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INK CONTAINER FOR INK JET PRiNTER,
HOLDER FOR THE CONTAINER CARRIAGE FOR THE HOLDER

AND INK JET PRINTER

FIELD OF THE INVENTION ANﬁ RELATED ART

The pfesent invention relates to an ink jet
recording apparatus for recording images on recording
medium by means of ejecting ink thereon. In |

particulér, it relates to such an in jet recording

. apparatus comprising: an ink container for storing the

recording ink; an ink container holder for removably
holding the ink container, a carriage which removably

holds the recording head, and is moved in a manner of

-scanning the recording medium, in terms of the

relative movement between the carriage ana recording
medium. |

‘Conventionally, the recording appafafus,_
which records images on recording medium (hereinafter,
it may be called "recording paper") such as paper,
fabric, plastic sheet, OHP sheet, or the ;ike, has
been proposed in the form of an apparatus capable of
accommodating recording heads of various system; for
example, the wire-dot system, thermal system, thermal
fransfer system, and ink jet system.

Among such recording systems, the ink jet
system is a quite_non-impaét system, whiéh records

images on the recording medium by means of ejecting
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ink from ejection orifices (nozzles)_aligned on a
recording element. Therefore, recording apparatuses
employing this ink jet SYStem (hereinafter, an ink jet
recording apparatus) can recdrd with high density at a
high speed.

The form of the ink jet recording apparatus
is chosen to accommodate specific functions of a
system in which tﬁe recording apparatus is employed,
and also to match the way it is used. Generally
speakin§ 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 recordiag, a recording head which ejects
ink droplets from a plurality of eiection orifices is
moved in the direétidn (primary scanning direction)
perpendicular to the direction (secondary scanning
di:ection) in which the recording paper is conveyed,
in a manner of serially scanhing the recording medium.
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
makes a single line af scanning run across the
recording medium, a recording is made on the -recording

medium across a width correspondent to the number of
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nozzles aligned in the recording head in parallel to
the secendary scanning direction.

Further, the ink jet recording apparatus is
inexpensive to run, and its size can be easily
reduced. In addition, it can be easily used with a
plurality of color inks to record color images.
Lastly, it can record at a high speed. In particular,
when a line-type recording apparatus employing a line-
type recording head, in which a large number of
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
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
cemputer, 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,
there are: the ink:jet recording heads employing
electromechanical transducers such ‘as piezoelectric

elements; those employing electromagnetic devices such
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as a laser that irradiates electromagnetic wave to
generate the heaf to be used for ejecting the ink
droplets:; those employihg electrothermal transducers
comprising heat generating resistors to be used for
heating the liquid; and the like.

| Among the ink jet recording heéds described
in the foregoing, those empioying the ink jet
recording system that uses thermal energy to eject the
ink droplets can record with high resolution, since
the ejection orifices thereof can be aligned with high
déﬁsity. 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 integrated,
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
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
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
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type, the positioﬁal_relationship between the
recording head and ink container, or between a
recording head cartridgé comprising the recording head
and ink container integral fherewith, and the
carriage, is an essential matter in terms of printing
quality. One of the means for fixing their -
relationship comprises a hole, and a pin that engages
into the hole, whérein fhe positional relationship can
be accurately fized as the hgle and bin are engaged.
In the éaée of a small ink jet recofding
apparatus, a mechanism comprising a lever or the 1iké,
which is operated for moving the ink container or
recording head cartridge in various directions, has
been employed as a mechanism for fixing the
aforementioned positional relationship between the
recording head and ink container, or between the
reéording head cartridgé and carriage, so that the
installation or removal thereof requires a smaller

space than otherwise.

SUMMARY OF THE INVENTION

The aforementioned mechanism, which moves the
ink container or recording head cartridge in wvarious
directions during installation or removal thereof,
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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However, its operation for installing or removing the .
ink container or recording head is relatively
complicated. Therefore; it is important to obtain a
sfructure which is small, simple to operate, trouble
free during the installing or removing operation, and
also does not reduce accuracy in the positional
relationship.

Accordingly, the primary object of'the
present invention is to provide: an ink container,
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 reduded; and an ink jet recording
apparatus qomprising such a carriage. .

Another dbject 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

" 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 coﬁprising such an ink container and a
holder for such an ink container.

| Another object of the present invention is to

provide an ink container structure that improves the

ink supplying capacity while allowing the ink
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container size to be reduced.

From a different point of view, the object of
the present invention is to provide an ink jet
recording apparotus capable of improving operational
properties.

Another_bbject 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
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

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 performance. .

Another object of the preéent invention is to
provide an inexpensive ink container by means of
simplifying the cxternal 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
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
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particular, when such an ink container is mounted
through a rotary motion.

The present invention was made in
consideration of the discovery that the ink container
failed to be reliably mounted depending 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, wheﬁ.at least the width or length of the
ink container is more than the thickness (height)
thereof.

The present invention is an invention capable
of accomplishing at least one df the aforementioned
objects, and effectively solves various shortcomings
of the ink container, which.have not been recognized.

Acdordiﬁg to an aspect of the present
invention, there is prbvided an ink container for
containing ink to be supplied to an ink jet'head to
which the ink container is detachably mountable,
comprising: an ink supply pbrt for supplying the ink
to the ink jet head; a air vent for fluid
communication with ambignce; a claw-like projection
provided on a first side of the ink container; a
latching lever provided on a second side opposite from

the ink container, the latching lever being

‘resiliently supported on the ink container and having

a latching claw.
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According to another aspect of the present
invention, there is provided an ink container holder
for holding an ink container for coﬁtaining ink to be
supplied to an ink jet head, comprising: an opening or
receiving the ink container; an ink receiving tube for
receiving the ink from the ink container; a first
internal wall having a fifst engaging hole for |
engagement with a.claw-like projection of the ink
container; a second internal wall having a second
cngaging hole for engagement with a latching claw of a
latching lever of the ink container:; aﬁd a projected
portion for covering a part of the opening.

According to a further aspect of the present
invention, there is provided an ink container holder
for holding an ink container for containing ink to be
suppiied tc an ink jet head with which the ink
container is integral, the ink ccntainer holder is.
detachably mountable to a carriage reciprocally
movabie, comprising: the improvément residing in that
an operating portion from mounting and demounting of
the ink container and an operating portion for
mounting and demounting thereof relative to the
carriage, are provided in a same'sidé relative to a
movement direction of the carriage.

According to a further aspect of the present
invention, there is provided a reciprocablc carriége

for an ink jet apparatus, comprising: a mounting
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portion 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 the ink container; a guiding member,
resiliently supported on a second side, for engagement
with an engaging portion of the ink container holder.
The protective member in accordance with the
preeent invention is a protective member for
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, aﬁd
one of the surfaces of the protective member is
provided with a projection which is inserted into a
recess O0f 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
opposite to the surfece on which the projection is
disposed, with the engagement portion of the holder,
or disengaging them. It is characterized by
comprising: a protecfive portion for covering, with no
contact, the elastic, operational latch lever, on
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
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delivery port; a recess for accommodating the
projection; and an engagement portion which engages
with the upper corner of the ink container, on the
side of the aforementioned elastic, operational latch
lever. Therefore, the present invention can offer
reliable, effective, and comprehensive protection for
the ink container, by means of proteéting and/or using
the projection member of the ink container.

| From the sfandpoint of the operational
improvemént accomplished by the pfesent invention, the
present invention is characterized 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 thé ink onto the
recording medium; are removébly mountable on the
carriage, which is reciprocated along the surface of
the aforementioned recording medium in order to scan
the recording medium by the recording head; and can be

held in the ink container holder capable of holding a

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
retaining portions of the ink confainér holder are
marked with the first and second colors, respectively.

With the provision of the above described structure
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and/or color marks, it is possible to eliminate ink
container installation error as well as other
operational errors.

As seen from the standpoint of the
operational improvement of the ink jet recording
apparatus, the ink jet fecording apparatus in
accordance with the present invention, which records
images by means of éjecting the ink onto the recording
medium, is characterized by comprising: a
reciprocatively supported 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 the
ink container, and which is mounted into, or démounted
from, the holder by means of engaging the latching
claw with the engageﬁent portion of the holder in
which the ink éontainer is mounted; wherein the colors
of the ink containers are different from each other.
It is preferred that thee colors resemble the color of
the carriage integréted with the apparatus, and the
colors of the removably mountable ink containers are
brighter than the carriage. Such 5 color scheme
offers various advantages as will be described in the

embodiments illustrated in Figures 19 and 27, in

- particular, when the mounting or demounting operation

involves limited portions of the carriage or holder,
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since the structure involves in mounting or demounting
of the ink containers can be easily recognized by the
colors, making it‘easief to mount or demount the
containers. |

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
pfesent invention takén in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of an
embodiment of the ink jet recording_apparatus in
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
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.

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

recording apparatus illustrated in Figure 1, being
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connected with the ink container, and oriented to show
the head terminal.

Figure 6 is a perspective view of the
monochrome recording head cartridge mountable in the
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
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. |

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.

| Figure 10 is a perspective view depicting the
second step for mounting the recording head cartridge
into the ink jet recording apparatus iliustrated in
Figure 2.

Figure 11 is a plan view of the recording
head cartridge illustrated iﬁ Figure 5.
| Figure 12 is a sectional view of the
recording head cartridge illustrated in-Figure 11, at

a sectional line A-A.
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Figure 13 is a plan view of an ink container
mountable in the recording head cartridge illustrated
in Flgure 5.

Figure 14 is a sectidnal'view of the ink
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 ié connected to a mono~color holder.

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
recording head cartridge.

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

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 thé recording
head cartridge illustrated in Figure 6, wherein the
cartridge is on the carriage.

Figure 20 is a perspective view depicting the

color recording head cartridge mountable in the ink
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jet recording apparatus illustrated_in Figure 1,
together with two ink containers to be welded to this
cartridge.

Figure 21 is a plan view of the bottom of the
color recording head cartridge illustrated in Figure
20,

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

Figure 23 is a sectional view of'Figure 22,
at a sectional 1line 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
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
carriagé illustrated in Figure 3, and the color
recording head cartridge illustrated in Figure 22,
wherein the cartridge is on the carriage.

Figure 28(a) is a perspective view of a
containef holder 60, which is integral with black-
dedicated recording head BHD, and holds only the black
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
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ink container 130 and a color ink container 140.

Figures 29(a) and 29(b) are top and bottom
views of the container holders 60 and 160,
respectively.

Figure 30(a) is a perspective view of the
black ink container 30, mainly showing the bottom
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
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
the color ink contéiner 140 as well as the protective
member 201; and Figure 31(c) is a'sectional view of
the.partial structure of the protective membefL'

Figure 32(a, b, c, 4, e and f).are drawings
of an embodiment of the black ink container 30, which

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
the center line of the unidirectional ink delivery
member, wherein the container measurement has'been

accuratély {proportionally) reduced, and Figures 32(a,



10

15

20

25

-18-~

c and d) are triangularly arranged around Figure
23(b).

Figure 33(a, b, ¢, 4, e, f-and g) are
drawings of an embodiment of the black ink container
130: a left side view (a), a top view (b), a front
view (¢), 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) gf the
top view (b), the absorbing meﬁbe: having been
removed, wherein the container méasurement has been
accurately (propprtionally) 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
sectionél view (f) of the front view (c) at a
sectional plane that includes the center line of the
unidirectional ink delivery mémbér illustrated in (c),
wherein the container measurement has been accurately
(proportionally) reduced, and drawings (a, 4, é and e)
are triangularly arranged around the top view (b).
Figure 35 is an enlarged projection of Figure
34(c), that is, the top view, in which the absorbing

member has been removed.
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Figure 36 is a conceptual drawing depicting
the relationship among the va:ious measufements of the
ink container, which contributes to increase the ink
delivery efficiency.

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
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)

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
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 black ink container 300, wherein (a)
is a top viéw, and (b) is a side view.

Figure 43 is a drawing of the packaged

protective member 400 containing the black ink
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container 30, wherein (a) is a top view, and (b) is a
side view.

Figure 44 is a detailed drawing of the
protective member 400 illustrated in Figures 42 and
43, wherein(a) is a partial sectional view; (b), an
enlarged, partial vigw; and (c) is a partial sectional
view depicting how the p;otective member 400 is
engaged with the ink container.

Figure 45 is an explanatory drawing
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
0.5 mm. _

Figure 47 is an explahatory drawing
describing the thi:d aspect of the present invention:
0.3 mm < a< 0.8 mm.

Figure 48 is an explanatory drawing
describihg.the foufth aspect of the presenf invention:
40 gf/mm2 < N« 80'gf/mm2, wherein N is a contact
pressﬁre.

Figure 49 is an explanatory drawing
describing the second aspect of the present invention:
the distance is no more than 10 mm.

Figure 50 is a sectional view of the

modification of the ink container holder and ink
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sectional view of further

holder and ink
sectional view of further
container holder and ink
sectional view of further
container holder and ink
sectional view of further
container holder and ink
sectional view of further
container holder and ink
perspective view of a
container.

perspective view of another
container.

perspective view of another
container.

perspective view of another
container.

plan view of another

container.

sectional view of the ink
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container illustrated in Figure 60, at a sectional
line B-B.

Figure 62 is a sectional view of the ink
container'and mono-color holder, wherein the container
is in the holder. .

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
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 perspecfive view of
the latch lever knob in the third embodiment of the
ink container in acpordance with the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

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

Figure 1 is a perspective view of an
embodiment of the ink jet recording apparatus in
accordance with the present invention. In the
drawing, a recérding head cartridge 1 is removably

mounted on a carriage 2, which is supported on a guide
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shaft 5 and a guide rail 12. The guide shaft 5 and
guide rail 12 are fixed to a frame 4 at both ends, in

parallel to each other,'and the carriage 2 is slidable

~on these shafts 5 and 12 in the direction which is

perpendicular to the direction in which recording
medium P is conveyed, and also 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
rotatively supported follower pulley (unillustrated).
A driver pulley 13 is fixed to fhé outpﬁt shaft of a
carriage drive motor.lb. As the cérriage driver motor
10 is driven, the carriage driver belt 11 is rotated,
reciprocating the carriage in the aforementioned
direction.

The recording head cartridge 1 is constituted
of an ink confainer holder comprising: a nozzle
portion 50 (Figure 5) as a recording head for ejecting
the ink in response to a recording signal, that is, an
electric'signal for ejecting the ink; and a mono-color
holder 60 (Figure 5) which removably-holds the_ink
container 36 for storing the ink. The nozzle portion
50 is located at the bottom (bottom end portion of the
drawing) of.the recording,héad cartridge 1, from which
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
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provided on the carriage 2. The controller circuit
controls the operation of this ink jet recording
apparatus. The flexible cable 3 is disposed in
parallel to the moving direction of the carriage 2,
and forms a loop as the carriage moves. The recording
head cartridge 1 and carriage 2 will be described in
detail at a later time.

The recdrding medium P is mounfed on a
pressure plate 8 rotatively supported on the frame 4
at both ends. Thé pressure plate 8 is under a
pressure directed toward a pickup roller 9 by a
press;ng means (unillustrated). The recording medium
P placed on the pressure plate 8 is pressed upon the
pickup rollier 9. As the pickup roller 9 is rotated in
response to 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 pfessure'
plate 8 has separating means (unillustrated) such as a
sepafating claw, which is émplqyed in a conventional
automatic sheet feeding apparatus;'thérefore, only a
single recording medium P, that is, the tobmost sheet,
is fed out by the function of this separating means.

The recording medium P héving been fed out by
the pickup roller 9 is fed downward of the carriage 2,
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
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on the recording medium P positioned in this manner.
On the further downward side of the carriage 2,
relative to the direction in which the recording medium
P is conveyed, a sheet discharger roller 15 and a spur
16 are disposed, opposing each other, and the
recording medium P having passed underneéth 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
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
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'apparatus illustrated in Figure 1, wherein
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 recdrding
apparatus illustrated in Figure 1 is placed in the
shell. |

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
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top case 17 has an opening which is located adjacent

to the pressure plate 8, and the opened top cover 19

serves as a tray to be used for setting the recording

medium P on the pressure plate 8. The top case 17 has
another opening which extends from its central portion
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
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
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
cartridge.

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

Generally, the carriage 2 has a configuration
lfke a frame, and in its void, the recording head

cartridge 1 (Figure 1) is mounted. On the back
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surface of the carriage 2, two bearings 2a are
integrally attached, through which a guide shaft 5 is
put. On the front surface of the'carriage 2, two
guide rail holders 2b as holding means, and a stopper

2c for preventing the carfiage deformation, are

. integrally mounted. The guide rail holders 2b are

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 Zé, the
guide rail holder 2b, and the carriage deformation
preventing_stopper 2¢c. 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 (Figuré 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

hblder 2b; therefore in practical terms, the carriage
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2 is supported at three points excluding the carfiage
deformation preventing stopper 2c¢. This is due to the
following factor. In consideration of the load
applied by the sliding carriage 2, three supporting
points, which are not in a straight line, are enough
to support the carriage 2 in parallel to the base 4.
Further, the provision of the carriage deformation
preventing stopper 2c¢ is for preventing the cafriage 2
from being unnecessarily displaced or deformed by the
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 that operational

- troubles can be avoided. The reasons for disposing

the carriage deformation preventing stopper 2c on the
head guide 22 side is that, when the recording head
cartridge 1 is mounted on, or removed frpm, the
éarriage 2, a certain amount of force is applied to
this head guide 22.

The flexible cable 3 is routed through a
predetermined péth, 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
thereby an electrical connection for the recording
head cartridge 1, when the recording head cartridge 1

is mounted on the carriage 2.
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The cable retainer 21 is constituted of a
bent plate member of electrically conductive material
such as stainless steel. The top end constitutes a
cover portion 2la extending further inward of the
carriage 2 than the cable terminal 3a. Also, a part
of the cable retainer 21 is in contact with 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
electricity carried on the fingers or the like of the
operator, the static electricity accumulated on the
fecording 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
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
epparatus..

Since a portion of the'eable 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
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
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retainer 21, and in addition, the cable teiminal 3a
itself can be protected by the cover portion 2la.

On the carriage 2 surface on which the cable
terminal 3a is located,.two projection is 24 and 2e
for positioning the'head are integrally formed. The
head positioning projection 2d ié in the form of a
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

is located on the front side of the cable terminal 3a.
When the recording head cartridge 1 is on the carriage
2, the head positioﬁing projection 24 is in the head
positioning notch 53a (Figure 5) of the recording head
cartridge 1, and the other head positioning projection
2e is in the head positioning_hble 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
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
is disposed at a location facing the cable terminal
3a, and the head guide 22 fo;med of resin material is

fizxed to one end of the contact spring 23. 1In other
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words the head guide 22 is elastically supported on
the carriage 2. ‘When the recording head cartridge 1
is on the carriage 2, the head guide 22 is in the head
pressing portion 60b (Figure 6) of the recording head
cartridge 1, and presses the recording head cartridge
1 toward the cable terminal 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
between tﬁe 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
tofsional coil spring of the double torsion type is
employed as the contact'spring.23;'and two portions of
the coil are supported by a Supporting rod integrally
formed on the carriage 2. A metallic shéft 24, which
is suppérted on the carriage 2 at both ends,'it held
between the two end pértions 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
réco:ding head cartridge 1 is set at approximately 2
kfg, so that, when the recording head cartridge l-is

mounted on the carriage 2, the cable terminal 3a and
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head terminal 53 are reliably placed in contact with
each other.

As described above, a portion of the cable
retainer 21 constitutes the cover portion 2la, and the
head guide 22 is located at the point directly facing
the cable terminal 3a; therefore, when the recording
head ca;tridge 1l is mounted on the carriage 2, the
carriage 2 surface on ﬁhe head terminal 53 side is
placed under the cover portion 2la, and the recording
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 21a serving as
a guide.

Further, the cover portion 2la extends 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 caftridge 1, under the cover portion 21a, the
base plate 51 or the like of the recording head
cartridge 1 touches the cover portion 2la before it
comes in contact with the cable terminal 3a,
preventing thereby the recording head cartridge 1 from
damaging the cable terminal 3a.

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
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apparatus illustrated in Figure 1, as seen from the
direction from which the head terminal 53 can be seen.
'Figure 6 is a perspectiﬁe'view of the recording head
cartridge 1 of the in jet recording apparatus
illustrated in Figure 1, as seen from the direction
from which the recording head oartridge 1 surface,
opposite to the head torminal 35, can be seen. Figure
7 is a bottom view of the recording head cartridge 1
of the ink jet recording apparatus illustrated in
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
cartridge for monochrome printing. Referring to
Figures.s - 7, it integrally comprises the nozzle
portion 50 for ejecting the ink, and the moﬁo-color
holder 60. The mono-color holder ié a box shaped
holder, and its top surface has.an opening. In the
-internal space of the mono-color holdér 60, the ink
container 30 containing monochromatic ink is removably
mounted. |

Referring to Figure 8, an enlarged drawing,
the nozzle portion 50 comprises a base plate 51 formed
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
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cémmon liquid chamber 50c and is fixed to the base
plate. On the ejection orifice surface 50a of the
nozzle portion 50, which faces the recording medium P
(Figure 1), a plurality of ejection orifices 50b are
formed, constifﬁting the opening ends of the plurality
of ink passages 50d. On the 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
liquid chamber 50c is connected to the ink container
(Figure 5), and the ink is supplied to the common
liquid chamber 50c from the ink container 30. Each
electrothermal transducer 50e is electrically -
connected to the head terminal 53 through wifing
(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 S50e is also
connected to the head terminal 53 usiﬁg the wire
bonding means. Referring to Figure 7, the base prlate
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
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medium P conveying direction.

The ink, which is temporarily stored in the

" common liquid chamber 50c after having been supplied

thereto from the ink container, enters the liquid
passage 504 due to the capillarity, and forms a
meniscus at the ejéction orifice 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
recording signal transmitted to the head terminal 53,
and the electrothermal transducer 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
bubbles expand, the ink is ejected from the ejéction
orifices 50b. In the above description, the
electrothermal transducer 50c was quoted as the energy
generating_element, but the energy generating element
is not limited to the electrothermal transducer 50c.
Instead, a piezoelectric element, which generates
mechanical energy capabie of instantly applying 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
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
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correspondence to the locations of the head
positioning projections 24 and 2e of the carriage 2
(Figure 3), respectively.

The base plate 51 is fixed to one of the
lateral walls of the mond—color holder 60, using the
thermal welding, the ultrasonic welding, or the like
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 pléte 51; in
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

-stepped portion 60a under the cover portion 2la

(Figure 3) of the cable retainer 21.

As fof the mechanism for mounting the
recording head caftridge 1 on the carriage 2, or
rgmoving it, a.head pressing porfion 60b and a head
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 portion 60b is a head
fixing portion, which is held by the head guide 22
(Figure 3) of the carriage 2 when the recording head
cartridge 1 is mounfed on the carriage 2. The head

mounting dismounting tab 60c is a tab to'be used to
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mount the recording head cartridge 1 on the carriage
2, or remove it. The head pressing portion 60b is a
recessed portion formed on the mono-color holder 60,
on the wall opposite to the base plate 51, extending
from the bottom edge of the surface to the top edge
thereof. The top end portion of the head pressing
portion 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’
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-
dismoﬁnting tab 60c is located on the front side of
the recording head cartridge 1 in the drawing, that
is, 6n.the surface where the head prgssing portion 60b
is formed, at the top portion of the area farthest
away frbm the head pressing portion 60b, IT is
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 recordiné head cartridge 1.

The hgad pressing portion 60b is formed in
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
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neighboring (projecting) regions, which project due to
the formation of a latch lever guide Qroove 60h

(Figure 12). ‘The latch lever guide groove 60h, which
will be described later, constitutes the guide for a -

latch lever 32a. Therefore, the limited space

‘available for 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
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.

When the recording head cartridge 1 is
mounted on the carriage 2, the recording hgad
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
retainer 21 disposed on the carriage 2, as shown in
Figure 9. With 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 thé recording head
cartridge 1 with substantially accuracy.
Next, the recording head cartridge 1 is

pushed downward as shown iﬁ Figure 10. At this time,
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the slanted surface of_the heat pressing portion 60b
(Figure_s) of the recording head cartridge 1 is guided
by the head guide 22 (Figure 3) of the carriage 2,
whereby the recording head cartridge 1 is smoothly
mounted on the carriage 2, with the head positioning
projections 2d 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 completel& mounted the
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

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
is pulled upward. With this action, the engagement
between the head guide 22 and head guide engaging
portion 64 is broken, and as a resuit, the head
pressing portion GOb climbs over the head guide 22.

As the head pressing portion SOb climbs over
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
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recording head cartridge 1 can be easily taken out of
the carriage 2 by grasping the portion projecting from
the carriage 2.

Further, the head mounting-dismounting tab
60c is located on the same surface as the head
pressing portion 60b, at a point farthest away from
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
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 securely held. To sum up, inlorder to

make it possible to remove the recording head

cartridge 1 by a smaller force, the head pressing

portion 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 carriage 2, and the head
mounting-dismounting tab 60c is to be disposed at the
edge qf the front side, relative to the same.

Figure 11 is a plan view of the recording
head cartridge 1 illustrated in Figﬁre 5, and Figure
12 is a sectional view of the recording head cartridge
1 illustrated in Figure 11, at a sectional line A-A.
Referring to Figurés 11 and 12, the bottom wall of thé
mono-color holder 60 has an ink tapping tube 604,
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which projects‘from the bottom surface and an ink
passage 60, one end of which opens up in this ink
tapping tube 60d, and is connected to the common
liquid chamber 50c (Figure 8) of the nozzle portion
50. Around the ink tapping tube 604 a sealing ring 61
composed of an elastic material such as rubber is
fixéd. Further, at the projection end of the ink
tapping tube 60d, a filter 62 is attached to prevent
foreign matter from being taken into the nozzle
portion 50.

Also on the mono-color holder 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 semicircular recessed portion,
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
mono-color holder 60 wall located opposite.to the base
plafe 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
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
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cartridge 1.illustrated in Figure 5, and Figure 14 is
a sectional view of the ink container 30 illustrated
in Figure 13, at a sectional line B-B.

The ink container 30 comprises a container 32
for holding the ink, and a cover member 31 for
covering and sealing the container 32. The cover"
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
tapping tube 604 (Figure 12) of the mono-color holder
60 is inserted. Around the ink delivery port 32b, a
cylindrical supporting portion 32¢ is efected. Before
the ink container is mounted in the mono-color holder
60, its ink delivery port 32b remains sealed with a
sealing_member (unillustrated) to prevent ink leakage.

Within the container 32, an ink absorbing
member 33 formed of sponge oi the like material is
stored, and the ink is absorbed and retained by this
ink absérbing member 33. In the supporting portion
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 aiitightly placed in
contact with the top end surface of the ink delivery
member 35. The ink, having been absorbed and

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
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mono-color holder 60, the ink tapping tube 60d of the
mono-color holder 60 is inserted into the ink delivery
port 32b, forming an ink path, and then, the ink is
supplied to the nozzle portion 50 through the ink
passage 60d. At this time, the seal ring 61 fitted

around the ink delivery port 32b is airtightly pressed

~on the peripheries of the ink delivery port 32b,

preventing ink leakage.

In order to keep the ink delivery port 32b
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
amount of space is formed between the ink absorbing
member 33 and the container walis, and between the ink
absorbing member 33 and cover member 31; and also, a
slit (ﬁnillustrated) for connecting the internal space
of the container 32 to the outside is formed on the
internal surface of the supporting member 32c. By
means of connecting the internal space §f 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

sealing the ink delivery port 32d'is peeled off.

'Further, even when the ambient temperature of the ink

container 30 rises while recording, the ink within the
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ink container 30 is not fqrced out. Further, the ink
ceases to adhere to the internal walls of the
container 32; therefore, it becomes unnecéssary to be
concerned about the ink leak from the ink delivery
port 32 and air vent, and also, the ratio of the
usable ink increases.

On the other hand, as for the external
structure of the ink cbntainer 30, the container 32
integrally'comprises a disengagement prevention claw
32d, 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 holdér 60 wall on

the base plate 51 side when the ink container 30 is

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
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 32d is formed, a slanted surface 32f
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
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holder 60.

On the opposite container 32 wall of the
aforementioned container wall with the engagement
prevention claw 32d, a latch lever 32 is integrally
formed,'thg bottom portion of which is elastically
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
the ink container 30 is in the mono-color holder'60.
the 1atch lever 32a is used the pressure from the
latch levér guide groove 60h, being bent in the
direction of an arrow mark C indicated in Figure 14,
énd thé latch claw 32e formed on the latch lever 32a
is in the latch claw engagement hole 60j formed in the
latch lever guide groove 60h. In this embodiment, the
latch léver 32a is integrally formed on the container
32.

As for the structure of the cover member 31,
a stepped portion 31a,.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
container 30 is to be inserted placing this stepped
portion 3la under the egtended portions 60f (Figures

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



10

15

20

25

-46~

ink container 30 can be positioned with substantial
accuiacy. Also on the cover member 31, a container
projection 31b is formed, which engages with the
container projection guide 60g of the mono-color
holder 60.

Next, the operation for 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 |

member sealing the ink delivery port 32b is first

" peeled. Then, the ink container 30 is diagonally

inserted in the diréction of an arrow, from the
engagement prevention claw 32d side, as shown in
Figure 16, placing the stepped portion 3la of_the ink
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 h01e-601-(Figuré
12) of the mono-color holder 60, so that the ink
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
to insert the iqk container 30, keeping this slanted
surface 32f substantially in parallel to the bottom.

wall of the mono-color holder 60. Also, since the
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mono-color holder 60 and ink container 30 are provided
with the slant surfaces 60k and 32f, respectively,
which match each other, a different type of ink
container cannot be mounted in.this mono-color holder
60, preventing a wrong ink container from being
mounted.

Next, referring to Figure 17, the-ink
container 30 is pushed in downward, so that the latch
lever 32a moves along thé latch lever guide groove 60h
(Figures 11 and 12). Then, fhe 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,
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.

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
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
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32a is elastically supported at the bottom end, and is
extended in the diagonally upward direction, it tries
to restore the state illustrated in Figure 14, as soon
as the engagement between the latch claw 32e and latch
claw hole 60j is broken. Therefore, the bottom side
surface of the latch 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
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
substantially rotational movement, it requires only a
small space to do so. Further, when mouﬁting, the
stepped portion 3la is placed under the extended
portion 60f of the mono-color holder 60, with the
slantednsurface 32f of the ink container 60 serving as
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
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
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rotated substantially.about'the container projection
31b.

Therefore, the ink container 30 can be
mounted without interfering with the filter 62
(Figures 11 and 12) of the mdno—color holder 60,
eliminating concern for the filter 62 damage which
might occur when mounting the ink container 30.

Further, since fhe ink container 30 is mounted into,

. or dismounted from, the mono-color holder 60, through -

the rotational movement, it requires only a small
space to do so; therefore, the 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
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 iﬁ Figure 18 may be provided as pressing
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
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
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groove 60h, is slightly curved upward. With the
presence of this pop-up spring 68, the latch lever 32a
side of the ink container 30 is lifted upward by the
force of the pop-up spring 68 as soon as the latch
claw 32e is disengaged from the latch claw engagement
hole 60j. In this case, the ink container 30 is
projected higher than it would be projected by the
resiliency of the latch lever 32a alone; therefore, it
is easier to remove the ink container 30.

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
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

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 mounfed or dismounted, and the
head mounting-dismounting tab 60c, which is handled
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,
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the operator cah easily recognize the different
portions to be manipulated; in other words,
operational cohsistency'is realized, improving thereby
operational efficiency. In addition, a very compact
and logically manipulatable portion can be provided in
terms of design. Further, when mounting or
dismounting the ink container 30 or recording head
cartridge 1, the ink container 30 or fecording head
cartridge 1 manipulating space for the Operatbr is
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
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
confainer 30 is an operation to push the latch lever
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
téb 60c; therefore, an erroneous operation can be
avoided because.of the operational difference.
Further, the latch lever 32a'and head'mounting-
dismounting tab 60c are positioned at different

levels; therefore, their functional difference can be
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easily recognized, In this case, comparing the
mounting?demounting frequency of the ink container 30
with that of the recording head cartridge 1, the
mounting-demounting frequency of the ink.container 30
is higher; therefore, the head portion (where the
operator places a finger) of the latch lever 32a is
positioned above the head mounting-demounting tab 60c,
in consideration of operational convenience.

In the embodiment described above, a mono-
color recording head cartridge is employed, but a
color recording head cartridge may be emploved. In
another embodiment of the present invention, the
latter is employed.

Figure 20 is a perspeotive view of a color
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
storing black ink, and color ink container 140 for
storing three oolor'inks; yvyellow, 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
four inks of different color; black ink ejection .
orifice group 150B, yellow_ihk ejection orifice group

150Y, magnet ink ejection orifice group 150M, and cyan
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ink ejection orifice group 150C. Fﬁrther, in order to
partition the ink container 130 space‘from the ink
container 140 space, a partitioning plate 165 is
integrally formed on the bottom wall of the color
holder 160.

As for the base plate 151 and head terminal
153, components common to the monochrome recording
head cartridge 1 (Figure 5) and color recbrding head
cartridge 101 are employed. The external
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

carriage 2 wall, and the position of a head mounting-
dismounting tab 160c, where a finger is plaqed when
the recording head cartridge 101 is dismounted from
the carriage 2, are the same as those of the
monochréme recoiding head cartridge 1; therefore,-this
recording head cartridge 101 can be mounted on the
same carriage 2, on which the mbnochrome 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

the same ink jet recording apparatus.
Below, this recording head cartridge 101, and

both of the ink containers 130 and 140, will be
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described. However, the portions facing the internal
surface of the carriage 2 wall will be omitted from
fhe description since they are the same as those of -
the monochrome recording head cartridge 1.
Figure 22 is a plan view of the recording
head cartridge 101 illustrated in Figure 20, in which
two 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

- Figure 22, at a sectional line E-E.

Referring to Figure 22, the black ink
container 130 and color ink container 140 are mounted
side by side on the color holder 160. The
configuration formed by the combination of the black
ink container 130 and color ink container 140 is
substahtially 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:
the black ink, and a cover member 131'for.covering and
sealing the container 132. The cover mémber 131 has
an air vent. | |

At the bottom portion of the container 132,
an ink délivery port 132b is formed, into which the
black ink fapping tube 160d (Figure 12) of the color
holder 60 is inserted. Around the ink delivery port

132b, a cylindrical supporting portion 132c is
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erected. Before the container 132.is mounted in the
color holder 160, the ink delivery port 132b remains
sealed with a sealing member (unillustrated) to
prevent ink leakage.

| Within the container 132, an ink absorbing
member 133 is stored, and the black ink is absorbed
and retained by this ink absorbing member 133. In the
supporting portion 132¢, an ink delivery member 135
constituted of a bundle of unidiréctionai fiber, is
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 retainéd in the ink absofbing
member 133, is led to the ink delivery port 132b by
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

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 illust:ate the path to the nqzzle

portion 150 because of the location of the sectional
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,
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preventing ink leakage.

In order to keep the ink delivery port 132b
and the aforementioned air vent 131b connected with an
air layer, ribs 134 are formed on the internal
surfaces of the container 131 and cover member 131, at
predetermined locations (Figure 23 illustrate only the
ribs 134 of the cover member 131), so that a
predetermined amount of space is formed between the
ink absorbing member 133 and the COntainer 130 walls,
and between the ink absorbing member 133 and cover
member 131; and also, a slit (unillustrated) for
connecting the iﬁternal space of the container 132 to
the outside is formed on the internal surface of the
suppofting member 132c.

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,
which comeé in contact with the internal surface of
the color holder 160 wéll on the base plate 51 side
when the black ink container 130 is mounted in the
color holder 160. This diséngagemenf preveﬁtion claw
1324 engages with a cotainer disnegagement prevention
hole 1601 (Figure 12) provided on the coiof holder

160. It also serves as a guide when the black ink

- container 130 is mounted in the color holder 160, and
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also plays a role for holding the black ink container
130 when the black.ink container 130 is in the color
holder 160. Also on the container 132, a latch lever
132a is integrally formed. It is located on the
opposite surface of the surface with the disengagemént
prevention claw 132d, and its bottom end portion is
elastically supported.

On the color holder 160, a latch lever guide
groove 167 for the black ink container 130 is
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
holder 160, the latch lever 132a is under the pressure
from the latch iever 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.

.Further, a slanted surface 160k similar to
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 fhe slanted |
surface 160k.

As for the structure of the cover member 131,
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a stepped portion 13la, which is one step lower than
the top surface of the cover member 131, is formed on
the cover member 131 top surface, at the end portion
of the disengagement prevention claw 13la side. |
Corresponding to this stepped portion 13la, an
extended portion 160f similar to the extended portion
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 inserted, placing
this stepped portion 131la 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 1323 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. When dismounting the black ink

container 130, all that is needed is to push in the
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latch lever 132a so that the latch claw 132e is
disengaged from the latch claw engagement hole 167a.
The color ink container 140 has besically the
same structure as the black ink container 130.
Referring to Figure 24, it comprises a container 142
for storing three inks of 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
stepped portion 14l1la 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 ipk
container 130, is placed under the extended portion
160f (Figure 22) on the color ink container 140 side.

" The internal space of %he 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
aligned in the direction in which the color ink
container 140 is inserted ﬁhen 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 retainiﬁg
vellow ink, an ink absorbing member 143M for absorbing
and retainfng_magenta ink, and an ihk absorbing member

143C for absorbing and retaining cyan ink,
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respectively. Referring to the bottom view given in
Figure 25, ink delivery ports i42bY, 142bM and 142bC
are formed so as to open up in the corresponding
spacés, and they are aligned Suhstantially in parallel
to the direction in which the color ink container 140
is inserted.

The structure of each space is the same as
the structure of the black ink container 130;
therefore, its description will be omitted. Further,
the étructure of the cover member 141 is also the same
as the structure of the cover member of the black ink
container'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;
therefore, its description will be omitted.

On the color holder 160, three ink tabping
tubes 1604’ (Figure 24 does not illustrate the magenta
ink tapping fube due to the location of the sectional
plane) are provided corfesponding to the locations of
the ink delivery ports 142bY, 142bM and 142C.‘ The ink
tapping tubes 160d' are in connection to the
correspoﬁding ejection orifice groﬁps 150Y, 150M and
150C (Figure 21), through the ink passages cbnstituted
of the color holder 160 and a ligquid passage cover
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
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seal ring 161' is provided for each ink tapping tube
160d', but Figure 24 does not show the ink tapping
tube lsbd' for the magenta ink space. '

On the other hand, as for the color ink
container 140 structure pertaining to its installation
into the color holder 160, the color holder 160 also
has a latch lever 1l42a, a disengagement prevention
claw 142d as well as the aforementioned stepped
portion 14la, as the black ink container 130 does,
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
container 140 is in the color holder 160, the latch
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
surface with the latch lever 142a, and corresponding
to this location of the latch lever 142a, an ink
container disengagement prevention hole
(unillustrated), which this disengagement prevention
claw 1424 engages, is formed on the color holder 160.

Also referring to Figure 24, a slanted
surface 160k', like the slanted surface formed on thg

mono-color holder 60 (Figure 12), is formed on the
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color holder 160, in the area where the color ink
container 140 is mounted, and a slanted surface 142g,
which corresponds to the slanted surface 160k' is
formed on the color ink container 140.

The operation for mounting the color ink
container 140 into the color holder 160, or

dismounting it, is similar to the mounting or

" dismounting operation for fhe black ink container 130.

That is, when'mounting, the disengagement preéention
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
ink delivery ports 142bY, 142bM and 142bC are aligned
in parallel to the color ink container 140 inserting
direction; therefore, when the color ink container 140
is mounted in the color holder 160)'they become
engaged with the correspondent ink tapping tubes 160°',
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 pob—up spring like the one
illustrated in Figure 18 may be placed in the color
holder 160 so that it is easier to remove the ink

containers 130 and 140.
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Figure 27 is a perspective view of the black
ink container 130, color ink container 140, color
recording head cartridge 101, and the carriage 2. 1In
this drawing the ink containers 130 and 140 are in the
color recording head cartridge 101; and the cartridge
101 is on the carriage 2. As is evident ffom 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
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
is manipulated during the operation_for mounting or
dismounting the color recording head cartridge 101,
are all on the saﬁe side, relative to the moving
direction of tﬁe carriage 2. This arrangement not
only improveé the efficiency.of the operation for
mounting or dismounting the ink containers 130 and
140, and the color recording head cartridge 101, but
also a;lows 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
addition, the'head portions of the latch levers 132a
and 142a are aligned in a straight line; therefore,

the available space is effectively used to reduce the
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size of the color recording head cartridgellol.
Further, as for the positional relationship between
the latch levers 132a and 142a; and the head mounting-
dismounting tab 160c, the levers 132a and 142a are
positioned at a different level from the tab 160c;
therefore, their functional difference can be easily
recognized.

When the angles and configurations of the
slanted surfaces 132g and 142g of the black ink
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
132g and 142g of the black ink container 130 and color
ink contéiner 140, respectively, the black iﬁk
container 130 and color ink container 140 are
prevented from being erroneously mounted in the wrong
side.

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
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
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members for unidirectionally delivering the ink. As
is apparent from Figure 30, they are placed in the
recessed portions formed in the bottom surfaces of the
ink containers 30, 130 and 140, correspondingly, and
their cross-sectional areas are different from each
other. Referring to Figures 29 and 30, the leaf
springs 68, 68C and 68B, which work on the
corfesponding ink containers during the mounting or
dismounting operation, are fixed to thermally crimping
members 202, 203 an 204 of the ink container holders
60_and 160. Thése thermally crimping members 202, 203
an 204 project into the ink container mounting spaces;
therefore, recesseé 202a, 202a, 203a, 203a and 204a
are formed on the bottom surfaces of the corresponding
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.

The leaf springs 68, GGB'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 énd disengagement claws
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
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project from the holder bottoms. At this time,
referring to Figures 28a nd 37, the visual
characteristic of each ink container will be
described. As may be suspected from the
aforementioned structures, in which the carriage, ink
container holder, and one or two ink containers 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.
Therefore, in this embodiment, not only are the
configurations of the levers are varied, but also, the
colors of the levers are differentiated froﬁ each
other, the colors of the levers being the same as the

correspondent ink containers, so that operational

- efficiency is improved. 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,
transparent or reddish, and whitish colors,
respectively. As 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
components to be mounted or dismounted can be
identified using coloé difference; in other words, the

lever to be operated can be visually identified.
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Further, referring to Figure 30, projections X1 - X5
are provided on the correspondent ink containers, and
referring to Figure 29, recesses Yl - Y5 are provided
on the ink container holders, at poinfs correspondent
t0o the projections Xi - X5. The projections are
provided on the ink confainers because when the ink
containers are mounted into the ink holders, with the
ink delivery port openin§ facing downward, the
presence of the projections prevents the ink delivery
port openings from directly contacting the ink
container holders. With the abovg 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 spots
corrgspondent to the these triangular marks 206 and
207, respecfively. The container 30 occupies the
entire mounting space of the container holder 60;
therefore, it is given both the black triangular mark
206a and vyellow 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
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206a and yellow triangular mark 207a, respectively,

corresponding to the colors and mounting locations.

The presence of the ink containers can be confirmed

from these marks; in other words, the presence or
absence, ink container type, and the like can be
visually confirmed just by looking at the carriage.
Referring to Figure 29(b), all of the filters seen.at
the ink deliveiy ports of the color ink container
holder are displaced in the opposite'direction of the
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

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

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 protective members 200 and 201 are
directly attached to the ink containers 130 and 140,
and ink delivery port covering members 200e and 20le,
as ink.absorbing sheets or caps, make contact with the

bottom surfaces of the ink containers 130 and 140,
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respectively. This ink delivery port covering portion
prevents unnecéssary splashing of the ink; in
particular, the covering portion for the color ink
container 140 prevents mixing of the inks. |

In essence, the protective member in this
embodiments is a protective member (200, 201) which is
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
stored in itself; a projectioﬁ, which is located 6n
one of the lateral walls, and is inserted into the
recess of the holder in which the ink container is
mounted; and an elastic latch lever, which has a latch
élaw, and is located on the opposite lateral wall of
the one with the projection, and that is mounted into
the holdér, or dismounted from its, by ﬁeans of
engaging the latch claw into the engagement portion of
the holdér, or disengaging them. It is characterized
by cqmpfising: a protective portion (200c 201c) which
covers, in a non-contact 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
aforementioned ink delivery ports;.é recessed portion
(200f, 201f) for accommodating the aforementioned

projection; and engagement portions (200a and 200b,
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20la and 201b) which engage with the ink container, on
the top corners_(Ta, Tb) on the manipulable elastic
latch lever side.

Figure 38 ié a top viéw of the protective
member 200 for the black ink container 130, and Figure
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

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)
and 41(b) are a top view and a side view,
respectively. .

‘Referring to Figures 39 and 41, during
shipment or fhe like, the ink containers 130 and 140
are protected by the protective members 200 and 201,
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
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
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protective members 200 and 201, are allowed to project
slightly.

The reason for such an arrangement is that,
when separating the protective member from the ink
container, it is liable for the protective portions
2004 and 201c to be grasped, whether the entire lever
is tightly fitted in the protective portion, or
loosely. 1I1f the protective portion is grasped when
the entire latch is tightly fitted in the protective
portion, the protective portion itselfusometimes
breaks, and if the protective portion is grasped when
the ehtire latch lever is loosely fitted therein, the
latch lever may be ihadvertently hooked by a finger,
and the latch lever itself may be broken. In either
case, such undesirable aécidents oécufs 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
project slightly, so that it is impossible to grasp
the p:oteétive portion alone; therefore, occurrences
of such undesirable incidents as described above are
prevented.

Figure 42 illustrates the prétective member
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
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ink container 30, wherein (a) is a top view, and (b)
is a side view. Figure 44 depicts in detail the ink
delivery port of the protective member 400 depicted in
Figures 42 and 43, wherein (a) is a paftial section;
(b), an enlarged section; and (c¢) is a partial section
of the protective member 400 and ink container,
depicting how two components are conmected.

Also on the protective member 400, engagement
portions 400a and 400b, a protective portion 400c, and
a recessed portion 400f are formed, which are similar
to those on the protective members 200 and 201. The
protective portion 400¢ 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 -

slightly when the latch lever is fitted in the

protective portion 400c, and in that it is sealed in

an enveloped when handled. The protective member 400
is different from the protective meﬂbers 200 and 201
illustrated in Figure 31, only in that an O-ring 401
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
delivery poit covering members 200e and Zoie& as the

ink absorbing sheets of caps, were formed on the

'protective members 200 and 201, on the portions which
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. come in contact with the ink container bottom, bn the

basis of the ink capacity qf the ink container with
which they are engagéd (in.this case, it is
acceptable, needless to say, to paste the ink
absorbing sheet onto the ink container itself, and
place the ink delivery port cove:ing 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.

Next, referring to Figure 44, the structure
of the protective member 400 will be described.

As illustrated in Figure 44(a), é'projection
is formed on the protective members 400, at the
location which corresponds to the ink delivery port
area of the ink cogtainer 30, and'an O-ring 401 is
fitted around this.prbjection. On the top surface of
the O-ring 401, grooves 441 are provided to improve
the sealing perfdrmance of the O-ring. |

Figure 44(b), which is ‘an enlarged view of
the edge portion 442, shows how this O-ring 401 is
attached t6 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.

| Referring to Figure 44(c), the diameter ¢ of
the projection illustrated in Figﬁre 44(a) is

substantially the same as the diameter of the ink
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delivery port of the ink container 444 protected by
the protective member. the height h of the projection
is set to be such that, when the protective member is
engaged with the ink container 444, the projection
comes as close as possible to a compressed member 443,
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
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,
the accumulated ink is liable to he splashed from the
ink delivery port when the protective member is
removed. This is particﬁlarly true with a large
capacity ink container such as the ink container 30,
since the large capacity ink container has a large ink
delivery port. |

In this embodiment, the heighf 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
member 443; therefore, the aforementioned accident can
be prevented. |

Next, referring to Figures 32, 33 and 34, the
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characteristic pertaining to the ink container
configurations will be described. Each ink container
comprises a manipulable elastic latch lever, which is
located on one of the lateral walls, and has a latch
claw. As for the distance C, which the latch claw
travels when it clicks (hereinafter, a clicking amount
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
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 engagés

with the ink container holder. Figure 33(f) and

- Figure 34(f) illustrate it; in either case, a

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 ampunt C is increased, the
overall éize of the container, as well as the size of
the carriage on which the container is mounted, must
be increased; theiefore, the value of the clicking
amount C is preferred to be no moie than 1 mm. As for
the value of the separation distance TR, it is
necessary for this distance to be proportiohal to the
clicking amount C, and also to be optimized;

otherwise, the clicking amount C cannot be cleared,
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and/or clicking itself cannot occur. In consideration
of such a situation, this embodiment was designed so

that the clicking amount C satisfies the following

‘requirement: 3C 2 TR (C = 0.7); 2C 2 TR (C = 0.9).

With such an arrangement, the latch lever reliably
engages with a sound and feel of clicking, and also,
the separation is simple and reliable. Further, it
was discovered that the Separating operatidn was
reliable when the value of the TR is no less than 1.5
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 thefein, and mounted into an ink container
holder, or dismounted therefrom, by ﬁeans 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
mm, and the separation distance TR between the inward
facing side of the projection tip and the container
surface satisfies: 1.5C g TR.slBC. With the
employment of this structure, thé ink capacity of the
ink container can be maximized in the available space _
without complicating the structures of the holder and
carriage, and also, space necessary for manipulating

the latch or latch lever can be minimized, while
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making the mounting or dismounting operation more
reliable.

A more preferable condition is for the
separation distance TR to satisfy: 2C < TR < 3C.

Further, it was discovered that in the case
of a single éhamber ink container as illustrated in
Figure 32(b), when the distance 211 between the
outward facing surface of the manipulable elastic
latch lever and the container lateral wall, on which
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 diémounting efficiency.

| Further, referring to Figure 32(c), in order

to minimize the container éize, and improve
operational efficiency, the manipulable tab 208 of the
elastic_latch lever is tapered. That is, the
manipuléble tab 208 surface (tapered surface 210)
facing the lateral wall of the cohtainer is slanted in
such a manner that the top portion of the manipulable
tab 208 surface moves away from the lateral wall, at
an angle which allows the tapered surface to be flatly
placed in cbntact with the lateral wall of the
container.

When the manipulable latch lever is placed on

the lateral wall of the ink container as it is in this
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embodiment, it is preferable that the lever is durable
to withsténd repeated manipulation; Such durability
cén be realized by constructing fhe latch lever as
illustrated in Figure 32(c), that is, by means of
bending the latch lever portion 209, adjacent to the

latch claw, toward the lateral wall of the container.

'Needless to say, this structure is applied to each

cdntainer as shown in Figure 33(c) or Figure 34(c).
When the angle between this bent éortion and the
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
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
1ongitu§ina1 center line portion is increased in the
direction of the bend.

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
affected, to alcertain degfee, the ink delivery
performance in the gravity direétion, This discovery

was strictly limited to a flat ink container
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comprising an ink delivery port ;ocated on the bottom
wall, and an ink delivery.member which is constituted
of a bundle of unidirectional fiber, and is placed
within the ink delivery port.

When the container height (thickness)‘SH from
the surface F, which 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
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.

However, as_long as the relationship between
the distance 1, from the interface to the cormer, and
the SH, satisfies the following fofmula, at least in
two directions, the ink container size could be
reduqed in a space efficient manner while maintaining
preferable ink deliver performance:

SH <1 < 2.5 x SH

Refetring to Figure 45, a reference numeral
1000 designates an ink absorbing mémber (sponge or the
like). It practically fills the entire internal space
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
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thereabove. Reference numerals 1001 and 1003
designate guiding members which allow the ink delivery
member 1002 to move. The ink delivery performance of
the flat ink container is preferable when the ratio of
thg height H of the ink_absorbing member portion,
occﬁpying 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
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,

and when H exceeds 4h, the ink delivery performanée

.itself does not deteriorate, but such a configuration

cannot satisfy the requirement for a small and flat
ink container. |
Parenthetically, each ink container, the
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)
All of these ink containers satisfy: h < H <
4h; therefore, they can stably delivér the ink, and

also, the unusable amount of the ink within the ink
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container can be reduced compared to the conventional
ink container.

Figure 46 is a conceptual drawing describing

- the amount of the unidirectional ink delivery member

movement, that is, the distance B which the bottom
surface of the ink delivery member 1002 moves upward
from its location prior to the ink container
installation, by being pushed by the ink tapping tube
when the ink container is mounted in the holder. The
ink absorbing member 1000 is also affected by this
movement; it is compressed by +8. 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
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.

The ink container can offer a referable ink
delivery performance when B satisfies the followihg
requirement:

0.1 mm < B < 0.5 mm

For example, in the case of the ink container
illustrated in Figure 33, 34 or 35, the distance B
which the bottom surface of the ink delivery member

1002 moves when the ink container is mounted in the
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holder as illustrated in Figure 28 is 0.3 mm for all
three containers, which satisfies the.aforementioned
condition; therefore, local contact failure between
the absorbing member 1000 and ink delivery member 1002
as illustrated in Figure 45 can be reliably prevented,
and the ink absorbing member is not compressed
excessively. As a.result, the ink distribution within
the ink absorbing member is not affected
unnecessarily.

Referring to Figure 47, a reference numeral
1004 designafes 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 bottom surface of the ink delivery
member prior to the ink container installation. The
distance a is preferred to satisfy the following
predetermined condition:

0.3mm < a < 0.8mm

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

exposed to the outside, inviting the adhesion of

foreign matter. In the case of the ink container in
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Figure 33, 34 or 35, the distance a is 0.5 mm, 0.4 mm

and 0.6 mm, correspondingly.

When the contact pressure N, with which the

ink tapping tube 604 (160d) on the holder side is

-pressed onto the filter 62 placed at the end portion

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
can be improVed:

40 gf/mm?® < 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,
when it is too much, the unidirectional ink delivery
member excessivély compresses the ink absorbing
member, changing the capillary structure of the ink
absorbing member into such a_structuie'that interferes
with the ink flow. When the ink containers |
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/mm2 for both
containers, correspondingly, which can offer the above
effects. Practiéally speaking, it is more preferable
for the contact pressure N to be no less than 50

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

Figure 49 is an explanatory drawing for
describing one of the conditions for maintaining a
preferable ink delivery performance. In the drawing,
alphabetic references LX and LO designate
perpendiculars drawn from the centers 04 of the ink
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
imaginary line connecting the centers 01 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
in Figure'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 représented by the perpendiculars LX and LO,
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 installation of the ink container
effectively works to press the ink delivery portion,
and the ink tapping tube of the head side, against |

each other, assuring thereby satisfactory connection
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between the two components. When this condition is to
satisfied, the reaction force sometimes fails to join
satisfactorily the ink-delivery port of the ink
container, and the ink tapping tube of the head. 1In
addition to this dimensional condition, the ink
delivery port is preferred to 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
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 fhe
ink deiivery port is on the imaginary line. 'Further,
in Figure 34, the distances ffom the centers of the
ink delivery ports Y, M and C afe 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 secbnd aspect of
the present invention, the internal structure of the
ink delivery pdrt 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

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
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holders;

In the case of the mbdification example
illustrated in Figure 50, the ink container in the
holder doeé not have the latching member or the
latching claw; the ink container is held in the ink
holder, with the use of a cover member 1005, the top
wall of which is warped in.the direction to press the
ihk container. The cover member has engagement
portions 1005b and 1005a, which engage with an
overhang portion 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,
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
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

" 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
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ink container, and the latching member is replaced
with a pressing member 1008 which éngages with the ink
container holder. When the ink container is in the
holder as illustrated in the drawing, the pressing
member 1008 holds one end of the ink container,
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 the claw
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
1010 like the protecti#e 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

‘recessed portion 1013 is formed on the lateral

surfaces. When.the ink container is in the holder,
the ink container is stabilized by an elastic member
1011 pinched between the surfaces of the ink holder
and recessed portion.

In Figu;es 56 - 59, further modifications of
the ink container afe illustrated. Their descriptions

will be given below.
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The ink container illusfrated in Figure 56 is
provided with a recess 1014, which is located in the
area toward which the latching portion is bent. This
arrangement improves operational efficiency when
mounting the ink container.

The ink container illustrated in Figure 57
has cutaway portions 1016 and 1017, on thé front
surface,.relative to the inserting direction, so that
it is easier to ingsert the ink container. Though this
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,
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
projecting in the inserting direction. The top
surface has two upward projectiéns, 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
illustrated in Figure 54.

Below, more structures for mounting the ink

container will be described.
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Figure 60 depicts an ink container, to which
a differently structured latch lever is applied.
Figures 61 is a sectional view of the ink container
illustrated in Figure 60.

This ink container 30 is a modification of

the ink container depicted in Figure 14. It

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
prevention claw 32d. This latch lever 32a is slanted
in the down and outward direction, and engages with the
1atch.1ever accomquéting (guide) groove 60h of the
mono-color hblder 60. When the ink container 30 is in
the mono-color holder 60, the latch lever 32a is under
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 Figiure 14, and a latch
claw 32e formed at the bottom end portion of the latch
lever 32a is engaged with the latch claw engagement
hole 60j formed in the lﬁtch lever accommodating
groove 60h. Further, the latch lever 32a integrally
comprises a latch lever. knob 32g, which is a
projection to be used for manipulating_the latch lever
32. In this embodiment, the latch lever 32a is
integrally formed on the cover member 31.

On the top surface of the cover member 31, a
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stepped portion 3la, which is one step lower than the
top surface of the cover member 31, is formed at the
end portion on the disengagement prevention claw 32d
side. When mounting the ink container 30 in the mono-
color holder 60; the ink container 30 is insert in
such a manner as to place fhis 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.
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-
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
container disengagement prevention hole 60i are
engaged, and also, the Iatchhclaw 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
surface. As a result, the filter 62 is pressed
against the ink absorbing member 35, and the ink

container 30 is airtightly connected to the mono-color
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holder 60, eliminating the concern for the air
introduction through the joint. Therefore, a reliable
reCording performance can be assured. In addition,
the ink leak and ink evaporation from the joint can be
also prevented; therefore, it is possible to provide a
highly reliable recording head cartridge.

Next, referring to Figures 62 and 63, how the

ink container 30 is removed from the mono-color holder

60 will be described.

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 ﬁhe latch claw 32e and latch claw
engagement hole 60j is broken. The latch lever 32a is
elastically supported by the top end portion, and alsp
is slanted in the down and ouyward direction of the
ink container 30; therefore, as.the latch claw 32e is
disengaged from the latch claw engagement hole 60j, -
the latch claw 32e tries restore itself to the state
illustrated in Figure 61. Conseguently, 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,fand thereby, tilting the ink
container 30. In this state, the ink container 30 can
be easily dismounted from the mono-color holder 60
just by grasping the raised portion.

In this case, the amount of the ink centainer
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30 projection from.the mono—color holder is determined
by the configuration of the latch lever 33e. 1In this
embodiment, after the latch claw 32e is disengaged
from the latch claw engagement hole 60j, the tip of
the latch lever.32a and the latch lever guide portion
60 are in contact with each other 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.

.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
large, the-;nk container 30 restores itself to the
state illustrated in Figure 63 if the engagement
between the latch claw 32e and latch claw engagement
hole 60j is incomplete when the ink-container 30 is
mounted in mono-color holder 60; therefore, it is
possible to determine visually whether or not the ink
container 30 is properly mounted, preventing a
mounting error.

Figures 64 and 65 show further embodiments of
the recording head cartridge mountable on the carriage
illustrated in Figure 3. Figure 64 is a perspective
view thereof, and Figure 65 is a sectional view

thereof.
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In this embodiment, the configurations of a
latch lever 532a and latch lever gui&e portion 560m
are different from those of the first embodiment.

That is, the latch claw 532e of the latch lever 532a
is formed to face inward, and engages with the latch
claw engagement hole 560j 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.

In this embodiment, the steps for mounting
the ink container 530 into the mono-color holder 560
are the same as those of the first embodiment;
therefore, only the steps for dismounting the ink
container 530 f:om the mono-color holder 560 will be
described. | |

In order fo 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
directién of an arrow mark in the drawing). With this
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
the ink container 530 to project from the mono-color
holder 60. At this point, the ink container 530 can

be easily dismounted from the mono-color holder 560 by
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grasping this projection portion as described in the
first embodiment.

In this embodiment, after the latch claw 32Ze
is disengaged from the latch claw engagement hole

560j, the tip of the latch lever 532a is in contact

‘with the latch lever 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
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 twb knobs,
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 portioﬁ, in
the middle. When the latch lever knob portions 632g
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.

Since the present invention is structured as
described above, it offers the following effects.

When the ink cbntainer in accordance with the
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present invention is mounted, the slanted surface
formed at the edge portion, where the bottom wall and
one of the.lateral walls.join, is used to engage the
claw-like projection, formed on the aforementioned
lateral wall, into the disengagement prevention hole
of the ink container holder, and also is used to
engage the latch lever, supported elastica;ly on
another lateral wall opposite to the wall with the
claw-like projection, with the engagément hole of the
ink container holder; in other words, the ink
container can be accurateiy 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
holder or dismounting it, the ink container is rotated
about the side with the projection; therefore, it can
be mounted or dismounted ﬁsing a smaller space.

A stepped portion to be placed under the
overhang'portion of the ink container holder is formed
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
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
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éasily aligned, and also, the_lat;h claw can be easily
engaged with the engagement hole.

The latch lever is.supported at the bottom
portion of the ink container, and slanted or bent in
the up and outward direction; therefore, when the ink
container is dismounted from the ink container
holder, the létch lever side of the ink container
rises following the inclined or curved surface of the
latch lever, projecting from the ink container holder,
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.
in the direétion 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
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 present invention,
the ink container is inserted in such a manner as to
placing fhe container under the overhang portion which

partially covers the opening of the ink container
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holder, so that the claw-like projection of the ink
container is engaged with the disengagement prevention
hole formed in one of the lateral walls of the ink
container holder, and the létch lever of the ink
container is engaged with the engagement hole formed
in the opposite laterai wall; therefore, 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
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, wifh which the
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,
making it easier to aligﬁ 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,
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
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hole. In addition, the latch lever is elastically
supported at the bottom portion of the ink container,
being slanted or bent in the up and outward direction;
therefore when the ink container is removed, the latch
lever side of the ink container rises along the
slanted or curved surface of the latch lever, forcing
the container to project from thé ink container
holder,'and thereby, making it easier to remove the
ink container.

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 éontainer
is projected more, making the ink container to be
removed more easily.

When the ihk container contains a plurality
of inks of different colors, and the ink container and
ink container holder comprises the corresponding
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
are stabilized.

Partitioning pPlates are placed in the ink

container holder to divide the internal space of the
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ink container holder into a plurality of sub-spaces;
therefore, a plurality of the ink containers can be
mounted, allowing the inks to be efficiently used. 1In
this case, matching slanted surfaces are formed on the
ink containers and corresponding ink container
holders, respectively; 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
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. - |

Not only positiqning means for determining
the positional relationship between the ink.contaiher
holder and carriage is provided on the outward faéing'
surface of one of the ink container lateral walls, and
also, a recessed engagement portion, which engages
with a guide member elastically supported on the
carriage, is formed on the outward facihg 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
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
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side onto the carriage in such a manner as to rotate
the ink container holder about the positioning means
side; therefore, the ink container holder can be
accurately positioned and retained on the carriage,
using a smaller space.

In this case, the reliable contact can be
assured between the head terminal and carriage
terminal by means of arranging the head terminal and
the engagement portionlin a stfaight line in parallel
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 éngagement
holé 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.

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 projécted outward to form the latch
lever accommodating portion; therefore, it is _
unnecessary to create specially a space, in which an

operator places a finger when mounting the ink
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container holder onto the carriage, or removing it.
Consequently, it is possible to simplify the structure
of the portion to be manipulated when the holder is
mounted on carriage or removed, as well as to reduce
the ink container holder size. In particular, when
this manipulable portion is formed at the top portion
of the recessed portion, the mounting or removing
operation can be more easily carried out.

Further, when this manipulable portion is
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,
while allowing the ink container holder to be mounted
on the carriage or removéd, by a less force, making
the mounting or removing operation easier.

| The manipulable knob portion for mounting or
removing the ink container, and the manipulable tab
portion for mounting the ink Qontainer holder on the
éarriage or removing it, are disposed on the same
side, relative to the moving direction of the
carriage, concehtrating the manipulable portions;
therefore, the mounting or removing operation is
easier whether thé ink container is involved or the
ink container holder. In addition, as long as a space

usable for the operator to manipulate the ink
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container or ink container holder is available on the
side of the manipulable portions, the mounting or
removing operation can be carried out wherever the
carriage is located. 1In this case, when the
manipulable portion for the mounting or removing
operation of the ink container is 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
removed, can be more easily mpunted 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
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
integrai with a recording head, among the ink
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
mountabie on such a carriage, any ink container holder
is acceptable as long as it comprises positioning
means, an electrical terminal portion, and a guide

member, and their positional relationship is in
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accordance with the present invention. For example,
the color recording head and monochrome recording head
can be optionally used. In particular, when the ink
container holder with the manipulable tab portion is
mounted on the carriage, the manipulable portion of
the ink container, that is, the latch lever, and the
manipulable tab portion of the ink container holder,
are disposed on the same side relative to the moving
direction of the carriage; therefore, the relationship
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
the top surface of the ink container holder when the
ink container holder is on the carriage, is fofmed on
the carriage, on the surface facing the outward facing
surface of one of the lateral walls of the ink
container holder, oppositc to fhe manipulable
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
words, the carriage terminal can be protected.

Further, the ink jet recording apparatus in

accordance with the present invention comprises two
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bearing portions and two clasping portions, as the
supporting means for supporting the carriage in the
reCOrdiﬁg apparatus reciprocatively, wherein the gap
between the two components constituting the clasping
portion closer to the guide member is rendered larger
than that of the other clasping portion; therefore,
the cafriage is prevented from being exceséively
deformed, when the ink container-holder is mounted or
dismounted, eliminating one of the operational
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
on the carriage or removing it, or mounting the ink
container into the ink contaiher 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
the ink container holder, and the ink éontainer holder
is accuratély positioned on the carriage; therefore,
it is possible to provide a highly reliable ink jet
recording apparatus capable of producing high quality
images.

While the invention has been described with
reference to the strucfures disclosed herein, it is

not confined to the details set forth and this
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application is intended to cover such modifications or
changes as may come within the purposes of the

improvements or the scope of the following claims.
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CLAIMS FOR ADDITIONAL DIVISIONAL APPLICATION

CFE2213SGB {basic structure of latch lever)

-=1. An liquid container for an ink jet recording
apparatus, capable of containing liquid to be used by
~an ink jet head, wherein said liquid container is
detachably mountable to a bolder having the ink jet
head:

a main body for containing the liguid;

a supplying port for supplying the liguid to
the recording head, said supplying port being disposed
in a portion which takes a bottom in situ;

an air vent portion for fiuid commnication
between inside of said main body and ambience;

a first elastic engaging portion, provided on
a side of said main body, for engaging with a first
locking portion of the holder;

an elastic supporting member having a second
engaging portion, provided on a side apposite from
said side having said first engaging portion, for
angaging wiEh a second locking portion of the holder.

R N
2. An liquid container according to claim 1,
wherein said main body accommodates a negative
pressure producing material for retaining the liguid.

3 An liquid container according to claim 1,
wherein said main body accommodates a negative
pressure producing material for retaining the liguid,
and wherein said in supplying port is provided with
fibrxous material. .

4. An liquid container according to claim 1,
wherein said main body contains black ink.

S
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5. An liquid container accoarding to claim 1,
wherein The inside of Said Main Body is divided into
three partions, and said supplying port and said air
vent are provided for each of three portions, and
wherein said three portions contain yellow ink, cyan
ink and magenta ink, respectively.

6. An liquid container according to claim 1,
wherein said elastic supporting member is provided
with tab for facilitating demounting of said holder.

7. An liquid container according to claim 1,
wherein when said container is mounted to the holder,
said second engaging portion takes a position above
said first engaging portion.

8. An liquid container according to claim 1,
wherein said second engaging portion is in the form of
a protection, having a height of approximately lmm,
extended from said elastic supporting member.

9. An liquid container according to claim 1,
wherein said elastic supporting member is in the form
of a lever extended upwardly with inclination or
curvature from a8 portion adjacent to a bottom portion
of sald opposite side.

10, An liquid container according to claim 1,
wherein said elastic supporting member is in the form
of a lavar extended downwardly'with inclination or
curvature from a portion adjacent to a top portion of
said opposite side.

11, An liquid container according to claim 1,
wherain sach of two sides connecting said one side and

s/ X -2 - This Sheet Has Been Replaced DN
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said opposite side 1s provided with a protection
contactable to a part of the holder.

12. An liquid container according to claim 1,
wherein a normal line from a central portion of said
supplying port to a line connecting a central poxtion
of said first engaging portion and a central portion
of said second engaging portion, is not more than
10mm.

13. An liquid container according to claim 1,
wherein a normal line from a central portion of a
contact portion of a supply tube of the recording head
to said supplying port to a line comnecting & central
portion of said first engaging portiom and a central
portion of said second engaging portion, is not marse
than 10mm.

14. An liguid container according to claim 1,
wherein sald supplying port is on a line connecting a
central portion of said first engaging porxtion and a
central portion of said second engaging portion.

15. An liquid contaimer according to claim I,
wherein said holder is detachably mountable relative
to a carriage of the ink jet recording apparatus, and
is provided with a mounting engageable portion for
mounting to the carriage, and wherein when the holder
is mounted to the ink jet recording apparatus, said
second engaging portion takes a position abvove the
mounting engageable portion.

16. An liquid container for an ink jet recording
apparatus, capable of containing liquid to be used by
an ink jet head, wherein said liquid container is
‘detachably mountable to a holder having the ink jet
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head:

@ main body for containing the liquid;

a supplying port for supplying the liquid to
the recording head, said supplying port being disposed
in & portion which takes a bottom in situ;

an air vent portion for fluid communication
between inside of said main body and ambience;

a first elastic engaging portion, provided on
a8 side of said main body, for engaging with a first '
locking portion cof the holder:;

' a latch lever having a second engaging
portion.'provided on a side opposite from said side
having said first engaging portion, for engaging with
a second locking portion of the holder,

17. An liquid container according to claim 16,
wherein latch lever is provided with tab for
facilitating demounting of said holder.

18. An liquid container according to claim 16.
wharein said latch lever elastically moves toward said
main body when said container is mounted or demounted
relative to the holder.

19, An liguid container acecoarding to claim 16,
wherein saild main body accommodates a negative
- pressure producing material for retaining the liquid.

20. An liquid container according to claim 16,
wherein said main body accommodates a negative
pressure producing material for retaining the liguid,
and wherein said in supplying port is provided with
fibrous material.

21. An liquid container according to claim 16,
wherein said main body contains black ink.
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22. An liquid container according to claim 16,
wharein The inside of Said Main Body is divided into
three portions, and said supplying port and said air
vent are provided for each of three portions, and .
wherein said three portions contain yellow ink, cyan
ink and magenta ink, respectively.

23. An liquid container according to claim 16,
wherein said three chambers are disposed along a
divection from said one side to said opposite side.

24, An liquid container according to claim 16,
wherein when said container is mounted to the holder,
sald second engaging portion takes a position above
said first engaging portion.

25. An ligquid container according to claim 16,
wherein said latch lever is in the form of a lever
axtended upwardly with inclination or curvature from a
portion adjacent to a bottom portion of said opposite
side.

26. An liquid container according to claim 16,
wherein said latch lever is extended integrally from a
neighborhood of a bottom portion of said main body,
and is elastically movable about the neighborhood, and
wherein said engaging portion is disposed between the
neighborhood and an operating portion provided at a
free end of said latch lever.

27. An liquid container according to claim 16,
wherein when said liquid container is mounted to said
‘holder, said second engaging portion is inside the
second locking portion of the holder, and is not
extended outwardly.

This Sheet Has Been Replaced
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28. An liquid container according to claim 16 or
27, wherein said second engaging portion is disposed
outside said latch lever.

29. BAn liquid container according to claim 16,
wherein each of two sides commecting said one side and
said opposite side is provided with a projection for
contact with a part of said holder.

30. An liquid container according to claim 16,
wharein an inclined surface is provided at a corner
portion betwsan a bottom side, in situ, of said main
body and said one side.

31. Aﬁ liquid containar holder having an ink jet
head, which is capable of holding an liquid container
for containing ink to be used for recording, wherein
sald holder is provided with an opening for receiving
the 1iquid container:

a tuba for fluid communication with an ink
supply port of said ligquid container, provided at &
portion taking a bottom position in situ;

a first locking portion engageable with a
first engaging portidn provided on one side of said
liquid container;

a second looking portion engageable with a
second engaging portion of a latch lever provided on a
side of said liguid container opposite from said one
side.

32. An ligquid container holder acceording to claim
31, wherein each of two sides connecting a gide of
sald holdexr having said first locking portion and a
side thereof having said second locking portiom, is
provided with a stepped recess, in which associated

DN
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one of two sides of said liquid container connecting
said one side and said opposite side, slides.

33. An liquid container holder according to claim
31, wherein a bottom portion in situ of said holder is
pravidad with urging means for upwardly urging said
liquid container,

34. An liquid container halder according to clalm
31, wherein said holder is detachably mountable
relative to a carriage of an ink jet recording
apparatus,.and said holder is provided with a mounting
engageable portion for engagement with the carriage,
and wherein said mounting engageable portion is below
said second locking portion of the ligquid container.

35. An liquid container holder according to Claim
31, wherein an inside of said holder is divided into
two zones, each of which is provided with said first
and second leocking portion s, and wherein a said
liquid container containing one ceolor ink is mountable
to one of said zones, and a said liquid container
containing a plurality of ink s in integrally farmegd
chambers.

36. An liquid container hoider according to c1aim
31, wherein an inclined surface is provided at a
corner portion between a bottam side of said holder
and a aide having gsaid first locking'portion.

37. An liquid container holder according claim
31, wherein an in said of holder is divided into two
zones, and an inclined suffers is provided at a corner
portion between » bottom side and a side cutting said
firgt locking portion in each zone.

CFE2213S6G
DN
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38. An liguid container holder according to Claim
31, wherein said holder has integral ink jet head, and
said ink supply tube is in fluid communication with
said ink jet head.

39. An liquid container holder according claim
31, wherein said liguid container holder is provided
on & side with an electric contact for receiving
eslectric signal to be supplied to the ink jet head.

40. An ligquid container holder according to Claim
31, wherein the side of said holder having said second
locking portion is provided with an holder operating
portion to be used when sald holder is mounted or
demounted relative to a earriage of an ink jet
recording apparatus, and said oparating portion is
disposed adjacent to the operating portion of said
latch leve; of said liquid container.

41. - An liquid container holder according to claim
38, wherein the ink jet head is provided with
electrothermal transducer s as ejection energy
generating .element s, and film boiling is caused in
the ink by .thermal energy provided by the
. electrothermal transducer s, by which tha ink is
ejected.

42. aAn liquid container holder according to claim
40, wharein said operating portion of said holder and
sald opervating porticn of the liguid container are
‘disposed on a side extended crossing with a scanning
direction of the carriage.

43. An liquid container holaer according to Claim
40, whareip sald opexating portion of said holder is
disposed below tha operating portion of the liquid

/ .
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44. An liquid container holder according to claim
34, wherein said holder detachably retains the liquid
container while said_hoider is mounted on the
carriage.

45. An liquid container for an ink jet recording
apparatus, capable of containing liquid to be used by
an ink Jet_head. wherein said ligquid container is
datachably mountable to & holder having the ink jet
head:' |

a main body for containing the ligquid:

a supplying port for supplying the liquid to
the recording head, said supplying port being disposed
in a portion which takes a bottum in situ;

an air vent portion for fluid communication
between jinside of said main body and ambience;

a first elastic engaging portion, provided on
a side of said main body, for engaging with a first
locking portion of the holder; _

2 latch lever having a second engaging
portion, provided on a side opposite from said side
having said first engaging portion, for engaging with
a second locking portion of the holder.

46. An liquid container according to claim 16,
wherein latch lever is provided with tab for
facilitating demounting of said holder.

47. An liguid container according to claim 16,
wherein said latch lever elastically moves toward said
main body when said container is mounted or demounted
relative to the holder.

48. An liguid container according to claiﬁ 45,
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wherain said main body accommodates a negative
pressure producing material for retaining the ligquid.

49. An liquid container according to claim 45,
wherein said main body accommodates a negative
pressure producing material for retaining the liquid,
and wherein said in supplying port is provided with
fibrous material.

50. An liquid container according to claim 45,
wherein said main body contains black ink.

51. An liquid container accoerding to claim 45,
wherein The inside of Said Main Body is divided into
three portions, and said supplying port and said air
vent are provided for each of three portions, and
wherein said three portions contain yellow ink, cyan
ink and magenta ink, respéctively.

52. An liquid container according to claim 51,
wherein said thraee chambers are disposed along a
direction from said one side to said cpposite side,

53. An liquid container according to claim 45,
wherein when said container is mounted to the holder,
said second engaging portion takes a position above
said first engaging portion.

54, An liquid container according to claim 45,
wherein said latch lever is in the form of a lever
extended upwardly with inclination or curvature from a
portion adjacent to a bottom portion of said opposite
side.

55. An liquid container according to claim 45,
wnerein'said latch levar is extended integrally from a
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neighborhood of a bottom portion of said main body.

and ig elastically movable about the meighborhood, and
wherain said engaging portion is disposed between the
neighborhood and an operating portion provided at a
free end of said latch lever,

56. An liquid container according to claim 45,
wherein whén said liquid container is mounted to said
holder. saild second aengaging portion is inside the
second locking portion of the holder, and is not
extended outwardly. '

57. An liquid container according to claim 45 ox
56, wherein said second engaging portion is dispased
outside said latch lever.

58. An liquid coatainer according to claim 45,
wherein each of two sides connecting said one side and
said opposite side i3 provided with a projection for
contact with a part of said holder.

59. An liquid container according to claim 45,
wherein an inclined surface is provided at a corner
portion batween a bottom side, in situ, of said main
body and said one side.

60. A reciprocable carriage for carrying an ink
jet cartriége for effecting recording by ejecting ink
onto a recording material, an ink jet apparatus, said
carriage comprising:

a‘pOSitioning member for engagement with a
first side of the ink jet cartridge to correctly
position it}

an electroda contact for transmitting an
electric signal relating to ejection of the ink to the
recording yead:
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a guiding member elastically supportad at a
position corresponding to an engaging portion providad
on a second side of said ink jet cartridge opposite
from said first side,

61. A carriage according to Claim 60, furthex
comprising :a covering portion provided above said
electrode portion and extended so as to cover a part
of a space for receiving the ink jet cartridge.

62. A carriage according to Claim 60, wheraein
said positioning member and said electrode contact are
disposed at the same side,

63. A carriage according to Claim 60, wherein
said guiding member is pravided at the side opposite
from the side having said electrode contact.

64. A carriage accoerding to Claim 60, wherein the
ink jet caftridge includeé a holder provided
integrally with the recording head and an ink
container, detachably mountable relative to the
holder, for containing ink to be supplied ta the
recording head, and the ink container is provided with
a latch lever engageable wilh the holder, and wherain
the guiding member of said carriage is posit1oned at
the same side as the latch lever,

65. A carriage according to Claim 60, further
comprising two bearings, disposed spaced from each
other, for slidable engagement with a gunide shaft of
an ink jet apparatus; two nip portions, disposed
spaced from each other and disposed parallel to the
guide shaft, for slidable engagement with guide rail
supported on the ink jet apparatus, wherein a distance
batween two membars constituting such one of the nip

-
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portions as 1s closer to the guiding member of the ink
jet cartridge is larger than a distance between two
mambars constituting the other nip portion.

66. An ink jet apparatus comprising a carriage
according to any one of Claims 60 - 65, and control
means for generating the electric signal for sjection
of the ink from the recording head.

(Figs. 52 to 54)

67. A liquid container system for an ink
jet recording apparatus, capable of containing liguid
to be usaed by an ink jet head, wherein said liquid
container is detachably mountable t¢o a holder having
the ink jet head:

a liquid container including:

a main body for containing the liquid:

a supplying pourt for suppilying the liquid to
the reaecording head, said supplying port being disposed
in a portion which takes a bottom in situ;

an air vent portion for fluid communication
between inside of said main body and ambience;

a first elastic engaging portion, provided on
a side of said main body, for engaging with a first
locking portion of the holder;

said system further comprising:

a fixing member, for fixing said liquid
container to said holder, having a second engaging
portion, provided on a2 side opposite from said side
having said first engaging portion, for engaging with
a second locking portion of the hdlder, said fixing
member baving a third engaging portion for engagement
with a part of said liquid container.

68. A liquid container system according to claim
67, wherein said main body accommodates a negative

CFE22138G
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pressure producing material for retaining thg liquid.

69. An liguid container system according to claim
67, wherein said main body accommodates a negative
pressure producing materizal for retzining the liquid,
and wherein said in supplying port is provide@ with
fibrous material.

70. A ligquid container system according to claim
67, wherein said main body contains black ink.

71. A liquid container system according to claim
67, wherxein The inside of Said Main Body is divided
into three portions, and said supplying port and said
air vent are provided for each of three portians, and
wherein said three portions contain yellow ink, cyan
ink and magenta ink, respectively;

72. A liquid container system according to claim
67, wherein said fixing member is provided with tab
for facilitating demounting of said holder.

73. A liquid container system according to claim
67, wherein when said container iz mounted to the
holdar, said second engaging portion takes a position
above said first engaging portion.

74. A liquid container system according teo claim
67, wherein said second engaging portion is in the
form of a protection having a height of approxzimately
lmm.

75. A liquid container system aCcording to claim
67, wherein each of two sides connecting said ¢one side
and said opposite side is provided with a protection
contactable to a part of the holder.
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76. A liguid container system according to. claim
67, wherein a normal line from a central portion of
said supplying port to a line connecting a central
portion of said first engaging portion and a central
portion of said second engaging portion, is not mare
than 10mm. ' '

77. A .liquid container system according to claim
67. wherein a normal line from a central porticn of a
contact partion of a supply tube of the recording head
to said supplying port to a line connecting a central
portion of said first engaging portion and a ceatral '
portion of said second engaging portion, is not more
than 10mm.

78, A liquid container system according to claim
67, wherein said supplying port is aon a line
connecting a central portion of said f£irst engaging
portion and a central porxtion of said second engaging
portion.

79. A liquid container system according to claim
67, whereiq said holder is detachably mountable
relative ta a carriage of the ink jet recording
apparatus, and is provided with a mounting engageable
portion for mounting to the carrlage, and wherein when
the holdar is mounted td the ink jet recording
apparatus, said second engaging portion takes a
position abhave the mounting engageable porxtion.

(Figs. 50 - 51)

80. A liquid container system for an ink
Jet recording apparatus, capable of containing liquid
to be used by an ink jat head, wherein said liguid
contalner is detachably mountable to a holder having
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the ink jet head:

a liquid container including:

a main body for containing the liquid;

a supplying port for supplying the liquid to
the recording head, said supplying port being disposed
in a portion which takes a bottom in situ; and

an alr vent portion for fluid communication
between inside of said main body and ambience;

said system further comprising a fixing
member, which comprises

a first angaging portion for engagement with
a part of said holder:;

a second engaging portion for engagement with
anaother part of said holder at a position oppousite
from said part; and

8 third engaging portion for connecting said
first and second engagirg portion, said third engaging
portion being usable for pushing a top part of said
liquid container.

8l. A liquid containar system according to claim
80, wherein said main body accommodates a negative
pressure producing material for retaining the liquid.

82. A liquid container sysfem according to claim
80, wherein said main body accommodates & negative
pressure producing material for retaining the ligquid,
and whereiq said in gupplying port is provided with
fibrous material.

83. A liquid container system according tao claim
80, wherein said main body contains black ink.

84. A liquid container system according to claim
80, wherein The insida of Said Main Body is divided
inte three portions, and said supplying port and said
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air vent ara provided for each of three portions, and
wherein said three portions contain yellow ink. cyan
ink and magenta ink, respectively.

85. A liquid container system according to claim
80, wherein said fixing member is provided with tab
for facilitating demounting of said holder.

86. A liquid container system according to claim
80, wherein when said container is mounted to the
holder, said second engaging portion takes a position
above said First engaging portion.

87. A liquid container system according to claim
80, wherein sald second engaging portion 18 in the
form of & protection having a height of approximataly
lmm. '

88. A liquid container system according to claim
80, wherein each of two sides connecting said one side
and said oppasite side is provided with a protection
contactable to a part of the holder.

89, A ligquid container system according to claih
80, wherein a normal line from a central portion of
said supplying port to a line connecting a central
portion of said first engaging portion and a central
portion of said second engaging portion, is not more
than 10mm.

ap. A liquid container system according to claim
80, wherein a normal line from a central portion of a
contact portion of a supply tube of the recarding head
to said supplying port to a line connecting a central
portion of said first engaging portion and a central
portion of said second engaging portion, is nmot more
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than 10mm.

9. A liquid container system according to claim
80, wherein said supplying poxt is on a line
connecting a central partion of said first engaging
portion and a central portion of said secound engaging
portion.

92. A'liquid containaer system according to claim
80, wherein said holder is detachably mountable
relative to a carriage of the ink jet recording
apparatus,'and is provided with a mounting engageable
portion for mounting to the carriage, and wherein wﬁen
the holder is mounted to the ink jet recording
apparatus, sald second engaging portion takes a
pesition abhove the mounting engageable portion.--
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