| NK CONTAI NER EOR INK JET PRINTER AELDER FOR THE CONTAI NER CARRI AGE FOR
THE HOLDER AND | NK JET PRI NTER 5 FI ELD OF THE | NVENTI ON AND RELATED ART The
present invention” “rel.ates to an iinkf j et recordlng apparatus for recording

i mges ‘on recordi ng nedi um by means of ejecting ink thereon. In particular,
it relates to such an in jet BecordLng 10 apparg@us conprising: an ink
contai ner for storing the rec8rding¥ink; -arf"i nk’ Mnt ai ner hol der for
renpvably holding the ink container, a carriage which renovably hol ds-the
recording head, and is noved in a nanner of scanning the recordi ng medi um

interms of the 15 relatjye movene en the carriage and recording
medi um Conventional l vy, {NE FQESP&NF& §§Bm§§FUQETWﬁPéH ords inmages on
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in the forn1of an appar at us capﬂﬁbelﬁk QF@ Bﬁ?ﬁ%ﬁhﬂg recordi ng heads of
various system for exanple, the wre-do t hermal - system t her nal

transfer system and ink jet system 25 Anong such recording

systens, the ink jet systemis a quite non-inpact system which records

i mages on the perEHdORITARIINVERY IOR2ARDOREEAPED ABT - 2- 4 ink from

ejection orifices (nozzles) alrgned on a :
The present invention relates to an ink jet

recording apparatus for recording images on recording
medium by means of ejecting ink thereon. 1In
particular, it relates to such an in jet recording

10 apparatus comprising: an ink container for storing the
recording ink; an ink container holder for removably
holding the ink container, a carriage which removabiy
holds-the recording head, and is moved in a manner of
scanning the recording medium, in terms of the

15 relative movement between the carriage and recording
medium.

Conventionally, the recording apparafus;
which records images on recording medium (hereinafter,
it may be éalled-“recording paper") such as paper,

20 fabric, plastic sheet, OHP sheet, or the like, has
been proposed in the form of an apparatus capable of\
accommodating recprdinéfheads of various system; for
example, the wire~dot system, fhermal‘system, thermal
transfer system, and ink jet system.

25 ' Among such”reqording systems, the ink jet
system is a quite non-impact system, which records

images on the recording medium by means of ejecting



recording elenment. Therefore, recording apparatuses enploying this ink jet
system (hereinafter, an ink jet recordi ng apparatus) can record with high
density at a 5 high speed. The formof the ink jet recording apparatus is
chosen to acconmodate specific functions of a systemin which the recording
apparatus is enployed, and also to match the way it is used. Cenerally 10
speaking the.ink jet recording appafatus'ﬁ%ﬁprises: a carriage for nounting
the recording ink container; conveying neans for conveying the recording
medi um and controlling neans for controlling these sections. Wen
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line of the prinmary scanning and tthe followng one, the recording nediumis

noved in the segeddding appairatud) En Feddrd Wit hEafhidenSnty taetie
recording width. Each tinme the recording head 25 nakes a single |ine of
scanni ng rn asighs speed.ecordi ng nedium a recording is nade on the
recordi ng nmedium across a w dth correspondent to the nunber of - 3-
nozzl es aligned in the Mheofdnn dfedhe inkarjet aledarding apparatus
is chosen to accommodate specific functions of a
system in which the recording apparatus is employed,
and also to match the way it is used. Generally
10 speaking the ink jet recording apparatus comprises: a
Carriage for mounting the recording ink container;
conveying means for conveying the recording medium;
and controlling means for controlling these sections.
When recording, a recording head which ejects
15  ink droplets from a plurality of ejection orifices is
moved in the direction (primary scanning direction)
perpendicular to the direction (secondary scanning
direction) in which the recording paper is conveyed,
in a manner of serially scanning the recording medium.
20 when not recording, that is, during the intervals
between one line of the primary scanning and the
following one, the recording medium is moved in the
secondary scanning direction by a pitch equivalent to
the recording width. Each time the recording head
25 makes a single line of scanning run across the

recording medium, a recording is made on the recording

medium across a width correspondent to the number of



t he secondary scanning direction. Further, the ink jet recordi ng apparatus
IS i nexpensive to run, and its size can be easily 5 reduced. In addition,

it can be easily used with a plurality of color inks to record col or

i mages. Lastly, it can record at a high speed. In particular, when a

|l i ne-type recordi ng apparatus enploying a_line- type recording head, in

whi ch a | arge nunber of 10 ejection oriT8Ces are aligned across the entire
wi dth of the recording nmedium is used, the recording speed can be
increased to a higher level. Thus, the ink jet recording apparatus i s used,
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t or as a printer (or a portable printer) for a

personal 20  conputer, paréfet, CORPUIRK . j@b PELbEAingd appaRBRLA! 4S a Video
apparatus, and the like. In terns of an energy generating el enent for

gener ati ng t heiwepaysive bko uted, fandeitst sget 8&8ni Bk Easflihe ej ection
orifices of the recording head, 25 there are: the ink jet recordi ng heads
enpl oyi ng Bl eatedumseadani Il addbtboincet s canhbaseastgehisetr wd thl anent s;
t hose enpl oyi ng el ectronmagneti c devi ces such -4- as a laser that
irradi at es el etunakitetdt oplertinks to record color images.
Lastly, it can record at a high speed. 1In particular,
when a line-type recording apparatus employing a line-
type recording head, in which a large number of
10 ejection orifices are aligned across the entire width
of the recording medium, is used, the recording speed
can be increased to a higher level.
Thus, the ink jet recording apparatus is
used, being commercialized, as output means for
15 information processing systems. For example, it is
used as a printer as a peripheral output device for a
copying machine, an electric typewriter, a word
processor, a work station, and the like, or as a
printer (or a portable printer) for a personal
20 computer, a host computer, an optical disc apparatus,
a video apparatus, and the like.
| In terms of an energy generating element for
generating the energy to be used for ejecting the ink
from the ejection orifices of the recording head,
25 there are: the ink jet recording heads employing

electromechanical transducers such as piezoelectric

elements; those employing electromagnetic devices such



generate the heat to be used for ejecting the ink droplets; those enpl oying
el ectrothermal transducers conprising heat generating resistors to be used
for 5 heating the liquid; and the |ike. Anong the ink jet recordi ng heads
described in the foregoing, those enploying the ink jet recording system
that uses thermal energy to eject the ink droplets can record with high
resolution, since 10 the ejection orifice#thereof can be aligned with high
density. In particular, those enploying the electrothermal elenents as the
energy generating el enents enjoy several advantages in that their size can
be easily reduc their roductlon
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storing this ink absorblng menber, and a cover for sealing this
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groups: a chip type head integral with the ink container, and a separate
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type, the positional relationship between the
Among the ink jet recording heads described
in the foregoing, those employing the ink jet
recording system that uses thermal energy to eject the
ink droplets can record with high resolution, since
10 the ejection orifices thereof can be aligned with high
density. In particular, those employing the
electrothermal elements as the energy generating
elements enjoy several advantages in that their size
can be easily reduced; they can be highly integratéd,
15 and their production cost is lower, since they can
make full use of the highly advanced, reliable IC and
microprocessing technologies, which have been
developed in the semiconductor field.
The ink container for supplying the ink to
20 the recording head generally comprises an ink
absorbing member, a container for storing this ink
absorbing member, and a cover member for sealing this
container.
The aforementioned recording heads can be
25 classified into two groups: a chip type head integral
with the ink container, and a separate type head

removably connectable to the ink container. In either



recordi ng head and i nk container, or between a recording head cartridge
conprising the recording head and i nk container integral therewith, and the
5 carriage, is an essential matter in terns of printing quality. One of the
means for fixing their relationship conprises a hole, and a pin that
engages into the hole, wherein the positional relationship can be
accurately fixed as the hole and bin are~®maged. 10 In the case
of a small ink jet recording apparatus, a mechanismconprising a | ever or
the like, which is operated for noving the ink container or recording head
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mechani sm whi ch noves the i nk contalner recordlng hea

various direct paas iak contained iattegradr twmltﬂ heyr@PfehedS requires
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However, its operation for installing or renoving the ink container or
recordi ng headqualitlyat i ®akyof the means for fixing their

relationship comprises a hole, and a pin that engages
into the hole, wherein the positional relationship can
be accurately fixed as the hole and bin are engaged.

10 In the case of a small ink jet recording
apparatus, a mechanism comprising a lever or the like,
which is operated for moving the ink container or
recofding head cartridge in various directions, has
been employed as a mechanism for fixing the

15 aforementioned positional relationship between the
récording head and ink container, or between the
recording head cartridgé and carriage, so that the
installation or removal thereof requires a smaller
space than otherwise.

20
SUMMARY OF THE INVENTION

The aforemehtioned mechanism, which moves the

ink container or recording head cartridge in various
directions durin§ installation or removal thereof,

25 requires only a small space for the installation or
removal, and therefore,.contributes to the size

reduction of the ink jet recording apparatus.
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conplicated. Therefore, it is inportant to obtain a structure which is
small, sinple to operate, trouble 5 free during the installing or renoving
operation, and al so does not reduce accuracy in the positional

rel ationship. Accordingly, the primary object of the present invention is
to provide: an ink container, 10 an'ink container holder, and a carri age,
whi ch have a sinple structure, and can si<fifying the operation for
nounting or renoving the ink container, wthout reducing the positioning
accuracy, and the sizes of which can be easily reduced; and an ink jet
recording 15 apparatus conprising such a carriage. Another object of the
present i nvent HOWeVeTy o 1§so PPgEatd om £k iMatadd ing QF itenQiing cthe - -
effectively uti,lizing,the avail abl e internal ace for staring the ink, has
a sinple structfffe COREFIGELOT FEGAT: n&?}eaq’é@@dw si npl e
operation, and _which | reqteliable an urabl e t.he si.ze of which .
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-7- container size to be‘reduced. Froma different point of view, the

obj ect of also does not reduce accuracy in the positional
relationship.

Accordingly, the primary object of the
present invention is to provide: an ink container,

10 an ink container holder, and a carriage, which have a
simple structure, and can simplifying the operation
for mounting or removing the ink container, without
reducing the positioning accuracy,.and the sizes of
which can be easily reduced; and an ink jet recording

15 apparatus comprising such a carriage.

Another object of the present invention is to
provide an ink container which is capable of
effectively utilizing the available internal space for
storing the ink, has a simple structure, can be

20 mounted or removed through a simple operation, and
which is more reliable and durable, and the size of
which can be further reduced; and an ink jet recording
'apparatus conprising such an ink container and a
holder for such an ink container.

25 Another object of the present invention is to
provide an ink container structure that improves the

ink supplying capacity while allowing the ink



the present invention is to provide an ink jet recordi ng apparatus capabl e
of inproving operational 5 properties. Another object of the present
invention is to provide a protective nmenber which makes it possible to
protect nore reliably the ink container produced in accordance with the
present invention, while it is 10 sold or stored. The present invention
was nmade based on the discovery that the-Tnternal structure of the ink
container affected the long termusage of the ink container, in terns of
the ink supplying performance 15 of a small ink container.. Accordingly,
anot her object of the present invention is to provide an internal structure
for an ink corgentrinehisize kP Hapredueedne i nk supply perfornance.
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particul arg wﬁﬁaﬂgggpiég_ink container is nounted through a rotary notion.
The present invention was nade in

Another object of the present invention is to
provide a protective member which makes it possible to
protect more reliably the ink container produced in
accordance with the present invention, while it is

10 sold or stored.

The present invention was made based on the
discovery that the internal structure of the ink
container affected the long term usage of the ink
container, in terms of the ink supplying performance

15 of a small ink container. Accordingly, another object
of the present invention is to provide an internal
structure for.an ink container which can stabilize the
ink supply performanée;

Another object of the present invention is to

20 provide an inexpensive ink container by means of
simplifying the external configuration of the small
ink container, and a method for reliably mounting such
an ink container into the holder.

Another object of the present invention is to

25 solve the problems that occur when an ink container,
the ink supply port of which is'fitted with a

unidirectional ink supplying member, is mounted; in



consideration of the discovery that the ink container 5 failed to be
reliably nounted dependi ng on acting point. Accordingly, another object of
the present invention is to provide a structure and/or method, which is
effective for mounting the ink container, in particular, when at |east the
width or length of the 10 ink container is nore than the thickness (height)
thereof. The present invention is an inva@ﬁcwlcapable of acconplishing at
| east one of the aforenentioned objects, and effectively solves various
shortcom ngs 15 of the ink container, which have not been recognized.

According to an_aspect of the present _invention,_.there is provided an ink
contai ner for 88ﬁ?§FHﬁﬁ§'i o SHE Eﬁbrdgij#gﬂ%qﬁﬁ<ﬁ§ﬂm %ﬂﬁﬁ o0 which the
i nk cont ai ner | cha I 20 conprising: an ink supply port
for supplying F&é ﬁﬁ% qukﬁg&&ﬁ%§£%9 lead; a air vent for fluid

communi cation with anbi qhee prasentinvehtion Sdd Aady ol ded on a first

side of the ink container; a latching |ever provided on a second side

opposi te from ZongideraltiodNcd Rle difRdvdirgithat QR it "corEsinéent |y

supported on the ink container and having a | atching claw. -9- According

t o anot her Sasp€atiledd tthe ber ¢ediablyy mounted idependingrayvistettdimg i nk

contai ner holder for holding an ink container for containing ink to be
point. Accordingly, another object of the present

invention is to provide a structure ahd/or method,
which is effective for mounting the ink container, in
particular, when at least the width or length of the

10 ink container is more than the thickness (height)
thereof.

The present invention is an invention capable
of accomplishing at least one of the aforementioned
objects, and effectively solves various shortcomings

15 of the ink container, which have not been recognized.

According to an aspect of the present
-invention, there is provided an ink container for
containing ink to be supplied to.an ink jet head to
which the ink container is detachably mountable,

20 comprising: an ink supply port for supplying the ink
to the ink jet head; a air vent for fluid
communication with ambience; a claw-like projection
provided on a first side of the ink container; a
latchiﬁg lever provided on a second side opposite from

25 the ink container, the latching lever being
resiliently supported on the ink container and having

a latching claw.



supplied to an ink jet head, conprising: an opening or 5 receiving the ink
container; an ink receiving tube for receiving the ink fromthe ink
container; a first internal wall having a first engagi ng hole for
engagenent with a clawlike projection of the ink container; a second

I nternal wall having a second 10 engagi ng hol e for engagenent with a

| atching claw of a latching | ever of the T%k container; and a projected
portion for covering a part of the opening. - Accordlng to a further aspect
of the present invention, there is provided an ink container holder 15 for

ESLSH:EL F”&?Ehci’ﬂéai kAR L Shbn <onaRt O tﬁ%téfﬁé‘é‘nhol deL s
hﬁ{)?ﬁv‘é‘m%t ”‘fﬁéif i R, T AR e Ul Rl e TR e y
eoUNt 119 of "Lt il Y e o b A F Al LU gD 2
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a further aspect of pr esent |nvent|on 'S provi a reciprocable
carriage f anddddivitlg aHearidiK contdies g iMitddeiging tilbe HOFtion

for nmounting an ink container holder; a positioning portion, on a first
side, for positnem@ivindehekinkriromethe aimielcoitaimeontactifst el ectric

internal wall having a first engaging hole for
engagement with a claw-like projection of the ink
container; a second internal wall having a second

10 engaging hole for engagement with a latching claw of a
latching lever of the ink container; and a projected
portion for covering a part of the opening.

According to a further aspecf of the present

invention, there is provided an ink container holder

15 for holding an ink container for containing ink to be
supplied to an ink jet head with which the ink
container is integral, the ink container holder is
detachably mountable to a carriage reciprocally
movable, comprising: the improvement residing in that

20 an operating portion from mounting and demounting of
the ink éontainer and an operating portion for
mounting and demounting thereof relative to the
carriage, are provided in a same side relative to a_'
movement direction of the carriage.

25 According to a further aspect of the present
invention, there is provided a reciprocable carriage

for an ink jet apparatus, comprising: a mounting



connection wth head contacts of an ink jet head 5 nounted to the ink
container; a guiding nenber, resiliently supported on a second side, for
engagenment with an engaging portion of the ink container holder. The
protective nmenber in accordance with the present invention is a protective
menber for 10 protecting an ink containeLggthe bottom surface of which is
provided with a delivery port for delivering the recording ink stored
within the ink container, and one of the surfaces of the protective nenber
is provided with a projection which is inserted into a 15 recess of the
hol der into whpehtibe Fok meahBingr ahsinkusobadaineer doldelrg iank cont ai ner
IS mounted into, or released from the holder by neans of engaging the

| at chi ng cl aw pbsibiehinygi porbpenat onnal fizsthslidesr foxhiposiitdaniifigsed on
the container, on the surface 20 opposite to the surface on which the
proj ection is theptekdcontainens angedesthicpepntagtoformelreitddc or

di sengaging them It is characterized by conprising: a protective portion
for covering, @Prpeabtiennwith head GP&§PFES 8fcPB: ABKaietatt®?d ever, on 25

whi ch the aforenentigned tching claw.is_dispose a bhottom portion on
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The protective member in accordance with the

present invention is a protective member for

10 protecting an ink container, the bottom surface of
which is provided with a delivery port for delivering
the recording ink stored within the ink container, and
one of the surfaces of the protective member is
provided with a projection which is inserted into a

is recess of the holder into which the ink container is
mounted; wherein the ink container is mounted into, or
released from, the holder by means of engaging the
latching claw of an elastic, operational latch lever,
which is disposed on the container, on the surface

20 opposite to the surface on which the projection is
disposed, with the engagement portion of the holder,
or disengaging them. It is characterized by
comprising: a protective portion for covering, with no
contact, the elastic, operational latch lever, on

25 which the aforementioned latching claw is disposed; a
bottom portion on which an absorbent member or a cap

for sealing the peripheries of the aforementioned



5 lever. Therefore, the present invention can offer reliable, effective,
and conprehensive protection for the ink container, by means of protecting
and/ or using the projection nenber of the ink container. Fromthe

st andpoi nt of the operational 10 inprovenent acconplished by the present

I nvention, the present invention is chara ierized'by the provision of a
first ink container and a second ink confatrner, which are integral with a
col or recordi ng head which records i nage by neans of ejecting the ink onto
the 15 recording nmedium are renpovably nountable on the carriage, which is

reci procat ed ' . [ di '
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contai ners co to the nunber of the recording heads. It is also

characterized yixf hefle tliSpds 'Séri@d 6£CORE ik eentainers onctherked with -
first and second col ors, respectively, and the correspondi ng i nk cont ai ner

25 retaining $pdéionsthé aberéméntichednelasvider operatiohal Watkcht he
first and second colors, respectively. Wth the provision of the above
descri bed strunéwer. ThdPefarel/ othecpoesentkinventionpoani bf&ero elinm nate
I nk container installation error as well as other operational errors. As
seen from t he sehinlpbe ntebfechive, and comprehensive protection for
the ink container, by means of protecting and/or using
the projection member of the ink container.
From the standpoint of the operational
10 improvement accomplished by the present invention, the
present invention is characterizgd by the provision of
a first ink container and a second ink container,
which are integral with a color recording head which
records image by means of ejecting the ink onto the
.15 recording medium; are removably mountable on the
carriage, which is reciprocated along the surface qf
the aforementioned recording medium in order to scan
the recording medium by the recording head; and can be
held ir the ink container holder capable of holding a
20 plurality of ink containers correspondent to the
number of the recording heads. It is also
characterized.in that the first and second ink
containers are marked with first and second colors,
respectively, and the corresponding ink container
25 retaining portions of the ink container holder are

marked with the first and second colors, respectively.

With the provision of the above described structure °



5 operational inprovenent of the ink jet recording apparatus, the ink jet
recordi ng apparatus in accordance with the present invention, which records
i mages by means of ejecting the ink onto the recording nedium is
characterized by conprising: a 10 reciprocatively supported carriage; a

hol der, which is integral with.the ink jghzgecording head, and i s nountabl e
on the carriage; and ink containers, the bottom surface of which is
provided with a delivery port for delivering the recording ink stored in
the 15 ink container, and which is mounted into, or denpbunted from the
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of the holder in which the ink container is nounted; wherein the col ors of

the ink contai eehtadherdihbtatnatioamesaoh ashwell2@d lotmepreferred that
thee colors resenble the color of the carriage integrated with the

appar at us, andopbtatibnal etrrblie.r enovably nountabl e ink containers are
brighter than the carriage. Such a col or schene offers various advant ages
as will be described i nAsheees faomodtheestandpoistr atfethen Fi gures 19 ‘and
27, in particular, when the nounting or denpunting operation involves
linited pobtionpesatipradaimprguementopdeithe ink]jetsineeondiagtructure

I nvol ves in nounting or depounting of the ink containers can be easily
recogni zed by BRRAZBLYSs thekink 8Fte£§F9FdﬁBgn§EWPqﬁt“§bHﬁhnt t he

containers. accordance with the present invention, which records
images by means of ejecting the ink onto the recording
medium, is characterized by comprising: a
10 reciprocatively supportéd carriage; a holder, which is
integral with the ink jet recording head, and is
mountable on the carriage; and ink containers, the
bottom surface of which is provided with a delivery
port for delivering the recording ink stored in thé
15 ink container, and which is mounted into, or demounted
from, the holder by meaﬁs of engaging the latching
Claw with the engagement portion of the holder in
which the ink container is mounted; wherein the colors
of the ink containers are different from each other.
20 It is preferred that thee colors resemble the color of
the carriage integrated with the apparatus, and the
colors of the removably mountable ink containers are
brighter than the carriage. Such a color scheme
offers various advantages as will be described in the
25 embodiments illustrated in Figures 19 and 27, in
~ particular, when the mounting or demounting operation

involves limited portions of the carriage or holder,



5 These and ot her objects, features and advantages of the
present invention will becone nore apparent upon a consideration of the
foll owi ng description of the preferred enbodi nents of the present invention
taken in conjunction with the 10 acconpanyi ng draw ngs. BRI EF DESCRIPTI ON
OF THE DRAWNGS Figure 1 is a perspective view of an enbodi ment of the ink
jet recording apparatus in 15 accordance=#8rh the present invention. Figure
2 is a perspective view of the ink jet recording apparatus illustrated in
Figure 1, which is in a case. Figure 3 is a perspective view of the 20
carriage of the,ink
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t he nonochronecéﬁfgiﬂkgg_head cartridge nountable in the 5 ink jet
recordi ng apparatus illustrated in Figure 1,

5 These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

10 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of an

embodiment of the ink jet recording apparatus in
15 accordance with the present invention.

Figure 2 is a perspective view of the ink jet
recording apparatus illustrated in Figure 1, which is
in a case.

Figure 3 is a perspective view of the

20 carriage of the ink jet recording apparatus
illustrated in Figure 1.

Figure 4 is a perspective view of the head
guide of the carriage illustrated in Figure 3, and its
peripheries.

25 Figure 5 is a perspective view of a
monochrome recording head mountable in the ink jet

recording apparatus illustrated in Figure 1, being



bei ng connected with the ink container, and oriented to show the side
opposite to the side where the head termnal is located. Figure 7 is a plan
view of the bottom of the 10 nonochrome recordi ng head cartridge nountable
in the ink jet recording apparatus illustrated in Figure 1. Figure 8 is an
enl arged perspective view of the nozzle paortion of the recordi ng head
cartridge illustrated in Figure 7. 15 TaRT Figure 9 is a perspective
view depicting the first step for nounting the recording head cartridge
into the ink jet recording apparatus illustrated in Figure 2. Figure 10 is

a perspective yj 1CtJ p 1 4¥§ﬁﬁ. e ordi ng
head cartri dge\épgx?(g%ﬁ:%gcyg%% té:?l%r é‘g‘(l)‘r g:?’%}'%gﬁp%gﬁatal??i us 1!reaqfe1]';c1‘bi8n @?gur e
2. Figure 11 ignd BE%B.%%ﬁmfﬁﬁlthe recording head cartridge illustrated in

Figure 5. 25 Igure 12 is a sectional view of the recording head

cartridge illustrated i riguie & ik AlperspRidtiVedlvildw o the Figure 13
Is a plan view of an ink contai ner nountable in the recording head

cartridge ill umbhachdome egording hedd eaktridge mtirtabdle vireverd the ink
5 container illustrated in Figure 13, at a sectional |ine B-B.

5 ink jet recording apparatus illustrated in Figure 1,
being connected with the ink container, and oriented
to show the side opposite to the side where the head
terminal is located.

Figure 7 is a plan view of the bottom of the

10 monochrome recording head cartridge mountable in the
ink jet recording apparatus illustrated in Figure 1.

Figure 8 is an enlarged perspective view of
the nozzle portion of the recording head cartridge
illustrated in Figure 7.

15 Figure 9 is a perspective view depicting the
first step for mounting the recording head cartridge
into the ink jet recording apparatus illustrated in
Figure 2.

lFigure 10 is a perspective view depicting the

20 second step for mounting the recording head cartridge
into the ink jet recording apparatus illustrated in
Figure 2.

Figure 11 is a plan view of the recording
head cartridge illustrated in Figure 5.

25 Figure 12 is a sectional view of the

recording head cartridge illustrated in Figﬁre 11, at

a sectional line A-A.



Figure 15 is a sectional view depicting how the ink delivery port of the

I nk container illustrated in Figure 14 is connected to a nono-col or hol der.
10 Figure 16 is a perspective view depicting the first step for
mounting the ink container into the recording head cartridge. Figure 17 is
a perspective view depicting the second step for nounting the ink container
into the 15 recordi ng head cartridge. Flg&Sé 18 is a sectional view of an
exanple of a recording head cartridge at a sectional |ine equivalent to
sectional line A -A drawn across the recording head cartridge in Figure

1L, wherein the 20 mongagalar 1304den g ohls PRt B Ui Uiy 0P UP

spring on its bottom wa I gure a perspective view e carriage

illustrated 'nmEhaleaslé 1ﬁn‘éhhh%36%%&ﬁlgnﬂe|&%a‘$a%{ﬂ@g@%lﬂdéﬁ%@éfd in

Figure 6, wherein the 2 cart ge is On the carriage. Figure 20 1s a
perspective vi ¢W gegugki 8y the color recording head cartridge nountable in.
the ink -16- jet recording apparatus illustrated in Figure 1, together
with two ink containersFigure Wl dedat secitisonadr wilelg®f Rilgiriml is a pl an
view of the bottomof the 5 color recording head cartridge illustrated in
Figure 20.5 container illustrated in Figure 13, at a sectional

line B-B.

Figure 15 is a sectional view depicting how
the ink delivery port of the ink container illustrated
in Figure 14 is connected to a mono-color holder.

10 _ Figure 16 is a perspective view depicting the
first step for mounting the ink container into the
recording head cartridge.

Figure 17 is a perspective view depicting the
second step for mounting the ink container into the

15 recording head cartridge.

- Figure 18 is a sectional view of an example
of a recording head cartridge at a sectional line
equivalent to sectional line A'-A' drawn across the
recording head cartridge in Figure 11, wherein the

20 mono-color holder of this head cartridge has a pop-up
spring on its bottom wall.

Figure 19 is a perspective view of the
carriage illustrated in Figure 3, and the recbrding
head cartridge illustrated in Figure 6, wherein the

25 cartridge is on the carriage.

Figure 20 is a perspective view depicting the

color recording head cartridge mountable in the ink



Figure 22 is a plan view of the color recording head cartridge illustrated
in Figure 20, wherein two ink containers are in the cartridge. 10

Figure 23 is a sectional view of Figure 22, at a sectional line DD. Figure
24 is a sectional view of Figure 22, at a sectional line E-E. Figure 25 is
a plan view of the bottomof the 15 coloislnk container illustrated in
Figure 20. Figure 26 is a side view of tRe“color ink container illustrated
in Figure 20. Figure 27 is a perspective view of the carriage illustrated
in Figure 3, and the color 20 recording head cartridge illustrated in

Figure 22, ""“e_i ngréQSr&f{.éf ﬁgﬁgﬁgfgeni%gﬁsﬁﬂééﬁa%n Eigﬂ!}:‘é 48(a) is a

perspectlve Vi a con isint&gral "With bl ack-

dedi cat ed. [ Ccoghopnoeds BADLua duROLER AT BN EoDhaCkelaed B eaBRaI ne!

30; and Fi gur IS a perspective view of a contalner hol 0, which
is integral mnégr@rﬂaﬁgk col or recording head BCHD, and holds a bl ack
-17- ink container and a color ink container 140. Figures 29(a) and
29(b) are top and bottoFigueas2bfisha pbahaview 68l thesbotemdotcihe
respectively. 5 Figure 30(a) is a perspective view of the black
I nk cont ai er &lonaretyrdimgi hgadheabbridge illustrated in Figure

20.

Figure 22 is a plan view of the color
recording head cartridge illustrated in Figure 20,
wherein two ink containers are in the cartridge.

10 Figure 23 is a sectional view of Figure 22,
at a sectional line D-D.

Figure 24 is a sectional view of Figure 22,
at a sectional line E-E.

Figure 25 is a plan view of the bottom of the

15 color ink container illustrated in Figure 20,

Figure 26 is a side view of the color ink
container illustrated in Figure 20.

Figure 27 is a perspective Qiew of the
carriage illustrated in Figure 3, and the color

20 recording head cartridge illustrated in Figure 22,
wherein the cartridge is on the carriage.

Figure 28(a) is a perspective view of a
container holder 60, which is integral with black-
dedicated recording head BHD, and holds only the black

25 ink container 30; and Figure 28(b) is a perspective

view of a container holder 160, which is integral with

a black-color recording head BCHD, and holds a black



t hereof; Figure 30(b), a perspective view of the black ink container 130,
mai nly showi ng the bottomthereof; and Figure 30(c) is a perspective view
of the color 10 ink container 140, mainly showi ng the bottomthereof.
Figure 31(a) is a perspective view depicting the operation for renoving the
bl ack i nk container 130 as well as the protective nenber 200; Figure 31(b),
a perspective view depicting the operatimﬂ?TN renmovi ng 15 the color ink
container 140 as well as the protective nenber 201; and Figure 31(c) is a
sectional view of the partial structure of the protective nenber. Figure

32(a, b, c, d, ,e,and f)_.are draw_n of £ di nent. of t | ack i nk
cont ai ner 30, vﬁ?‘k %%?&)ad,%g gﬁeﬂ'&iadecoa R 33 coé{}i%%'%ﬁ% a front
view (c), a right side 2 of the
top view (b), the absor\l?l r(r(f%(eprrber @aw ng 2bg(qﬁur em)ve and a1§ r%‘her
reduced secti oRilewd W (tfh)e Font a5 Sy Iddysar@ t 16"5” udes 25 the

center line of the unidirectional 1 nk delivery ne wherein the
cont ai ner neas et iRy een accurately (proportlonally) reduced, and
Fi gures 32(a, -18- ¢ and d) are triangularly arranged around Figure

23(b). Figwe 33(a, b, Fighres30((adndsd)a PersPetiings vifewnrofntiasli nent of
the black ink container 5 130: a left side view (a), a top view (b), a
front view (c) blacki dhk sodtainer (9),, maimityorshowing ehhe dbottom
thereof; Figure 30(b), a perspective view of the black
ink container 130, mainly showing the bottom thereof;
and Figure 30(c) is a perspective view of the color
10 ink container 140, mainly showing the bottom thereof.
Figure 31(a) is a perspective view depicting
the operation for removing the black ink container 130
as well as the protective member 200; Figure 31(b), a
perspective view depicting the operation for removing
15 the color ink container 140 as well as the protective
member 201; and Figure 31(c) is a sectional view of
the partial structure of the protective member.
Figure 32(a, b, c, d, e and f) are drawings
of an embodiment of the black ink container 30, which
20 give a left side view (a), a top view (b), a front
view (c), a right side view (d), a further reduced
projection (e) of the top view (b), the absorbing
member having been removed, and a further reduced
sectional view (f) at a sectional plane that includes
25 the center line of the unidirectional ink delivery

member, wherein the container measurement has been

accurately (proportionally) reduced, and Figures 32(a,



sectional view (f) at a sectional plane that includes the center |ine of
ional ink .delivery nmenber illustrated in (c), and a projection

t he uni direct
(g) of the 10
wherein the ¢

top view (b), the absorbing nenber having been renoved,
ont ai ner nmeasurenment has been accurately (proportionally)

reduced, and drawings (a, d, c and e) argiéliangularly arranged around the
15 Figure 34(a, b, c, d, e and f) are draw ngs of
of the color ink container 160: a left side view (a), a top

drawi ng (b).
an enbodi ment
view (b), af

sectional view (dna §) tde f{,ﬁhrgndﬁliegd&ﬁp)aﬂa‘g?g?n fﬁgﬂt‘aoﬁ upkbane that

i ncl udes the center |71 ne of

ront view (c), a right side view (d), a bottomview (e),

e uni direction I ver menber

and a

illustrated i md@)., wherein the container nmeasurenment has been accurately
| y) reduced, and drawings (a, d, ¢ and e) are triangularly

arranged around the toFinese (39(alDd, c, 4, e, FigndegPSaré an enl arged
Figure 34(c), that is, the top view, in which the absorbing
menber has bedrawimgsedf an ebtbodimpnt &6 tle cblack ephkiatontanney

(proportional
proj ection of

depicting the

rel ati onshi p anong the vari ous neasurenents of the ink

cont ai ner,5 whili0 cantkeftutside oviewrake a Heop rkiee| (hkr yaeftrontency. 5

Figure 37 is a perspective view of the structure of the ink jet

appar at us car

10

15

20

25

Migye (c), a right side view (d),a bottom view (e), a
sectional view (f) at a sectional plane that includes
the center line of the unidirectional ink delivery
member illustrated in (c), and a projection (g) of the
top view (b), the absorbing member having been
removed, wherein the container measurement has been
accurately (proportionally) reduced, and drawings (a,
d, ¢ and e) are triangularly arranged around the
drawing (b). -

. Figure 34(a, b, ¢, d, e and f) are drawings
of an embodiment of the color ink container 160: a
left side view (a), a top view (b), a front view (c),
a right side view (d), a bottom view (e), and a
sectional view (f) of the front view (c) at a
sectional plane that includes the center line of the
unidirectional ink delivery member illustrated in (c),
wherein the container measurement has been accurately
(proportionally) reduced, and drawings (a, d, ¢ and e)
are triangularly arranged around the top view (b).

Figure 35 is an enlarged projectidn of Figure

34(c), that is, the top view, in which the absorbing

member has been removed.

recordi ng



on which the container holders 60 and 160 illustrated in Figure 28 are
mounted. Figure 38 is a top view of the protective 10 nenber 200 of the

bl ack ink container 130. Figure 39 is a drawi ng of the packaged protective
menber 200 containing the black ink container 130, wherein (a) is a draw ng
as seen fromthe direction of an arrow mark A in Figure 38, and (b) 15 is a
drawi ng as seen fromthe direction of an 2*%ow mark B in the drawi ng (a).
Figure 40 is a top view of the protective nenber 201 of the color ink
container 140. Figure 41 is a drawi ng of the packaged 20 protective nenber

201 containing the colorgdnk ¢ | ner 0 [ | S ew, and
(b) is a side view. Fi gur';l«,g"{}f fgsg Zisdraav‘\i’l%bc%é@‘?%g %?%?e%#i%%pirgﬁ%é 400 of
the bl ack ink Gqp gl fg%% ey ( ' t ' )¢+hs @
side view Figure }l?élled';t a rhaix]ng ol&_ t‘_ﬁﬂee égac%(g%lgsd lg%%l%c%%}g@grreége}:hépo
contai ni ng t he jpacortdiner,” i P Ut} bries WIS Sidrddde  €né iRR View,
and (b) is a side view. Figure 44 Is a detailed draw ng of the protective
menber 400 il | gE1iateasy igEfHdlEmsy 42 and 5 43, wherein(a) is a partial

sectional view, (b), an enlarged, partial view, and (c) is a parti al

sectional 5 Figure 37 is a perspective view of the
structure of the ink jet recording apparatus carriage,
on which the container holders 60 and 160 illustrated
in Figure 28 are mounted.

Figure 38 is a top view of the protective

10 member 200 of the black ink container 130.

Figure 39 is a drawing of the packaged
protective member 200 containing the black ink
container 130, wherein (a) is a drawing as seen from
the direction of an arrow mark A in Figure 38, and (b)

15 is a drawing as seen from the direction of an arrow
mark B in the drawing (a).

Figure 40 is a top view of the protective
member 201 of the color ink container 140.

Figure 41 is a drawing of the packaged

20 protective member 201 containing the color ink
container 140, wherein (a) is a top view, and (b) is a
side view.

Figure 42 is a drawing of the protective
member 400 of the blacﬁ ink container 300, wherein (a)

25 is a top view, and (b) is a side view.
Figure 43 is a drawing of the packaged

protective member 400 containing the black ink



vi ew depi cting how the protective nmenber 400 is engaged with the ink
container. Figure 45 is an explanatory drawi ng 10 " describing the first
aspect of the present invention h < HS 4h. Figure 46 is an explanatory
drawi ng describing the fifth aspect of the present invention: the novenent
Is no less than 0.1 nm and no nore than 13%_9.5 mm Figure 47 is an

expl anatory drawi ng describing the third = %ect of the present invention:
0.3 Mm < a < 0.8 mm Figure 48 is an explanatory drawi ng 20 describing the
fourth aspect of the present invention: 40 gf/mR2 < N < 80 gf/mm, wherein
N is a contact Jy RS i O ' r ayd g seLi hbing the
second aspect ggtheq{)ér?resjgjﬁt ‘J\I{l-%vrge%q 3@2@%%3&%’?\%2&% %g?rrg%egt han 10
mm Figure 50 igidge SAGEw . onal view of the nodification of the ink container
hol der and i nk -21- container. Figure 51 is a sectional view of further
modi fication of the ink Figaira By iWldlefe il ed kd £l iy NSF - tive : .
Figure 52 is a sectional view of further nodification of the ink container
hol der and i nk protective member 400 illustrated in Figures 42 and

. 5 43, wherein(a) is a partiél sectional view; (b), an
enlarged, partial vigw; and (c) is a partial secticnal
view depicting how the protective member 400 is
engaged with the ink container.

Figure 45 is an explanatory drawing

10 describing the first aspect of the present invention
h < H £ 4h.

Figure 46 is an explanatory drawing
describing the fifth aspect of the present invention:
the movement is no less than 0.1 mm and no more than

15 0.5 mm, |

. Figure 47 is an explanatory drawing
describing the third aspect of the present invention:
0.3mm < a< 0.8 mm.

Figure 48 is an explanatory drawing

20 describing the fourth aspect of the present invention:
40 gf/mm2 < N < 80 gf/mmz, wherein N is a contact
pressure. |

Figure 49 is an explanatory drawing
describing the second aspect of the present invention:

25 the distance is no more than 10 mm.

Figure 50 is a sectional view of the

modification of the ink container holder and ink



container. Figure 53 is a sectional view of further nodification of the ink
contai ner holder and ink 10 container. Figure 54 is a sectional view of
further nodification of the ink container holder and ink container. Figure
55 is a sectional view of further 15 nodification of the ink container

hol der and ink container. Figure 56 is a perspective view of a nodification
of the ink container. Figure 57 is a per3s tttive view of another 20

nodi fication of the ink container. Figure 58 is a perspective view of

anot her nodification of the ink container. Figure 59 is a perspective view
of another nodifi.cation of the ink container. 25 ' Figure 60 is a
pl an vi ew of a(ﬂFﬁﬁn%BHification of the ink container. Figure 61 is a

sectional view of theiéﬁé?%&-gf-igqgtgég@{?ﬁéiugié tﬁge%ﬁﬁghggre 60, at a

sectional line B-B. Fig I's a secironal view O cont ai ner and

mono-col or NOlieds £ M o) & i ik "Edntalfer Thbl@er %" ink! OUre 63 1s 2

sectional view of t
container.

5 Figure 52 is a sectional view of further
modification of the ink container holder and ink
confainer.

Figure 53 is a sectional view of further

~modification of the ink container holder and ink
10 container.

Figure 54 is a sectional view of further
modification of the ink container holder and ink
container.

Figure 55 is a sectional view of further

15 modification of the ink container holder and ink
container.

Figure 56 is a perspective view of a
modification of the ink container.

Figure 57 is a perspective view of another

20 modification of the ink container.

Figure 58 is a perspective view of another
modification of the ink container.

Figure 59 is a perspective view of another -
modification of the ink container.

25 Figure 60 is a plan view of another
modification of the ink container.

Figure 61 is a sectional view of the ink



cont ai ner and nono-col or hol der, wherein the latch claw of the ink
container is off the holder. Figure 64 is a perspective view of another 10
enbodi ment of the ink container in accordance with the present invention.
Figure 65 is a sectional view of the ink container illustrated in Figure
64. Figure 66 is en enlarged perspective view of 15 the latch |ever knob
in the third enbodi ment of the ink contalRér in accordance with the pr esent
i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 20

Herei nafter, the enbodi nents of the present invention wll be described

with reference_to.the drawngs. Fiqure 1.is_a rsp t|ve I.ew

enbodi nent of Fﬁ%t%ﬁﬂefe%fﬁaggfaFﬁé éﬂnggPﬁg Bﬁ'z 8 885 &&mﬁ? th t he
pr esent inventPgﬁ the drawi ng, a recording head cartridge 1 is
removabl y noun on a carriage 2, which is supported on a guide -23-

shaft 5 and a guide raig;lareTBS gPlgesggegbnﬁlagqegubge hal link? are fixed.

to a frane 4 at both endsy 1 n parall to each other the carriage 2 is

slidabl e on thgggtahabtSaiadiene2cblokNBodEERs! WABLEARC RHes comeiRandi cul ar
to the direction in which recording nediumP is conveyed, and also is

parallel t& thessunfene Ablraeeording nediumP. A carriage 2 is
Figure 63 is a sectional view of the ink
container and mono-color holder, wherein the latch
claw of the ink container is off the holder.
Figure 64 is a perspective view of another
10 embodiment of the ink container in accordance with the
present invention.
Figure 65 is a sectional view of the ink
container illustrated in Figure 64.
Figure 66 is en enlarged perspective view of
15 the latch lever knob in the third embodiment of the
ink container in accordance with the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Hereinafter, the embodiments of the present
invention will be described with reference to the
drawings.

Figure 1 is a perspective view of an

embodiment of the ink jet recording apparatus in

25 accordance with the present invention. In the
drawing, a recording head cartridge 1 is removably

mounted on a carriage 2, which is supported on a guide



connected to a part of a carriage driving belt 11 which is stretched around
a drive pulley 13 and a 10 rotatively supported follower pulley
(unillustrated). A driver pulley 13 is fixed to the output shaft of a
carriage drive motor 10. As the carriage driver notor 10 is driven, the
carriage driver ‘belt 11 is rotated, re0|% ocating the carriage in the

af orenenti oned 15 direction. The recordi head cartridge 1 is constituted
of an ink container holder conprising: a nozzle portion 50 (Figure 5) as a
recording head for ejecting the ink in response to a recording signal, that

Liigﬁpezg)e;ﬁﬁéﬁkﬁeﬁngﬂgly ﬁgﬂgbe hgﬁ?% rJgon gﬁragiéggggtorlngh?LgernEO
The nozzie poplhiag 38shs 12063ke¢ 13kd! 18 hotfr:rame( PO dirdd, O of the

drawi ng) of t recor |ng head cartridge 1, fromwhich 25 the Nk 1 s

ej ected downwgpda®fielineodeddhnatnéle aaaort@kenea&*:era@e i3 1%Ll fdaine
controller circuit to the nozzle portion, through a flexible cable 3

- 24- provi dedofinthBgeC ghaifdge 52 andhd 2cdnt thlel @irectiorn whigh dis the
operation of this ink jet recording apparatus. The flexible cable 3 is
di sposed Bn ppezpealditcalairetoothegddireetionn iof which aredording 5 and forns
a loop as the carriage noves. The recording head cartridge 1 and carriage 2
wi || be descrmbdduinnPddsaiconyeyed,aend @lge is parallel to the
surface of recording medium P. A carriage 2 is
connected to a part of a carriage driving belt 11
which is stretched around a drive pulley 13 and a
10 rotatively suppqrted follower pulley (unillustrated).
| A driver pulley 13 is fixed to the output shaft of a
carriage drive motor 10. As the carriage driver motor
10 is driven, the carriage driver belt 11 is rotated,
reciprocating the carriage in the aforementioned
15 direction.
The recording head cartridge 1 is constituted
of an ink container holder comprising: a nozzle'
portion 50 (Figure 5) as a recording head for ejecting
the ink in response to a reeording signal, that is, an
20 electric signal for ejecting the ink; and a mono-color
holder 60 (Figure 5) which removably holds the ink
container 30 for storing the ink. The nozzle'portion
50 is located at the bottom (bottom end portion of the
drawing) of the recording head cartridge 1, from which
25 the ink is ejected downward of the drawing. The

recording signal is sent from a controller circuit to

the nozzle portion, through a flexible cable 3



The recording mediumP is nounted on a pressure plate 8 rotatively
supported on the frane 4 10 at both ends. The pressure plate 8 is under a
pressure directed toward a pickup roller 9 by a pressing neans
(unillustrated). The recording nediumP placed on the pressure plate 8 is
pressed upon the pickup roller 9. As the Eickup roller 9 is rotated in 15
response to a sheet feed command, the recdfding nediumP is fed out by the
friction that occurs between the pickup roller 9 and recordi ng nedium P.
The pressure plate 8 has separating nmeans (unillustrated) such as a

' I WhI ' I d.i ' I . ' h
Fcedi ng anpar aF ROV LAt BRGFES BAEsLR%E Aol o (B SRORAG LIEH AR tthar | o,
the t t sh s f ' i ' . Th
rocor i ng. mod forbeRis] FherbbetketBR, pAEh Rl B YRS AAERIAGSY RIS T

d d of th | 2 5 ' h | 6,
ovmher € o epgReabase Zmdorilisaglentdcurag B o o)

whi ch is suppor rame n pinch roller 7

provided on a pasg1id1 EBEtheCRAbVing 4irBBE¢Eon of2Thellalrid dger ¥ di ng
medi um P positioned in this manner. "On the further downward side of the

carriage 2,5 rehadi ¥orin8 bheodpr ast tha carvilagé nbeessComtiengeBtdifg’ i S
conveyed, a sheet discharger roller 15 and a spur 5 16 are di sposed,
opposi ng each hehdr caztditige leanddcagriageu) Wilkavbeg descyddbeadndar neat h
the carriage 2 is held between the sheet discharger roller
detail at a later time.
The recording medium P is mounted on a
pressure plate 8 rotatively supported on the frame 4
10 at both.ends. The pressure plate 8 is under a
pressure directed toward a pickup roller 9 by a
pressing means (unillustrated). The recording medium
P placed on the pressure plate 8 is pressed upon the
pickup roller 9. As the pickup roller 9 is rotated in
15 response fo a sheet feed command, the recording medium
P is fed out by the friction that occurs between the
pickup roller 9 and recording medium P. The pressure
plate 8 has separating means (unillustrated) such as a
separating claw, which is employed in a conventional
20 automatic sheet feeding apparatus; therefore, only a
single recording medium P, that is, the topmost sheet,
is fed out by the function of this separating means.
The recording medium P having been fed out by
the pickup roller 9 is fed downward of the carriage 2,
25 being held between a conveyer roller 6, which is

supported by the frame 4 at both ends, and a pinch

roller 7 provided on a base 14. The recording is made



15 and spur 16, and is subsequently discharged. The pickup roller 9,
conveyer roller 6, and sheet 10 discharger roller 15 are driven by a sheet
feeder notor (unillustrated). Hereinafter, the upstreamside, relative to
the recording medium P conveying direction, will be called a rear side, and
the surface on the rear side 15 wll be |l ed a back surface; the
downstream side will be called a front sT®e, the surface thereof being a
front surface.. Figure 2 is a perspective view of the ink jet recording
apparatus illustrated in Figure 1, wherein 20 the apparatus is placed in a

case. Referri F.éﬁﬁfﬁ t Ny onst | e bott om
case 18 and ac{}gpﬂ%ﬂsié. ) %‘n% ‘P%%%Eéjé‘%gir{ejf:%é%?ngﬁa%%g%aﬂﬁg‘??l'ustrfat ed
in Figure 1 i%opl@t&dedrtide ddwardSside of the’taibaggap,side portion
of the top case, a top cover 19 for covering the top case is attached. This

top cover 19 GadidXeive €D VKW el @ idn OSedehiléle the-Bécoi:ai}ngaﬁédiﬁmhaS an
openi ng which is |located adjacent to the pressure plate 8, and the opened

top cover 19 feriescasveydd AYa tshdet UdEschargeet tohPer hesSr andr di sguiedi um P
on the pressure plate 8. The top case 17 has 5 another opening which
extends from ilé amntdidpgeed, oppesing ¢acmtother acandabbefrom this
openi ng, the recording head cartridge 1 or the ink container 30 can

recording medium P having passed underneath the

carriage 2 is held between the sheet discharger roller

15 and spur 16, and is subsequently discharged. The

pickup roller 9, conveyer roller 6, and sheet

10 discharger roller 15 are driven by a sheet feeder

motor (unillustrated).

Hereinafter, the upstream side, relative to
the recording medium P conveying direction, will be
called a rear side, and the surface on the rear side

15 . will be called a back surface; the downstream side
will be called a front side, the surface thereof being
a front surface.
Figure 2 is a perspective view of the ink jet
recording appafatus illustrated in Figure 1, wherein
20 the apparatus is placed in a case. Referring to
Figure 2, the outer shell is constituted of a bottom
case 18 and a top case 17, and the ink jet recording
apparatus illustrated in Figure 1 is placed in the
shell.
25 At the rear side portion of the top case, a

top cover 19 for covering the top case is attached.

This top cover 19 can be freely opened or closed. The



be mounted or disnmounted. Therefore, when the recording head cartridge 1 or
the ink container 30 is 10 replaced, the carriage 2 is noved to the central
point of its nmoving range through a predeterm ned operation. On the front
side of this opening for exchanging the recording head cartridge 1 or ink
contai ner 30, a head cover 20 is attached, i ch covers a part of the top
15 portion of this opening, and constitut a portion of the front surface.
Thi s head-cover 20 is also freely opened or closed, but, when the recording
head cartridge 1 or ink container 30 is not exchanged, it is left closed to
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-27- surface of the carriage earings 2a are integral att athed,

t hrough whi ch aneiiivie B ttife iprédurdpidte fg Ontrreirfes ecde t 1P Ka§T 1 age

2, two guide rail holders 2b as hol ding nmeans, and a stopper 5 2c for
preventing § he anvtteag opriitigadhith ettends efyon | Htsceiecal Therglone rail
hol ders 2b are located on the side of a cable retainer 21, and the
to the front surface, and from this opening, the
recording head cartridge 1 or the ink container 30 can
be mounted or dismounted. Therefore, when the
recording head cartridge 1 or the ink container 30 is
10 replaced, the carriage 2 is moved to the central point
of its moving range through a predetermined operation.
On the front side of this opening for exchanging the
recording head cartridge 1 or ink container 30, a head
cover 20 is attached, which covers a part of the top
15 portion of this opening, and constitutes a portion of
the front surface. This head -cover 20 is also freely
opened or closed, but, when the recording head
cartridge 1 or ink container 30 is not exchanged, it
is left closed to protect the recording head
20 cartridge.

Next, referring to Figure 3, the carriage 2
will be described. Figure 3 is a perspective view of
the carriage 2 of the ink jet recording apparatus
illustrated in Figure 1.

25 Generally, the carriage 2 has a configuration
like a frame, and in ifs void, the recording head

cartridge 1 (Figure 1) is mounted. On the back



carriage deformation preventing stopper 2c is |located on the side of a head
gui de 22. The guide rail holder 10 2b and carriage deformati on preventing

stopper 2c are disposed a predeterm ned di stance away from each ot her,

and

are constituted of two nenbers, which hold a guide rail 12 in the form of
pl ate, and vertically project. As is evide fromthe above descripti
the carriage 2 is supported by two bearinygs’2a, the guide rail hol der

and the carriage deformati on preventing stopper 2c.

on,
2b

15

Wth this arrangenent,:

the carriage 2 is supported in parallel to the base 14 (Figure 1), so that
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def ormati on preventing stopper 2c. This is due to the follow ng facto
consi der at ipn e tfoxr |prasrerpinige iy ddrridgelidaf axmatbop, 2are hr ee
supporting 5 points, which are not in a straight |line, are enough to
support the carititagrallin pounted] tThe lguidgaail helders 2hecaPeovi si on of
the carriage deformation
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located on the side of a cable retainer 21, and the
carriage deformation preventing stopper 2c is located
on the side of a head guide 22. The guide rail holder
2b and carriage deformation preventing stopper 2c are
disposed a predetermined distance away from each
other, and are constituted of two members, which hold
a guide rail 12 in the form of plate, and vertically

project. As is evident from the above description,

‘the carriage 2 is supported by two bearings 2a, the

guide rail holder 2b, and the carriage deformation
preventing stopper 2c. With this arrangement, the
carriage 2 is'supported in parallel to the base 14
(Figure 1), so that the distance between the nozzle
portion 50 (Figure 5) of the recording head cartridge
1 mounted on the carriage 2, and the recording medium
P (Figure 1), can be kept substantially stable.
However, the distance between the two members
constituting the carriage deformation preventing
stopper 2c is rendered larger than the distance
between the two members constituting the guide rail

holder 2b; therefore in practical terms, the carriage
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preventing stopper 2c is for preventing the carriage 2 from being
unnecessarily displaced or defornmed by the 10 | oad added to the guide rai
hol der 2b and bearings 2a when the recording head cartridge 1 is nounted
on, or renoved from the carriage 2, so that operational troubles can be
avoi ded. The reasons for disposing the c&&riage def ormati on preventing
stopper 2c on the 15 head guide 22 side™f8 that, when the recording head
cartridge 1 is mounted on, or renoved from the carriage 2, a certain
anount of force is applied to this head guide 22. The flexible cable 3 is

dth ] . '
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53 of the recording head cartridge 1, establishing 25 thereby an el ectrical

connection fQfoiﬁ@wiﬁgofﬂéﬁtgrheaﬂnPé‘bhéidéﬁaiiowﬂem the neeardi ng head
cartridge 1 is nounted on the carriage 2. -29- The cable retainer 21 is

constituted oipplbedtbypl 8he sed@Ehgotaerfayei 2al khreenduppordimgt eri al such
as stainless steel. The top end constitutes a cover portion 2la extendi ng
further iBwarpobfitshewbichraregeof fhaa shraigbteliseni axe 8aoughso, a part
of the cable retainer 21 is in contact wwth the CND pattern of the flexible
cable 3. In otbesuppeut,K thaccarriage 2 in parallel to the base 4.
Further, the provision of the carriage deformation
preventing stopper 2c is for preventing the carriage 2
from being unnecessa;ily displaced or deformed by the
10 load added to the guide rail holder 2b and bearings 2a
when the recording head cartridge 1 is mounted on, or
removed from, the carriage 2, so fhat operational
troubles can be avoided. The reasons for disposing
the carriage deformation preventing_stopper 2c on the
15 head guide 22 side is that, when the recording head
cartridge 1 is mounted on, or removed from, the
carriage 2, a certain amount of force is applied to
this head guide 22.
The flexible cable 3 is routed through a
20 predetermined path, and a cable terminal 3a attached
to its end is fixed to the carriage 2, on the inner
side of the right wall in the drawing. The cable
terminal 3a comes in contact with the head terminal 53
of the recording head cartridge 1, establishing
25 thereby an electrical connection for the recording

head cartridge 1, when the recording head cartridge 1

is mounted on the carriage 2.



cable retainer 21 is grounded through the flexible cable 3. This
arrangenent is nmade so that the static 10 electricity carried on the
fingers or the like of the operator, the static electricity accumul ated on
the recording head cartridge 1, and the like, can be discharged to the G\D,
t hrough the cable retainer 21, when an operator nounts the recordi ng head
cartridge 1 15 on the carriage 2, or remdPes it. Wth this arrangenent,
the af orenmentioned static electricity or the like is prevented from being
di scharging to the cable terninal 3a, preventing thereby the damage to the

ik RN
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portion 2la. On the carriage 2 surface on which the cable termnal 3a is

| ocated, t®o pearethgen2i ¢hdd €A cabdefl eerponali cai.ngAlRe,heapaiite
integrally formed. The head positioning projection 2d is in the formof a
square piller, ofintheschbiet edtainebe2leds indeontacitewith the CND
pattern of the flexible cable 3. In other words, the
cable retainer 21 is grounded through the flexible
cable 3. This arrangement is made so that the static
10 electricity carried on the fingers or the liké of the
operator, the static electricity acéumulated on the
recording head cartridge 1, and the like, can be
discharged to the GND( through the cable retainer 21,
when an operator mounts the recording head cartridge 1
15 on the carriage 2, or removes it. With this
arrangement, the aforementioned static electricity or
the like is prevented from being discharging to the
cable terminal 3a, preventing thereby the damage to
the control circuit of this ink jet recording
20 apparatus.

Since a portion of the cable retainer 21
constitutes the cover portion 2la, the able terminal
3a comes under the cover portion 2la; therefore, it
becomes unlikely for the fingers or the like of the

25 operator to touch the cable terminal 3a. As a result,
it becomes easier for the aforementioned static

electricity or the like to be discharged to the cable



cable termnal 3a. The other positioning projection 2e is in the formof a
cylinder with a conic tip, and 10 is |ocated on the front side of the cable
term nal 3a. Wien the recording head cartridge 1 is on the carriage 2, the
head positioning projection 2d is in the head positioning notch 53a (Figure
5) of the recording head cartridge 1, and e ot her head positioning
projection 15 2e is in the head positioniTg hole 53b (Figure 5) of the
recordi ng head cartridge 1, whereby the position of the recordi ng head
cartridge 1 on the carriage 2 is accurately fixed. As is evident fromthe

above descri ptifQiqiRG Iﬁadoa?& QF 14t %ﬂq:l%pj eﬁ{é 8_.;;% 8 gC3gonstitute

t he head positioning neans the carriage 2, a p03|t|on|ng

notch 53a and hegdiFoddd (Ba,_l r&&@&@t&p%}g 'éd&;é*‘rt perdese PPsitioning
a 0

means of the recording he cartridge 1 on the carriage 2, a contact

spring 23 25 is di sposedraith |lcaatiaye PEurEddee Srhiig dierehaataBre and
the head guide 22 fornmed of resin material is fixed to one end of the

contact springtadiminmalotdweris locited\ortod grojecidianite 22 ard e2astically
supported on the carriage 2. Wen the recording head cartridge 1 is on the
carri age 2,3t hdoreposjtiidnizg ithe mestk dmead nheges g piotmexh. 6(Thé Fi gur e
6) of the recordlng head 5 cartridge 1, and presses the recording head
cartridge 1 tokhsed m@mr@n&maﬁac@m@@ ti® tine the korm f tde cont act

spring 23, as will be described |ate
square piller, and is located on the rear side of the

cable terminal 3a. The other positioning projection
2e is in the form of a cylinder with a conic tip, and
10 is located on the front side of the cable terminal 3a.
When the recording head cartridge 1 is on the carriage
2, the head positioning projection 24 is in the head
positioning notch 53a (Figure 5) of the recording head
cartridge 1, and the other head positioning projection
15 2e is in the head positioning hole 53b (Figure 5) of
the recording head cartridge 1, whereby the position
of the recording head cartridge 1 on the carriage 2 is
accurately fixed. As is evident from the above
description, the head positioning projections 24 and
20 2c constitute the head positioning means of the
carriage 2, and the head positioning notch 53a and
head positioning hole 53b constitute the head
positioning means of the recording head cartridge 1.
Also on the carriage 2, a contact spring 23
25 is disposed at a location facing the cable terminal
3a, and the head guide 22 formed of resin material is

fixed to one end of the contact spring 23. In other



The cable term nal 3a and head guide 22 are positioned to face directly to
each other, so that the contact 10 between the cable termnal 3a and head
termnal 35 is guaranteed. Further, the head guide 22 plays the role of a
gui de when the recording head cartridge 1 is nounted on the carriage 2.
Referring to Figure 4, in this enbodinent, a 15 torsional coil spring of
the double torsion type is enployed as tﬁéléontact spring-23, and two
portions of the coil are supported by a supporting rod integrally forned on
the carriage 2. A netallic shaft 24, which is supported on the carriage 2

t both ends, it | d. 20, _bet t . : f )
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cartridge 1 is noun on the Carriage 2, the cable term nal 3a and - 32-

head termi nal §RegkfngChbrbiynPbOBEUFigueenbacofVWthe eacbraingr heas
descri bed above, a portion of the cable retainer 21 constitutes the cover

portion 21g, agsrtfedgehtpdagdi fredsdessthecatéedrdinghbepdi cartiridgel y
facing the cable termnal 3a; therefore, when the recordi ng head cartridge
1 is nmounted obh tbwardrthageaBletterminal 3a due to the force from
the contact spring 23, as will be described later.
The cable terminal 3a and head guide 22 are positioned
to face directly to each other, so that the contact
10 between the cable terminal 3a and head terminél 35 is
guaranteed. Further, the head guide 22 plays the role
of a guide when the recording head cartridge 1 is
mounted on the carriage 2.
Referring to Figure 4, in this embodiment, a
15 torsional coil spring of the double torsion type is
employed as the contact spring- 23, and two portionms of
the coil are supported by a supporting rod integrally
formed on the carriage 2. A metallic shaft 24, which
is supported on the carriage 2 at both ends, it held
20 between the two end portions extending from each
coiled portion. With this arrangement, the load
imparted on the carriage 2 when a load is imparted to
the contact spring 23 is dispersed to prevent the
carriage 2 deformation. The pressure applied to the
25 recording head cartridge 1 is set at approximately 2

kfg, so that, when the recording head cartridge 1l is

mounted on the carriage 2, the cable terminal 3a and



carriage 2 surface on the head term nal 53 side is placed under the cover
portion 2la, and the recording 10 head cartridge 1 is rotated about the
edge of the cover portion 2la. As a result, it requires only a snmall space
to mount the recording head cartridge 1 on the carriage 2, with the cover
portion 2la serving as a guide. 15 Further, the cover portion 2la
extends over the cable terninal 3a; thereBdre, if an attenpt is made to
anount the recording head cartridge 1 without placing the head term nal 35
side of the recording head cartridge 1, under the cover portion 2la, the 20

pave PlLate, S Bhal Bolhifad’ s reC U3 SuB AGH il Wb Vit 0o

preventlng t he ecordi ng head cartridge 1 from damagi ng the cabl e
t erm nal ESBK bifier Next, the recording head cartridge 1 will be

descri bed Fi gure 5 is ﬁspaEe%E‘%Ebh&eale@H ofy H??ﬁlg,tq{e)ﬁ Rhdeabr@rtridge 1

of the ink jet recording - 33- apparatus i n Flgure 1, as seen

fromthe di reCiceeaihészmhbahstheul&eadther covelr pdrédbrbeieenditige 6 is
a perspective view of the recording head cartridge 1 of the in jet

recordi ng gppahekdsghidel a2t iat edcateld air the paintedirectbyt Badiirgecti on
fromwhich the recording head cartridge ‘1 surface, opposite to the head
term nal 35, cthebeabtenteEFmgnad 3a; therefore, when the recording

head cartridge 1 is mounted on the carriage 2, the

carriage 2 surface on the head terminal 53 side is

placed under the cover portion 2la, and the recording

10 head cartridge 1 is rotated about the edge of the
cover portion 2la. As a result, it requires only a

- small space to mount the recording head cartridge 1 on
the carriage 2, with the cover portion 2la serving as
a guide.

15 Further, the cover portion 21la éxtends over
the cable terminal 3a; therefore, if an attempt is
made to amount the recording head cartridge 1 without
placing the head terminal 35 side of the recording |
head cartridge 1, under the cover portion 2la, the

20 base plate 51 or the like of the recording head
cartridge 1 touches the cover portion 21la before it
comes in contact with the cable terminal 3a,
preventing thereby the recording head cartridge 1 from
damaging the cable termihal 3a.

25 Next, the recording head cartridge 1 will be
described. Figure 5 is a perspective view of the

recording head cartridge 1 of the ink jet recording



7 is a bottomview of the recording head cartridge 1 of the ink jet

recordi ng apparatus illustrated in 10 Figure 1, and Figure 8 is an enl arged
perspective view of the essential portions of the nozzle portion 50 of the
recording head cartridge 1, illustrated in Figure 7. This recording head

cartridge 1 is a 15 cartridge for nonochronme printing. Referring to Figures
5- 7, it integrally conprises the nozzl83ortion 50 for ejecting the ink
and the nono-col or hol der 60. The nono-col or holder is a box shaped hol der,
and its top surface has an opening. In the 20 internal space of the

nono- col or hol der 60, the .ink container_30 containig%envnochronatic ink is

removabl y mouRPRRT Adiiptratedy dme Eioupe &y A% PP HFOR, thee nozzle
ti 50 ' 3 |_at f 25 talli terial h
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1), a plurality of ejection orifices 50b are 5 , tituting the

openi ng ersls qft 1t AAlvd@! i ¥igfurdd'k ,PaEs 2qRs ¥bm @hd hei haseighate 51,
el ectrothermal transducers (heat generating resistors
from which the recording head cartridge 1 sqrface,
opposite to the head terminal 35, can be seen. Figure
7 is a bottom view of the recording head cartridge 1
of the ink jet recording apparétus illustrated in
_ 10 Figure 1, and Figure 8 is an enlarged perspective view
of the essential portions of the nozzle portion 50 of
the recording head cartridge 1, illustrated in Figure
7.
This recording head cartridge 1 is a
15 cartridge for monochrome printing. Referring to
Figures 5 - 7, it integrally comprises the nozzle
portion 50 for ejecting the ink, and the mono-color
holder 60. The mono-color holder is a box shaped
holder, and its top surface has an opening. In the
20  internal space of the mono-color holder 60, the ink
container 30 containing monochromatic ink ié removably
mounted.
Referring to Figure 8, an enlarged drawing,
the nozzle portion 50 comprises a base plate 51 formed
25 of metallic material such aluminum, and a grooved

member 52. The grooved member has various grooves for

forming a plurality of liquid passages 504 and a



or the like) for generating the energy to be used for ejecting the ink are

di sposed in c
passages 50d,.
l'i quid chamnbe
ink is suppli
Each 15 elec
head term na
constituted o
resin fixed t

el ectr ot her nal

using the wr
tilted one to

conveying diregdiple pOLELOR S0, L{R1th NPads "BHe PYet82dEhECHEAR uA' pflceg

50b is also t

orrespondence to the 10 aforenentioned plurality of ink
whi ch are arranged at a predeterm ned pitch. The common

r 50c is connected to the ink container (Figure 5), and the

ed to the common liquid cha g 50c fromthe ink contain
trothermal transducer 50e iS2€lectrically connected to t

53 through wiring (unillustrated). The head terminal 53 is

f a piece of electrical substrate such as gl ass epoxy 20

% éﬂﬁoﬁ’ %\Qi@tghaﬁﬂg tﬁﬁc%ﬁbnﬂscﬁ?ﬂéﬁt £d ’tﬁ t B8se

rans so connect ed he hea term na

er
he

53

30.

%?PQBE'”goﬂﬁéﬂé ef@é?iéh“SriﬁigégﬂﬁﬁchetBﬁabéietﬁbate Slis

our degr ees, ative to recording medi umP

il1ted one to four degrees relative to the recording

medi um P conveyFigustie r B¥} | @npldh&1ivy, ofhegbéctiohespLEateky 50boage i n the
chanber 50c after having been supplied thereto fromthe ink

cont ai ner, 5entfommedie ¢comstiitdt pag stiye Spening éndshefcthel pauray}itgnd

common |iquid

forms a nenis
| i qui d passag

10

15

20

25

cus at the ejection orifice 50b. This neniscus keeps the
eof i inkdpassagesncS0dk. Omdthe base plate 51,

electrothermal transducers (heat generating resistors
or the like) for generating the energy to be used for
ejecting the ink are disposed in correspondence to the
aforementioned plurality of ink'passages 50d, which
are arranged at a predetermined pitch. The common
ligquid chamber 50c is connected to the ink container
(Figure 5), and the ink is supplied to the common
ligquid chamber 50c from the ink container 30. Each
electrothermal transducer 50e is electrically
connected to the head terminal 53 throuéh wiring
(unillustrated).

The head terminal 53 is constituted of a
piece of electrical substrate such as glass epoxy
resin fixed to the base plate, and the wiring
connected to the electrothermal transducer Sde is also
connected to the head terminal 53 using the wire
bonding means. Referring to Figure 7, the base plate
51 is tilted one to four degrees, relative to the
recording medium P conveying direction; therefore, the
line formed by the ejection orifices 50b is also

tilted one to four degrees, relative to the recording



this condition, power is supplied to the electrothermal transducer 50c in
response to the 10 recording signal transmtted to the head term nal 53,
and the el ectrothermal transducer 50e generates heat. Then, the ink on the
i nk electrothermal transducer 50e is suddenly heated to cause the
filmboiling, and devel ops bubbles in the ]JJquid passage 50d. As these 15
bubbl es expand, the ink is ejected fromtht ejection orifices 50b. In the
above description, the electrothermal transducer 50c was quoted as the

ener gy, generating el ement, but the energy generating element is not limted

to the electro : Qgﬁﬁgﬁﬁ stead, a piezoelectric elenent,
mhich.generategﬁ%%%ﬁgﬁfca. e e?%@§§§55§%§%% I nstantly applying the

ej ection pressure to t hgHdknkTB%HGHE TY CeibordSO P sidiedanf thate 51, a
head positioning notch 53a wth which the head positioning projection 25 2d

in the form of conm@dnAngquild @hanib@l)SDc AFter NMRAA MY DddrdHupspIdE 53b,
with which the cylindrical head positioning projection 2e engages, and

fornmed in - Hhereto cdxpmm dhec d ko dontdiment,| errtexfs tihe Meiaghiadsi ti oni ng
projections 2d and 2e of the carriage 2 (Figure 3), respectively. The base
plate 51 i & fi padsageodddiduehd o thet @apildaditynf and forms @l or hol der
60, using the thermal welding, the ultrasonic welding, or the |ike welding
met hod. On t he ig@i@cusFtadherrelastigmerifice 50b.  This meniscus

keeps the liquid passage filled with the ink. Under
this condition, power is supplied to the
electrothermal transducer 50c in response to the
10 recording signal transmitted to the head terminal 53,
and the electrothermal traﬁsducer 50e generates heat.
Then, the ink on the ink electrothermal transducer 50e
is suddenly heated to cause the film-boiling, and
develops bubbles in the liquid passage 50d. As these
15 bubbles expand, the ink is ejected from the ejection
.oiifices 50b. In the above description, the
electrothermal transducer 50c was quoted as the energy
generating element, but the energy generating element
is not 1imited to the electrothermal transducer 50c.
20 Instead, a piezoelectric element, which generates
mechanical energy capable of instantly appiying the
ejection pressure to the ink, may be employed.
Also on the base plate 51, a head positioning
notch 53a with which the head positioning projection
25 24 in the form of a square piller engages, and a head
positioning hole 53b, with which the cylindrical head

positioning projection 2e engages, and formed in



col or hol der 60, a stepped portion 60a is forned at the end portion, on the
side of the base plate 51; in 10 other words, this portion is one step

| ower than the other portions. Wen the recording head cartridge 1 is
mounted on the carriage 2, the recording head cartridge 1 can be easily
positioned with substantial accuracy, by_gﬁens of placing the top surface

of this 15 stepped portion 60a under the ser portion 2la (Figure 3) of

the cabl e retainer 21. As for the nmechanirsmfor nounting the recording head
cartridge 1 on the carriage 2, or renoving it, a head pressing portion 60b

and a head 20 EBHQEEP\%E%%’%EEEU el ?Bc@@‘ion%r %f}c Y& Gheyy the mono- col or

hol der 60, on the ou ing surtface of the lateral wall |ocated on the

opposite side gbslifteohing prdjectiontNedand Rt HhePVWdrrahddlp is a head
fixing portion, which is held by the head guide 22 25 (Figure 3) of the

carriage 2 whe(rigareegqr,diregpeetdveaft.ridge 1 is nounted on the carriage
2. The head nounting disnmounting tab 60c is a tab to be used to -37-
nmount the recordi ng heaheabasedpdateoslt He dixedade® dneoof erhweve it. The
head pressing portion 60b is a recessed portion forned on the nono-col or
hol der 60, Son Latewnal| weppespfethe mbpobgodopl hodder, 66kt msding) the rom t he
bottom edge of the surface to the top edge thereof. The top end portion of

t he head pressFH&rﬁéitWGAdGGSrCGh§tPEGF@§°&iﬁe&@IQGPGb Ofgddendika tion

welding method. On the upper surface of the mono-
color holder 60, a stepped portion 60a is formed at
the end portion, on the side of the base plate 51; in
10 other words, this portion is one step lower than the
other portions. When the recording head cartridge 1
is mounted on the carriage 2, the recording head
cartridge 1 can be easily positioned with substantial
accuracy, by means of placing the top surface of this
15 stepped portion 60a under the cover poition 21a
(Figure 3) of the cable retainer 21. |
As for the mechanism for mounting the
recording head cartridge 1 on the carriage 2, or
rgmoving it, a head pressing portion 60b and a head
20 mounting-dismounting tab 60c, are formed on the mono-
color holder 60, on the outward facing surface of the
lateral wall located on the opposite side of the base
plate 51. The head pressing portibn 60b is a head
fixing portion, which is held by the head guide 22
25 (Figure 3) of the carriage 2 when the recording head
cartridge 1 is mounted'on the carriage 2. The head

mounting dismounting tab 60c is a tab to be used to



64, which is further recessed, and when the recording head cartridge 1 is
nmounted on the carriage 2, the 10 head guide 22 of the carriage 2 is
engaged with this head gui de engagi ng portion 64. As the head guide 22
engages with the head gui de engagi ng portion 64 the recording head
cartridge 1 is accurately positioned and_Lifgd on the carriage 2. The head
nmounting- 15 disnmounting tab 60c is |ocated on the front side of the
recording head cartridge 1 in the drawing, that is, on the surface where
the head pressing portion 60b is fornmed, at the top portion of the area

farthest avay it R SUEIYETY Hedd 'dd AT 1 ba Strd chffvagled to

make it easier for the operator to renove the recording head carttidge 1

fromthe carri gge o¥ rdifoveParal OITHe2 M@ Presdiny) PorHidhedmbid capul | up
the recording head cartridge 1. The head pressing portion 60b is fornmed in

25 one of the reteased poadiiois foried o R monoHdolpr hslgsnténg tab 60c¢
is formed in the other. These recessed regions are recessed relative to the

-38- nei ghbori rom (ghveojwadil ropposidieortn the dase @lsdie Bk, textémdfng nati on
of a latch |ever guide groove 60h (Figure 12). The latch | ever guide groove
60h, which % | Ifriem ddec hidtdom gdge aforthe emrfacehdqythe tfap eddge | at ch
| ever 32a. Therefore, the limted space available for the recording head
cartridge 1 is thereafi.veThe dop endrinarhians ofc £he hpadi REeSHING de a
bortion 60b constitutes a head guide engaging portion
64, which is further recessed, and when the recording
head cartridge 1 is mounted on the carriage 2, the
10 head guide 22 of the carriage 2 is engaged with this
head guide engaging portion 64. As the head guide 22
engages with the head guide engaging portion 64 the
recording head cartridge 1 is accurately positioned
and fixed on the carriage 2. The head mounting-
15 dismounting tab 60c is located oh the front side of
the recording head cartridge 1 in the drawing, that
'is, on the surface where the head pressing poftion 60b
is formed, ét the top ﬁortion of the area farthest
away from the head pressing portion 60b. 1IT is
20 provided to make it easier for the operator to remove
the recording head cartridge 1 from the carriage 2;
the operator can place a finger on the tab to pull up
the recording head cartridge 1.
The head pressing portion 60b is formed in
25 one of the recessed regions, and the head mounting-

dismounting tab 60c is formed in the other. These

recessed regions are recessed relative to the



head fixing portion which is held by the head guide 22, and al so, the head
nmount i ng-di snounting tab to be 10 wused when the recording head cartridge 1
is removed fromthe carriage 2. At this tine, the operation for nounting
the recording head cartridge 1 on the carriage 2, or renoving it, wll be
described. 15 When t he recordig head cartridge 1 is nounted on
the carriage 2, the recording head cartri gé 1 is diagonally inserted in
the direction of an arrow mark, with the base plate 51 (Figure 5) side
bei ng placed under the cover portion 2la of the cable 20 retainer 21

di d t ' 2 . i | 9. . With i d , th
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Next, the recorgigaraecsd)carerhbdggténi ie@é%hgdide\'\ﬁ%b‘}easoﬁhomiidh Fi gure-
10. At this tine, -39- the slanted surface of the heat pressing portion

60b (Figure 6)woiltbe deseribed haedr¢atbhistgeutess the gaddey fioie ahead
‘guide 22 (Figure 3) of the carriage 2, whereby the recording head cartridge
1 is snoot bl y batchnledeon32ae cBherefiord, théhlihdtedagpaesi ti oni ng
projections 2d and 2e of the carriage 2 engaging with the head positioning
notch 53a and availpbiet foni the recording head cartridge 1 is

effectively used; a minimum space is used to provide a
head fixing portion which is held by the head guide
22, and also, the head mounting-dismounting tab to be

10 used when the recording head cartridge 1 is removed
from the carriage 2.

At this time, the operation for mounting the
recording head cartridge 1 on the carriage 2, or
removing it, will be described.

15 When the recording head cartridge 1 is
mounted on the carriage 2, the recording head
cartridge 1 is diagonally inserted in the direction of
an arrow mark, with the base plate 51 (Figure 5) side
being placed under the cover portion 2la of the cable

20 retainer 21 disposed on the carriage 2, as shown in
Figure 9. Wifh this procedure, the upright surface of
the stepped portion 60a (Figure 5) of the recording
head cartridge 1 runs into the edge of the cover
portion 2la, fixing the position of the recording head

25 cartridge 1 with substantially accuracy.

Next, the recording head cartridge 1 is

pushed downward as shown in Figure 10. At this time,



hol e 53b of the recording head cartridge 1. As the recording head cartridge
1 is conpletely nmounted the 10 head guide 22 engages with the head guide
engagi ng portion 64 (Figure 6), whereby the position of the recording head
cartridge 1 is fixed. Further, due to the pressure fromthe head guide 22,
the head termnal 53 of the recording heag cartridge 1 is pressed upon 15
the cable termnal 3a of the carriage 2, ~ §§uring areliable electrica
connection between them Wen the recording head cartridge 1 is renoved
fromthe carriage 2, the head nounting- disnounting tab 60c of the

Cngagenont net eanet p¥Razathrats BY' LR NAME Breskibd PR @b 1 CG

engagenent bet ween gul ng portron 64 is

br oken, and as | &, e a hRJ ti [ r e head
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22, the recordppgtheateanar 8&&6_@62@ pecgiee B8) bedthy Caririagecad -
nmount i ng-di snounting tab 60c side projecting fromthe carriage 2. Then, the

-40- recordi ngwheedbgathei dgeotding headaghryridgen1odis @moddthigarri age 2
by grasping the portion projecting fromthe carriage 2. Further, the head
nount i ng- désnomotnhgdt eh $hé0carsihgealedwdtht bthes hsads posdtd oadirighe head
pressing portion 60b, at a point farthest away fromthe head pressing
portion 60b; thtedectionghdd and 2e of the carriage 2 engaging with

the head positioning notch 53a and head positioning
hole 53b of the recording head cartridge 1.. As the
recording head cartridge 1 is completely mounted the

10 head guide 22 engages with the head guide engaging
portion 64 (Figure 6), whereby the position of the
recording head cartridge 1 is fixed. Further, due to
the pressure from the head guide 22, the head terminal
53 of the recording head cartridge 1 is pressed upon

15 the cable terminal 3a of the carriage 2, assuring a
reliable electrical connection between them.

When the recording head cartridge 1 is
removed from the carriage 2, the head mounting-
dismounting tab 60c of the recording head cartridge 1

20 is pulled upward. With this action, the engagement
between the head guide 22 and head guide engaging
portion 64 is bfoken, and as a result, the head
pressing portion 60b climbs over the head guide 22.

As the head pressing portion 60b climbs over

25 the head guide 22, the recording head cartridge 1
becomes tilted, with the head mounting—dismounting tab

60c side projecting from the carriage 2. Then, the



head mounti ng-di smounting tab 60c is pulled up to di sengage the head guide
engagi ng portion 64 fromthe 10 head guide 22, a |larger nonent is
generated. Therefore, the recording head cartridge 1 can be renpved by a

| essor force; it can be easily renoved while being securely held. To sum
up, in order to nake it possible to renove the recording head 15 cartridge
1 by a smaller force, the head pressing p8Ption 60b is to be di sposed on
the rear side of the recording head cartridge 1, relative to the center
line of the recording head cartridge 1 parallel to the noving direction of

the carriage 2, and_i{he head 20 npuntipng-di smounting tab 60c is to be
di sposed at t HEPERERIRS ??éng%ﬁFr§¢%%,Pr%?%lpﬁee?ﬁlgﬁetéﬁﬁﬁ.°Pig@%e 11 is
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il lustrated i %%E a sectional line A-A. Referring to Figures 11.
and 12, the bonlflféogn#%g’r‘ ?a%he nono- col or hol der 60 has an ink tapping tube
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one end of which opens up in this In I'n ‘T's connected to
the commonsl i g fdardieatedCont e Same ShriaCeN@8ztRePAEAGON S5 50. Around

the ink tapping tube 60d a sealing ring 61 conposed of an elastic materi al
such as rubberpiresdingdpofticmesObatat he podhectapthest awayhg€romk
the head pressing portion 60b; therefore, when the
head mounting-dismounting tab 60c is pulled up to
disengage the head guide engaging portion 64 from the
10 head guide 22, a larger moment is generated.
Therefore, the recording head cartridge 1 can be
removed by a lessor force; it can be easily removed
while being sgcurely held. To sum up, in order to
make it possible to remove the recording head
15 cartridge 1 by a smaller force, the head pressing
pértion 60b is to be disposed on the rear side of the
recording head cartridge 1, relative to the center
line of the recording head cartridge 1 parallel to the
moving direction of the carriagelz, and the head
20 mounting-dismounting tab 60c is to be disposed at the
edge of the front side, relative to the same.
Figure 11 is a plan view of the recording
head cartridge 1 illustrated in Figure 5, and Figure
12 is a sectidnal view of the recording head cartridge
25 1l illustrated in Figure 11, at a sectional line A-A.
Referring to Figures 11 and 12, the bottom wall of the
mono-color holder 60 has an ink tapping tube'60d,



tapping tube 60d, a filter 62 is attached to prevent foreign matter from
being taken into the nozzle 10 portion 50. Also on the nono-col or hol der
60, an extended portion 60f is formed at both top ends, on the base plate
51 side, and a container projection guiding portion 60g; which is a

sem circul ar recessed portion, 15 is forned adjacent to the extended
portion 60f. On the other hand, the | atthltever gui de groove 60h, which
serves as the latch |l ever 32a (Figures 5 and 6) guide when the i nk
container 30 (Figures 5 and 6) is nDunted is formed on the internal

surface of the 20 . nono-col or_hol der ed o 05|te o the base
plate 51. Fur(ftch ePEﬁ%ﬁﬁ%ﬁigiﬁWéEEF ¥%émf%?ﬁ€§°ﬁt gﬁ a@db@ where the
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cont ai ner 30 ustrated In Figu at a sectional line B-B Kk
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menber 31 for covering and sealing the container 32. The cover nenber 31
has an air verdonpuoséd Ust ran eslflastic material such as rubber is
fixed. Further, at the projection end of the ink
tapping tube 60d, a filter 62 is attached fo prevent
foreign matter from being taken into the nozzle
10 portion 50.

Also on the mono-color holder 60, an extended
portion 60f is formed at both top ends, on the base
plate 52 side, and a contaiher projection guiding
portion 60g, which is a semicircular recessed portion,

15 is formed adjacent to the extended portion 60f. On
the other hand, the latch lever guide groove 60h,
which serves as the latch lever 32a (Figures 5 and 6)
guide when the ink container 30 (Figures 5 and 6) is
mounted, is formed on the internal surface of the

20 mono-color holder 60 wall located opposite to the base
plate 51. Further, a slanted surface 60k is formed at
the edge where the bottom mono-color holder 60 wall
and the base plate 51 side wall join. -

At this time, the ink container 30 to be

25 mounted in this recording head cartridge 1 will be
described. Figure 13 is a plan view of the ink

container 30 to be mounted in the recording head



At the bottom portion of the container 32, an ink delivery port 32b is
formed, into which the ink 10 tapping tube 60d (Figure 12) of the
nono-col or holder 60 is inserted. Around the ink delivery port 32b, a
cylindrical supporting portion 32c is erected. Before the ink container is
mounted i n the nono-col or hol der its ink delivery port 32b remains
sealed with a 15 seal i ng nenber (unlllustﬁ ed) to prevent ink | eakage.
Wthin the container 32, an ink absorbing nmenber 33 fornmed of sponge or the
like material is stored, and the ink is absorbed and retained by this ink

absor bing member g3k 41GIURRILEEAT 1ROELILNE2S 320q 41 dul dpf iyery

menber 35 cons unidir nser d and
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with the top end surtace of the 1nk Ivery me V|ng

been absor bed §ﬂdpg§urée§g|ng@ hnsEE%ibﬂhlaﬁiﬁbmeh menber 33, isled to -
the ink delivery port 32b by way of this 1nk dellvery menber 35. As the ink

container 30 is nountedThe ihk cont4ineiVBQ- cOmMPrisley dhtdifer NHR
tappi ng tube 60d of the nono-color holder 60 is inserted into the ink

delivery p&rt 83k, hbddinggthe ink,pahld, aacdvelre membles 131k fioxr supplied to
the nozzle portion 50 through the ink 5 passage 60d. At this tinme, the seal
ring 61 fittedcavernhngt hndi skaddngvishe pontaineri 32i r tThghtdovexr essed on
t he peripheries of the ink delivery port 32b,
member 31 has an air vent (unillustrated)
At the bottom portion of the container 32,
an ink delivery port 32b is formed, into which the ink
10 tapping tube 60d (Figure 12) of the mono-color holder
60 is inserted. Around the ink delivery port 32b, a
cylindrical supporting portion 32c is erected. Before
the ink container is mounted in the mono-color holder
60, its ink delivery port 32b remains sealed with a
15 sealing member (unillustrated) to prevent ink leakage.
Within the container 32, an ink absorbing
member 33 formed of sponge or the like material is
stored, and the ink is absorbed and retained by this
ink absorbing member 33. 1In the supporting portion
20 32¢c, an ink delivery member 35 constituted of a bundle
of unidirectional fiber is inserted and supported, and
the ink absorbing member 33 is airtightly placed in
contact with the top end surface of the ink delivery
member 35. The ink, having been absorbed and
25 retained in the ink absorbing member 33, is led to the
ink delivery port 32b by way of this ink delivery

member 35. As the ink container 30 is mounted in the



preventing ink |eakage. In order to keep the ink delivery port 32b 10 and
the aforenentioned air vent connected with an air |ayer, ribs 34 are forned
on the internal surfaces of the container 31 and cover nenber 31, at
predeterm ned |locations (in Figure 14, only the ribs 34 of the cover nenber
31 are illustrated), so that a predetern1ned 15 anount of space is forned
bet ween the ink absorbing nember 33 and t¥##3—contai ner walls, and between

t he ink absorbing menber 33 and cover nenber 31; and also, a slit
(unillustrated) for connecting the internal space of the container 32 to
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delivery 5 port 32 and air vent, and also, the ratio of the usable ink
i ncreases. On afreuaghehehdmnit, daalbemytberﬁxGQMnab airtightly pressed
on the peripheries of the ink delivery port 32b,
preventing ink leakage.
In order to keep the ink delivery port 32b
10 and the aforementioned air vent connected with an air
layer, ribs 34 are formed on the internal surfaces of
the container 31 and cover member 31, at predetermined
locations (in Figure 14, only the ribs 34 of the cover
member 31 are illustrated), so that a predetermined
15 amount of space is formed between the ink absorbing
member 33 and the container walls, and between the ink
absorbing member 33 and cover member 31; and also, a
slit (unillustrated) for comnecting the internal space
of the container 32 to the outside is formed on the
20 internal surface of the supporting member 32c¢. By
means of connecting the internal space of the ink
container 30 to the outside with the air layer, the
ink is prevented from blowing out of the ink delivery
port 32b or leaking therefrom when the sealing member
25 sealing the ink delivery port 324 is peeled off.
Further, even when the ambient temperature of the ink

container 30 rises while recording, the ink within the



structure of the ink container 30, the container 32 integrally conprises a
di sengagenent prevention claw 10 32d, which is a clawli ke projection.
Thi s di sengagenent prevention claw 32d is |ocated on the contai ner surface,
whi ch comes in contact with the internal surface of the nono-col or hol der
60 wall on the base plate 51 side when the ink container 30 is 15 nounted
in the nono-col or holder 60. It engages Y#4+h a container di sengagenent
prevention hole 60i (Figure 12) provided on the nono-col or hol der 60. It

al so serves as a guide when the ink container 30 is nmounted in the

- col hol 60 d al I | 20 | di t I nk
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af orementioned container wall wth the engagenent prevention claw 32d, a
latch leves 32poxti B2eand lay 15 viedrve@nd A gt e patieooftndi ch is

el astically supported. The latch lever 32a is extended upward in a manner
to nove away f ussbilleec inkntimcreases.wall, and

On the other hand, as for the external
structure of the ink container 30, the container 32
integrally comprises a disengagement prevention claw
10 324, which is a claw-like projection. This
disengagement prevention claw 32d is located on the
container surface, which comes in contact with the
internal surface of the mono-color holder 60 wall on
the base plate 51 side when the ink container 30 is
15 mounted in the‘mono-color holder 60. It engages with
a container disengagement prevention hole 60i (Figure
12) provided on the mono-color holder 60. It also
serves as a guide when the ink container 30 is mounted
in the mono-color holder 60, and also plays a role for
20 holding the ink container 30 when the ink container 30
is in the mono-color holder 60.
At the container 32 edge where the bottom
‘wall joins with the wall on which the disengagement
prevention claw 324 is formed, a slanted surface 32f
25 is formed. The angle and configuration of this
slanted surface 32f are substantially the same as the

slanted surface 60k (Figure 12) of the mono-color



it engages with the latch |l ever guide groove 60h (Figures 11 and 12) of the
nono- col or hol der 60. When 10 the ink container 30 is in the nono-col or

hol der 60, the latch |l ever 32a is used the pressure fromthe latch |ever
gui de groove 60h, being bent in the direction of an arrow mark C indi cated
in Figure 14, and the latch claw 32e forned on the latch lever 32a 15 is
in the latch cl aw engagenent hole 60j forfed in the |latch | ever guide
groove 60h. In this enbodinent, the latch lever 32a is integrally forned on
the container 32. As for the structure of the cover nenber 31, 20 a

st epped portio§°§3gr g@ich I's one step lower than the top surface of the
cover nenber 31, I's forrmed on the cover nenber 31 top surface, at the

di sengagenent preventi ogy, kgy §¥§ OEQ?th%ﬁﬁﬁg%& 3% Waih G tdder 30 is

c
nmounted i n the nopno-col or hol der contalner 30 Is to be

i nserted placi géorBnentisnead ceathifer3d@1inugin’ thee e tions 60f
(Figures 11 and 12) of the nono-col or holder 60, so that the -46- ink

contai ner 30 cpieldenit@dnt ceard 324l has1btchnlieveraGRuiEac intdgi@aldy t he cover
menber 31, a container projection 31b is fornmed, which engages with the

cont ai ner proj formed, gthdebho6@gonm polrd imanofc @hdichS ilsoledasti@al¥yxt, t he
operation for nounting the ink container 30 in the nono-col or hol der 60, or
renovi ng supported. The latch lever 32a is extended upward in
a manner to move away from the container 32 wall, and
it engages with the latch lever guide groove 60h
(Figures 11 and 12) of the mono-color holder 60. When
10 the ink container 30 is in the mono-color holder 60,
the latch lever 32a is used the pressure from the
latch lever guide groove 60h, being bent in the
direction of an arrow mark C indicated in Figure 14,
and the latch claw 32e formed on the latch lever 32a
15 is in the latch claw engagement hole 60j formed in the
1étch lever guide groove 60h. In this embodiment, the
latch lever 32a is integrally formed on the container
32.
As for the structure of the cover member 31,
20 a stepped portion 3la, which is one step lower than
the top surface of the cover member 31, is formed on
the cover member 31 top surface, at the disengagement
prevention claw 3la side end. when the ink container
30 is mounted in the mono-color holder 60, the ink
25 container 30 is to be inserted placing this stepped

portion 3la under the extended portions 60f (Figures

11 and 12) of the mono-color holder 60, so that the



it, will be described. Wen the ink container 30 is nounted in the

nono- col or hol der 60, the sealing 10 nenber sealing the ink delivery port
32b is first peeled. Then, the ink container 30 is diagonally inserted in
the direction of an arrow, fromthe engagenent prevention claw 32d side, as
shown in Figure 16, placing the stepped portion 3la of the ink 15 contai ner
30 under the extended portion 60f of the #dno-col or hol der 60, engagi ng-the
di sengagenent prevention claw 32d of the ink container 30 with the
cont ai ner di sengagenent prevention hol e 60i (Figure 12) of the nono-col or

hol d I
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the extended portion he nono- hol der I'S needed is

25 to insert thygy é&‘tf&ﬂtﬁﬁlefs %rd(&?P'vﬂﬁél‘i“én?é&é&edlﬁﬂr{:ﬁée 32f
substantially in paraIIeI to the bottomwall of the nono-color hol der 60.

Al so, since thsontairfer pEsjecOicri dwider66d opdthekmenstabnetr 30 are
provided with the slant surfaces 60k and 32f, respectively, which nmatch

each otherj ahblYdear 6. t ype of ink container cannot be nounted in this
nono- col or holder 5 60, preventing a wong ink container from being
mount ed. Next, referrifexto Fthpireparatior fok mounting the ink

container 30 in the mono-color holder 60, or removing
it, will be described. When the ink container 30 is
mounted in thé mono-color holder 60, the sealing

10 member sealing the ink delivery port 32b is first
peeled. Then, the ink container 30 is diagonally
inserted in the direction of an arrow, from the
engagement prevention claw 32d side, as shown in
Figure 16, placing the stepped portion 3la of the ink

15 container 30 under the extended portion 60f of the
mono-color holder 60, engaging .the disengagement
prevention claw 32d of the ink container 30 with the
container disengagement prevention hole 60i (Figure
12) of the mono-color holder 60, so that the ink

20 container 30 is positioned with substantial accuracy.
Since the slanted surface 32f is formed-on the ink
container 30, it is easy to place the stepped portion
3la of the ink container 30 under the extended portion
60f of the mono-color holder 60; all that is needed is

25 to insert the ink container 30, keeping this slanted
surface 32f substantialiy in parallel to the bottom

wall of the mono-color holder 60. Also, since the



container 30 is pushed in dowward, so that the |atch |ever 32a noves al ong
the latch | ever guide groove 60h 10 (Figures 11 and 12). Then, the ink
contai ner 30 makes a substantially rotational novenent about the ink _
contai ner 30 portion having been already inserted in the nono-col or hol der
60. As a result, the latch lever 32a is forced into the nono-col or hol der
60, 15 being bent inward by the latch | &4 gui de groove 60h, and the

| atch claw 32e (Figure 14) of the latch |l ever 32a engages with the | atch

cl aw engagenent hole 60j (Figure 12) of the nono-color hol der 60,. fixing

he ink ' 3 g0l hol d 520 h h
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pushed inward, so that 1t becones di engage romth atch cl aw engagenent
hol e 60j . SinceohkaihakCkahfive be motidted?an ThllsAfiono!dol oxuiyIdead at the
bottomend, and is extended in the diagonally upward direction, it tries to
restore thé sted¢ pkewehtihngda wrbhguinkléontainedn fadn beitrgagenent
between the latch claw 32e and latch 5 claw hole 60j is broken. Therefore,

t he bottom si dmowntédce of the latch | ever 32a slides up along the latch

| ever gui de 60h, automatically tilting the ink
Next, referring to Figure 17, the ink

container 30 is pushed in downward, so that the latch
lever 32a moves along the latch lever guide groové 60h

10 (Figures 11 and 12)}. Then, the ink container 30 makes
a substantially rotational movement about the ink
container 30 portion having been already inserted in
the mono-color holder 60. As a result, the latch
lever 32a is forced into the mono-color holder 60,

15 being bent inward by the latch lever guide groove 60h,
and the latch claw 32e (Figure 14) of the latch lever
32a engages with the latch claw engagement hole 60j
(Figure 12) of the mono-color holder 60, fixing the
ink container 30 to the mono~-color holder 60.

20 Further, there are a sound and a feed of clicking at
the moment the latch 32e engages with the latch claw
engagement hole 60j, assuring the operator that the
ink container 30 has been successfully mounted.

When dismounting the ink container 30 from

25 the mono-color holder 60, the latch lever 32a is

pushed inward, so that it becomes diengaged from the

latch claw engagement hole 60j. Since the latch lever



container 30, that is, automatically raising the latch | ever 32a side of
the ink container 30 out of the 10 nono-col or hol der 60. Then, the ink
contai ner 30 can be easily dismunted fromthe nono-col or hol der 60 just by
grasping the raised portion. Since the ink container 30 is nmounted on the
nmono- col or hol der 60, or disnounted, through the 15 substantially
rotational novenent, it requires only a st space to do so. Further, when
nounting, the stepped portion 3la is placed under the extended portion 60f
of the nono-col or hol der 60, with the slanted surface 32f of the ink

cont ai ner 60 s?g\é: sll%l aa%q:ig&ﬁnl%gist%o%defaq{ ;q:rh%l(;?eoﬁ&gcéﬂ&n éﬂd"‘@ ch the

I nk cont ai ner nserte NONO- CO 0" 1s" regulat ed.

Further, the ceihdiniRia ArPhdd idifhgdhal 1y RIPWH:E Qidbdtifon N £0pEALSer 30,

and al so, the contalner projection guidé portion 60g Is provided on 25 the

mono- col or hol 4gy r@dtdrieeitled’state 1&51@&&5&{@%&:&3;%@@4) Nag N$oon

nono-col or holder 60 the ink container 30 is inserted, and the I nk

container 30 i as thedengagenient beétwew ithd Matvh/iclde IZetandelatch

projection 31b. Therefore, the ink container 30 can be nopunted w t hout
interferind w clawh@olid 68 63 Driokiemir e Thekredfivdel?)thd hdtetom nside! or
hol der 60, elimnating concern for the filter 62 danage whi ch m ght occur
when nounting susfiage ofntthendate® lever 32a slides up along the
latch lever guide 60h, automatically tilting the ink
container 30, that is, automatically raising the latch
lever 32a side of the ink container 30 out of the
10 mono-color holder 60. Then, the ink container 30 can
be easily dismounted from the mono-color holder 60
just by grasping the raised portion.
Since the ink container 30 is mounted on the .
mono-color holder 60, or dismounted, through the
15 substantially rotational movement, it requires only a
small space to do so. Further, when mounting, the
stepped portion 3la is placed under the extended
portion 60f of the mono-color holder 60, with the
slanted sﬁrface 32f of the ink container 60 serving as
20 the guide; therefore, the direction in which the ink
container 30 is inserted into the mono-color holder 60
is regulated. Further, the container projection 31b
is provided on the ink container 30, and also, the
container projection guide portion 60g is provided on
25 the mono-color holder 60; therefore, it is also

regulated where in the mono-color holder 60 the ink

container 30 is inserted, and the ink container 30 is



Further, since the ink container 30 is nounted into, or disnounted from

t he nono-col or hol der 60, through 10 the rotational novenent, it requires
only a small space to do so; therefore, the ink jet recordi ng apparatus
size can be further reduced. In the enbodi mrent described above, the ink
container 30 is disnmounted fromthe nono-col or holder 15 60, using the
phenonmenon that the latch | ever 32a side-d®-the ink container 30 is raised
by the resiliency of the latch |ever 32a. In addition, to such usage of the
| atch | ever 32a resiliency, a pop-up spring 68 as illustrated in Figure 18

may be provided as,pressing 20, ans for pressi .Lhe ot he i de (latch
| ever 32a sidefoiptgﬁeSPhQQEB%PgﬂHSra%@“%oﬁ%ﬁmﬁﬁﬁaglqﬁftﬁﬁﬁ{§$%§QQurlIever
32a side of thglénk container 30 may be raised by the force of the pop-up
spring 68. The™pop- up spring 68 is a leaf spring fixed on the bottom wall

25 of the internal spagga2beble n&&gbﬁg Olohalflet %0 k%ﬁhg#ge end

extendi ng fromthe nozzl'e portion t he nono-col or 60 toward the

latch lever guppd@nted #2thBheOYRAt8YEerlingS With! lhet #iMgdUg@rd. Wth the
presence of this pop-up spring 68, the latch |ever 32a side of the ink

contai ner 80 i gFlighred apwand he)t bE fthec monb-dod dromdldex'60)d 68 as soon
as the latch 5 claw 32e is disengaged fromthe |atch claw engagenent hol e

60j . In this cetémihbheingkcongceann€or3thes filteacitd damgyge wHigh it woul d
be projected by the
might occur when mounting the ink container 30.
Further, since the ink container 30 is mounted into,
or dismounted from, the mono-color holder 60, through
10 the rotational movement, it requires only a small
space to do so; therefore, thé ink jet recording
apparatus size can be further reduced.
In the embodiment described above, the ink
container 30 is dismounted from the mono-color holder
15 60, using the phenomenon that the latch lever 32a side
of the ink container 30 is raised by the resiliency of
the latch lever 32a. In addition, to such usage of
the latch lever 32a resiliency, a pop-up spring 68 as
illustrated in Figure 18 may be provided as pressing
20 means for pressing the other side (latch lever 32a
side) of the ink container 30 bottom wall, so that the
lath lever 32a side of the ink container 30 may be
raised by the force of the pop-up spring 68. The pop-
up_spring 68 is a leaf spring fixed on the bottom wall
25 of the internal space of the mono-color holder 60.

Its free end extending from the nozzle portion 50 of

the mono-color holder 60 toward the latch lever guide



resiliency of the latch | ever 32a alone; therefore, it is easier to renove
the ink container 30. 10 In Figures 16-and 17, the steps for
nmounting the ink container 30 on the recording head cartridge 1 which is on
the carriage 2 (Figure 2) are shown, but needl ess to say, the operation for
nmounting or disnounting the ink container_%ﬁ}can be carried out 15 even
when the recording head cartridge 1 is on e carriage 2. Figure 19 is a
perspective view of the ink container 30, the recording head cartridge 1,
and the carriage 2, wherein the ink container 30 is in the 20 recording

head cartridge _ r ' r‘%éggr [ t carriage 2.
As | S evi dent_. fggrgﬁgéu@g, 118§C§t eél?taiftkgra]afée%dr "324, %hi 3’1{1?2 a%dl ed when
the ink contai ¥esthde AP W £l ﬁp%ﬁ%rﬁ‘é’ﬁ@,ndtﬁ@el@%‘ﬂ lever 32a

mount i ng-di snounting tab 60c, which i's handled 25 when the recordi ng head
cartridge 1 i's giaeteH the dirfimustitfiney 80 At E0f €8 tSwEPAEDLS | ERe -
relative to the noving direction of the carriage 2. Therefore, -51- the
operator can edoidge roftdthe op-hep BPfigri8 pas tsaors da® tiee nhatehl ated; in
ot her words, operational consistency is realized, inproving thereby

oper at i onal5 ef fdl@verdde ish digéndaged £xnom \theyrjateh clkaw engagement
mani pul at'abl e portion can be provided in terns of design. Further, when

mounting or di BEtEtly t Hn ithis e ndthesdinds cantpiner 3R ats
| projected higher than it ﬁould bg projected by the

resiiiency of the latch lever 32a alone; therefore, it
is easier to remove the ink contaiher 30.

10 | In Figures 16 and 17, the steps for mounting
the ink container 30 on the recording hgad cartridge 1
which is on the carriage 2 (Figure 2) are shown, but
needless to say, the operation for.mounting or
dismounting the ink container 30 can be carried out

15 even when the recording head cartridge 1 is on the
carriage 2.

Figure 19 is a perspective view of the ink
container 30, the recording head cartridge 1, and the
carriage 2, wherein the ink container 30 is in the

20 recording head cartridge 1, and the recording head
cartridge 1 is on the carriage 2. As is evident from
Figure 19, the latch lever 32a, which is handled when
the ink container 30 is mounted or dismounted, and the
head mounting-dismounting tab 60c, which is handled

25 when the recording head cartridge 1 is mounted or
dismounted, are located on the same side, relative to

the moving direction of the carriage 2. Therefore,



cartridge 1, the ink container 30 or recording head cartridge 1
mani pul ati ng space for the operator is 10 required only on the side where
the latch | ever 32a and head nounti ng-di snounting tab 60c are I ocated,
therefore, the ink container 30 and/or recording head cartridge 1 can be
nmounted or disnounted at an optional carghage 2 location, as long as the

| ocation 15 satisfies the aforenenti oned Space requirenent. The latch |ever
32a and head nounting- disnmounting tab 60c are di sposed adj acent to each

ot her, but the operation for renmoving the ink container 30 is an operation

to push the | ghghop8Y¥ato20caR2enBillRe retvand zdi it idiEfeifesht he operation
for renmoving the recording head cartridge 1 is an operation to pulling up

t he head mbunpoirgidnsneonbenganibuidted;hdnciodher amrds,oneous operation
can be avoi ded because of the operational difference. 25 Further, the latch
| ever 32a andopezdtionali consdistencyt isg real iged,ardsmprmsiing rthereby
different levels; therefore, their functional difference can be -52-
easi | y recognopedatiionadi effdcd encompadinn@ddid Losunts MeTe RANRAGHE
frequency of the ink container 30 with that of the recording head cartridge
1, the nounti Agdddpedsaildy mapipuiafabie R@ﬁﬁ?ﬂc&%i%rp%‘%'@% 3R gher;
therefore, the head portign (where the operator pl.aces a finger) of the
latch | ever 338Tm8 REsAESdE8] af¥FEheTa m&ﬂ%ﬁﬁﬂﬂ(ﬁﬁnnnning tab 60c,

dismounting the ink container 30 or recording head
cartridge 1, the ink container 30 or recording head
cartridge 1 manipulating space for the operator is

10 required only on the side where the latch lever 32a
and head mounting-dismounting tab 60c are located:;
therefore, the ink container 30 and/or recording head
'cartridge 1 can be mounted or dismounted at an
optional carriage 2 location, as long as the location

15 satisfies the aforementioned space requirement.

The latch lever 32a and head mounting-
dismounting tab 60c are disposed adjacent to each
other, but the operation for removing the ink
container 30 is an operation to push the latch lever

20 32a in the inward direction, and the operation for
removing the recording head cartridge 1 is an
operation to pulling up the head mounting-dismounting
tab 60c; therefore, an erroneous operation can be
avoided because of the operational difference.

25 Further, the latch lever 32a and head mounting4
dismounting tab 60c are positioned at different

levels; therefore, their functional difference can be



i n considerati-on of operational convenience. In the enbodi nent described
above, a nono- 10 <color recording head cartridge is enployed, but a color
recordi ng head cartridge may be enpl oyed. In another enbodi nent of the
present invention, the latter is enployed. Figure 20 is a perspective view
of a color 15 recording head cartridge tg be nounted in the ink jet
recordi ng apparatus illustrated in Figuré ff and two ink containers to be
nmounted in this recording head. This color recording head cartridge 10 is
structured to renovably accommodate a bl ack ink container 130 for 20

storing black boks1gndeRghRlizbRk CRA! 8h3ET c248 ! BbnRbelia0 iy ee col or

I nks; yell ow, magenta, and cyan i nks, €] ects s Of different

colors. Theref ghenting-GenbliA®ing" rrBeylAzy BePehEl MW UoptR1de Y Vi ded

into four groups corrésponding to t nks o er ent or;

bl ack ink ejeckien ehati 66 €§heURedd®Binychbaw cBlrteliagkl a0 @hef i ce group
150Y, nmagnet ink ejection orificé group 150M and cyan -53- ink ejection

orifice group hbGftihgrabmountingr deeqhenper bift the ih& icokwtadmed o 130
space fromthe ink container 140 space, a partitioning plate 165 is
I nt egral | y5f orimdhbghehng bhéerefioval | thé headcpbetibnhgwterelfhe As for the
base plate 151 and head term nal 153, conponents common to the nonochrone
recordi ng operator places a finger) of the latch lever 32a is
positioned above the head mounting-demounting tab 60c,
in consideration of opéfational convenience;
In the embodiment described above, a mono-
10 color recording head cartridge is employed, but a
color recording head'cartridge may be employed. 1In
another embodiment of the present invention, the
latter is employed.
Figure 20 is a perspective view of a color
15 recording head cartridge to be mounted in the ink jet
récording apparatus illustrated in Figure 1, and two
ink containers to be mounted in this recording head.
This color recording head cartridge 10 is structured
to removably accommodate a black ink container 130 for
20 storing black ink, and color ink container 140 for
storing three color inks; yellow, magenta, and cyan
inks, and ejects four inks of different colors.
Therefore, the orifices of the nozzle portion 50 are
also divided into four groups corresponding to the
25 four inks of different color; black ink ejection

orifice group 150B, yellow ink ejection orifice group

150Y, magnet ink ejection orifice group 150M, and cyan



head cartridge 1 (Figure 5) and color recording head cartridge 101 are

enpl oyed. The external 10 configuration of the color holder 160 is
substantially the same as the nono-col or holder 60 (Figure 5), through they
differ in details. In particular, the configurations of the color recording
head cartridge 10 portions which face the internal surface of the 15
carriage 2 wall, and the position of a I&®&t nounting- di smounting tab 160c,
where a finger is placed when the recording head cartridge 101 is

di snounted fromthe carriage 2, are the sanme as those of the nonochrone

101 can be. moARKo8ISFIRE ORIFICR ATAN 250 wACGH IR HhGUIThELS
opt 1 onal Ty cEESE LHEmaB: T RsaunREnd I Hp Al (ot e B8k B0, o g
head Cor LY L OB ATt R0 ek L i el ARl 0 B LS.
[nternal suff AESegtoiy MmO AUt et o B b
descri ption shg%?eghqgoqre the sanme as those of the nonochrone recording

head cartridge Figure 22 is a plan view of. the recording
head cartridge 101 il | ag fiiredhen Hasgipdatie 151 wdndheéad tewmimal ai ners

130 and 140 are in the cartridge

153, components common to the monochrome recording
head cartridge 1 (Figure 5) and color recording head
cartridge 101 are employed. The external

10 configuration of the color holder 160 is substantially
the same as the mono-color holder 60 (Figure 5),
through they differ in details. In particular, the
configurations of the color recording head cartridge
10 portions which face the internal surface of the

15 carriage 2 wall, and the position of a head mounting-
dismounting tab 160c, where a finger is placed when
the recordihg head cartridge 101 is dismounted from
the carriage 2, are the same as those of the
monochrome recording head cartridge 1; therefore, this

20 recording head cartridge 101 can be mounted on the
same carriage 2, on which the monochrome recording
head cartridge 1 is mounted. In other words, the user
can optionally choose the monochrome recording head
cartridge 1 or recording head cartridge 101 to use in

25 the same ink jet record;ng apparatus.

Below, this recording head cartridge 101, and

both of the ink containers 130 and 140, will be



101. Figure 23 is a section of Figure 22, at a sectional line D-D, and
Figure 24 is a section of 10 Figure 22, at a sectional line E-E. Referring
to Figure 22, the black ink container 130 and col or ink container 140 are
nount ed side by side on the col or holder 160. The configuration fornmed by

t he conbi nation of the black 15 ink container 130 and col or ink contai ner
140 is substantially the sane as the confﬁéﬂration of the nonochrone ink
container 30 (Figure 30) alone. Referring to Figure 23, the black ink
cont ai ner 130 conprises a cont ai ner 132 for storing 20 the black ink, and
a cover nenber ov r|n and .t he ontalng 132. The .cover

menber 131 hasdgﬁ F‘Ee\‘}é °KF Bhe E): gl‘ﬁ &Pﬁo a5t h&)m’%ﬁ%} ]132 an
i nk delivery p%ltrf%gébcﬁst}l @%Q.F&ggBO aﬁri me_\l12§ % 34%8411%11%3 ng tube

160d (Figure 1 hé“co 'S insérfe
del i very port %ﬁébdchExgtﬁﬂh'%ﬁéc&“%ﬂ%&thQ RAk! sahe %%ptﬁﬁsgéfﬁ55'

erected. Before the container 'S nDunte in the color 160, the

ink delivery penk ﬁ%ﬁBchesﬁbn%e&e%hsa WinleB a2 caedirdiagemanber (unillustrated)
to prevent ink | eakage. sbt hin the container 132, an ink

absor bi ng genber 133 |st§e&ed22amd hhplbhaekewnbflthab&emh&@ia@ﬂ ret ai ned
by this ink absorbing nenber 133. In the
"head cartridge 101 illustrated in Figure 20, in which
twé ink containers 130 and 140 are in the cartridge
101. Figure 23 is a section of Figure 22, at a
sectional line D-D, and Figure 24 is a section of
10 Figure 22, at a sectional line E-E.

Referring to Figure 22, the black ink
container 130 and color ink container i40 are mounted
side by side on the color holder 160. The"
configuration formed by the combination of the black

15 ink container 130 and color ink container 140 is
substantially the same as the configuration of the
monochrome ink container 30 (Figure 30) alone.

Referring to Figure 23, the black ink
container 130 comprises a container 132 for storing

20 the black ink, and a cover member 131 for covering and
sealing the container 132. The cover member 131 has
an air vent.

At the bottom portion of the container 132,
an ink delivery port 132b is formed, into which the

25 black ink tapping tube 1604 (Figure 12) of the color

holder 60 is inserted. Around the ink delivery port

132b, a cylindrical supporting portion 132c is



supporting portion 132c, an ink delivery nmenber 135 constituted of a bundle
of unidirectional fiber, is 10 inserted and supported, and the ink
absorbing nenber 133 is airtightly placed in contact with the top end
surface of the ink delivery menber 135. The ink, having been absorbed and
retained in the ink absorbing nmenber 133, is led to the ink delivery port
132b by 15 way of this ink delivery menb8P-135. As the black ink
container 130 is nmounted in the color holder 160, the ink tapping tube 160d
of the color holder 160 is inserted into the ink delivery port 132b,

form ng an ink_ pat and_t hen, e ink is supplLied to th | ack .20 ink
ejection orifi® eﬁF%ﬂp 1§5g9f?itﬂ?ecﬁﬁfabPthgghoiflQOBBSFSOHnlﬁﬁ“ﬁhrough
the ink passage g¢onsiituted t col or _hol.der 160_an | i qui_d_passage
cover 166 (Figﬁ?£°§3£8%§ rn6€6r|Fﬁ§;iﬁ edFﬁévﬁﬁyhpPS%tﬁgaﬁofgpgéﬁ rtion 150
because of the é?fg%'gftﬁf%tgﬁaffﬁé'§§@+e25(u3£§?§%§§8éhdshE% time, the .

seal ring 161 7 aroun enn very por rs‘airtightly

pressed on the,pgreppPeihfeS185xhgs. i nk delivery port 132b, - 56-
preventing inEpIeakage. I'n orde§ to keep the ink delivery port 132b and the

aforenmenti gned air ventyighPnCORECESREaThél 89221 Anl 2MR' abBbRBihdd are
formed on the internal 5 surfaces of the container 131 and cover nenber

131, at predetmetibeecdl3dchéi Storéd| gand €hei blaskr shk @8l wbsbebedbs 134 of
the cover nenber 131), so that a

and retained by this ink absorbing member 133. In the
supporting portion 132¢, an ink delivery member 135
constituted of a bundle of unidirectional fiber, is

10 inserted and supported, and the ink absorbing member
_133 is airtightly placed in contact with the top
end surface of the ink delivery member 135. The ink,
having been absorbed and retained in the ink absorbing
member 133, is led to the inﬁ delivery port 132b by

15 way of this ink delivery member 135. As the black
ink container 130 is mounted in the color holder 160,
the ink tapping tube 160d of the color holder 160 is
inserted into the ink delivery port 132b, forming an
ink path, and then, the ink is supplied to the black

20 ink ejection orifice group 150B (Figure 21) of the
nozzle portion 150 through the ink passage constituted
of the color holder 160 and a liquid passage cover 166
(Figure 23 does not illustrate the path to the nozzle
portion 150 because of the location of the sectional

25 plane). At this time, the seal ring 161 fitted around
the ink delivery port 132b is airtightly pressed on

the peripheries of the ink delivery port 132b,



predet er mi ned anmount of space is forned between the ink absorbing nmenber
133 and the container 130 walls, 10 and between the ink absorbing nenber
133 and cover nenber 131; and also, a slit (unillustrated) for connecting
the internal space of the container 132 to the outside is fornmed on the

I nternal surface of the supporting nmenber 2c. 15 On the ot her
hand, as for the external ink container 39 structure for nounting the

bl ack ink container 130 into the color hol der 160, the container 132
integrally conprises a disengagenent prevention claw 132d, which is | ocated

on the contain LeYeh i& ones in contact with the internal
surface of thescglgrkﬁgpa%%&ig%aWa ‘on the base plate 51 side when the

bllack ink container 130 1S JrRe 4% Kedp @He? ik M1d%/erlp borthisB2n
di sengagenent prevention claw 132d engages with a cotainer di snegagenent

prevention 25 Bgleth@Oaforiegieh®ibdbdladyr SRt I1e cotindcted GartnlGh |t

al so serves as a guide when the black ink container 130 is nounted in the
col or holder l1@@r aager, ribs 4340 alea\formedolon folie Hatdmalt he bl ack ink
contai ner 130 when the black ink container 130 is in the col or hol der 160.
Al so on thé cosuzifacesldZ, thel gooltalicesr 1832ands cdovegymenber drdlpd.atit is
| ocated on the 5 opposite surface of the surface with the di sengagenent

prevention cl aRredegeramined; Jogatiomse(Fignne &3 iid lustaateanly rted.
ribs 134 of the cover member 131), so that a

predetermined amount of épace is formed between the
ink absorbing member 133 and the container 130 walls,

10 and between the ink absorbing member 133 and cover
member 131; and also, a slit (unillustrated) for
connecting the internal space of the container 132 to
the outside is formed on the internal surface of the
supporting member 132c.

15 ' On the other hand, as for the external ink
container 130 structure for mounting the black ink
container 130 into the color holder 160, the container
132 integrally comprises a disengagement prevention
claw 132d, which is located on the container surface,

20  which comes in contact with the internal surface of
the color holder 160 wall on the base plate 51 side
when the black ink container 130 is mounted in the
color holder 160. This disengagement prevention claw
132d engages with a cotainer disnegagement prevention

25 hole 160i (Figure 12) provided on the color holder
160. It also serves as a guide when the black ink

container 130 is mounfed in the color holder 160, and



On the color h
cont ai ner 130

ol der
is 10

160, a latch lever guide groove 167 for the black ink
integrally formed corresponding to the | ocation of the

| atch | ever 132a. Wien the black ink container 130 is nounted in the col or
hol der 160, the latch |ever 132a is inserted along this latch | ever guide
groove 167. \Wen the black ink container 130 is in the color 15 hol der

160, the latch | ever

132a is under the pr¥ssure fromthe latch | ever guide

groove 167 being bent inward, and the latch claw 132e formed on the |atch
| ever 132a is in the latch claw engagenent hole 167a fornmed in the latch

| ever gui de grqave
sinmilar to th&'&%e

2

VR & Fols,dop, holditd Ve M Aulnidl ciilante 0k

this I hol ' . | i i i
o o A wheh, erb iadk P ifdiifed PR 14k G SRor 30 1 S
QerON g0l W'dATn A Loryiaidr 1181 haa slakdedieveface

nmounted, and a
cont ai ner 25
160k. As for t

e str

ucture of the cover nenber 131, -58- a stepped

portion 13la, WPaLhd Snttayrd1ay |foriied haTt hiss tigrsted ane thet he cover
menber 131, is fornmed on the cover nenber 131 top surface, at the end
portion ofst hepbosites gurfsce)iof eiife surfave Wilth sthie disdugagepentli ng to
this stepped portion 131la, an extended portion 160f simlar to the extended
portion 60f (Emawentlibn oflavhd Ixsho-ansd drtshdakorsend poxeien is

elastically supported.

On the color holder 160, a latch lever guide

groove 167 for the black ink container 130 is

10 integrally formed corresponding to the location of the

latch lever 132a. When the black ink container 130 is

mounted in the color holder 160, the latch lever 132a

is inserted along this latch lever guide groove 167.

when the black ink container 130 is in the color

15 holder 160, the latch lever 132a is under the pressure

from the latch lever guide groove 167 being bent

inward, and the latch claw 132e formed on the latch

lever 132a is in the latch claw engagement hole 167a

formed in the latch lever guide groove 160h.

20

Further, a slanted surface 160k similar to

25

the one formed on the mono-color holder (Figure 12) is
formed on this color holder 160, in the area where the
black ink container 130 is mounted, and a slanted
surface 132f is also formed on the black ink container
130, on the surface correspondent to the slanted
surface 160k.

As for the structure of the cover member 131,



on the col or

hol der 160. The bl ack ink container 130 is nounted in,

or

10

di smounted from the color holder 160 in the sane nanner as the nobno-col or

i nk- cont ai ner

30 is mounted or dismpunted. That is, when the black ink

container 130 is nounted in the color holder 160, the black ink container

130 is to be diagonally inserted, placing

this stepped portion 13la

under the black ink container 130 side ex?énded portions 160f (Figures 22)

of the col or

hol der 160, into the | ocati on where the bl ack i nk cont ai ner

130 is to be nounted, and the di sengagenent prevention claw 132d is hooked

into the 20

hol der 160. The

about the di sepga eé?ffsasnafoenelewvéﬁﬂeﬁbde &BQre% £62mkRbn! e

| at ch cl aw 132e of atch | ever 132a is engaged wifh the 25 |atch claw

cont al ner

9%%@«!:@8@@@&%9@;&&8 L48"oh8 Erif0holr! BRaRO! O

own, berng rotated

engagement hO'@héﬁééva héfbéat £81 ﬁ&ﬁrsﬂﬁfdéegrQQVEhéﬁéndwaBtdbﬁ”Dunt'ng
the black ink container 130, all that is needed is to push In the 59-

| atch | ever 1328 thetdisehdagéménd prevenrBieni eldwstBgagsideromthe |atch
cl aw engagenent hole 167a. The col or ink container 140 has basically the
sane strucbur Casresponding tokthbst atepped3porbidef @Blangano Figure 24, it
conprises a container 142 for storing three inks of different colors,
cover menber l1emtendedcperthont heOfofimikar tazthgpertended portion

10

15

20

25

60f (Figure 11) of the mono-color holder 60 is formed
on the color holder 160.

The black ink container 130 is mounted in, or
dismounted from, the color holder 160 in the same
manner as the mono-color ink container 30 is mounted
or dismounted. That is, when the black ink container
130 is mounted in the color holder 160, the black ink
container 130 is to be diagonally insérted, placing
this stepped portion 13la under the black ink
container 130 side extended portions 160f (Figures 22)
of the color holder 160, into the location where the
black ink container 130 is to be mounted, and the
disengagement prevention claw 1324 is hooked into the
container disengagement prevention hole 160i of the
color holder 160. Then, the black ink container 130
is pushed down, being rotated about the disengagement
prevention claw 132d side thereof, so that the latch
claw 132e of the latch lever 132a is engaged with the
latch claw engagement hole 167a of the latch lever
guide groove 167. Wheﬁ dismounting the black ink

container 130, all that is needed is to push in the

and a



the color ink container 140 is nounted into the color holder 160, it is
diagonally inserted so that a 10 stepped portion 14l1la formed on the cover
menber 141, at the | ocation equivalent to the |ocation at which the stepped
portion of the black ink container 130 is forned on the cover nenber 131 of
t he bl ack ink container 130, is placed under the extended portion 15 160f
(Figure 22) on the color ink container 1489 de. The internal space of the
container 142 is partitioned into three spaces of a substantially equal

vol une, by two partitioning plates 142f pl aced in parallel to each other.

These th h the col or ink
contai ner 140 TECHACHRVER JAZR BRo COBoFTend 20k Sie) 13T .C's mounted in
the col tai

an' i ok absor bf B SRaFaged, F30kr LHIC s %%S'n%“#g?%?‘%ﬂng $%w i nk. an
i nkabsorbing nmenmber 14gi.f @b182Sn 8 E‘:&n%%?inb?ct 340 Has B 1'1’i}<’tlf€‘d an .

i nk absorbi ng menber 143C for absorbing and retaining cyan

respectively. Baher "s't'%ﬁcftﬁrbh%sthboE‘l&bﬁWiQkV%nit%J.'ﬁ'&Url_(302.5 i nk dellvery
ports 142bY, 142bM and 142bC are forned so as to open up in the

correspondisng rRe#eesingndot Feguaee2dl,i gredompisest aaldontainear aldel 5 to
the direction in which the color ink container 140 is inserted. The
structure of efolr spardngsthireesdnksasf different colors, and a
cover member 141 for covering the container 142. When
the color ink container 140 is mounted into the color
holder 160, it is diagonally inserted so that a
10 stepped portion 141a formed on the cover member 141,
at the location equivalent to the location at which
the stepped portion of the black ink container 130 is
formed on the cover member 131 of the black ink
container 130, is placed under the extended portion
15 160f (Figure 22) on the color ink container 140 side.
The internal space of the container 142 is
partitioned into three spaces of a substantially equal
volume, by two partitioning plates 142f placed in
parallel to each other. These three spaces are
20 aligned in the direction in which the color ink
container 140 is inserted when the color ink container
140 is mounted in the color recording head cartridge
101. Each of these three spaces contains an ink
absorbing member 143Y for absorbing and retaining
25 yellow ink, an ink absorbing member 143M for absorbing
and retaining magenta ink, and an ink absorbing member

143C for absorbing and retaining cyan ink,



the structure of the black ink container 130; therefore, its description
will be omtted. Further, 10 the structure of the cover nenber 141 is also
the sane as the structure of the cover menber of the black ink container
130, except that an air vent (unillustrated) is formed for each space, and
the cover nmenmber 141 is structured to seal .each space fromthe other

spaces; 15 therefore, its description wirPP=be onitted. On the col or hol der
160, three ink tapping tubes 160d' (Figure 24 does not illustrate the
magenta i nk tapping tube due to the |ocation of the sectional plane) are

i ded | th | f | nk.del i t
Tazby.  Lazom onbeRasrevely, "TRePERELRACEB, 188 phERohbAER bRRA BE T
th ' ' ' i f.4 50 o1m¥o0 Cq(ghi 21
i ough the i i Baceosae TR It EFelOpOrEa°tiparo KeaBt B HaRR ¥ Ui

passage cover Zpe #6fmed! 8oFa8UtE éfenOipyihhenknkopeaspandihgm the yell ow
I nk space to the nozzle portion 150 i-s shown due to the | ocation of the

sectional plangpadesp, and thégaaréi aPidghdd Eabstantiadiioinepalkalnklt appi ng
tube 160d', but Figure 24 does not show the ink tapping tube 160d" for the
magent a i ng spemethéndibhecbitrrihawhichsther cohercahkr conktaineantidOner 140
structure pertaining to its installation into the col or hol der 160, the
col or hol der 159 tmserhed.a | atch | ever 142a, a di sengagenent prevention
claw 142d as well as the aforenentioned stepped
The structure of each space is the same as
the structure of the black ink container 130;
therefore, its description will be omitted. Further,
10 the structure of the cover member 141 is also the same
as the structure of the cover member of the black ink
contéiner 130, except that an air vent (unillustrated)
is formed for each space, and the cover member 141 is
structured to seal each space from the other spaces;
15 therefore, its description will be omitted.
On the color holder 160, three ink tapping
tubes 1604' (Figure 24 does not illustrate the magenta
ink tapping tube due to the location of the sectional
plane) are provided corresponding to the locations of
20 the ink delivery ports 142bY, 142bM and 142C. The ink
tapping tubes 1604' are in connection to the
corresponding ejection orifice groups 150Y, 150M and
150C (Figure 21), through the ink passages constituted
of the color holder 160 and a ligquid passage cover
25 166. In Figure 24, only the ink passage from the

yellow ink space to the nozzle portion 150 is shown

due to the location of the sectional plane. Also, a



portion 141a, as the black ink container 130 does, 10 which is illustrated
by the side view given in Figure 26. Referring to Figure 24, the latch '
| ever 142a engages with.the latch | ever guide groove 167" fornmed on the

col or hol der 160, and when the color ink container 140 is in the color

hol der 160, the latch 15 claw 142e forned on the latch lever 142a is
engaged with a latch cl aw engagenent hol# 6357a' forned on the |atch |ever
gui de groove 167'. Referring to Figure 26, the is prevention claw 142d is

| ocated on the bottom end portion of the opposite surface of the 20

R bl e i I
forned on the SHTr %der%&e@%‘a@&&%@@w%ﬁa hy e ddaignoaces. s

a slanted surf lﬁgwdg fégetﬁgqmgééﬂigdgﬁyr%&&geforned on the nono-color
hol der 60 (Flgure 12), is formed on the -62- color holder 160, in the

area where the col or i ndncené abtér 1H&nds a4®uUPdLdth@ndoos! #Aked surface
142g, which corresponds to the slanted surface 160k’ is fornmed on the col or

i nk cont ai ger deittainer 140 strudtuspeopeitaining touitsngnsbelratooni nk
container 140 into the col or holder 160, or disnmounting it, is simlar to
t he nounti ng cinth stiveincoor dpelder okhod orthécchlorkhobderoh6fi akso130.
has a latch lever 142a, a disengagement prevention
claw 1424 as well as the aforementioned stepped
portion 14la, as the black ink container 130 does,
10 which is illustrated by the side view given in Figure
26. Referring to Figure 24, the latch lever 142a
engages with the latch lever guide groove 167' formed
on the. color holder 160, and when the color ink
confainer 140 is in the color holder 160, the latch
15 claw 142e formed on the latch lever 142a is engaged
with a latch claw engagement hole 167a' formed on the
latch lever guide groove 167'. Referring to Figure
. 26, the is prevention claw 1424 is located on the
bottom end portion of the opposite surface of the
20 surface with the latch lever 142a, and corresponding
to this location of the latch lever 142a, an ink
container disengagement prevention hole
(uniilustrated), which this disengagement prevention
claw 1424 engages, is formed on the color holder 160.
25 Also referring to Figure 24, a slanted
surface 160k', like the slanted surface formed on the

mono-color holder 60 (Figure 12), is formed on the



That is, when nounting, the disengagenent prevention 10 claw 142d side of
the color ink container 140 is inserted into the col or holder 160, and the
color ink container 140 is rotated about the inserted portion, and when

di smounting, the latch | ever 142a is pushed in. In the case' of the color

I nk container 140, the 15 ink delivery ports 142bY, 142bM and 142bC are
aligned in parallel to the color ink cont@?nier 140 inserting direction;

t herefore, when the color ink container 140 is nounted in the col or hol der
160, they becone engaged wi-th the correspondent ink tapping tubes 160", 20

sedvent 1211V 285! ABLAEM A0, FHOHh"RLEH, IRaRSS nbonhiBetygRIIIoeNt
and ol Lanly Tuitethir LU g6 Aboneea dhag Begianteh’ LBsalRliany Ner, @

pop-up spring e one 2 strat I gure 1 ¢ed in

the col or hol ctahéﬁocéﬁrégpéndé t§ €Ré! eiaﬁeeaesaysaéaewok-ceat ai ners 130.
and 140. -63- Figure 27 is a perspective view of the black ink container

130, col or i nkfsamédi ertHeéd Ocoot Oink e6onitaigepeddocartri dge 101, and the
carriage 2. In this drawing the ink containers 130 and 140 are in the 5
col or recobdi ng head cdrhe iocperd®ion afor theuntingi the ¢&6lorsink t he
carriage 2. As is evident fromFigure 27, the ink containers 130 and 140
are aligned irconkathnerct4dnipte ptieli colar holder £60Qi ngrdirection of the

dismounting it, is similar to the mounting or
dismounting operation for the black ink container 130.
That is, when mounting, the disengagement prevention
10 claw 142d side of the color ink container 140 is
inserted into the color holder 160, and the color ink
container 140 is rotated about the inserted portion,
and when dismounting, the latch lever 142a is pushed
in. In the case of the color ink container 140, the
15 ink delivery ports 142bY, 142bM and 142bC are aligned
iﬂ parallel to the color ink container 140 inserting
directioh; therefore, when the color ink container 140
is mounted in the color holder 160, they become
engaged with the correspondent ink tapping tubes 160',
20 sequentially, starting from the one located nearest to
the disengagement prevention claw 142d. As a result,
the color ink container 140 is smoothly and reliably
mounted in the color recording head cartridge 101.
Further, a pop-up spring like the one
25 illustrated in Figure 18 may be placed in the color
holder 160 so that it is easier to remove the ink

contéiners 130 and 140.



carriage 2; therefore, the latch |lever 132a which is 10 nmanipul ated during
the operation for nmounting or disnmounting the black ink container 130, the
| atch | ever 142a which is mani pul ated during the operation for nounting or
di smounting the color ink container 140, and the head nounti ng-di smounting
tab 160c which 15 is manipul ated durinqﬁﬁne operation for nounting or

di snmounting the col or recording head cartridge 101, are all on the sane
side, relative to the noving direction of the carriage 2. This arrangenent
not only inproves the efficiency of the operation for 20 nounting or

di smounting the ink coRtauier 97133 andetibectivd Radiblor trREdbrieR head
o al

cartridge 101, but als ows the structure to be very conpact and | ogical

in terms of dggikdRontainerdasd,l Qoldie ifK Cortdidler €140 dicgldead cartridge
1 (Figure 9). In 25 addition, the head portions of the latch | evers 132a

and 1l42a are gelce?ddng" headl lcairdtiddena 01, hand aiie ddwriage | 2l eIspace is
effectively used to reduce the -64- size of the color recording head
cartridge 101thiy direfeings the inke comtaiiners 130 @andnk40 pietiwebhe he
latch | evers 132a and 142a, and the head nounting- disnmounting tab 160c,
the | ever 5 132alard retdading headsicamhridias 1010 fand cthe |@artridgeh t he tab
160c; therefore, their functional difference can be easilg recogni zed. \Wen
the angl es andOdorifs @w fheoeargriage 2. As is evident from Figure

27, the ink containers 130 and 140 are aligned in the
direction perpendicular to the moving direction of the
carriage 2; therefore, the latch lever 132a which is

10 manipulated during the operation for mounting or
dismounting the black ink container 130, the latch
lever 142a which is manipulated during the operation
for mounting or dismounting the color ink container
140, and the head mounting-dismounting tab 160c which

15 . is manipulated during the operation for mounting or
dismounting the color recording head cartridge 101,
are all on the same side, relative to the moving
direction of the carriage 2. This arrangement not
only improves the efficiency of the operation for

20 mounting or dismounting the ink containers 130 and
140, and the color recording head cartridge 101, but
also allows the structure to be very compact and
logical in terms of design, as it does for the mono-
color recording head cartridge 1 (Figure 9). 1In

25 addition, the head portions of the latch levers 132a
and 142a are aligned iﬂ a straight line; therefore,

the available space is effectively used to reduce the



sl anted surfaces 132g and 142g of the black ink 10 container 130 and col or
I nk contai ner 140, respectively, are differentiated fromeach other, and

t he angl es and configurations of the correspondent slanted surfaces 160k
and 160k’ of the color holder 160 are matched with those of the slanted
surfaces 15 132g and 142g of the bl ack ing contai ner 130 and col or ink
contai ner 140, respectively, the black ink #5nt ai ner 130 and col or ink
cont ai ner 140 are prevented from bei ng erroneously nmounted in the wong
side. 20 Next, referring to Figures 28 - 44, various structures

and their reIaiéqﬁgdépwfngsggigfvg%ggéggﬁg ngac%hgﬁﬁeggghl iference to

Figure 27 or prior mﬁngs t he

af or errent | oned 4k dy , as OF B NongCBHE1 £13Raf "Fel5P1 BhENIB"BLEMMLR Of

fibrous nmateri i S bundl as to e I ver

uni directional | ghe TIGYcR' Eovers 8324 NéndC14Y8! Yand thé- hEBAPAbANtIhg-
unidirectionally delivering the ink. As is apparent fromFigure 30, they

are placed in tdeshcesEEng €abt1608, fehaellevarshelkat bam suphagee of the
i nk containers 30, 130 and 140, correspondlngly, and 5 their

Cross- sect i bnalpestetoned alt fd edififefewtn baval of hen. thef tabi 1§0te Flgures
29 and 30, the leaf springs 68, 68C and 68B, which work on the
correspondi ng ithetgima¢netbeﬁnrfu@pth@nabudifﬁgrence can be easily
recognized.
When the anglés.and configurations of the
slanted surfaces 132g and 142g of the black ink

10 container 130 and color ink container 140,
respectively,_are differentiated from each other, and
the angles and configurations of the correspondent
slanted surfaces 160k and 160k' of the color holder
160 are matched with those of the slanted surfaces

15 132g and 142g of the black ink container 130 and color
ink container 140, respectively, the black ink
container 130 and color ink container 140 are
prevented from being erroneously mounted in the wrong
side.

20 o Next, referring to Figures 28 - 44, various
structures and their relationship, which have not been
described with reference to Figure 27 or prior
drawings, will be described.

In these drawings, the aforementioned ink

25 absorbing members 35 and 165 are constituted of

fibrous material which is bundled so as to deliver the

ink unidirectionally. They are used as ink delivery



di smounting operation, are fixed to thermally crinping 10 nenbers 202, 203
an 204 of the ink container holders 60 and 160. These thermally crinping
menbers 202, 203 an 204 project into the ink container nounting spaces;

t herefore, recesses 202a, 202a, 203a, 203a and 204a are forned on the
bottom surfaces of the corresponding 15 |nk containers 30, 130 and 140, in
order to assure that the absorbing nmenbet@vf the ink containers are
airtightly placed in contact with the filters BK, BK, Y, Mand C of the
correspondi ng i nk contai ners hol ders. 20 The | eaf springs 68, 68B

d 68C def d he Jnk ' . [ 1] '
and thel v h| i R R E @E%ﬁﬁ%’%#"’é@%t ke AT
upwar ushin Q d
v 25 ongdde SRFRE TAdE SLARETID, ey Jbg praddd Bl ard
force further rﬁ%*gsaﬁcgﬁ%fyﬂ%ﬂ' & tnbeéﬂ@%béﬁgmihakrésééy%r gaets, and

the filters whicC project fromt ol der bottons. At this

tine, referringy QditdiRere%0 N30 ard €140 sUGbrEESHpeRdEhgty| Cafll each ink
container will be described. As nmay be suspected fromthe 5 aforenentioned

structuress i RRdE€ cids<sddt@fal iateaddre el fhetent, faoM eachor two ink
containers are packed into a small space, it is probable that it becones
i npossi bl e t o detmy WhiRdfderimg st Figwees 29 and 30, the leaf
springs 68, 68C and 68B, which work on the
corresponding ink containers during the mounting or
dismounting operation, are fixed to thermally crimping

10 members 202, 203 an 204 of the ink container holders
60 and 160. These thermally crimping members 202, 203
an 204 project into the ink container mounting spaces:;
therefore, recesses 202a, 202a, 203a, 203a and 204a
are formed on the bottom surfaces of the corresponding

15 ink containers 30, 130 and 140, in order to assure
that the absorbing members of the ink containers are
airtightly placed in contact with the filters BK, BK,
Y, M and C of the corresponding ink containers
holders.

20 The leaf springs 68, 68B and 68C are deformed
as the ink containers are positioned in the holders,
and their elastic resiliency works to push up the ink
containers. This upward pushing force makes the
aforementioned latch claws and disengagement claws

25 engage with the holders. The reaction force from this
upward force further stabilizes the engagement between

the ink delivery ports, and the filters which slightly



mani pul ated to carry out a desired operation. 10 Therefore, in this

enbodi nent, not only are the configurations of the |levers are varied, but

al so, the colors of the levers are differentiated fromeach other, the
colors of the |evers being the sanme as the correspondent ink containers, so
that operational 15 efficiency is inproved. Mre specifically, the common
carriage is given a blackish color (prefé y, the sanme color as the main
assenbly of the recordi ng apparatus, since the carriage is never renoved),
and the ink containers 30, 130 and 140 are given greyish, 20 transparent or

ntegral with PRRIRSE e preC HRder Bokedlh | o ag M e, O & OO0
enbodi nment , th‘i\éf@'&:‘i1gn Ve %i%éﬁ%? ? Be & WP37 Wil SHGEw# col or arrangenent,

the 25 conponents to nmount mounted can be 1dentified using col or
difference; incabhatrenidtic B2 LAeH bk ROAUMTUCIGAN ge visual |y
I denti fi ed. - Further, referring to Figure 30, projections X1 - X5

are provided oaegeglg@ar,esmgnﬁﬁgt behlsuspelctidde Trompthg ef erring to Figure
29, recesses Y1 - Y5 are provided on the ink container holders, at points

correspondent aforemeationedcsitroctires,Xin Whd g djhectcarmsisyes, pirdvi ded on
the i'-nk containers because when the ink containers are nmounted into.-the ink
hol ders, with toatadknedgeholder,pand openiory thaciimk dontengrs are

packed into a small space, it is probable that it

becomes impossible to know which lever should be

manipulated to carry out a desired operation.

10 Therefore, in this embodiment, not only are the
configurations of the levers are varied, but also, the
colors of the levers are differentiated from each
other, the colors of the levers being the same as the
correspondent ink containers, so that operational

15 efficiency is improvedQ More specifically, the common
carriage is given a blackish color (preferably, the
same color as the main assembly of the recording
apparatus, since the carriage is never removed), and
the ink containers 30, 130 and 140 are given greyish,

20 transparent or reddish, and whitish colors,
respectively. Aé for the holders BHD and BCHD
integral with the head,_they may be different in
‘"color, but in this embodiment, they are given a
greenish color. With such a color arrangement, the

25 components to be mounted or dismounted can be
identified using color difference; in other words, the

lever to be operated can be visually identified.



presence of the projections prevents the ink delivery 10 port openings
fromdirectly contacting the ink contai ner holders. Wth the above
is possible to prevent the ink container bottom around the
| i ke delivery ports, fromdirectly contacting the container nounting
as well as to prevent the 15 1ink from adhering thereto. As
evident fromFigures 28 and 37, the carri=®® 2 is given a black triangul ar
mark 206, and a yellow triangular mark 207, neaning "color”, on the ink

hol der nounting side. The sane marks 20 are placed on the ink

cont ai ners,

structure,

sur f aces,

cont ai ner

t

0
and 207, respe
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presence of the ink containers can be confirnmed fromthese marks; in other
words, the Presgcthe'prlofdSivies XNk- X8\ ai TR pyPFectidns hgrei ke can be

visually confirnmed just by |ooking at the carriage.

29(b), all
cont ai ner

of tpwovidédron stie iaik tduntainelrs i becguperwlenf théeinkl or

10

15

20

25

containers are mounted into the ink holders, with the
ink delivery port opening facing downward, the
presence of the projections prevents the ink delivery
port openings from directly contacting the ink
container holders. With the above structure, it is
possible to prevent the ink container bottom, around
the like delivery ports, from directly contacting the
container mounting surfaces, as well as to prevent the
ink from adhering thereto.

| As is evident from Figures 28 and 37, the
carriage 2 is given a black triangular mark 206, and a
yellow triangular mark 207, meaning "color", on the
ink container holder mounting side. The same marks
are placed on the ink containers, on the spdts
correspondent to the these triangular marks 206 and
207, respectively. The container 30 occupies the
entire mounting space of the container holder 60;
therefore; it is given both the black triangular mark
206a ahd yellow triangular mark 207a, whereas the ink
containers 130 and 140, which are to be mounted in the

color holder 160, are given the black triangular mark

Referring to Figure

i nk



hol der are displaced in the opposite direction of the 10 rotational center.
This is due to the followi ng reason. That is, the anmount of filter

def ormati on whi ch occurs when the ink container is nmounted in the ink
cont ai ner hol der can be reduced by displacing the filter in the opposite
direction of the rotational 15 center; thegrefore, the container can be nore
reliably nounted. Figure 31 depicts a protrective nenber for the ink
container, and the structures related to the protective nenber. In this
drawi ng, the protective 20 nmenber for the ink container 30 is not shown,

but as 10ng %442 L@k Piow EPIAGUISE! RRrRNZ0VAS rbkBeRiivaigentially
the sane as thé col or i cont al ner;, | i's satistactory. he protective
mermbers 200 ag‘goﬁg%sﬁaﬁamgeeawnét t8tbed hnatReuhtkngonbakkebasl30 and

140, 25 and i I'very port covering nenbers 200e and 20le, as ink

absor bi ng Sheefﬁegérééeﬁcer@fetﬁeniﬁﬁtc&htaiﬁaﬁsbeahorresubhmemeaf the ink
contai ners 130 and 140, -69- respectively. This ink delivery port

covering portiprof€NESé SmarREeEecsnaoYheépl wobdsg bthet peesekrei orparti cul ar,
the covering portion for the color ink container 140 prevents m xi ng of the
inks. 5 5 absentea, eiskencentaimeprtypes i andnbhbelike cAnsbenbodi nents is
a protective nenber (200, 201) which is to be engaged with such an ink
cont ai ner (130yisuallyheonfbnpedsiustabuel pokingpatt tbe, camrdRges | ocat ed

Referring to Figure 29(b), all of the filters seen at
the ink delivery portis of the color ink container
holder are displaced in the opposite direction of the

10 rotational center. This is due to the following
reason. That is, the amount of filter deformation
which occurs when the ink container is mounted in the
ink container holder can be reduced by displacing the
filter in the opposite direction of the rotational

15 center; therefore, the container can be more reliably

.-mounted.

Figure 31 depicts a protective member for the
ink container, and the structures related to the
protective member. 1In this drawing, the protective

20 member for the ink container 30 is not shown, but as
long as its functions, configuration and the like are
essentially the same as the color ink container, it is
satisfactory. The protectivé members 200 and 201 are
directly attached to the ink containers 130 and 140,

25 and ink delivery port covering members 200e and 20le,
as ink.absorbing sheeté or caps, make contact with the

bottom surfaces of the ink containers 130 and 140,



on the bottomwall, and delivers the recording ink 10 stored in itself; a
projection, which is |ocated on one of the lateral walls, and is inserted
into the recess of the holder in which the ink container is nounted; and an
el astic latch | ever, which has a latch claw, and is |ocated on the opposite
| ateral wall of 15 the one with the projection, and that is nounted into
the holder, or disnmounted fromits, by me8d3 of engagi ng the latch cl aw
into the engagenent portion of the holder, or disengaging them It is
characterized by conprising: a protective portion (200c 201c) which 20

e compri ot ect i ve por _ 0
Caton | ever ( EPRPSSEDISIER Wit (s Mg LROBEY Poflt otelRRGPHOER RS 28
bot t f | ' ' i £200e, 201 f
sealing the paristarts Shlbogataly REAOhING TBE Cehe HnkaPLA 20N s a
recessed porti ond 2001 ar 200hd L6bePEAGTHBIELGA0E6HOCRE OCETBE! LaRE :

projection; a engagenent portions ( a and 200b, -70- 20l1la and 201b)

whi ch engage Weblhitdfifet NK46OpteveRts Mixihg dDPtRerNeks.(Ta, Thb) on the
mani pul abl e elastic latch | ever side. Figure 38 is a top view of the

protectives5 nenber 20fnfessémee bl thé pnitective membed, innthEsgure 38
depi cts the packaged protective nenber 200 containing the black ink
cont ai ner 130. ebodiresesalsis protectivevmenber g(2@035201) swbichr df t he
direction to be engaged with such an ink container (130, 140)
that comprises: a delivery portion, which is located
on the bottom wall, and delivers the recording ink
10 stored in itself; a projectioﬁ, which is located en
one of the lateral walls, and is inserted into the
recess of the holder in which the ink centainer is
mounted; and an elastic latch lever, which has a latch
| claw, and is located on the opposite lateral wall of
15 the one with the projection, and that is mounted into
the holder, or dismounted from its, by means of
engaging the latch claw into the engagement portion of
the holder, or disengaging them. It is characterized
by comprising: a protective portion (200c 20lc) which
20 covers, in a non-confact manner, the peripheries of
the manipulable elastic latch lever (132a, 142a) on
which the aforementioned latch claw is located; a
bottom surface portion with the absorbing member or
cap (200e, 20le) for sealing the peripheries of the
25 aforementioned ink delivery ports: a recessed portion

(200£, 201f) for accommodating the aforementioned

projection; and engagement portions (200a and 200b,



of an arrow mark A, and Figure 39(b) is a side view of 10 Figure 39(a) as
seen fromthe direction of an arrow mark B. Figure 40 is a top view of the
protective nmenber 201 for the color ink container 140, and Figure 41

depi cts the packaged protective nenber 201 containing the color ink

contai ner 140. Figures 41(a) 15 and 41(b) are a top view and a side view,
respectively. Referring to Figures 39 and O, during shipnent or the |ike,
the ink containers 130 and 140 are protected by the protective nenbers 200
and 201, 20 respectively, and in addition, they are packed and sealed in

I 390 410 this i t h ' ' d 201
Formed on the B dtid AS Tk e Etndate DSt thUCLRR EbRRaLARRT, BRY 207C
d i bed. As gh ' i : i ot he t
por 1 on of ¢ hele: Lo | GvRiey (EE TOE: of Ol Mend pREREYac@LbgRLe 1° 0P
which are to tf%égﬂnfﬁgg?_§¥F+he -71- protective nmenbers 200 and 201,

ct slight

are allowed to proje y. The reason for such an arrangenent is
t hat, when separating tf@bﬁggtggtiyeanegpeviéwoeftbneiﬁkoﬁectmbeiner, it is

liable for the protective portions 200d and 201c to be grasped, whether the
entire |lever igedb@ht200fisét ethé rblaek pink econtvaipert 180, endl Figure. |f
the protective portion is grasped when
38 depicts the packaged'protective member 200
containing the black ink container 130. Figure 39(a)
is a side view of Figure 38 as seen from the direction
of an arrow mark A, and Figure 39(b) is a side view of
10 Figure 39(a) as seen from the direction of an arrow
" mark B. Figure 40 is a top view of the protective
member 201 for the color ink container 140, and Figure
41 depicts the packaged protective member 201
containing the color ink container 140. Figures 41(a)
15 and 41(b) are a top view and a side view,
respectively.
Referring to Figures 39 and 41, during
shipment or the like, the ink containers 130 and 140
are protected by the protective members 200 and 201,
20 respectively, and in addition, they are packed and
sealed in envelopes 390 and 410.
At this time, the protective portions 200c
and 201c formed on the protective members 200 and 201,
respectively, will be described. As shown in the
25 drawings, they are tapered so that the top portion of

the latch levers (142a in Figure 41; not shown

in Figure 39), which are to be protected by the



the entire latch is tightly fitted in the protective 10 portion, the
protective portion itself sonetinmes breaks, and if the protective portion
is grasped when the entire latch lever is loosely fitted therein, the

| at ch-1 ever may be inadvertently hooked by a finger, and the latch |ever
itself may be broken. In either 15 case, _.such undesirable accidents occurs
when the. protective nmenber is hard to rénfove fromthe ink container. In
this enbodi ment, the protective portion is tapered to allow the top portion
of the latch lever to 20 project slightly, so that it is inpossible to

grasp the prot gsgg&%twe Be8La Sog UELPLRIC, AgcUneRE? Lpsrgaz'réct

undesirable in nts as escrl above are ‘préeven
illustrates thgyp 91|ve menber 25 of the black ink conta|ner
wherein (a) is a top View, and (b) is a side view Figure 43 deplcts t he

packaged protective nemppg %Qs%ntﬁrms%ﬁ A% Rhddhgement?-id HhafONt ai ner
30, wherein (a) is atop view, and (b) is a side view. Figure 44 dbplcts I n

detail the inkwHeh seprratihgofthehprotectsivey memdaie fréd) tiRDiiged in
Figures 42 and 43, wherein (a) is a partial section; 5 (b), an enlarged

section; argd (cpntaiaerartitaissddable &brt theppabdeictivrerpadrtio®) and i nk
cont ai ner, depicting how two conponents are connected. Al so on the
protective nendépd4eed 2fdegtocbe grasped, whether the entire lever
is tightly fitted in the protective portion, or
loosely. If the protective portion is grasped when
the entire latch is tightly fitted in the protective
10 portion, the protective portion itself sometimes
breaks, and if the protective portion is grasped when
the entire latch lever is loosely fitted therein, the
latch.lever may be inadvertently hooked by a finger,
and the latch lever itself may be broken. In either
15 case, such undesirable accidents occurs when the .
protective member is hard to remove from the ink
container.
In this embodiment, the protective portion is
tapered to allow the top portion of the latch lever to
20 project slightly, so that it is impossible to grasp
the protective portion alone; therefore, occurrences
of such undesirable incidents as described above are
prevented.
Figure 42 illustrates the protective member
25 of the black ink container 30, wherein (a) is a top
view, and (b) is a side view. Figure 43 depicts the

packaged protective member 400 containing the black



portions 400a and 400b, a protective portion 400c, and 10 a recessed
portion 400f are fornmed, which are simlar to those on the protective
menbers 200 and 201. The protective portion 400c is also simlar to those
of the protective nmenbers 200 and 201 in that it is also fornmed to all ow
the latch lever 32a to project 15 slightly when the latch lever is fitted
in the protective portion 400c, and in thd2-it is sealed in an envel oped
when handl ed. The protective nmenber 400 is different fromthe protective
menbers 200 and 201 illustrated in Figure 31, only in that an Oring 401 20

LiE?raf’X'e?e" ot eﬁh ﬁ%ﬂék'ﬁﬁpﬁcﬁﬁﬁ eiBnie) 1808 Lomngise, qt”hget(lt’ﬂlr}kbl ack
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and 201, on the por I'n contact

contal ner bol ! @uoas! 49 BAal 330 wha%emk(sqpa@fayp%fn&%gl igdetaYY;al ner

wi th which they are engaged (in this case, It Is accepta needl'ess to

say, to paste 52?(' 8k en2Begeli Bactheat aAlo (theiknlk %&tﬂldiersectt&%x{ and

pl ace the ink very port covering nenber on the protective nenber)
However, in thefcgne protbetivlk membernd003@ndhiak tomtaindd,ar ge voI une of

the Tnk, depicting how two components are connected.
Also on the protective member 400, éngagement

portions 400a and 400b, a protective portion 400c, and

10 a recessed portion 400f are formed, which are similar
to those on the protective members 200 and 201. The
protective portion 400c is also similar to those of |
the protective members 200 and 201 in that it is also
formed to allow the latch lever 32a to project

15 slightly when the latch lever is fitted in the
pfotective portion 400c, and in that it is sealed in
an enveloped when handled. The protective member 400
is differént from the protective members 200 and 201
illustrated in Figure 31, only in that an O-ring 401

20 is provided on the ink delivery port covering portion
'since the ink container, with which the protective
member 400 is engaged, is the black ink container 30,
which has a large ink capacity.

It was previously described that the ink

25 delivery port covering members 200e and 20le, as the

ink absorbing sheets of caps, were formed on the

protective members 200 and 201, on the portions which



the Oring is used to seal nore reliably. 10

Next, referring to

Figure 44, the structure of the protective nmenber 400 will be described. As

illustrated in Figure 44(a), a projection is formed on

the protective

menbers 400, at the |ocation which corresponds to the ink delivery port 15
area of the ink container 30, and an Oring 401 is fitted around this
projection. On the top surface of the O7h3my 401, grooves 441 are provided
to inprove the sealing performance of the Oring. Figure 44(b), which is an
enl arged view of 20 the edge portion 442, shows howthis Oring 401 is

S ound ot R, o Skl Tig {55 4 Sy ARART ARS8
around the pr iron, t - t p e 0o
tain the Oring.i i moi g fo i
ha(e) the o bl & e TR SABA0RY, oF the o portEfE Pt 2
bstanti al | he, dj f | - 74 del i t of.
shos ent: 2 ywhﬁ%hj}}%{yraé{e "engiagjg?{ Qi ddlle, 1t s delivery port o

cont ai néer ecte protective

the height h of

the projecti oraﬁ_jc% 1e? hacdidid R} sayerd padteottasd e menber is

engaged with t

e Ink contalner 444, the projection 5 cones as cl ose as

possi bl e ty a z;pFHITTE S HERTD Fnttf Theliinko Wortidtind tdel fhiaka i s pl aced

within the ink container to absorb and retain the ink.

More specifically,

it is set to padte e inMkmddlikery port covering member on the

protective member). However, in the case of the ink

container 30 which stores a large volume of the ink,

the O-ring is used to seal more reliably.

10 Next, referring to Figure 44, the structure

of the protective member 400 will be described.

As illustrated in Figure 44(a), a projection

is formed on the protective members 400, at the

location which corresponds to the ink delivery port

15 area of the ink container 30, and an O-ring 401 is

fitted around this projection. - On the top surface of

the O-ring 401, groovesi441 are provided to improve

the sealing performance of the O-ring.

Figure 44(b), which is an enlarged view of

20 the edge portion 442, shows how this O-ring 401 is

attached to the protective member 400} after the O-

ring 401 is fitted around the projection,

the top of

the projection is thermally deformed to retain the

O-ring in a crimping manner.

25 Referring to Figure 44(c), the diameter ¢ of

the projection illustrated in Figure 44(a) is

substantially the same as the diameter of the ink



this is due to the following reason. That is, if the 10 gap between the
tip of the projection and the conpressed nenber 442 is excessively |arge,
the ink tends to accunulate in this gap when the ink container is dropped
or when the |ike incident occurs, and the accunulated ink nmay lead to
accidents; for exanple, 15 the accunulated ink is |liable to be splashed
fromthe ink delivery port when the proté@HFVe menber is renoved. This is
particularly true with a |arge capacity ink container such as the ink
container 30, since the large capacity ink container has a |large ink 20

del i very por . ol s bl o 15 el e (1% REAHGLIN o Sel 10

be no nore than at the ink 1's prévente om accunul ng in

the gap forned t ' leSible 2N gH 6}3@?? 443;
therefore, the ato errertlatt#gr‘{%rdmacci Jg'nt ttlé%nq%g p_reve%tsfzgl'fi'e_ﬁl%xr, re eorr_}i ng to
Figures 32, 33jandet4td B such/That)aidensithel PRV bt hgs 1 nk

contai ner configurations will be described. Eac nk cont ai ner conprises a

mani pul abl e el ahigageldawithl &4y inkicohtadneac #4a] VhedProfedtion at eral
walls, and has a latch 5 claw. As for the distance C, which the |latch cl aw

travel s when i comeisclas (Close aaf possiblel itokiangompresised menbers 4P, nmin
the case of the ink container 130 (Figure 32(c), and is 0.7 mmin the case
of the ink without touching it, which is placed within the ink

container to absorb and retain.the ink. More

specifically, it is set to be no more than 0.2 mm.

this is due to the following reason. That is, if the

10 gap between the tip of the projection and the
compressed member 442 is excessively large, the ink
tends to accumulate in this gap when the ink container
is dropped or when the like incident occurs, and the
accumulated ink may lead to accidents; for example,

15 the accumulated ink is liable to he splashed from the
ink delivery port when the protective member is
removed. This is particularly true with a large
capacity ink container such as the ink container 30,
since the large capacity ink container has a large ink

20 delivery port.

In this embodiment, the height of the
projection is set to be no more than 0.2 mm so that
the ink is prevented from accumulating in the gap
formed between the projection tip and compressed

25 member 443; therefore, the aforementioned accident can .
be prévented.

Next, referring to Figures 32, 33 and 34, the



container 140 (Figure 34(c)). In either case, it is 10 no nore than 1 mm
the distance C for the ink container 130 (Figure 33) is not shown. Though
Figure 32 does not illustrates how the latch claw engages with the ink
contai ner holder. Figure 33(f) and Figure 34(f) illustrate it; in either
case, a 15 separation distance TR, that is, the distance between the

I nward facing surface of the latch | ever ~7&7d the container surface, on
which the latch lever is located, is 2 mmfor all containers. If this
clicking amount Cis increased, the 20 overall size of the container, as

I the si f canr] ich the. i i\ ted, nust b
rer cased t nerBPEPEtaRnERyR RETSRIAIRGC b the) ST shta e O ¢ od To be
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cl eared, - and/or clicking itself cannot occur. In consideration of

such a situati gBcatllds oambad BENtheadatteradNaalis,! haid tHas @ i1dddy anount
C satisfies the following requirement: 3C > TR (C =0.7); 2C > TR (C =

0.9). 5 Wth sothwan Asr fogethet disltancet C whieh e daterergdawes with a

sound and feel of clicking, and also, the separation is sinple and

.reliable. Furtteayvels whendiscoldécks t(hereinafieyar @ iald akisrantamounias
C), it is 0.9 mm in the case of the ink container 130
(Figure 32(c), and is 0.7 mm in the case of the ink
container 140 (Figure 34(c)). In either case, it is

10 no more than 1 mm; the distance C for the ink
container 130 (Figure 33) is not shown. Though Figure
32 does not illustrates how the latch claw engages
with the ink container holder. Figure 33(f) and
Figure 34(f) illustrate it; in either case, a

15 separation distance TR, that is, the distance between
the inward facing surface of the latch lever, and the
container surface, on which the latch lever is
located, is 2 mm for all containers.

If this clicking amount C is increased, the

20 overall size of the cdntainer, as well as the size of
the carriage on which the container is mounted, must
be increased; therefore, the value of the clicking
amount C is preferred to be no more than 1 mm. As for
the value of the separation distance TR, it is

25 necessary for this distance to be proportional to the
clicking amount C, and also to be optimized;

otherwise, the clicking amount C cannot be cleared,



reliable when the value of the TRis no less than 1.5 10 tinmes the clicking
anmount C. To sumup, the ink container in accordance with this enbodi nent
conprises an ink delivery port, formed on the bottomwall for delivering
the recording ink stored therein, and nounted into an ink container 15

hol der, or disnounted therefrom by means of engaging the latch claw with

t he engagenent portion of the holder in wi&h the ink container is nounted,
wherein the clicking anount C, which the latch claw travels to engage with
t he engagenent portion, is no nore than 1 20 mm and the separation

di stance TR betme%p t he i nward jaciqg side of the pro and the

eetion ti
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illustrated in Figure 32(b), when the distance 211 between the outward
faci ng surface edigddes Wit advundlamd ifeel of clicking, and also,
the separation is simple and reliable. Further, it
was discovered that the separating operation was
reliable when the value of the TR is no less than 1.5
10 times the clicking amount C.

To sum up, the ink container in accordance
with this embodiment comprises an ink delivery port,
formed on the bottom wall for delivering the recording
ink stored therein, and mounted into an ink container

15 holder, or dismounted therefrom, by means of engaging
the latch claw with the engagement portion of the
holder in which the ink container is mounted, wherein
the clicking amount C, which the latch claw travels to
engage with the engagement portion, is no more than 1

20 mm, and the separation distance TR between the inward
facing side of the projection tip and the container
surface satisfies: 1.5C ¢ TR < 3C. With the
employment of this structure, the ink capacity of the
ink container can be maximized in the available space

25 without complicating the structures of the holder and
carriage, and also, space necessary for manipulating

the latch or latch lever can be minimized, while



| atch | ever and the container lateral wall, on which 10 the latch |ever
was anchored, was set to be no nore than 10.0 mm (for exanple, 9.0 mMmin
Figure 32(b), and 8.8 nmin Figure 34(b)), the latch | ever engaged with a
di stinct sound and feel of clicking, inmproving nounting or disnounting
efficiency. 15 Further, referring to Figure 32(c), in order to
mnimze the contai ner size, and inprove'ﬁb'?ational efficiency, the
mani pul abl e tab 208 of the elastic latch lever is tapered. That is, the
mani pul abl e tab 208 surface (tapered surface 210) 20 facing the | ateral

the. mani pul abl ARk N bl Urbab il dflotldn HBFE " o "o

angl e whi ch alggyiégﬁ%}apered surface to be flatly placed in contact with
the lateral wall of the 25 container. Wen the mani pul able latch | ever is

placed on the |ateral wa Ind¥e tPgiRefddaIRNtHMEItEcn iis | fot NEhdi S - 78-
enbodi nent, it is preferable that the lever is durable to wthstand

repeat ed mani pgeplar@ition @istiantd TR \to Hatisfealiced TR €o3siructing the
| atch lever as illustrated in Figure 32(c), that is, by nmeans of 5 bending

the latch ISever portion Fif%head) dcemad @dildvoveatexh thaby, in ovlaes dcake | at er al
wall of the container. Needless to say, this structure is applied to each
contai ner as slodiva isingleuchaadier ink Rioqubaler s illustrated in

Figure 32(b), when the distance 211 between the

outward facing surface of the manipulable elastic

latch lever and the container léteral wall, on which

10 the latch lever was anchored, was set to be no more
than 10.0 mm (for example, 9.0 mm in Figure 32(b), and
8.8 mm in Figure 34(b)), the latch lever engaged with
a distinct sound and feel of clicking, improving
mounting or dismounting efficiency.

15 Further, referring to Figure 32(c), in order
tb minimize the container size, and improve
operational efficiency, the manipulable tab 208 of the
elastic latch lever is tapered. That is, the
manipulable tab 208 surface (tapered surface 210)

20 facing the lateral wall of the container is slanted in
such a manner that the fop portion of the manipulable
tab 208 surface moves aﬁay from the lateral wall, at
an angle which allows the tapered surface to be flatly
placed in contact with the lateral wall of the

25 container.

When the manipulable latch lever is placed on

the lateral wall of the ink container as it is in this



When the angle between this bent portion and the 10 lateral wall is no
nore than 20 deg. (15 deg. for each container in this enbodinent), the
structure is nore practical and durable. - \Wen the mani pul able el astic
latch lever is formed of inexpensive material, the latch lever 15 strength
I's reduced. As for the neans for strengthenlng the structure of such a

|l atch lever, it is preferable that the | a?8n | ever thickness at the

| ongi tudi nal center line portion is increased in the direction of the bend.
20 When attention was paid to the correlation betmeen t he size

hae di soover ecoRRARLRRET,  KEnke REEFerABT e, RRpk: KRR AEVER BRGNS,
the ink de"Yeﬁxdgf 3?§nah9§gehgeﬁ'ﬂﬂﬁ?Pﬁﬁazﬁon?ff ghﬁdduEQbQIQQﬁ}aJn

degree, the in y pertormance 1n ravity direction, Thrs

di scovery was sLgi gLl ?.zesiﬂgadbyoﬁangmctmhgcemeameh levé$ a8ONDI i sing -

an ink delivery por ocated ont ottomwal I, and an ink delivery nenber
whi ch i's ConStiiﬂ?EérQEe& bﬂnﬁheueé gnkeoreehaenab f bpemeaned ofs pl aced
within the ink delivery port \Wien the cont ai ner hei ght

(thicknessg SFbéﬁeﬂhghﬁhéU1aaen Feveébi pbrtsohh200nt adfjacentettoedhet he i nk
del i very nenber and 1 nk absorbi ng nenber, was no nore than 20 mm the
fol | ow ng char aatehi slaw, mThowaedt tte lateral wall of the container.
Needless to say, this structure is applied to each
container as shown in Figure 33(&) or Figure 34(c).
When the angle between this bent portion and the

10 lateral wall is no more than 20 deg. (15 deg. for each
container in this embodiment), the structure is more
practical and durable.

When the manipulable elastic latch lever is
formed of inexpensive material, the latch lever

15 strength is reduced. As for the means for
strengthening the structure of such a latch lever, it
is preferable that the latch lever thickness at the
longitudinal center line portion is increased in the
direction of the bend.

20 When attention was paid to the correlation
between the size reduction of the ink container itself
and the ink delivery performance, it was discovered
that the dimension of the ink retaining surrounding
area of the ink delivery port as shown in Figure 36

25 affected, to a certain degree, the ink delivery
performance in the gravity direction, This discovery

was strictly limited to a flat ink container



Referring to Figure 36, 11 - 14 represent maxi num 10 di stances fromthe
periphery of the interface F to the corners of the ink container containing
the ink. As is evident fromthe drawing, 11 - 14 are not equal; therefore,
there is a concern in that the ink may not be uniformly delivered. 15
However, as long as the relationship between the distance 1, fromthe
interface to the corner, and the SH, sati3f?as the followng formula, at

| east in two directions, the ink container size could be reduced in a space
efficient manner while maintaining 20 preferable ink deliver perfornmance:
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ink delivery pgé 4 asisdh REd FRECEL 1 8Pipdper oyg§- pRetgience
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del ivery nenberyiidin EhdOMmek JdEEiveky dsbrtery performance of the flat ink
container is preferable when the ratio of 5 the height H of the ink

absor bi ng nenber porti orwher ctiiy i dgntdenep dsei glovethbekhessjeSHY exrpmnenber
1002, to the h of the ink delivery nenber 1002, is within a predeterm ned
range. Mre spethd immtface iherwhich is the interface between the ink

delivery member and ink absorbing member, was no more
than 20 mm, the following characteristic manifested.
Referring to Figure 36, 11 - 14 represent maximum

10 distances from the periphery of the interface F to the
corners of the ink container containing the ink. As is
evident from the drawing, 11 - 14 are not equal;
therefore, there is a concern in that the ink may not
be uniformly delivered.

15 However, as long as the relationship between
the distance 1, from the interface to the corner, and
the SH, satisfies the following formula, at least in
two directions, the ink container size could be
reduced in a space efficient manner while maintaining

20 preferable ink deliver performance:

SH <1< 2.5 x SH
Referring to Figure 45, a reference numeral
1000 designates an ink absorbing.member (sponge or the
like). It practically fills the entire internal space

25 of the flat ink container, including the surrounding

area of the unidirectional ink delivery member 1002 of

the ink delivery port region, and the space



t he maxi mum and m ni nrum val ues of this height H 10 satisfy the follow ng
formula, the container offers a preferable ink delivery characteristic: h <
H < 4h When His no nore than h, the ink cannot be sufficiently collected
toward the ink delivery port, 15 and when H exceeds 4h, the ink delivery
performance itself does not deteriorate, but such a configuration cannot
satisfy the requirenent for a small and 8%~ i nk cont ai ner.

Parent hetically, each ink container, the 20 nmeasurenent of which is given
Figure 32, 33 or 34, satisfies: h.< H< 2h (Figure 32) 1.45h = H (Figure

33) 3.5h = H (E 34) 25 Al |l _qf t | 0 ' tisfy:
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container installation, by being pushed by the ink tapping tube

5 the height H of the ink absorbing member portion,

occupying the space above the ink delivery member
1002, to the h of the ink delivery member 1002, is
within a predetermined range. More specifically, when
the maximum and minimum values of this height H
10 satisfy the following formula, the container offers a
preferable ink delivery characteristic:
h < H< 4h
When H is no more than h, the ink cannot be
sufficiently collected toward the ink delivery port,
15 and when H exceeds 4h, the ink delivery performance
itself does not deteriorate, but such a configuration
cannot satisfy the requirement for a small and flat
ink container.
Parenthetically, each ink container, the
20 measurement of which'is given Figure 32, 33 or 34,
satisfies:
h < H £ 2h (Figure 32)
1.45h = H (Figure 33)
3.5h = H (Figure 34)
25 All of these ink conta;ners satisfy: h < HK
4h; therefore; they can stably deliver the ink, and

also, the unusable amount of the ink within the ink



when the ink container is nounted in the holder. The 10 ink absorbing
menber 1000 is also affected by this novenent; it is conpressed by +ferr].
When the anobunt of conpression is too snall, the ink absorbing nenber and
unidirectional fiber bundle do not nake satisfactory contact, but when
excessively large, the capillarity 15 %ﬂe I nk absor bi ng member becones
| arger than that of unidirectional flber buhdl e, failing to deliver a
sufficient anmount of the ink. In either case, the ink contai ner cannot
offer a satisfactory ink delivery perfornance. 20 The ink
cont ai ner can f [ f e

satisfies the 19{) taﬁéfréﬁﬁgn%%g%& &r%ﬁyapg& £ n?ﬂ% gmsaaéﬁaékénpl e,
in the case of § $§Hﬁl Ainer 25 illustrated in Figure 33, 34 or 35, the
di stance [err] mhlc e botton1surface of the ink delivery menber 1002
noves when the ink cont & {ifiird S460LE £ cdhcdpual aﬁé’wiﬁgldeécaibmg
illustrated in Figure 28 is 0.3 mmfor all three containers, ch
satisfies the ajhe eswountores mdmidxtreéttmﬁprmklmmvewtmehbém lure
bet ween the absorbi ng nmenber 1000 and ink delivery nenber 1002 5 as

Il lustrated in novamentl5 teat biss ; ethebdispareve @ eshicindthé@ebothkombsor bi ng
menber 1s not conpressed excessively. As a result, the ink distribution
within the ink surfacs of hecnk delsivery aqrenrber 1002 moves upward

from its location prior to the ink container

installafion, by being pushed by the ink tapping tube
when the ink container is mounted in the holder. The

10 ink absorbing member 1000 is also affected by this
movement; it is compressed by +B. When the amount of
compression is too small, the ink absorbing member and
unidirectional fiber bundle do not make satisfactory
contact, but when excessively large, the capillarity

15 . of the ink absorbing member becomes larger than that
of unidirectional fiber bundle, failing to deliver a
sufficient amount of the ink. In either case, the ink
container cannot offer a satisfactory ink delivery
performance.

20 The ink container can offer a referable ink
delivery performance when g satisfies the following
requirement: - “

0.1 mm < B £ 0.5 mm
For example, in the‘case of the ink container

25 illustrated in Figure 33, 34 or 35, the distance 8

which the bottom surface of the ink delivery member

1002 moves when the ink container is mounted in the



unnecessarily. 10 Referring to Figure 47, a reference nuneral
1004 designates the ink container surface on which a seal ring 61 is

pl aced, and a G eek reference a designates the distance fromthe surface
1004 to the location of the bottomsurface of the ink delivery 15 nenber
prior to the ink container installation. he distance a is preferred to
satisfy the follow ng predeterm ned condiB#5n: 0.3 Mm< a < 0.8 nm Wen
this condition is satisfied, the | eaked 20 ink can be satisfactorily

di sposed with the absorbi ng nmenber placed in the cap (protective menber)

200, even i f apoyAgxPag! ¢1abtYathAN hoFtgarkNas Bl 00 fak diomiuhe i nk

delivery port cont al ner n st orage. |stance ais

excessively snphleet 88n€ainkpk, dghi%ar !aﬁﬁ‘??ésl‘éﬂ% la¥ orlefient ilohdE

excessi vel y exposed to the outside, inviting the adhesion of foreign

matter. In thecéaaetobnt hehepkfoeal aloeali Bontact3 faltiltires batwedh Or 35,
the distance a is 0.5 mm 0.4 mmand 0.6 mm correspondi ngly. Wen the

contact pressutheNabsbibingi mémbbe 1000t andi npkt ded ieedy( hemtherorl 002
hol der side is 5 pressed onto the filter 62 placed at the end portion of
t he af orenBntiascillmstiratedi dnaFignked4bi canybeemriediabl®? presendfedes t he
follow ng predeterm ned condition, the ink container can offer a preferable
and the ink absorbing member is not compressed
excessively. As a result, the ink distribution within
the ink absorbing member is not affected
unnecessarily.
10 Referring to Figure 47, a reference numeral
1004 designates the ink container surface on which a
seal ring 61 is placed, and a Greek reference a
designates the distance from the surface 1004 to the
location of the bhottom surface of the ink delivery
15 member prior to the ink container installation. The
distance a is preferred to satisfy the following
predetermined condition:

0.3 mm < a < 0.8 mm

When this condition is satisfied, the leaked
20 ink can be satisfactorily disposed with the absorbing
member placed in the cap (protective member) 200, even
if an unexpected situation forces the ink to leak from
the ink delivery port while the ink container is in
storage. If the distance a is excessively small, the
25 ink delivery member 1002 is liable to be excessively

exposed to the outside, inviting the adhesion of

foreign matter. 1In the case of the ink container in



i nk delivery performance, and al so, ink consunption 10 can be inproved: 40
gf/m2 < N < 80 gf/m®2 When the contact pressure Nis too small, the flow
of the ink fromthe ink container to the recording head is liable to be

i nterrupted, whereas, 15 when it is too nuch, the unidirectional ink
del i very menber excessively conpresses thg%lnk absor bi ng nmenber, changi ng

the capillary structure of the ink absorbihg nmenber i-nto such a structure

that interferes with the ink flow Wen the ink containers 20 illustrated
in Figure 32, 33 and 34 are nounted in the holder illustrated in Figure 28,

t he contact pr S ' | gd t MEsPAREENBNEE00CY il COI. @Omimt ruct ure
are 56 gf/nn{erré, %935%?%%P%€r?§aﬁgm%éag?/nn{err] for bothgcontainers,

correspondi ngl ¥ng Wi 6 "mk 2Nc&f f€spdbh@ingDye 25 effects. Practically
speaking, it is nore preferable ?or the contact pressure Nto be no |ess

than 50 gf/mierr] and wRemDtke t Et&6t ghtes8urs Ni withnwhitch the- 84-
enbodi nent. Figure 49 is an explanatory drawi ng for describing one of the
condi ti ons forimki tappimgotuber&dér ab6ed) nandthevboyderr Sddendse. In the
drawing, 5 al phabetic references LX and LO desi gnate perpendi cul ars drawn
from the cent predsedfonte th& fiblterr§2pplaced ahethakerdnParfdPnand t he

center 03 of the area where the filter Located at_the iak .
of the aforementioned unidirectional ink delivery

member 1002, satisfies the following predetermined
condition, the ink container can offer a preferable
ink delivery performance, and also, ink consumption
10 can be improved:
40 gf/mmn? < N < 80 gf/mm?

When the contact pressure N is too small, the
flow of the ink from the ink container to the
recording head is liable to be interrupted, whereas,

15 when it is too much, the unidirectional ink delivery
member excessively compresses the ink absorbing
member, changing the capillary structure of the ink
absorbing member into such a structure that interferes
with the ink flow. When fhe.ink containers

20 illustrated in Figure 32, 33 and 34 are mounted in the
holder illustrated in Figure 28, the contact pressures
N maintained by the aforementioned latching structure
are 56 gf/mmz, 69 gf/mm2 and 66 gf/mmz for both
containers, correspondingly, which can offer the above

25 effects. Practically speaking, it is more preferable
for the contact pressufe N to be no less than 50

gf/mm2 and no more than 56 gf/mm2 as it is in this



tappi ng tube of the head nmakes contact, to the 10 inmaginary |line
connecting the centers 01 and 02 of the acting portions of the opposing
wal I s of the ink container, and MX designates the nmaxi num di stance fromthe
ink delivery portion to the imaginary line (in the case of the
aforenentioned ink container illustrated 15 in Figure 32(e), 33(g) or 34
(c), the imaginary line is equival ent to—8hs Iine connecting the center of
the latch portion and the center of the claw). It is preferable that a

| east one of the distances represented by the perpendiculars LX and LO, 20
respectively, aﬁg hge xi mum di stance MX, nore preferably, all of these

di st ances, are®H8° han 10 nn1 When this condition is satisfied, the

reaction fromthe force g@|% A ring the
installation of the ink C ai nér %5%5 F?%léﬁbgﬁgﬁhéﬁks Q%Pg¥§§s the ink

delivery portigecdgflihe ok olraRiieN¢ohidit sBhs! Hox 4l itdihimpal nst each -
ot her, assuring BRere y-satis actory connect1 on -85- between the two
conponents. V%sQethﬁb%mihkl %%l'i%ett? peirformtcd.he IrrﬁétQié @A v,
sonetines failS to join satisfactorily the ink delivery port of the ink

Contalner,Sandalbﬁab&kibaﬁﬂfegehuh% ok 5hd Leadesigrnataddition to this
di nensi onal condition, the ink delivery port is preferred to be on the

af or ement i oned perpgndiicyllainse dxrawte firome dhen dénhers D4 @f Ihe Mnk
specifically, with the latching portion

delivery port of the ink container and the center 03
of the area where the filter located at the ink
tapping tube of the head makes contact, to the

10 imaginary line connecting the centers Ol and 02 of the
acting portions of the opposing walls of the ink
container, and MX designates the maximum distance from
the ink delivery portion to the imaginary line (in the
case of the aforementioned ink container illustrated

15 in Figufe 32(e), 33(g) or 34 (c), the imaginary line
is equivalent to the line connecting the center of the
latch portion and the center of the claw).

It is preferable that a least one of the

distances represented by the perpendiculars LX and LO,

20 respectively, and the maximum distance MX, more
preferably, all of these distances, are no more than
10 mm. When this condition is satisfied, the reaction
from the force which works on the surface AF and BF
during the iﬁstallation of the ink container

25 effectively works to press the ink delivery portion,
and the ink tapping tube of the head side, against

each other, assuring thereby satisfactory connection



being in place for a recording operation, the distance 10 fromthe center
in Figure 32 is 1 nmm the maxi num being 6 nm and the ink delivery port is
on the imaginary line. Also in Figure 33, the distance fromthe center is 1
mnm the maxi nrum being 6 nm and the ink delivery port is on the inmaginary
line. Further, 15 in Figure 34, the distances fromthe centers of the ink
delivery ports Y, Mand C are 2.5 nm 7.089m and 7.0 nm the maxi mum bei ng
4.5 m 9.0 mmand 9.0 mm correspondingly. In the case of this second
aspect of the present invention, the internal structure of the 20 I nk

absor bi g ment2F tAPBRe Chsk EHO; ﬁ§¥§°ﬁ§ﬁ§ﬁigf’ﬁ§§n§ﬁ?£§ﬁ§ Pih ki cal 1y
satisfied, {heglpkolsofDr £nl SLEELATLY JRELKCLEMet Tl 2a1lsAUb LG  est of

t he dramnngs deplc |ca i ons of 1 con ai ner r and

I nk Conta'”er’sﬁﬁi&?h&téﬁii?etﬁﬁtEﬁﬂsdEin€?9”EbEQ b#ctaemadk | ed ink

containers int nodi fi ed 1 nk cont ai ner holders. In the case of

the nodificati egneidABke ahliUtheaifif tBppifig’ €ubl oithehienheaant aimper in the
hol der does not have the latching nenber or the 5 latching claw, the ink

cont ai ner ks ha@ditpohhtoi thibolimensibhllt benditioh,athevdnkrenber 1005,
the top wall "of which is warped in the direction to press the ink
cont ai ner. Thedebdi¥verwepbet hasprefegeednto be on the aforementioned
imaginary line as depicted in Figure 32 or 33.
More specifically, with the latching portion
being in place for a recording operation, the distance
10 from the center in Figure 32 is 1 mm, the maximum
being 6 mm, and the ink delivery port is on the
imaginary line. Also in Figure 33; the distance from
the center is 1 mm, the maximum being 6 mm, and the
ink delivery port is on the imaginary line. Further,
15 in Figure 34, the distances from the centers of the
ink delivery ports Y, M and C are 2.5 mm, 7.0 mm, and
7.0 mm, the maximum being 4.5 mm, 9.0 mm and 9.0 mm,
correspondingly. In the case of this second aspect of
the present invention, the internal structure of the
20 ink delivery port is optional, and the same effects
can be obtained with the absorbing member alone. When
these numerical conditions are synergistically
satisfied, the ink is more preferably delivered.
Figure 50 and the rest of the drawings depict
25 the modifications of the ink container holder and ink

container, as well as the methods for mounting these

modified ink containers in the modified ink container



portions 1005b and 1005a, which engage wth an 10 overhang portion 60f and
an engagenent hole, respectively. Wen the ink container is nounted, these
porti ons engage each other, and the warped portion presses the ink
container. Wth the provision of the above structure, 15 the ink container
can be sinply and reliably nounted w thout formng the claw portion and
projection on the ink container itself. I7Bq e case of the nodification
exanple illustrated in Figure 51, the cover nenber itself does 20 not
presses the ink container Instead, the ink container is pressed by a
spring 1007 pI tmeen t he cover nenber 1006 and ink container. Also in
this exanpl e, gﬁgenent portlons 1006a and 1006b engage with the ink

cont ai ner holder and t hg, r§fuéﬁg m&a £1 201 on heksngpyn by the
' e nDd

spring 1007. In the case of | cat1on | lustrated in Figure 52, only

the claw portign jvs iy ues ﬁ{‘ #ifure 567 thdkiMP G ELIne ANt fRel at chi ng
menber is replace wth a pressing nmember 1008 whi ch engages with the ink

cont ai ner hol dajo1dderaddi riotk K Al ridtching hmeriséesr ashel | ustrated in
the drawi ng, the pressing 5 nenber 1008 hol ds one end of the ink

cont ai ner, swhenachimg ickaw;ontle nimk i corstainer zibal held hinhbheeink|n t he
case of the exanple illustrated in Figure 53, the ink container is cut away
by a small holder, with the use of a cover member 1005, the top

wall of which is warped in the direction to press the

ink container. The cover member has engagement

portions 1005b and 1005a, which engage with an

10 overhang poftion 60f and an engagement hole,
respectively. When the ink container is mounted,
these portions engage each other, and the warped
portion presses the ink container.

With the provision of the above structure,

15 the ink container can be simply and reliably mounted
without forming the claw portion and projection on the
ink container itself.

In the case of the modification example
illustrated in Figure 51, the cover member itself does

20 not presses the ink container. Instead, the ink
container is pressed by a spring 1007 placed between
the cover member 1006 and ink container. Also in this
example, the engagement portions 1006a and 1006b
engage with the ink container holder, and the ink

25 container is reliably held down by the spring 1007.

in the case of the modification illustrated

in Figure 52, only the claw portion is formed on the



pi ece, at the top corner portion opposite to the claw 10 side, and a

st opper 1009 conposed of elastic material is inserted into the cutaway
portion, to stabilize the ink container. In the case of the exanple
illustrated in Figure 54, the ink container is held by a retainer 15 1010

li ke the protective nmenber 400 illustrategqn Figure 42. In the case of the
exanple illustrated in Figure 55, neither the latching portion nor the claw
portion is formed on the ink container, but instead, a 20 recessed portion
1013 is fornmed on the lateral surfaces. Wen the ink container is in the

hol der, the inkngoRbAitAGherS SndPitheZ adtRhidy wleibdrc i Heladdd pi nched

bet ween the surfaces of the ink hol der and recessed portion. 25

In Figures 56 wi%® af Pridaeingddicmbeat 1008 ehildke dngagestwittertias eink
illustrated. Their descriptions will be given bel ow. -88- The ink

cont ai ner i || ugbntladsheirn holdere S@When [theviitdkd cantlaimerdsssiniGde which is
| ocated in the area toward which the latching portion is bent. This
arrangenent i mhoddexr @seddfilustaiateld iin dhey duawing . ndihe ipressing nk
container. The ink container illustrated in Figure 57 has cutaway portions
1016 and 1(17, membeire 1008nthoddsr sne end of \the 0 CAHAIN®Ty direct i on,

so that
whereby the ink container is stabilized in the holder.

In the case of the example illustrated in
Figure 53, the ink container is cut away by a small
piece, at the top corner portion opposite to tpe claw
10 side, and a stopper 1009 composed of elastic material
is inserted into the cutaway portion, to stabilize the
ink container.
In the case of the example illustrated in
Figure 54, the ink container is held by a retainer
15 1010 like the protective member 400 illustrated in
Figure 42.
In the case of the example illustrated in
Figure 55, neither the latching portion nor the claw
portion is formed on the ink container, but instead, a
20 recessed portion 1013 is formed on the lateral
surfaces. When the ink container is in the holder,
+he ink container is stabilized by an elastic member
1011 pinched between the surfaces of the ink holder
and recessed portion. _
25 In Figures 56 - 59, further modifications of
the ink container are illustrated. Their descriptions

will be given below.



it is easier to insert the ink container. Though this 10 structure reduces
the ink capacity, it inproves operational efficiency when nounting the ink
container. In the case of the ink container illustrated in Figure 58,

proj ections 1018 and 1019 are provided, 15 which engage with the overhang
portion when the ink container is nmounted in the ink container holder with
the overhang portion. The projections 10t88and 1019 come in contact wth
the bottom surface of the overhang portion, by the top surface of the
portion 20 projecting in the inserting direction. The top surface has two

q oot whi o f o Ul .

Corcat o £ s e SRR SRECHTAIS SRR AL AN o

claw portion like the_,o [ L 54. A

st rgct’wes f or PREVHARAGHERE P relBRpar A1e weRi 8 St ocdbalt s ™¥rg | | ¢
epi ct n j ' . ' ' . . d | | }

s appl i ed. i §iracRArCngh Hhe RalcHihbpBR ubny b BAE] I | PP

In Figure 60. 3rrangement iﬁbkavlegkoﬁlet%_%&aahﬁafifacaem&}i whea i on of the

i nk cont ai ner eplc?gﬁeln Figure 14. integrally conprises a latch | ever
32a, the tep egdunting ehel $nkl adhkatghky .supported on a cover nenber
The ink container illustrated in Figure 57
has cutaway portions 1016 and 1017, on the frént
"surface, relative to the inserting direction, so that
it is easier to insert the ink container. Though this
10 structure reduces the ink capacity, it improves
operational efficiency when mounting the ink
container. |
In the case of the ink container illustrated
in Figure 58, projections 1018 and 1019 are provided,
15 which engage with the overhang portion when the ink
| container is mounted in the ink container holder with
the overhang portion. The projections 1018 and 1019
come in contact with the bottom surface of the |
overhang portion, by the top surface of the portion
20 projecting in the inserting direction. The top
surface has two upward projections, which serve as
stoppers for positioning the ink container.
Figure 59 depicts an ink container 1020,
which has nothing but a claw portion like the one
25 illustrated in Figure 54.
Below, more séructures for mounting the ink

contaiﬂer will be described.



31, at the top end portion opposite to a di sengagenent 10 prevention cl aw
32d. This latch lever 32a is slanted in the down and outward direction, and
engages with the latch | ever accommodati ng (gui de) groove 60h of the

nono- col or hol der 60. Wen the ink container 30 is in the nono-col or hol der
60, the latch lever 32a is under 15 the pressure fromthe latch |ever

gui de portion 60m that is, the top end p Prion of the latch |ever
accomodat i ng groove 60h, being bent in the direction indicated by an arrow
mark Cin Figure 14, and a latch claw 32e formed at the bottom end portion

f the | h 20 | 3 ' wWth_th l, hol

lgoJ- Formad in the | atchFRgyEe BIORRANRP! R GPSovE EONESEGy LROMERe | af ch
fred 1 | | )

rojection to ReCtEEstRAPLICEcACLAREH 1RXER HB0GCTE oRIARAS T )

gbodi ment, thgsLarel bFYek 3%8ekt1bAbE0vibly obOLHR]1AR CRMtalvy MerTber

31l. Onthe top' s ace of the cover ne , st epped portion 3la,

which is one sigpykevatelin?n Figukaredyrface of the cover nenber 31, is
formed at the end portion on the di sengagenent prevention claw 32d side.

When nountigng the ink cerisi ifik d¢ontaihbe B0Nds & modidddadlider od0, the ink
container 30 is insert in such a manner as to place this stepped portion
31a under the ehner inakgcpatainesr @épictedhdénnFigurel dd.hollder 60 (Figures 11
and 12), so that the ink container position is fixed with substanti al
accuracy. integrally comprises a latch lever 32a, the top end
of which is elastically supported on a cover member
31, at the top end portion opposite to a disengagement
10 prevention claw 32d. This latch lever 32a is slanted
in the down and outward direction, and engages with the
latch lever accommodating (guide) groove 60h of the
mono-color holder 60. When the ink container 30 is in
the mono-color holder 60, the latch lever 32a is under
15 the pressure from the latch lever. guide portion 60m,
that is, the top end portion of the latch lever
accommodating groove 60h, being bent in the direction
indicated by an arrow mark C in Figure 14,.and a latch
claw 32e formed at the bottom end portion of the latch
20 lever 32a is engaged with the latch claw engagement
hole 60j formed in the latch lever éccommodating
Qroove 60h. Further, the latch lever 32a integrally
comprises a latch lever knob 32g, which is a
projection to be used for manipulating the latchllever
25 32. 1In this embodiment, the latch lever 32a is

integrally formed on the cover member 31.

On the top surface of the cover member 31, a_



10 Also, an ink container projection 32b, which engages with the ink
contai ner projection guide portion 60g of the nono-color holder 60, is
formed on the ink container 60. Figure 62 is a sectional view of the nono-
15 col or holder 60, and the ink container 30 in the holder 60. In this
drawing, the internal structure of the ink container 30 is omtted. Wen
the ink container 30 is in the hol der 6079PRe di sengagenent prevention cl aw
32d and ink 20 contai ner di sengagenent prevention hole 60i are engaged, and
al so, the latch claw 32e and | atch cl aw engagenent hol e 60j are engaged.

Ther ef , the_ jnk t ai 3Q,1 d bk Qnt ' '

ar o) conpr cREPRReRrROEEEPn, php: HRESRTRa BHE, stRpiiBuey et 0,
the filt 62 ] : i ] ' | he ink
contal ner 30 | KB PRERRCR, 02 Bhe Fafef ohofidat 31001F7BThed a7t 1™ 601

el i mi nating_t hgofOB6eERohObn! Eiedli pbilbbgeiEhtopriteatdbn b dwiza

Therefore, ar e recording performance can be assured. In addition,

the ink | eak aggdabnk RMEAORMBLhERnG' et hAk| eontainerbaos ial ThepminwH ed;
therefore, it Is possible to provide a highly reliable recordi ng head

cartridge. sNexgo16£f ROLEBE 60, Fther éak62ontdifidr BOwishdnisertcdm ai ner 30
I's renmoved fromthe nono-col or holder 60 will be descri bed.

such a manner as to place this stepped portion 3la

under the overhang portions 60f of the mono-color

holder 60 (Figures 11 and 12), so that the ink

container position is fixed with substantial accuracy.

10 Also, an ink container projection 32b, which engages
with the ink container projection guide portion 60g of
the mono-color holder 60, is formed on the ink
container 60.

Figure 62 is a sectional view of the mono-

15 color holder 60, and the ink container 30 in the
holder 60. In this drawing, the internal structure of
the ink container 30 is omitted.

When the ink container 30 is in the holder
60, the disengagement prevention claw 32d and ink
20 container disengagément prevention hole 60i are
| engaged, and also, the latch claw 32e and latch claw
engagement hole 60j are engaged. Therefore, the ink
container 30 is pressed down (in the direction of an
arrow), compressing the seal ring 61 by the bottom

25 surface. As a result, the filter 62 is pressed

against the iﬁk absorbing member 35, and the ink

container 30 is airtightly connected to the mono-color



10 When renoving the ink container 30 fromthe nono-col or hol der
60, the latch lever 32a is pushed in by depressing the |atch | ever knob
32g, so that the engagenent between the latch claw 32e and |atch cl aw
engagenent hole 60j is broken. The latch lever 32a is 15 elastically
supported by the top end portion, and alsog's slanted in the down and
outward direction of the ink container 30;°therefore, as the latch claw 32e
i s disengaged fromthe |latch claw engagenent hole 60j, the |atch claw 32e
tries restore itself to the state 20 illustrated in Figure 61.

Consequently, t{ie) 4t gﬁ?flﬁ&%ﬂﬂﬁ%éjpcﬁl‘%ﬁ | eh&hat gver guide

portion 60m automati y raising the latc a side of the ink

container 30, ik 4GEI@Pon tEhEbUSh i | fLEON AreFefdre | Nat ReSiabsee. the

i nk container 30 can 25 be easily disnmounted fromthe nono-col or hol der 60
just by graspi neddeiing SRSk frande ddn the Sasssred ! hel@nadditoén} he ink
cont ai ner -92- 30 projection fromthe nono-col or holder is determ ned by
t he confi gur at ithe afnk hedktard | inlerediporati omi frembthe npoint atarrbéhe

| atch claw 32e is disengaged fromthe |atch cl aw engagenent hole 60j, the
tip of 5 the | &lso Ipneversfedartheraforechit clerpegsiklecteipnovddera in
contact with each other as shown in Figure 63; therefore, the anount of the

projection is ighkntreligble ieedrding head ¢prkrilgey between the | atch

claw 32e and the tip of the latch | ever 32a.
Next, referring to Figures 62 and 63, how the

ink container 30 is removed from the mono-color holder
60 will be described.

10 When removing the ink container 30 from the
mono-color holder 60, the latch lever 32a is pushed in
by depressing the latch lever knob 32g, so that the
engagement between the latch claw 32e and latch claw
engagement hole 60j is broken.. The latch levér 32a is

15 elastically supported by the top end portion, and also
is slanted in the down and outward direction of the
ink container 30; therefore, as the latch claw 32e is
disengaged from the latch claw engagement hole 607,
the latch claw 32e tries restore itself to the state

20 illustrated in Figure 61. Consequently, the latch
claw 32e slides up along the latch lever guide portion
60m, automatically raising the latch lever 32a side of
the ink container 30,'and thereby, tilting the ink
container 30. In this state, the ink container 30 can

25 be easily dismounted from the mono-color holder 60
just by graséing the raised portion.

In this case, the amount of thé ink container



10 This distance L is 4 mmin this enbodi nent. However, according to the
experinments by the inventors of the present invention, it was rather
difficult to grasp the raised portion unless the distance L is no | ess than
3 mm When the anpunt of the projection is 15 |l|arge, the ink container 30
restores itself to the state iIIustrated_bg_Figure 63 if the engagenent
between the latch claw 32e and | atch cl aw”éngagenent hole 60j is inconplete
when the ink container 30 is nounted in nono-color holder 60; therefore, it
is 20 possible to determ ne visually whether or not the ink container 30

is properly ”PHGt?onEEEYSHt EPBma t HBURbhBU c81b2 hoTded §% Gt ttmited how
further enbodi nents of the recording head cartridge nountable on the

carriage 25 ipyugheateffigurhtibf 8f thedlaech? lever PBFesPealn thid ew
thereof, and Figure 65 is a sectional viewthereof. -93- In this

enbodi ment, thembodimgntat afteérothe lLateh btawr 32823 sadd sedgagddever gui de-
portion 560m are different fromthose of the first enbodinent. That is, the
| atch cl aw 532€rom the latch titawr ebgdgement holec60fo fthee tiprvafd, and
engages with the latch cl aw engagenent hole 560j in the inward direction.
Further, tBe |thehlatebr 1Rmer gaggaedptheslapﬁbréevew gud der maTtioand, the
e ol L o0 are "Tn' Gontact with each’Othe? as shown in Figure -

63; therefore, the amount of the projection is

substantially equivalent to the distance L between the

latch claw 32e and the tip of the latch lever 32a.

10 This distance L is 4 mm in this embodiment. However,
according to the experiments by the inventors of the
present invention, it was rather difficult to grasp
the raised portion unless the distance L is no less
than 3 mm. When the amount of the projection is

15 1large, the ink container 30 restores itself to the
sfate illustrated in Figure 63 if the engagement
between the latch claw 32e and latch claw engégement
hole 60j is incomplete when the ink container 30 is
mounfed in mono-color holder 60; therefore, it is

20 possible to determine visually whether or not the ink
cohtainer 30 is properly mounted, preventing a
mounting error.

Figures 64 and 65 show further embodiments of
the recording head cartridge mountable on the carriage

25 illustrated in Figure 3. Figure 64 is a perspective

view thereof, and Figure 65 is a sectional view

thereof.



10 In this enbodi ment, the steps for nmounting the ink container
530 into the nono-col or holder 560 are the sane as those of the first

enbodi ment; therefore, only the steps for disnounting the ink container 530
from the nono-col or holder 560 will be 15 described. In order to renove
the ink container 530 fromthe nDno-coIonggIder 560, first, the top end
portion of the latch | ever knob 532g is ptiShed in (in the direction of an
arrow mark in the drawing). Wth this 20 action, the latch claw 532e is
bent outward due to the principle of |everage, and di sengaged fromthe

| atch cl aw engagenent hehetR68] emb6@imeh€s €HE eehtkﬁﬁraftibhe ¥t @h cl aw
532e slides up along the tapered surface of the latch | ever guide portion

560m causi ng Patchhtevek $8Raaanar1a88ht Depee] gaidér porthonms60mcol or

hol der 60. At this point, the ink container 530 can be easily di snounted
fromthe nono-aoéodififédent S5S60okythose9df theaespingtt embodimeatt.i on portion-
as described in the first enbodinent. In this enbodinent, after the latch
claw 32e is diThatahed thenlabeh| glaw 5Bae efighhenkatcholever 5329, the
tip of the latch |ever 532a is in contact with the latch | ever guide
portion 568m %ﬂoﬁ@ﬁmﬁétt?lf%%?rbB!GFdThéﬁéf6¥8§gﬁﬁewéﬁbuﬁbeoia%ﬁb i nk

cont ai ner 530 rq&ection I S deterniggg b¥ the distance_L between the latch
cl aw 532e and gh% tg%gggement hole j in the inward direction.

Further, the latch lever knob 532g extends upward. On
the other hand, the tapered portion of the latch lever
guide portion 560m is on the outward facing surface.
10 In this embodiment, the steps for mounting
the ink container 530 into thé mono-color holder 560
are the same as those of the first embodiment;
therefore, only the steps for dismounting the ink
container 530 from the mono-color holder 560 will be
15 described.

In order to remove the ink container 530 from
the mono-color holder 560, first, the top end portion
of the latch lever knob 532g is pushed in (in the
direction of an arrow mark in the drawing). With this

20 action, the latch claw 532e is bent outward due to the
principle of leverage, and disengaged from the latch
claw engagement hole 560j. Then, the end portion of
the latch claw 532e slides up along the tapered
surface of the latch lever guide portion 560m, causing

25 the ink container 530 to project from the mono-color
holder 66. At this point, the ink container 530 can

be easily dismounted from the mono-color holder 560 by



10 the latch | ever 532a. Figure 66 illustrates the nodified configuration
of the ink container latch |lever. The latch | ever knob portion 632g of the
| atch | ever 632a depicted in Figure 66(a) is constituted of two knobs, 15
i ke a square piller, disposed with a predeterm ned distance. In the case
of the latch |Iever knob portion 732g of the latch lever 752a illustrated in
Figure 66(b), a through hole is cut at t né4pase portion, in the mddle.
When the latch | ever knob portions 632g 20 and 732g are given such a
configuration that has a gap at the base, between their piIIer-Iike

Forming the codSPeRbRbrbLt BEPAPEREPR PHECIER RS MURCRIGd I ™ o2

Since the pres Wy ' structured as descri bed above, it offers the
fol | owi ng effeg?ESEwéﬁBBh%@erﬁk contai ner in accordance with the - 95-

present irvention i s noygt %ﬂnst Qﬁb&hi&bﬁ@ SHEfté‘i‘eth%r TadcH didw She

portion, where the bottom wall one of the lateral walls join, is used

to engage the gkawsikekhgaged) QQ‘bh\Oi&hef gattel elawhengbgement: hwled 5 | ateral
wal |, into the di sengagenent prevention hole of the ink container hol der,

and al so | § USGE04Q ehgagipt b€ lthkclalteheleveupB8acd selisstdontidat on
another lateral wall opposite to the wall with the clawlike projection,
wi th the engagedtht thel datcht Rever guide portion 560m, though not
illustrated. Therefore, the amount of the ink
container 530 projection is determined by the
distance L between the latch claw 532e and the tip of
10 the.latch lever 532a.

Figure 66 illustrates the modified
configuration of the ink container latch lever. The
latch.lever knob portion 632g of the latch lever 632a
depicted in Figure 66(a) is constituted of two knobs,

15 like a square piller, disposed with a predetermined
distance. In the case of the latch lever knob portion
732g of the latch lever 752a illustrated in Figure
66(b), a through hole is cut at the base portion, in
the middle. When the latch lever knob portions 632g

20 and 732g are given such a configuration that has a gap
at the base, between their piller-like portions, it is
easy to simplify the structure of the mold to be used
for forming the cover member integral with the latch
lever 632a and 732a.

25 Since the present invention is structured as
described above, it offers the following effects.

When the ink container in accordance with the



10 ink container holder; in other words, the ink container can be
accurately positioned and held in the ink container holder, using the
sinple structure and through the sinple operation. In addition, when
mounting the ink container into the ink container 15 holder or disnmounting
it, the ink container is rotated about the side with the projection;
therefore, it can be nounted or disnnunté@ﬁkﬂng a smal l er space. A stepped
portion to be placed under the overhang portion of the ink container hol der
is formed 20 on the top surface of the ink container; therefore, the

clawli ke projectiaqn,can_be,easil.y al ed wi,th the _en ement prevention

hol e. The Br o} §%ﬁs%ﬁlt %ﬁﬂ"@ﬁ“ﬁlé"% (‘})-éoén e lg:zfééd 1'-Ithrﬁ @r}tq{g:%%e%tstg%c%ort i on of

t he i nk cont ai ger | der ,4.4l.S on I 1] s t he

i nk" cont ai ner, I}gtrmtgﬁe %oghgnﬁ%%gr {p?)(r#q e.ﬁg{é%regﬁ;l{%m&\;él | ei p?rgﬁi ection
d di fi - G i | , d al so, .

and di sengagengil BEC\HY !1@§éwlew§3aﬁb§ﬁit - 3% 2 1th AddHifdl Lig0d 2l so

the latch cl aw can be easi engag e engagenent | at ch

llever is suppoich@aw-atKkeh@roelctTor)’ ifotmed dnhtHe lafrtnm&iongdd sl ant ed

or bent in 5 the up and outward direction; therefore, when the ink

cont ai ner iss diarewalewallgminhe ithie disenigagemedtdPrevdiftici Holever side
of the ink container rises following the inclined or curved surface of the

| atch | ever, podj ¢bei dgklf comtalinemboddeirsi amd ladlsderis used to

engage the latch lever, supported elastica;ly on
another lateral wall opposite to the wall with the
claw-like projection, with the engagement hole of the
10 ink container holder; in other words, the ink
container can be accurately positioned and held in the
ink container holder, using the simple structure and
through the simple operation. In addition, when
mounting the ink container into the ink container
15 holder or dismounting it, the ink container is rotated
about the side with the projection; therefore, it can
be mounted or dismounted using a smaller space.
A stepped portion to be placed under the
overhang portion of the ink container holder is formed
20 on the top surface of the ink container; therefore,
the claw-like projection can be easily aligned with
the engagement prevention hole.
. The projection, which is to be engaged into
the recessed portion of the ink container holder, is
25 formed on the both lateral walls of the ink container,
at the top end portion; therefore, the claw-like

projection and disengagement prevention hole can be



10 making it easier to renove the ink container fromthe ink container

hol der. Wen the colors of the inks stored wwthin the ink container are
different fromeach other, the ink delivery ports correspondent to these
inks are aligned 15 in the direction fromone ink container end to the

ot her end; therefore, when the ink contaigﬁ{ I's mounted in the ink
cont ai ner holder, the ink delivery ports™&Yd the correspondent ink tapping
means of the ink container holder are sequentially joined as the 20 ink
container is rotated, reliably connecting the two conponents. Wen the ink

contai ner in agegidgnas 1y, | BAAPEISENT HhgY WA SN L Idhdits, | K

cont ai ner hol der 1n“accordance w present 1nve

container is igﬁg@b@ﬁ b@tﬁ”%ﬂeaeﬁggﬁﬁheﬁi ho1e/.aci ng the container under
orti ial’l

t he overhang p on which partially covers the opening of the ink

container ~ -97- hol derrnes9atéhl 1eberCh@sbpkRrited &t ittie Motith i nk
container is engaged with the di sengagenent prevention hole fornmed in one

of the | ateral poaitionobft hhe Qikkcedhtiaiter)oad slantedhor detit liever of
the ink 5 container is engaged with the engagenent hole forned in the
opposi te | & er ahewapl antdhentiward, dilrectdioncothereforean whenadher dnd y
positioned and retai ned, using the sinple structure, and through the sinple
operation. |In souteiner dscdismountedcSxom tbhe dok container

holder, the latch lever side of the ink container
rises following the inclined or curved surface of the
latch lever, projecting from the ink container holder,

10 making it easier to remove the ink container from the.
ink container holder.

When the colors of the inks stored within the
ink container are different from each other, the ink
delivery ports correspondent to these inks are aligned

15 in the direction from one ink container end to the
other end; therefore, when the ink container is
mounted in the ink container holder, the ink delivery
ports and the correspondent ink tapping means of the
ink container holder are sequentially joined as the

20 ink container is rotated, reliably connecting the two
components.

When the ink container in accordance with the
present invention is mounted in the ink container
holder in accordance with the presént invention,

25 the ink container is inserted in such a manner as to
placing the container under the overhang portion which

partially covers the opening of the ink container



10 nounted or disnmounted, the ink container is rotated about the ink
container lateral wall with the claw |ike projection; therefore, the ink
cont ai ner can be nmounted or disnmounted using a snaller space. A recessed
portion, with which the 15 projection fornmed on the ink contai ner engages,
Is formed on both lateral walls of the iné; ont ai ner holder, at the top
ends; therefore, when the ink container i'S fmounted, it is regul ated where
in the ink container holder the ink container is to be nounted, 20 making
it easier to align the clawlike projection with the di sengagenent

prevention hol ﬁ°1§é§;§balt%w 134 9 _q]q\ﬂ:e Méﬁrﬁﬁé}ﬁ éﬁ?tsﬁ?;t : | ever

engages, is forned, n engagenent hole 1s for | ever

guide groove; iRRfied 120 edyfiydd Griltik ﬂ@tﬂéé%{ga{@mtﬁﬂevéﬁ@1+ﬁltch

| ever is pushed in along the l'atch | ever gui de groove, causing the [atch

claw to engagehed@ Ifivriddd) imh oG e tlateralB-wdldl$ of ntwaldinkon, the
|l atch lever is elastically supported at the bottom portion of the ink

cont ai ner, bei epntiaimead hldeant amd tihe dataohl lesewaraf dihkecinlon; therefore
when the ink container is renoved, the latch 5 |l ever side of the ink

cont ai ner 9 sesoataigerhd sslengaged widly the endagemerit thale faetmedyver,
forcing the container to project fromthe ink container hol der, and

t hereby, maki ndn theaopposite dataralhagll dhecefare, the ink

container can be accurately positioned and retained,
using the simple structure, and through the simple
operation. In addition, when the ink container is

10 mounted or dismounted, the ink container is rotated
about the ink container lateral wall with the claw-
like projection; therefore, the ink container can be
mounted or dismounted using a smaller space.

A recessed portion, with which the

15 projection formed on the ink container engages, is
formed on both lateral walls of the ink container
holder, at the top ends; therefore, when the ink
container is mounted, it is regulated where in the ink
container holder the ink container is to be mounted,

20 making it easier to align the claw-like projection
with the disengagement prevention hole.

A latch lever guide groove, with which the
latch lever engages, is formed, and An engagement hole
is formed in this latch lever guide groove; therefore,

25 when the ink container is mounted, the latch lever is
pushed in along the latch lever guide groove, causing

the latch claw to engage easily with the engagement



10 _ Pressing neans for pressing the latch |lever side of the ink
contai ner bottomtoward the opening of the ink container holder is provided
on the bottomwall of the opening; therefore, when the latch clawis

di sengaged fromthe engagenent hole, the ink container 15 is projected
nore, making the ink container to be renpggg nore easily. Wen the ink
container contains a plurality of inks of "different colors, and the ink
contai ner and ink container holder conprises the corresponding 20 nunber
of ink deliver ports and ink tapping nmeans, respectively, the ink tapping

neans are arr aRged. | nrhhgadi € £6A ) Oﬁhérpatéﬁeléfrei:hfs|él&é%hc&@h&s of the
I nk contai ner holder to the other therefore, the joints between the ink

del i very port ssapportédt &ppthg Bﬁ@m6m2§oreiensbﬂbthezﬁﬂk Bohtatineti, ng
pl ates are placed in the ink container holder to divide the internal space

of the - 99-being coldutedrohdbert imtthe wpduandi oytwarduldispaetden;
therefore, a plurality of the ink containers can be nounted, allow ng the
i nks to be ef ftheéxefore whken thetink comtainerchsngemovededtberlateh are
formed on the 5 ink containers and corresponding ink container hol ders,
respectiveby; leverfeide Qﬁéth%kl%bngem %eﬁrélﬁﬁévéhPEE them bei ng

nounted in the mﬁqgg space. i nk conta*ner g deg i S |ntegrallx f or ned
with a recordi$tPh Ye%???? Surface,of ngh@clateh lever, forcing

the container to project from the ink container
holder, and thereby, making it easier to remove the
ink container.

10 Pressing means for pressing the latch lever
side of the ink container bottom toward the opening of
the ink container holder is provided on the bottom
wall of the opening; therefore, when the latch claw is
disengaged from the engagement hole, the ink container

15 is projected more, making the ink container to be
removed more easily.

When the ink container contains a plurality
of inks of different colors, and the ink container and
ink container holder comprises the corresponding

20 number of ink deliver ports and ink tapping means,
respectively, the ink tapping means are arranged in
the direction from one of the lateral walls of the ink
container holder to the other; therefore, the joints
between the ink delivery ports and ink tapping means

25 are stabilized.

Partitioning élates are placed in the ink

container holder to divide the internal space of the



10 cartridge in which the ink container is renovably nountable. Wen this
recordi ng head cartridge is rendered renovably nountable on the carri age,
it is applicable to ink jet recordi ng apparatuses of the serial type. 15
Not only positioning neans for determ ning the positional relationship

bet ween the ink container holder and carrigge is provided on the outward
facing surface of one of the ink cont ai net¥9at er al wal |l s, and al so, a
recessed engagenent portion, which engages 20 with a gui de nenber

el astically supported on the carriage, is forned on the outward facing

surface of the ;qmp ﬁt%ﬂn%:erﬂ]tﬁéolirﬁ&{ﬁé eﬂﬂ{&l{%ﬁ épks%_r_lsé%%&;éahol der

can be nounted on the carriage ug e ‘'sane s s as o) for

ounting the 2%ndrdedial! A Plurd) i3 oM e Nrik Q%‘n%iﬁ@fs cdfie! 5. the

i nk cont ai ner can be nountedon the carri age means of pushing the

opposi te | ater glouitldd, alltdiinditie GHKs WY Beldf HOe dit By Cllséa TBNERT as
to rotate the ink contai ner holder about the positioning neans side;

therefore, thethils cedell MtdminieislEitd® AAnCfices drd OFdihéd 66n 2ENe
retained on the carriage, 5 using a snmaller space. In this case, the

reliabl e cot adnkc aontairers ahd cdorespgdmdimadidlercomeaimex carri age
termnal by neans of arranging the head term nal and the engagenent portion
in a strai ght holdens,paespesgtively; therefore, the ink containers
are prevented from being mounted in the wrong space.
The ink container holder is integrally formed
with a recording head, realizing a recording head

10 cartridge in which the ink container is removably
mountable. When this recording head cartridge is
rendered removably mountable on the carriage, it is
applicable to ink jet recording apparatuses of the
serial type.

15 Not only positioning ﬁeans for determining
the positional relationship between the ink container
holder and carriage is provided on the outward facing
surface of one of the ink container lateral walls, and
also, a recessed engagement portion, which engages

20 with a guide member elastically supported on the
carriage, is formed on the outward facing surface of
the opposite lateral wall; therefore, the ink
container holder can be mounted on the carriage
through the same steps as those used for mounting the

25 ink container in the ink container holder. That is,

the ink container holder can be mounted on the

carriage by means of pushing the opposite lateral wall



10 to the lateral wall of the ink container holder. A holder manipul ating
tab is provided on the outward facing surface of the exposed |ateral wall
of the holder; therefore, the ink container holder can be easily renoved.
Further, the latch claw engagenent 15 hole and the tab are staggered;
therefore It is possible to prevent the m xup between the operation for
renmovi ng the ink container fromthe ink tdfPainer holder and the operation
for renoving the ink container holder fromthe carriage. 20 A
mani pul able tab for nounting the ink container holder on the carriage, or
renoving it, cont ai ner_ hol der n_th

portion, dthat ?%éetﬂ%f?egggsﬁarﬁg?gfoﬁnrﬁPﬁpr9emP8hFﬁeaﬁo$Pr59 |ch is
Phererore, io Fhé L Softplfies"hblagh abbUf! A BENTEIbNIA HES
oper at or placeéléef'eﬂéfefgfﬂ ”?Hat%bﬂ Eaﬁthﬂﬁer noifdr EQBFEF”er ho!der

onto the carriage, or renovi nsequent I'S possible to sinplify

the structure ch:cﬁf‘ﬂtépirtb@Qi%Qoﬁéd”&ﬁ&Wéﬁ&fﬂeﬁ’“Sﬁ the bakd¢ages nounted
on carriage or renoved, as well as to reduce 5 the ink container hol der

size. In pgrtiesing, ambma11érsspaeepulable portion is fornmed at the top
portion of the recessed portion, the nounting or renoving operation can be
nore easily carried outInFthidecasehebhéhreliableutahtacpocanobei s

assured between the head terminal and carriage

terminal by means of arranging the head terminal and

the engagement portion in a straight line in parallel

10 to the lateral wall of the ink container holder.

A holder manipulating tab is provided on the
outward facing surface of the exposed lateral wall of
the holder; therefore, the ink container holder can be
easily removed. Further, the latch claw engagement

15 hole and the tab are staggered; therefore, it is
possible to prevent the mixup between the operation
for removing the ink container from the ink container
holder and the operation for removing the ink
container holder from the carriage.

20 A manipulable tab for mounting the ink
container holder on the carriage, or removing it, is
formed on the ink container holder, in the recessed
portion, that is, the recessed portion relative to the
portion which is projected outward to form the latch

25 lever accommodating portion; thefefore, it is
unnecessary to create specially a space, in which an

operator places a finger when mounting the ink



10 formed on the surface provided with the fixing portion to be held by the
carriage when the ink container holder is on the carriage, at the |ocation
farthest away fromthis fixing portion; therefore, the ink container hol der
can be securely held by the carriage, 15 while allow ng the ink container
hol der to be nounted on the carriage or rejpoved, by a less force, nmaking
the nmounting or renoving operation easier. e mani pul abl e knob portion for
nounting or renoving the ink container, and the nanipul able tab 20 portion
for nounting the ink container holder on the carriage or renoving it, are

di sposed on t hg g rdd olrﬂlatdﬂlj\ﬁ;attfhé hea VA, ?é]f ?P%&:&é‘iﬂ jpe

carriage, concentrating the nmanip bl'e portions; erefore, The nounting

Or renoving OpYigHdeRfhdrt1dp, ARSI pEisie [ diMpLORY ARE stPubpypEved oOr
the ink container holder. In addition, as long as a space usable for the

operator to nmagfpuhd porftidniko be hishipidtidaihéri tH& KoIderngs hol der
I s avail able on the side of the manipul abl e portions, the nounting or

renovi ng oper amounteah die carriagk mr sdwovedy ddevell rasigeoi sedacated. I n
this case, when the 5 mani pul able portion for the nounting or renoving
operation of tlvhe rink modiaigrer halidgn sHdzenboVvin tpar et abvkeporti on
for nmounting the ink container holder on the carriage or renoving it, the
i nk cont ai ner, ttHiscmanipwlabke arbiny ipfiamedrat the top portion

of the recessed portion, the mounting or removing
operation can be more easily carried out.
Further, when this manipulable portion is

10 formed on the surface provided with the fixing portion
to be held by the carriage when the ink container
holder is on the carriage, at the location farthest
away from this fixing portion; therefore, the ink
container holder can be securely held by the carriage,

15 while allowing the ink container holder to be mounted
on the carriage or removed, by a less force, making
the mounting or removing operation easier.

The manipulable knob portion for mounting or

removing the ink éontainer, and the manipulable tab

20 portion for mounting the ink container holde; on thé
carriage or removing it, are disposed on the same
side, relative to the moving direction of the
carriage, concentrating the manipulable portions;
therefore, the mounting or removing operation is

25 easier whether the ink contaiher is involved or the
ink container holder. In addition, as long aé a space

usable for the operator toc manipulate the ink



10 renoved, can be nore easily nounted or renoved. In particular, a
plurality of ink containers can be nounted on the ink container holder, the
mani pul abl e portions of the ink containers are arranged in the sane
straight line; therefore, a conpact and | ogical ‘15 design can be realized,
and al so, the size can be reduced. The carriage in accordance with the
present invention renovably holds the i nk18@mt ai ner hol der integral with a
recordi ng head, anong the ink 20 container holder in accordance with the
present invention; therefore, the ink container holder can be sinmply

d ed, . Usi . | | f he _i.nk ' hol d
i L TR R e R
CEESPLADTS 2% hOUB B8 ChaCHEPRERUS LRI "I plhiE i O

N g 03 ace@hHIRAG ¥pbPati8nPE8ACBE LAYEIEUOBuL" VnePLHE Tnd N col Of

recordi ng head and nohochrone recordi ng can be optionally used. In
particul ar, whegrirhggenkscoptatea., hehdehiw caskhewhdn Rileabl e tab portion
is 5 mounted on the carriage, the manipul able portion of the ink container,
that is, thke |maabputable podtiba Fori phkahbantahgpeort remodinighe i nk

contai ner holder, are disposed on the sane side relative to the noving
direction of toperationgef ther 2hkr eponthinerl dsi disposed above the

-

manipulable portion for mounting the ink container
holder on the carriage or removing it, the ink
container, which is more frequently mounted or

10 removed, can be more easily mounted or removed. In
particular, a plurality of ink containers can be
mounted on the ink container holder, the manipulable
portions of the ink containers are arranged in the
same straight line; therefore, a compact and logical

15 design can be realized, and also, the size can be
reduced.

The carriage in accordance with the present
invention removably holds the ink container holder
integral with a recording head, among the ink

20 container holder in accordance with the present
invention; therefore, the ink container holder can be
simply mounted or removed, using a smaller space.

As for the ink container holder removably
mountable on such a carriage, any ink container holder

25 is acceptable as long as it comprises positioning
ﬁeans, an electrical terminal portion, and a guide

member, and their positional relationship is in



10 between the nmounting and di snmounting operations beconmes coherent,

i nproving operational efficiency, and also, such an arrangenent is superior
in terns of design. An overhang portion, which partially covers 15 the top
surface of the ink container holder when the ink container holder is on the
carriage, is fornmed on the carriage, on [gﬁgfyrface facing the outward
facing surface of one of the |ateral wall the i nk contai ner hol der,
opposite to the mani pul able 20 portions; therefore, the ink container

hol der and carriage can be nore easily aligned. In addition, with the

presence of th%d@ﬂ?&ﬁﬂ&é'ﬁ¥ﬂﬂ‘%ﬁe'ﬁféééd%fiﬂﬁéﬂﬁ]éﬁ” tfﬁic5§§ﬁ?f5 s finger
In o

or the like to contact the termnal portion or 1 ke: 25 wor ds,

the carriage ! g eBLcARdRd RGP Hetth ol tifHocHzthd Veddtai s hehdd

apparatus in accordance with the present invention conprises two -

bearing porti oganabé OptiOnAINY GsRA.l | IRS pad ildifl #3t,PWHdn NEh&eane for
supporting the carriage in the recordi ng apparatus reciprocatively, wherein

t he gap bet weerontainer holderentithc dist intaniipu] dble dats pootfomoisi on
cl oser to the guide nmenber is rendered |arger than that of the other

cl asping pditi ewuntedr enorthe Carriage,aghe mapipudabde fpart o of
excessi vely deforned, when the ink container holder is nmounted or

di snount ed, el thendnkngoptaisen.h&hdtedm.i dhe latch lever, and the

manipulable tab portion of the ink container holder,
are diéposed on the same side relative to the moving
direction of the carriage; therefore, the relationship

10 between the mounting and dismounting operations .
becomes coherent, improving operational efficiency,
and also, such an arrangement is superior in terms of
design. |

- An overhang portion,'which partially covers

15 the top surface of the ink container holdef when the
ink éontainer holder is on the carriage, is formed on
the carriage, on the su;face facing the outward facing
surface of one of the lateral walls of the ink
container holder, opposité to the manipulable

20 portions; therefore, the ink container holder and
carriage can be more easily aligned. In addition,
with the presence of the overhang portion, it is
difficult for the operator's finger or the like to
contact the terminal portion or the like; in other

25 words, the carriage terminal can be protected.

Further, the ink jet‘recording apparatus in

accordance with the present invention comprises two



10 problens. Since the ink jet recording apparatus in accordance with the
present invention conprises the carriage in accordance with the present

i nvention, the space necessary for nounting the ink container holder 15 on
the carriage or renoving it, or nounting the ink container into the ink
contai ner holder or renoving it, can be smaller. Consequently, it is
possible to realize a smaller ink jet recd@fimg apparatus. Further, the ink
container is accurately positioned in 20 the ink container holder, and the
i nk container holder is accurately positioned on the carriage; therefore,

It is possible_to ﬁrovide a highly reliahle ink jet rﬁcording1ﬁ§£aratus
capabl e of proBE&FAGShPOTHISRS ARG tugeClagping ‘portiong, a8 (4he | nyenti on

has been described w.th referen to the structyres disclosed rein, it is
not” confi ned t FUPROTEATS, [ean& %‘?’ rtsl’?pé’r?(fiim% the -cﬁﬁi%&ﬁ)lli‘bg&f%n is
nLended Lo CoBEoMiha BRI R RARIRI AR ot b LS,
20 25 between the two components constituting the clasping
5 portion closer to thé guide member is rendered larger
than that of the other clasping portion; therefore,
the carriage is prevented from being excessively
deformed, when the ink container holder is mounted or
dismounted, eliminatihg one of the operational
10 problems.

Since the ink jet recording apparatus in
accordance with the present invention comprises the
carriage in accordance with the present invention, the
space necessary for mounting the ink container holder

15 on the carriage or removing it, or mounting the ink
container into the ink container holder or removing
it, can be smaller. Consequently, it is possible to
realize a smaller ink jet recording apparatus.
Further, the ink container is accurately positioned in

20 the ink container holder, and the ink aontainer holder
is accurately positioned on the carriage; therefore,
it is possible to provide a highly reliable ink jet
recording apparatus capable of producing high quality
images.

25 While the inventioh has been described with

| reference to the structures disclosed herein, it is

not confined to the details set forth and this



This is the replacenent sheet WHAT IS CLAIMED IS 1. An ink container for
containing ink to be supplied to an ink jet head to which said ink

contai ner is detachably nountabl e, conprising: an ink supply port for
supplying the ink to said ink jet head; a air vent for fluid comrunication
wi th anbience; a claw1like projection provided on a first 10 side of said
ink container; a latching | ever provi ded df®% second si de opposite from
said first side of said ink container, said |atching | ever being
resiliently supported on said ink container and having a latching claw. 15

2. A contai ner accordi ng to d. ai wherein a tqp side of said ink
cont ai ner adj af@Ricatdon 1§ %Bqﬁgaéb[£QMHQﬁ§f\HWQ#ZFQéiﬁﬁﬁﬁFkﬁﬂﬁi%ﬁ. 3.

A contai ner accQrding to Claiml. wherein rojection i rovided on a top
end portion of cg’aé’i%% &5h e ick?é"esé‘flg:hflinr st?’egr?dl?&ﬁﬁﬁj %ﬁscf@ée adj acent said
first side. 4., her rqj t im rel jd | atching

| ever is suppor1 f g@a&%&%ﬂ% toﬁctg‘%dg%%eséfgt?’n fg:doln]\t,gz}ﬁn'g‘# r%%?iang%ht sai d
second side, and is :

5

10

15

20

25



This is the replacenment sheet -107- 5. A container according to™daiml,
wherein said first side having the clawlike projection |sTBs$ﬁa Replaced

adj acent a bottom of said ink container. 6. A container acc
1, wherein said container contains only one color ink. 10 7 %’Iﬁmr
accordlng to Caim1, wherein said container contains a pIura

- inks, and wherein said container is partltloned into the plurality of

chanbers each of which has said supply %@rt to contain t

8. A cont ai ner accor di ng to Claim?7, wherein the plural |nm@)ﬂmmnm,um
ports are arranged in a direction fron1sa|d first side to said secom I dE.
20 9. An ink container holder for holding an ink container for containing

ink to be syppld 8% t&%grpk 1¢ €t head, conprising: an opening for receiving
the ink con I vi ng tube for receiving the ink 25 fromsaid
ink container; 3| fi i | {HIETdEnt deidr heys r@o@téiﬂ:‘éﬁge{m%é‘g hol e for
engagenent mnth a clawlike projection of the

be supplied to an ink jet head to which said ink
container is detachably mountable, comprising:

an ink supply port for supplying the ink to
said ink jet head;

a air vent for fluid communication with
ambience;

10 a claw-like projection provided on a first
side of said ink container;

a latching lever provided on a second side
opposite.from said ink container, said latching lever
being resiliently supported on said ink container and

15 having a latching élaw. |
2. A container according to Claim 1, wherein a
top side of said ink container adjacent said first
side is provided with a stepped portion.
20
3. A container according to Claim 1, wherein a
projection is provided on a top end portion of a side
connecting said first and second sides adjacent said
first side. |
25
4, A container according to Claim 1, wherein
said latching lever is supported on a bottom side of

said ink container adjacent said second side, and is



This is the replacenent sheet Date: -108- ink container; a second internal
wal | having a second engagi ng hole for engagenent with a latching claw of a
| at ching | ever of the ink container; and a projected portlon for coverlng a
part of said opening. 10: An ink container hol der accordingT Re mwd
wherein an engaging recess is forned in a top portion 10 of

connecting said first internal wall aan%ﬂld second i nternal

end adj acent said first internal wall An i nk contai ner hol der
according to Caim9, 15 further conmprising a |atching | ever—gui de groove

for guiding a |atching Iever of the ink container, said guidi

ggv:c ng ﬁn engagi ng hol e. An i nk contai ner hoI der accordiﬂﬁMH jl“'“!m““‘
urther GQIRG Iy HP%:”@%H@E a1 g9i ng a bottom surfac

cont ai ner tomaré %he openi ng. ?g An Pﬁk cont ai ner hol der according to

CGaim9, wherein a plurality of ink receiving nmeans are 25 provided to

extend in a direction fromthe first internal wall to the second internal

wal | . 5. A container according to Claim 1, wherein

said first side having the claw-like projection is

inclined adjacent a bottom of said ink container.

6. A container according to Claim 1, wherein

said container contains ohly one color ink.
10

7. A container according to Claim 1, wherein
said container contains a plurality of color inks, and
wherein said container is partitioned into the
plurality of chambers, each of which has said supply

.15 port, to contain the color inks..

8. A container according to Claim 7, wherein the
plurality of supply ports are arranged in a direction
from said first side to said second side.

20 _

9. An ink container holder for holding an ink
container for containing ink to be supplied to an ink
jet head, comprising:

an opening for receiving the ink container;
an ink receiving tube for receiving the ink
% from said ink container; .

a first internal wall having a first engaging

hole for engagement with a claw-like projection of the



This is the replacenent sheet Date; 14. An ink container hol der according

to daim9, wherein a plurality of partition walls for partitioning the

opening into the plurality of portions, for each of whi dhis Replaced
engagi ng hol e and said second engagi ng hol e are provided.
cont ai ner hol der according to Caim 14, wherein the plura nd

in one of portions receives one color ink container, and the 10 other
recei ves color containers. 16. An im@Q§ﬁnajner hol der according to Caim

t

14, wherein a crossing portion between said bottomandsaid first internal
wall is provided with an inclined 15 portion. 17. An in i r
according to Craim9. further conprising an integral recmmm‘mnu‘mum
ef fecting recor %io %r}“%,r ecording material, wth which recofdi'ng*hedd 8aid
I nk receptoflﬁs in ‘communi cation. 18. An ink container hol der

according to Oaim 1%, fliesdd Li@lhdHer1 | Bavihg ! £lsdeord car i age

reci procal ly novabl e, a sal d holder further conprises a positioning

portion, onghddditlg Hole fo¥ difddementiGritle a Nkatehing nelawanf eaectric
contact for el'ectric connection with head contacts of an ink jet

latching lever of the ink container; and
5
a projected portion for covering a part of

said opening.

10. An ink container holder according to Claim.9,

wherein an engaging recess is formed in a top portion

1 of a wall connecting said first internal wall and said
second internal wall at and end adjacent said first

internal.wall.

11. An ink container holder according to Claim 9,
15
further comprising a latching lever guide groove for
guiding a latching lever of the ink container, said

guiding groove having an engaging hole.

12. An ink container holder according to Claim 9,
20
further comprising urging means for urging a bottom

surface of the ink container toward the opening.

13. An ink container holder according to Claim 9,
. wherein a plurality of ink receiving means are
25 '
provided to extend in a direction from the first

internal wall to the second internal wall.



This is the replacenent sheet head nounted to said ink COﬂﬁ@Eﬂ&&thQHReaﬁﬁ
engagi ng portion, provided a second side of said ink contai r
engagenent wi th guiding nmenber resiliently supported on salﬂng&ﬂwgww :
An i nk container holder according to Caim 18, wherein sai

and sai d engaging portion are arranged on a line parallel to said wall. 20.
An ink container holder according to g%%g£%19, further conprising an
operating portion projected out of sai ond si de of saiﬂ

hol der. 21. An i nk container holder according to d ai m‘£ |||mmmmmw

operating portion and said engaging hole are provided at di*fféreht ® ° * —

positions. 15 22.
sai d recordingIQead
energy for ejecCti'ng

Caim22, wagkeeint Bept

An ink container holder according to Caim17, wherein

S 1BhCELReLSP AN WASES LYY GeRgAL 1 ther

e’ nk. N1 nk contal er according to

ReaTa e ye gl Partitich Wa1TePGdyd Ng of the ink. 24.

1
An ink contalner according to Caim1l, wherein a top 25 portion of said

l'at ching | epartitibns

hgnefdea¥prningMinht® %hede pluidliihe lgaered portion is
e

contactable to the side.
portions, for each of which said first engaging hole

and said second engaging hole are provided.

An ink container holder according to Claim

14, wherein the plurality is two, and in one of

portions receives one color ink container, and the

other receives color containers.

.An ink container holder according to Claim

14, wherein a crossihg portion between said bottom and

said first internal wall is provided with an inclined

An ink container holder according to Claim 9,

further comprising a 6 with which said ink receptor is

in fluid communication with said recording head.

An ink container holder according to Claim

18, wherein said holder is mounted on a carriage

reciprocally movable, and said holder further

comprises a positioning portion, on a first side, for

5
15.

‘10
16.

15

portion.

17.

20
18.

25

positioning the ink container; an electric contact for

electric connection with head contacts of an ink jet

head mounted to said ink container; a guiding member,



This is the replacenent sheet 25. An ink container accor di T Spsst laced ; .
wherein said latching | ever has a portion bent to be cl oser J n

26. An ink container according to Caim25, wherein said |a as

a central portion having a | arger thickness. 27. An ink container according

to Caim1, wherein bottom side has a recess for escaping—a spring of—=a

hol der. 28. An ink container according_&g Caim1l, wherein saiethn

port has an oval shape with a |l ong side Qtendi ng in a mﬁmawmvﬁﬁnmnm
of said ink container. 29. An ink container according to | ,L Wer el n*a
guiding portion is provided around said ink supply port, said guiding

portion is elongated in a nmounting direction of said ink container. 30. An

i nk cont ai nefegfTPedtNY E@pHbata8uSonaes8LBndakddkk reenkagagemeat Yel | ow,
magenta and cyan ink contalining portions in this order. 31. An ink

cont ai ner acwDtNi &g éngé&gihg) porvhencos said linakcbongalineer hoddewr.ved from
t he side. 32. A protection nenber for an ink container having an
engagi ng projection, elastic latching lever with a |atching claw and ink
supply portion, conprising: :
s 19.. An ink container holder according to Claim
18, wherein said head contact and said engaging

portion are arranged on a line parallel to said wall.

20. An ink container holder according to Claim
10 19, wherein an operating portion is projected out.
21. An ink container holder according to Claim
20, wherein said operating portion and said engaging
hole are provided at different positions.
15
22. An ink container holder according to Claim
17, wherein said recording head has electrothermal
transducers for generating thermal energy for ejecting
the ink.
20
23. An ink container holder according to Claim
. 22, wherein the thermal energy causes film boiling of

the ink.

25 24, An ink container holder for holding an ink
container for containing ink to be supplied to an ink
jet head with which said ink contéiner is integral,

said ink container holder is detachably mountable to a



a protecting portion for covering said |latching |ever mh%@gM&}%g t act
thereto; a bottom portion for covering said:ink supply p ;
portion having an ink absorbing material or a cap; a r'ecq%mlm,
with said projection; an engagi ng portion for engagenent

t he ink container adjacent said |lever. 33. An ink container according to
Claiml, further conprising a negativeniifssure pr oduecirag—raterial—therei n.
34. An ink container according to Clainrl,further co sy _ '
pressure producing nmaterial therein, and said ink SUpngIIili’Irlﬂ"i“"WFhmEd
with a fibrous material of fibers. 35. An ink container =aceording (0 & aim
1, wherein when said ink container is nounted to the holder, said latch--

cl aw t akes acgygiéééwkéggyfbégigyc&?g§%%g§ Lo6mbeskiAag: 36. An ink containgr

according to aim1, wherein said [at clawi1s a projection, fromsaid
latch lever, having athei Dibpr&ven@Rt O¥e8B4EhY inNMEhad/£ifgti Nk contai ner
according to Claiml, wherein a |line passing through a center of said
supply port icperathi ne rpention| for tmoanting andndehountingeofesadd t he
clawlike projection and a center of the latch claw of the latch lever, is
not nore 5t hainK CcomtaineB8and\na i s&condt epaeratingopdrhyonof@rai m 1,

laced
nt
of

mounting and demounting thereof relative to the
carriage, are provided in a same side relative to a

movement direction of said carriage.

25. An ink container holder according to Claim

10
24, wherein said first operating portion is located
above said second operating portion.
26. An ink container holder according to Claim
24, wherein a plurality of such first operating
15

portions are provided, which are arranged on a line.

27. A reciprocable carriage for an ink jet
apparatus, comprising:
20 a mounting portioh for mounting an ink
container holder;
a positioning portion, on a first side, for
positioning the ink container;
an electric contact for electric connection
- with head contacts of an ink jet head mounted to said
ink container;

a guiding member, resiliently supported on a

second side, for engagement with an engaging portion



wherein a line passing through a center of the supply tube of said head
contacted to said supply portion and perpendi cul artoa-tine conmmecting a
center of the clawlike projection and a center of {fypssnbediitdBeed @plagh t he

| atch I ever, is not nore than 10 nm 39. An ink co | ng to
Claiml1, V\,herel n said supply portion is on a line coﬂlﬂuﬂwmm I:er
sai d clamflike projection and a center_pf,the latch

i
- | ever. This is the replacenent sheet m%ereln said latching | ever
curved away fromthe side. 40. A protection nmenber for an ink cont a| ner 5
havi ng an engagi ng projection, elastic latching |ever with a lTatching claw

and ink supply portion, conprising: a protecting porias ul‘ ”:“lmnlng said
| at ching | ewsr derink tdontaimnt desldéereto; 10 a me;l m r
covering said ink supply port, said bottom portion havihg 'an™ nR absorbi ng
material or a cap; a recess for engagenment with said projection; an =~

engagi ng portion for engagenent with a 15 corner of_the_ink container
adj acent said |128er. Micarringeterrdibng oko Liaimt23ndfYEERAE i nk

comprising a cover for covering a part of the ink

5
container.

29. A carriage according to Claim 27, wherein
said contact and said guiding member are faced to each
other.

10

30. A carriage according to Claim 30, further
comprising two bearings on a guiding shaft and two
sandwiching portions for sandwiching the guiding
shaft, and a distance between members constituting one

2 of said sandwiching portions is larger than a distance

between members constituting the other of said

sandwiching portions.

31. An ink jet apparatus having said carriage
20
defined in Claim 27, comprising means for supplying
electric signal to said recording head of_said ink

container holder to eject the ink.

32. An ink container according to Claim 1,
25 .
wherein a top portion of said latching lever is
inclined away from the side, and the tapered portion

is contactable to the side.



containers, for being nounted to an ink container holder for holding a
plurality of ink containers, and 20 detachably nountable to a reciprocable
carriage, conprisinpg—a fiTst mark indicative of a first color of the ink,

cor respondi ng, t Qy & fispeén REBladed O sai d i nk hol der; 25 a second mark
i ndi cative of mﬁ!\ of the ink, corresponding to a second mark on
h

aid ink hol der ‘mﬂmm‘um e repl acengy_ sheet . 42. : I ng
appar at us, con‘i\“ ; | procabl e carriage; a hol delmull\’u“ulmmlmmgral
ink jet head, said holder being detachably nountable to *said 5 chrri ade;

I nk containers each detachably nountable to said hol der by engagenent and
di sengagenent between an engagi ng portion and a |latching claw of each of

said ink contai3zers, ahiigk v adinddreRidordiny o aim 22,25

wherein said latching lever has a portion bent to be

closer to the side.

5
34. An ink container according to Claim 33,
wherein said latching lever has a central portion
having a larger thickness.
35. An ink container according to Claim 1,
10

wherein bottom side has a recess for escaping a spring

of a holder.

36. An ink container according to Claim 1,
wherein said ink supply port has a rectangular shape
15
with a long side extending in a mounting direction of

said ink container.

37. An ink container according to Claim 1,
wherein a guiding portion is provided around said ink
20
supply port, said guiding portion is elongated in a

mounting direction of said ink container.

38. An ink container according to Claim 8,
. wherein said ink container has yellow, magenta and
25 '
cyan ink containing portions in this order.

39. An ink container according to Claim 1,
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wherein said latching lever is curved away from the

(AR R

side.

40. A protection member for an ink container
having an engaging projection, elastic latching lever
with a latching qlaw and ink supply portion,'

- comprising: |
a protecting portion for covering said
latching lever lever without contact thereto;

1 a bottom portion for covering said ink supply
port, said bottom portion having an ink absorbing
material or a cap;

a recess fqr engagement with said projection;

an engaging portion for engagement with a

15
corner of the ink container adjacent said lever.

41. A combination of a first and second ink
containers, for being mounted to an ink container
holder for holding a plurality of ihk containers, and

20 detachably mountable to a reciprocable carriage,
comprising:

a first mark indicative of a first color of
the ink, correspdnding to a first mark on said ink
holder;

25 _
a second mark indicative of a second color of

the ink, corresponding to a second mark on aid ink

holder.
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42, An ink jet recording apparatus, comprising:
a reciprocable carriage; |
a holder having an integral ink jet head,
said holder being detachably mountable to said |
carriage;
| ink containers each detachably mountable to
said holder by engagement and disengagement between an
engaging portion and a latching claw of each of said

ink containers, which have different colors.



