheupds | sntgpdeEedt on

conpl etion of . )
into the ink tank cartridge 303 through an

5 atmospheric air intake port 340 is sufficiently

.\‘

distributed over the whole surface of a porous
member (not shown) containing ink, it is not
always necessary that each rib continuously
extends within the range between the air intake
10 port 340 and an ink outlet port 330. For this
reason, in this embodiment, the slantwise
extending ribs 701 are arranged in the equally
spaced relationship while extending in parallel
with-each other. 1In addition, as shown in Fig.
1S 27B, a plurality of cutouts 702 are formed along
the upper edge of each rib 701. In the shown
case, each rib 701 linearly extends.
Alternatively, it is obvious that it may extend
in the curved state. Therefore, this embodiment -
20 is advantageously employable for carrying out
the present invention, particularly, in the case
that molding performances (associated with the
direction of molding) required when the ink tank
cartridge and the ribs are simultaneously molded
25 1in the integral structure is restricted.
With the ink tank cartridge constructed in
the above-described manner, since recording ink

contained in the porous member received in the



the recordi ng operation. . Thereafter, the recording mediumP is
di scharged fromthe printer section |IJP by 15 driving the conveyance notor

102b until it is confirmed that the conveyance notor 102b is

driven by a predeterm ned nunber of revol ysi eans or until the paper
sensor 91 detects that the recording mediumP is discharged fromthe

20 printer section IJP. On conpletion of the recordi ng operation, the
controller 81 imkt taatls cart i h@geertaraluptbmesiyg bei utd2lsveds to all ow ~
the latter to activate the display actuating section or output an

i nstruction t@rhadvzntageipteraf feqli polehad nalble heilsht &l inkterface

ortion 2 MIELSRY e LU 19 SREINRR: Sersan fRTRYSS |
practical use of the ink can be elevated while

_ S5 maintaining a running cost of the ink tank

cartridge at a low level.

The present invention achieves distinct
effect when applied to a recording head or a
10 recording apparatus which has means for
generating thermal energy such as electrothermal
transducers or laser light, and which causes
changes in ink by the thermal energy so as to
eject ink. This is because such a system can
15 achieve a high density and high resolution
recording.
A typical structure and operational
principle thereof is disclosed in U.S. patent

Nos. 4,723,129 and 4,740,796, and it is

29 Preferable to use this basic principle to

25



head and I nk tank cartridge can be connected to each other and

di sconnected from each other. Since the printer section IJP is
censtruct ed such that a connecting operation or a 5 disconnecting
operation can'be achieved while an ggsembly of the recording head and

the ink tank cartridge is nounted on the carriage HC or
di srounted fromthe sane, advantageous effects as noted bel ow can be

obtained. 10;mp)emeed figahl o $y8€8at.ne ADknbagh asiisi dgstem s
nmount ed on the carrlage HC, there does not arise a necessity for

extendi ng or @drange applietukeitivert he mnpdemaoid fegdengx nk to the ink
jet recording head, resulting in the recording 15 section |JP being
const ruct ed widdnsimllous tygiereink ofet Wesordiéng Hyseemgn deeadbon t hat

no ink is available for a prlntlngboperatlon it s not required that
the whol e ass@frfyisulkawely suitabiler Pé‘cd%laengnﬁ'%“%ﬂé tH®P¢ nk tank 20

_cartridge |s exchanged with_a .new, ong but ne | t ank

Zeartridge ¥s P@Fb%rg%ngeg%q M3 geca"rﬁ-ﬁv Bhé \ﬁnc'Hd? npg P€that the

printer SeCtIOpparatus has electrothermal transducers, each
disposed on a sheet or liquid passage that
retains liquid (ink), and operates as follows:
first, one or more drive signals are applied to

10 the electrothermal transducers to cause thermal
energy corresponding to recording information;
second, the thermal energy induces sudden
temperature rise that exceeds the nucleate
boiling so as to cause the fiim boiling on

15 heating portions of the recording head:; and
third, bubbles are.gran in the liquid (ink)}
corresponding to the drive signals. By using
the growth and collapse of the bubbles, the ink
is expelled from at least one of the ink

20 ejection orifices of the head to form one or
more ink drops. The drive signal in the form of
a pulse is preferable because the growth and
collapse of the bubbles can be achieved
instantaneously and suitably by this form of

25 drive signal. As a drive signal in the form of
a pulse, those described in U.S. patent Nos.
4,463,359 and 4,345,262 are preferable. 1In

addition, it is preferable that the rate of



| JP can be operated at a reduced running cost. In the case that the
exchangi ng of one of the 25 ink jet recording head and the ink tank
cartridge.with a new one is required, it suffices that one of the ink
j et recording ‘head and the ink tank,gartridge is exchanged with a

- 32 - new one, resulting in an econom cal efficiency of the
printer section IJR being inproved. In the case that the ink jet

recordi ng heaq emp er@yhﬁgerh@gt@@ktﬁawﬁégggm@%pd&§gga@xxed from 5
each ot her by actuatlng a lever or the ke on the carriage HC, a

di sconnecti ng dpecatibad chA U.S. 8ﬁ§ﬁl¢aitellyobe4a(ﬂm.tbﬁ4fh|ethe printer
section | JP, and noreover, there does not arLse a mal f uncti on
that ink i s scdopted dwayathdevtdcbetter nkecorsdddi@ort or the ink feed

port. \Wen the i nk jet recordlng head and_the ink tank
U.S. patent Nos. 558,333 and 4,459, 600

=- 5 disclose the following structure of a recording
head, which is incorporated to the present
invention: this structure includes heating
portions disposed on bent portions in addition
to a combination of the ejection orifices,

10 liquid passages and the electrothermal
transducers disclosed in the above patents.
Moreover, the present invention can be applied
to structures disclosed in. Japanese Patent
Application Laying-open Nos. 123670/1984 and

15 138461/1984 in order to achieve similar effects.
The former discloses a structure in which a slit
common to all the electrothermal transducers is
used as ejection orifices of the electrothermal
transducers, and the latter discloses a

20 structure in which openings for absorbing
pressure waves caused by thermal energy are
formed corresponding to the ejection orifices.
Thus, irrespective of the type of the recording
head, the present invention can achieve

25 recording positively and effectively.

The present invention can be also applied to
a so-called full-line type recording head whose

length equals the maximum length across a



cartridge are separated fromeach other on the carriage HC, since
there is no need of holding the ink jet recording head directly with
am 15 operator's hand, there does not ari se anot her mal function that
a quality of €ach printed matter _ gdvgrsely affected with the
scattered Ink or the printed natter s contam nated with t he
scattered ink. 20 In the case that the ink jet recordi ng head

and the ink tahk-gaml! rdl_%grﬁeari%nﬂnaVQbéﬁmay recordst@nneadedmdy om each

ot her on the carri age since the position where a certain intensity
of force dongpplied £oat Il urkl i8Rk ofir tecdgriisg Beadspecifical ly
determ ned on the ink tank cartridge, it is required that nerely a
part of tdemb hketchnkogettva rigeoroomes pbntiegra bl yhe rrang€dr egoi ng

position is designed to have a | arge -33
- recording head.

—. 5 In addition, the present invention can be

-

applied to various serial type recording heads:
a recording head fixed to the main assembly of a
recording apparatus; a conveniently replaceable
chip type recording héad which, when loaded on

10 the main assembly of a recording apparatus, 1is
electrically connected to the main assembly, and
is supplied with ink therefrom; and a cartridge
type recording head integrally including an ink
reservoir.

15 It is further preferable to add a recovery
system, or a preliminary auxiliary system for a
recording head as a constituent of the recording
apparatus because they serve to make the effect
of the present invention more reliable. As

20 examples of the recovery system, are a capping
means and a cleaning means for the recording
head, and a pressure or suction means for the
recording head. As examples of the preliminary
auxiliary system, are a preliminary heating

25 means utilizing electrothermal transducers or a
combination of other heater elements and the
electrothermal transducers, and a means for

carrying out preliminary ejection of ink



t hi ckness enough toe stand agai nst the applied force and the other part
of the ink tank cartridge is designed to have small thickness.

Thus, the.ink tank cartridge can be constructed 5 with a reduced wei ght
but with an increased interior vel ua® thereof. In the case that it is
necessary that the present ink color is exchanged wi th anot her one,
since an assenbly of the ink jet recording head and the ink tank 10
cartridge intdgdéependamt dgcloHitiee egedieion foexotemgudimiah anot her one
as it is, an exchangi ng operation can easily be achieved at a

hi gh effici en@hesel1systemanank ef&fircEdie | 6 r&liabilak j et

recording unit constructed according to a first enbodi nent of the
present i nventi®FCHALNT pe described below with reference to Fig. 8

Nk j et recordi g A8 THODSRoRRE CYBS| RE) GR 4T AR ek REng
'ﬁ?r“(”‘°9§rmﬂ5hnted on a recording apparatus can be also
. changed. For example, only one recording head
corresponding to a single color ink, or a
plﬁrality of recording heads corresponding to a
pPlurality of inks.different in color or
10 concentration can be used. In other words, the
present invention can be effectively appliéd to
an apparatus having at least one of the
monpchromatic, multi-color and full-color modes.
Here, the monochromatic mode performs recording
15 by using only one major color such as black.
The multi-color mode carries out recording by
using different color inks, and the full-color
mode performs recording by color mixing.
Furthermore, although the above-described
20 embodiments use liquid ink, inks that are liquid
when the recording signal is applied can be
used: for example, inks can be employed that
solidify at a temperature lower than the room
temperature and are softened or liquefied in the
25 room_temperature. This is because in the ink
jet system, the ink is generally temperature
adjusted in a range of 30°C - 70°C so that the

viscosity of the ink is maintained at such a



f or produci ng droplets of recording ink can be connected to and
di.sconnected froman ink tank 25 cartridge 303 in which ink is stored, and

a- porous nenber 310 nol ded of a foaned pol yur et hane or-the i ke
is press-fittéd into the ink tank—ca?@ridge 303. The porous nenmber
- 34 - 310 represented by hatched lines in the draw ng S

brought in close contact with a plurality of |, side ribs. 164 arranged
al ong the oppo¥fddi&;BBat thﬂaPP§(ﬁthéqlﬂa?%EEQuﬁq +ﬂ8éy303 In Fig.

5 8 , reference nuneral desi gn es an at o r|c nt ake port.
The air intake HE 3@ lone |Qﬁﬁ§§n®t $$E§ b shown)

whi ch ex;endsthgﬁl;%eginlrﬁopa cﬁa%g;ﬁ]%?gtus Jﬂgggﬁl R clfr;]rg ggat ed manner.

I n practice, ructed such that oes not
liquefied just before the ejection by the

5 thermal energy as follows so that the ink is

expelled from the orifices in the liquid state,
and then begins to solidify on hitting the
recording medium, thereby preventing the ink
evaporation: the ink is transformed from solid

10_ to liquid state by positively utilizing the
thermal energy which would otherwise cause the
temperature rise; or the ink, which is dry when
left in air, is liquefied in response to the
thérmal energy of the recording signal. In such

15 cases, the ink may be retained in recesses or
through holes formed in a porous sheet as liquid
or solid substances so that the ink“faces the
electrothermal transducers as described in
Japanese Patent Application Laying-open Nos.

20 56847/1979 or 71260/1985. The present invention

' is most effective when it uses the film boiling
pPhenomenon to expel the ink.

Furthermore, the ink jet recording apparatus

of the present invention can be employed not

25 only as an image output terminal of an
info;mation processing device such as a
computer, but also as an output device of a

copying machine including a reader, and as an



fl ow outside of the ink tank cartridge 303 through the air intake port

340 even when the I nk contained in the porous nenber 310 | eaks
fromthe latter due to sonme abnormality caused. 15 with the ink tank
cartridgé 303: Reference nuneral 166 designates a plurality of rear
ribs. The rear ribs 166 are arranged at the rear end part of the
ink tank cartridge 303. Simlarly, t he porous nenber 310 is brought in
close 20 contact with the rear ribs 166._ g9 assure that the air
taken through the air intake port 340 is fully distributed over the

whol e surface of pheput dBFiQEs Nepbes 3tAcaimihe reppa@dtuiar thaFikde a
latter, a plurality of cutouts 167 are formed 25 along each rear rib 166.

The space fornmed Byansmisision adid mMdteikimgdumsian a buf fer chanber for
st.oring outflow ink therein when the ink - contained in the porous
menber 310 flows outsi fhe present invention has been described in detail
- with respect to preferred embodiments, and it will now
.. 5 be that changes and modifications may be made without
departing from the invention in its broader aspects, and
it is.the intention, therefore, to cover all such changes
and modifications as fall within the scope of the
following claims.
10 Reference is hereby directed toward Applicatioh No.
9315879.8 (Publication No. 2269784) which relates to an
-ink container having a cut-out portion and from which the
present application is divided and to Applicatidns Nos.
9606491.0 (Publication No. 2298616) and 9616110.4
15 (Publication No. 2302843) which are also divided from
Application No. 9315879.8 and which relate to a liquid
storing container having an end filter contacting a
porous member and to a recording unit having a connecting

piece between the head and the tank, respectively.



-35 of 'the porous menber 310 due to sone abnormality. In this
enbodi nent, the side ribs 164 and the rear ribs 166 are alternately

arranged in the ink tank cartridge 303. The 5 side ribs 164 extend from

t he position for ~allowing the air introduced through the air

I ntake port 340 to be sufficiently taken in the I nk tank cartridge 303

till the plane positionally coincident wwth an ink outflow port 10

330 through which the ink contained in the porous nenber 310 is fed to

the ink jet recording head. Wth-t®2s-construction, the air

I ntroduced through the air intake port 340 fl ows not only in the space

defi ned bet webAIM8e rear 15 inner wall surface of the ink tank cartridge

303 and the porous material 310 in the presence of the rear ribs

166 but also in the space defined bet ween the side inner wall surfaces
of the ink tank cartridge 303 and the porouys material 310 0O in the
presence of the sﬁﬂeipﬁb§gﬂﬁic@%ﬁﬁ¥ﬁﬁe containing an ink a sorging

"

member formed of a porous material and having an

5 atmospheric air intake port and an ink outlet port, the
air inﬁake port opening to the interior of the cartridge
on a wall different from the ink outlet port so as to
allow ink to be supplied to the outside from said ink
outlet port, wherein

10 a plurality of ribs are formed along an inner wall
of said cartridge between the air intake port and the ink
outlet port in a direction so as not to block a path
joining the air intake port and the ink outlet port to
enable atmospheric air taken through said atmospheric

15 intake port to be distributed over the surface of said
ink absorbing member facing the atmospheric air intake
port, at least one other surface of said ink absorbing
member, and the surface of said ink absorbing member
facing the ink outlet port.

20
2. A cartridge according to claim 1, wherein each of
said ribs.extends from a position where a sufficient
quantity of air can be taken into said ink tank cartridge
througﬁ said atmospheric air intake port to a location

25 coincident with the wall having said ink outlet port
without formation of any closed space between said ink

absorbiné member and the inner wall surface of said

) ) A O




the air is conpletely distributed over the porous material 310 on the
air intake port 340 side as well as on the opposite side wall sides.
The width and the height of each side ribs 164 25 as well as the pitch
for arranging the side ribs 164 one above another are determned in
such a manner as to allowthe inflow air to be sufficiently

di stributed over the side surface ' - - 36-

of the porous nenber 310. It is reconmendabl e that each rib exhibits
one of sectional shapes as shown-i A3Frg. 14 A to 141. Since the ink

t ank cartridge 303 is constructed in the above- 5 described nanner,
the ink in t Far$&AE9e -nenber 310 can easily be exchanged with the

i nflow air, causing a quantity of ink remaining in the ink t ank
cartridge 303 to be substantially reduced. In other words, the ink
cont ai ned |n3yhe Qpég%iridge according to claim 1 or 2, wherein said

e ink absorbing member is received in a parallelopipedal
5 or a cubic ink absorbing member receiving section of the
cartridge, and said ribs are formed on at least two inner

surfaces of said ink absorbing member receiving section.

4. A cartridge according to claim 1, 2 or 3, wherein
10 said ink absorbing member is received in a
parallelopipedal or a éubic ink absorbing member
receiving section of the cartridge, and said ribs are
formed on two surfaces of said ink tank absorbing member
receiving section other than the surface having said
15 atmospheric air intake port and the surface having said

ink outlet port.

5. A cartridge according to claim 1, 2, 3 or 4, wherein
70% or more of the whole surface area of said ink
20 absorbing member is exposed to air while a part of said

ink absorbing member comes into contact with said ribs.

6. A cartridge according to claim 1, wherein a
plurality of further ribs are provided on the wall at
25 whichlthe air intake port opens to the interior of the
cartridge with each of said further ribs being formed

with a plurality of cut-outs. S

-
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10 nember 310 can be used at a hi gh efficiency. The results

derived from neasurenent conducted on a quantity of ink remaining in

t he ink tank cartridge which varied depending on a | engt h of each
side rib'164 are shown in Table 15 1. Each neasurenent was conducted for
each of rates representing a volunme assuned by all the ribs in
the ink tank cartridge in terns of percent ages on the assunption that
the ink tank cartridge had a whole length of 40 mmand a 20 |ength of
each side rib was represented by x. - 54As is apparent fromtable 1, when
the I ength of each side rib was set to 70 % or nore based on t he

total |ength7ef tRAecanitridge @mcorndigy to claimycbd whkexein o$aid gimkn or

| ess representing a 25 llﬂgantity'of i nk remaining the ink tank cartridge

was obt ai nedabsorbing member is received in a parallelopipedal or
cubic ink absorbing member receiving section and ribs are

provided on four walls of the interior of the receiving

5 section.

8. A cartridge according to claim 7, wherein the ribs
on a wall of the receiving section which is lowermost in
use of the cartridge are of lower height than the

10 remaining ribs.

9. A cartridge according to claim 1, wherein the ribs
are tapered at one end to facilitate insertion of the ink
absorbing member.
15

10. A cartridge according to claim 1, wherein the air
intake and ink outlet ports are not aligned with one
another and ribs are provided on walls of the interior
of the cartridge which in use of the cartridge form

20 lower, upper and side walls.

11. A cartridge according to claim 1, wherein the ink
absorbing member is received in a parallelopipedal or
cubic —ink absorbing member receiving section of the
25 cartridge and the ribs extend slantwise of the walls of

the receiving section.

—_—
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Table 1 rib gquantity of ink quantity of ink negative pressure

length initially remaining in at full page x 40 filled in

i nk i nk tank printing tank cartridge cartridge
after | ' usage 50 % 549 1.52
g 130 to 150 m m
ag 60 % 509 1.34 g 125 to 140 :

mm ag 70 % 590 0.91 ¢ ~115 to 130

mm ag 80 % 5 g 0.82 g 105 to 125

mm ag 90 % ..5g . 0.81 . 00 to 160 .

nm  ag IZIOOA%Fartrqu?)accordlngopqgcgalm 1, yhgrein,5he ribs

mm ag

have a cross-section as shown in any one of figures 14A

to 141 of the accompanying drawings.

5 13. A cartridge substantially as hereinbefore described
with reference to any one of figures 8 to 14I of the

accompanying drawings.

14. A recording unit comprising a cartridge in
10 accordance with any one of the preceding claims and an
ink jet head attachable to and detachable from the

cartridge.

15. An ink jet recording apparatus comprising a
15 cartridge in accordance with any one of claims 1 to 13

or a recording unit in accordance with claim 14.

—_—

R 0 o



5 Note: Each ink tank cartridge having a rib I ength (x/40) lying
within the range of 70 %to 100 % and exhibiting a remaining ink
gquantity of 1 gramor |ess was recognized as an acceptable i nk

Eagg __caitIthIge%Pi&G(% Fg%asuremnth&ﬂH&Wt b eachl nk

absor bi ng nenber : foaned pol yuret hane resin haV|ng 85 to 105 voids
formed therein per inch 5 sectional shape of side rib wi dt h of
1 M  apstract hei ght of 2 mm as measured
from each of the opposite inner side wal | s of each ink tank cartridge
10 An ink jet recording unit constructed

A liquid storing container employable for an ink jet recording
apparatus includes a housing, a porous ink absorbing member
received in the housing, a first filter coming in contact with
the ink absorbing member. The 1liquid storing container is
detachably connected to an ink jet recording head having a second
filter disposed in a liquid flow path thereof. The liquid storing
container is constructed such that the volume between the first
filter and the second filter, a size of each filter, a condition
for compressively receiving the ink absorbing member in the
housing, and an inner structure of the liquid storing container
satisfactorily coincide with predetermined conditions.
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according to a second enbodi nent of the present -invention will be

descri bed below with reference to Fig. 9 that is a sectional view
thereof. 15 As air is introduced into an ink tank cartridge 303
t hrough an atmospheric air intake port 340/ Trt=ls_uniformy

di stributed over the whol e rear suyrface of g QUWQ@@E epdaer 310. The
ink tank cartridge 303 -includes upper and |owers==20Q REihg-08Eé Jas to
allowthe inflow air to be subsequent |y distri butet—eder P upper and
| ower surfaces of the porous nenber 310 with the ai d of t he upper
and lower ribs 210. In this enbodi nent, both the upper and | ower ribs
25 210 extend fromthe position where a sufficient quantity of air is
taken in the ink tank cartridge 303 across the porous nenber 303 to

reach an ink jet recordi ng head %01. Wth this

—
e
-
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- 39- construction, an ink can practically be used at a high

efficiency. An ink tank cartridge for an ink jet 5 recording
unit constructed according to a third enbodinment of the preset
i nvention wili be described below with referenc 10.

An atnospheric air intake port (not shdwn) ~ rnnsSHBEBHAﬁdﬁ?ﬂ' | et port (not

shown) "are formed 10 through the opposite|surfaREELASEDt he |

par al | el epi ped-shaped i nk tank cartridge 303 Fig. 0 15 a
cross-sectional view of the ink tank cartridge 303 taken along a pl ane
I n parallel wth thecfronb end surface having the 15 ink outlet port
formed thereon. In this nbodi e , the ink tank cartridge 303
i ncl udes a pIUﬁint ngi t udi y extending ribs 371, 372,
373 and 374 on the—#%gh&-ﬁgnd- FOe- - - - - - -, the lower wall, the |eft-hand
side wall 20 andrtireypppe thereof,;respectively. Wth this
—construction, as it hexalmgph clair {
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I ntroduced through the air intake port flows

I n t he space fornmed by
the rear ribs (not shown) between the rear wall of the ink tank
cartridge 25 303 and a porous nmenber 310 and then reaches the front
end surface of the ink tank cartridge 303 having the ink outlet port
formed t hereon t hrough the space defined between the porous
.- 40 - menber 310 and the ribs 371, 372, 373 and 374 each

extendi ng across the porous nenber 310 in

t he | ongi tudi nal direction.

In this enbodi nent, any particul ar problem does not arise when the 5

vol ume of the porous nmenber 310 is slightly
menber 310 is held within the ribs 371,
is surrounded by them In view of the foregoi

THI ecause the porous
372 qu%g%ggg)é?@“.s ifoit

s

recommendabl e that the porous nenber 10 310 |s enpl oyed’for the ink tank

cartridge 303

——
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héving a conparatively large volunme. The air can easily be substituted
for the ink contained in the porous nenber 310 as the contacting area
defined by both the inner wall of the ink tank 15 cartridge 303 and the

por bus nenber* 310 is reduced nore and nore resulti i uci ng the
remaining ink in the porous nenber 310, Since anussﬁgptuaamﬁﬁy f ribs are
arranged around the inner -. wal | of "the ink tankrEmuACEPdge O in‘the

above- 20 described manner, the air can uni fernty e di stributed
over all the surfaces excl usive of the surface having the ink outl et
port forned thereon, resulting in the ink contained in the por ous
menber 303 being utilized at a highly 25 inproved efficiency. The width
and the hei ght of each of the ribs 371, 372, 373 and 374 may

variably be determ ned in consideration of vari ous working conditions
given to the ink tank -41-

—

—
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cartridge 303. For exanple, in the case as shown in Fig. 10, the ribs
372 fornmed on the | ower wall of the ink tank cartridge 303 are

di mensi oned to have the height |ower than that 5 of the other ribs.
This'is intended to easily recover by absorbing the |eaked ink in the
smal | space between the lower wall  of the ink tank cartridge 303
and t he porous nenber 310 when SO I nk fl ows outside of the porous
member 310 10 due to some abnormality and it [ NMEHEerdLoeen | t he
foregoing small space. Alternatively, the r espegkpvgerp bs 341, 372,
373 and 374 may be desi gned such that the ket rTp is

vari ed, and noreover, each rib is tapered toward 15 the ink outlet port
side fromthe air intake port side with some height difference

t her ebetween in order to change conpressibility of the porous nenber
310 across the length of the ink tank cartridge 303 so as to allow the

20 ink to be concentratively collected in a certain region in the
““porous nenber 310.
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An ink tank cartridge for an ink jet recording unit constructed

according to a 25 fourth enbodi nent of the present invention

will be described belowwith reference to Fig. 11 that is a sectional
view thereof.” In the drawi ng, reference nuneral 501 *

- 42 - designates a rib. The rib_501 may be forned ei t her al ong
the upper wall of the ink tank caFtridge 303 ar -al-efy enl bwer wal |

of the sanme in the | ongitudinal direction.'ﬂﬂSSHﬁﬁﬁﬁ-‘ ng feature
of this enbodi ment consists in that one end of REEAYG 564 . e.

the left-hand end of the rib 501 in the shown case is tape}ed as
represented by reference nunmeral 502. Since the rib 51 has a tapered
10 portion 502 in that way, when a porous nenber

374 374 374
|\ ) 33
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310 is inserted into the ink tank cartridge 303 and -t hen seal ably
closed with a cover 503 on tne I nk outlet port side in the course of
production of the ink tank cartridge, the inserting 15 operation can
snmoot hly be athieved in the presence of the tapered portion 502

wi t hout an occurrence of malfunction that the porous nenber 310
i.s damaged or_injured by a sharp edge of the rib 501. It is not always
necessary that all of 20 the tapered portion [SHg ' to-tie i nk
outlet port side, i.e., the cover 503. Alternggﬁﬁgf&#%]ﬁgi per ed
portion 502 may extend within the range di h of

t he porous nenber 310, provided that the air 25 introduced through the

at nospheric air intake port can be distributed over the whol e surface
of the porous material 310 wi thout any problem in respect of an ink
utilization efficiency. -43-
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An ink tank cartridge for an ink jet recording unit constructed

according to a fifth enbodi ment of the present invention 5 wll
be described below with reference to Fig. 12 that is a sectional view
t her eof . ‘. The ink tank cartridge 303 includes an at nospheric
air intake port 340 and an ink ou Iet port 330 both of which are not

| ocated in 10 alignnment with each oth as SGF*P++F4¢ELM»-._Qﬂgltudlna|
direction. In this enbodinment, in V|em10f {HE §igEagsahgetadt, a
plurality of ribs 601 are arranged betwe t he RERIAGEINK cartri dge

303 and a porous nenber 310 not only along the 15 opposite side walls of
the ink tank cartridge 303 but also along the upper and | ower surface
of the same so that the air introduced through the air intake port 340
is uniformy distributed over the whole surface of the porous nenber
310 20 without any possibility that an ink utilization rate of the

_ink tank cartridge is degraded.
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An ink tank cartridge for an ink jet recording unit constructed

according to a 25 sixth enbodi nent of the present invention w | |
be descri bed below with reference to Fig. 13A and Fig. 13 B.

Fig. 13A’is a' sectional view of the ink tank

-44- cartridge, particularly shog«ng t he arrangenent of a
plurality of slantw se extending ribs 701 T R R BEé assure t hat
the air introduced into the ink tank cartjr 9eREPAC é,g'eoug

at nospheric air intake port 340 is sufficiently ot-Stbtt over t he
whol e surface of a porous menber (not shown) containing ink, it is not
al ways necessary that each rib continuously extends within the range

between the air intake 10 port 340 and an ink outlet port 330. For this
reason, in this enbodi ment, the slantw se

Zi

4

J

FIG.I3A
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extending ribs 701 are arranged in the equally spaced rel ationship
whil e extending in parallel with each other. In addition, as shown in
Fig. 15 27B, a plurality of cutouts 702 are formed al ong t.he._upper

edge of éach rib 701. In the shown case, eacfigpPsHiHr hhn@eedy

ext ends. Alternatively, it is obvjpus that i} may meet 808D n the
curved state. Therefore, this enbodi ne 20 is a#&&ﬁragEUUETV’EﬁﬁTLyable
for carrying out the present invention, particularly, in the case

t hat nol di ng perfornmances (associated with the di rection of nolding)
requi red when the ink tank cartridge and the ribs are simultaneously
nolded 25 in the integral structure is restricted. Wth the ink
tank cartridge constructed in t he above-descri bed manner, since
recordi ng ink contained in the porous nenber received in the

- 45-
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ink tank cartridge can ultimtely be utilized, an advant ageous effect
obtai nable with the ink tank cartridge is such that reliability on
practical use of the ink can be elevated while 5 mai ntaining a running
cost of fhe’ink tank cartridge at a |low | evel, The—pr esent
i nvention achi eves distinct effeﬁéawhen app! i\ eTHIS GHEET ¢*§rBEERy | head or

~a 10 recording apparatus which has ns- f or genBERHAGER t her

energy such as el ectrothermal transducers or Taser light, and which
causes changes in ink by the thermal energy so as to ej ect ink.
This is because such a systemcan 15 achieve a high density and high
resol ution recor di ng. A typical structure and operationa
principle thereof is disclosed in U S. patent Nos. 4,723,129 and
4,740,796, and it is 20 preferable to use this basic principle to

——
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_ i mpl ement such a system

Al t hough this system can be applled either to on-de

continuous type ink jet recording systens, it is paﬁFFCLgeﬂ%inéﬁfﬁﬁﬂﬂ e
for the on-demand type 5 apparatus. This is because the on-denand type
apparatus has el ectrothermal transducers, each di sposed on a sheet or

| i qui d passage that retains |liquidgg(Cink), and operates as follows:
first, one or nore drive signals are applied to 10 the el ectrothermal
transducers to cause thernal energy corresponding to recording

I nformati on; second, the thermal energy induces sudden

tenperature rise that exceeds the nucleate

LIQUID STORAGE CONTAINER FOR RECORDING APPARATUS

Abstract

A liquid storing container employable for an ink jet recording
\ apparatus includes a housing, a porous ink absorbing member
~ - received in the housing, a first filter coming in contact with
the ink absorbing member. The 1liquid stQring container is
detachably connected to an ink jet recording head having a second
filter disposed in a liquid flow path thereof. The liquid storing
container is constructed such that the volume between the first
filter and the second filter, a size of each filfer, a condition
for compr3551vely receiving the ink absorbing member in the
housing, and an inner structure of the liguid storing container
satisfactorily coincide with predetermined conditions.

Figure 8
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botling so as to cause the filmboiling on 15 heating portions of the

s+ recording head; and third, bubbles are grown in the liquid (ink)

‘ corresponding to the drive signals. By using the grom h and col | apse
of the bubbles, the ink is expelled fromat—te e e—k—20
ejection orifices of the head to formone o? m]rlgﬁgmr@ Rrops> THE dri Je
signal in the form of a pulse is prefefabl BetEPUOR cP35E -gr BWPFESNGH
col | apse of the bubbles can be achi eved HrSleumtsaneopageg -ant® B8 a%y
by this formof 25 drive signal. As a drilveBrayiag(s) hpwé-zomaﬁeda_ a

pul se, those described in U S. patent Nos. | [ AbstzeB, 35pagedd.-4to3p&ged62. af e
preferable. 1In addition, it is prefergble that the rate %,00

- 47 - tenperature rise of the heatingpArE GPRECEPT IS181%.
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Jdescribed in U S patent No. 4,313, 124 be adopted to achieve better

T ecor di ng. U. S. patent Nos. 4,558,333 and 4, 459,600 5 disclose
the follow ng structure of a recording head, which is incorporated to
t he present invention: this strucgure includes heating portions
di sposed on bent portions in addition™ to a conbination of the ejection
orifices, 10 |liquid passages and the el ectrothermal t ransducers

di scl osed in the above patents. Mor eover, the present invention can be
appl i ed to structures disclosed in Japanese Patent Application
Layi ng- open Nos. 123670/1984 and 15 138461/1984 in order to achieve
simlar effects. The former discloses a structure in which a slit
common to all the electrothermal transducers is used as ejection
orifices of the electrothernal transducers, and the latter discloses a
20 structure in which openings for absorbing pressure waves caused by
thermal energy are formed corresponding to the ejection orifices.

Thus, irrespective of the type of the recording

REPLACEMENT SHEET .

18 AUG 2000




. head, the present invention can achieve 25 recording positively and

“effectively. The present invention can be also applied to a

so-called full-line type recordlng head whose Iength equal s the

maxi mum | ength across a 3 48

recordi ng medi um Such a recordi ng head may consists of a plurality of

recordi ng heads conbi ned together, or one integrally arranged

recording head. 5 In addition, the present invention can be

applied to various serial typeg e@.rgl ng heads- a recordi ng head fixed

to the main assenbly of a econdi ng—apparatus—a-—conveni ently

repl aceabl e chip type recqxslt aded on 10 the

mai n assenbly of a recording ag is (- .electrifgally connected to

the main assenbly, and S ' f /)nk theref om and a cartridge
- ol —H-2-7
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_type recording head integrally including an ink reservoir. 15 It
-is further preferable to add a recovery system or a prelimnary

- auxiliary systemfor a recordi ng head as a constituent of the

" recording apparatus because they gerve to nake the effect - of the
: present invention nore reliable. As 20 exanples of the recovery system
are a cappi ng nmeans and a cl eaning neans for the recording head,
and a pressure or suction nmeans for the - recording head. As exanpl es of
the prelimnary auxiliary sy en are a prelimnary heating 25 nmeans
utilizing el ectrothernal transtQ;és or a 2-gonbi nation of other heater

el enents and the el ectrot heymal \ t ransducers, —and a neans for

carrying out prelimnary ejecti '
- 49- i ndependent|y of the

n_for(-recording:
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‘Theée systens are effective for reliable recordi ng. The
‘nunber and type of recording heads to be 5 nounted on a recording

-appar atus can be al so changed. For exanple, only one recording head
corresponding to a single color ink, & a plurality of recordi ng heads
corresponding to a plurality of inks different in color or 10
concentration can be used. In other words, the present invention can
be effectively applied to an apparatus having at | east one of the
nmonochromatic, multi-color and full-col or nodes. Here, the
nmonochromati ¢ node perfornms recording 15 by using only one major col or
such as bl ack. The multi-color node carries out recording by
using different color inks, and the full-color node perforns recording
by col or m xi ng. Furt hernore, although the above-described 20
enbodi nents use liquid ink, inks that are liquid when the recording
signal is applied can be used: for exanple, inks can be enpl oyed that

F 1 G 5 REPLACEME{%L?%?EE?
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solidify at a tenperature |ower than the room tenperature and are
"softened or liquefied in the 25 roomtenperature. This is because in the
i nk jet system the ink is generally tenperature adjusted in a
range of 30[err]C - 70[err]C so that téhe viscosity of the ink is

mai nt ai ned at. such a - 50- . val ue that
the ink can be ejected reliably. In addition, the present

i nvention can be applied to such apparatus where the ink is

|l iquefied just before the ejection by the 5 thermal energy as follows so
that the.ink is expelled fromthe orifices in the liquid state,

and then begins to soliddfy @in hittink:the recordi ng nmedi um thereby
preventing the in Qvar@ration ) ink is transfornmed fromsolid 10
to liquid state by po_s_l_t}_v.ej. Ailiezing Lhe t hermal energy which woul d
ot herw se caus{ l
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tenperature rise; or the'ink, which is dry when left inair, is
‘liquefied in response to the thermal energy of the recording signal.
In such 15 cases, the ink may be retained in recesses or t hr ough

hol es fornmed in a porous sheet as |iquizd or solid substances so that
the ink faces the el ectrothermal transducers as described in

Japanese Patent Application Laying-open Nos. 20 56847/1979 or 71260/ 1985.
The present invention is nost effective when it uses the filmboiling
phenomenon to expel the ink. Furthernore, the ink jet recording
appar at us of the present invention can be enployed not 25 only as an
I mge output termnal of an I nformati on processing device such as a
conputer, but also as an output device of a copyi ng machi ne i ncl udi ng
a reader, and as an :

RECORDING
COMMAND
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ON LINE
?

S2

s
RECORDING MEDIUM

INSERTED
?

NO

s4 >3

~YES i | j

RECORDING
OPERATION MESSAGE DISPLAY

TERMINATING
OPERATION

END
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- 51 - out put device of a facsimle apparatus having a

‘transm ssion and receiving function. The present invention has
been described in detail with respect to preferred enbodi nents, and it
will now 5 be that changes and nodifg cati ons may be made w t hout
departing fromthe invention in its bfoader aspects, and it is the
intention, therefore, to cover all such changes and nodifications as
fall within the scope of the following clains. 10 Ref erence is
hereby directed toward Application No. 9315879. 8 (Publication No.
2269784) which relates to an i nk container having a cut-out portion
and from which the present application is divided and to Applications
Nos. 9606491.0 (Publication No. 2298616) and 9616110.4 15
(Publication No. 2302843) which are also divided from Appl i cation No.
9315879.8 and which relate to a liquid storing container having an end
filter contacting a porous nenber and to a recording unit having a
connecti ng pi ece between the head and the tank, respectively.
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- 52 - CLAI M5 1. An ink tank cartridge containing an ink

absor bi ng menber formed of a porous material and having an 5

at nospheric air intake port and an ink outlet port, the air intake
port opening to the interior of the cararidge on a wall different from
the ink outlet port so as to allowink to be supplied to the outside
fromsaid ink outlet port, wherein 10 a plurality of ribs are
formed al ong an i nner wall of said cartridge between the air intake
port and the ink outlet port in a direction so as not to block a path
joining the air intake port and the ink outlet port to enabl e

at nospheric air taken through said atnospheric 15 intake port to be
distributed over the surface of said i nk absor bi ng menber facing the

at nospheric air intake
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port, at |least one other surface of said ink absorbing menber, and the

“surface.of said ink absorbing menber facing the ink outlet port. 20
2. A cartridge according to claim1, wherein each of said ribs
extends froma position where a.suffi gioent gquantity of air can be
taken into said ink tank cartridger ~ through said atnospheric air intake
port to a location 25 coincident with the wall having said ink outlet
port wi t hout formation of any cl osed space between said ink
absor bi ng nenber and the inner wall surface of said _

- 53 - cartridge. 3. A cartridge according to claim1 or 2,
wherein said I nk absorbing nenber is received in a parall el opi pedal
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5 or a cubic ink absorbing nenber receiving section of the cartridge,

-and said ribs are formed on at |east two inner surfaces of said ink
absor bi ng nenber receiving section. 4. A cartridge according to
claiml1, 2 or 3, wherein 10 said ink absor bi ng menber IS
recei ved in a par al | el opi pedal’ or a cubic ink absorbi ng nenber
recei ving section of the cartridge, and said ribs are formed on two
surfaces of said ink tank absorbi ng nenber recei ving section other
than the surface having said 15 atnospheric air intake port and the
surface having said ink outlet port. 5. A cartridge according
toclaim1, 2, 3 or 4, wherein 70% or nore of the whole surface area
of said ink 20 absorbing nenber is exposed to air while a part of said
i nk absorbi ng nmenber cones into contact with said ribs. 6. A
cartridge according to. claim 1, wherein a plurality of further
ribs are provided on the wall at 25 which the air intake port opens to
the interior of the cartridge with each of said further ribs being
f or med '
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with a plurality of cut-outs. - 54
;- 7. A cartridge according to claim1, wherein said ink

absorbihg menber is received in a parall el opi pedal or cubi c ink
absor bi ng menber receiving section anglaribs are provi ded on four walls
of the interior of the receiving 5 7Seéction. 8. A cartridge
according to claim7, wherein the ribs on a wall of the receiving
section which is | owernost in use of the cartridge are of |ower height
than the 10 remaining ribs. 9. A cartridge according to claim1
wherein the ribs are tapered at one end to facilitate insertion of the
i nk absor bi ng nenber.
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15 10. A cartridge according to claim1l, wherein the air i nt ake

“and ink outlet ports are not aligned with one another and ribs are
provi ded on walls of the interior of the cartridge which in use of the
cartridge form 20 |ower, upper and g3zde walls. 11. A cartridge
according to claim1, wherein the ink absor bing nenber is received in
a parall el opi pedal or cubi ¢ i nk absorbi ng nenber receiving section of
the 25 cartridge and the ribs extend slantwi se of the walls of t he
recei ving section. _ - - 55 - 12.
A cartridge according to claim11, wherein the ribs have a
cross-section as shown in any one of figures 14A to 141 of the

acconpanyi ng draw ngs.
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5 13. A cartridge substantially as hereinbefore described W th
reference to.any one of figures 8 to 141 of the acconpanyi ng draw ngs.
14. A recording unit conprising a cartridge in 10 accordance with any one
of the preceding clains and an ink jetdfead attachable to and

det achable fromthe cartridge. 15. An ink jet recording
apparatus conprising a 15 <cartridge in accordance with any one of clains
1to 13 or arecording unit in accordance with claim 14.
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