| NK CARTRI DGE AND | NK- JET RECORDI NG APPARATUS BACKGROUND OF THE .| NVENTI ON
The present invention relates to a recording apparatus in which an ink
cartridge is loaded into a carriage to supply ink to an ink-jet recording
.head nmounted in the 5 carriage. The present invention also relates to an ink
cartridge appropriate for such a recording apparatus. A recording
apparatus, in which an ink container is detachably nounted on a carriage
nmounting an ink-jet recording head thereon, includes a retaining nechanism
10 for preventing the rennval of the ink container due to the novenent of
the carriage n al m t e r of’ the
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JP- A- 10- 44451, such 15 a retaining mechanismis arranged so that a
protruded portion for engagenent with an ink cartridge holder is formed on
a side face of an ink tank, and a pawl is fornmed on a pivotable |ever on
the opposite side face thereof. In a state in which the protruded portion is

kept engaged BACKGROUND OF THE INVENTION

The present inventionrelates toarecording apparatus
in which an ink cartridge is loaded into a carriage to
supply ink to an ink-jet recording head mounted in the

5 carriage. The'present invention also relates to an ink
cartridge appfopriate for such a recording apparatus.

A recording apparatus,;in which an ink container
is detachably mounted on a carriage mounting an ink-jet
recording head thereon, includes a retaining mechanism

10 for preventing the removal of the ink container due to
the movement of the carriage during printing, and for
permitting the easy removal of the ink container by an
external operation.

As disclosed, for example, in JP-A-10-44451, such

15 a retaining mechanism is arranged so that a protruded
portion for engagement with an ink cartridge holder is
formed on a side face of an ink tank, and a pawl is formed
on a pivotable lever on the opposite side face thereof.

In a state in which the protruded portion is kept engaged
20 with the ink cartridge‘holder, the opposite face is moved

to rotate about the protruded portion until the pawl is

engaged with the ink cartridge holder.



20 with the ink cartridge holder, the opposite face is noved to rotate
-about the protruded portion until the pawl is engaged with the ink

cartridge hol der. However, the retaining nechani smadapted to nount the ink
cartridge using the rotation of the ink cartridge 1is not suitable for an
ink container formng an ink flow path via an ink supply needl e

comuni cating with a recording 5 head. That is, since the ink supply needle
has a predetermned length enabling it to surely communicate with an ink
container, the ink supply needl e may be broken upon the application of an
external force in a direction other 10 than the axial direction. Thus, the
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can pathviaaninksupplyneedle communicatingwitharecording
5 head.

Thatis, sincetheinksupplyneedlehas apredetermined
length enabling it to surely communicate with an ink
container, the ink supply needle may be broken upon the
application of an external force in a direction other

10 than the axial direction. Thus, the ink container must
be moved parallel to the longitudinal (axial) direction
of the ink supply needle.

Further, as disclosed in JP-A-89-11500, an ink
cartridge is proposed in which elastically deformable

15 levers, each having a pawl for engagement with an ink
cartridge holder, are respectively formed on two opposite
faces of an ink container, so that the ink cartridge can
be inserted into and connected to an ink supply needle.

In addition, especially for a recording apparatus

20 that requires ink in which no air has been dissolved,
i.e., for a recording apparatus that includes a recording
head employing a piezoelectric device for pressurizing
ink, an ink cartridge is held, under a pressure reduced
state, by being stored within an air-impermeable film

25 bag.



be inserted into and connected to an ink supply needle. In addition,
especially for a recording apparatus 20 that requires ink in which no air
has been dissolved, i.e., for a recording apparatus that includes a
‘recording head enploying a piezoelectric device for pressurizing ink, an
ink cartridge is held, under a pressure reduced state, by being stored
within an air-inperneable film 25 bag. In this case, atnospheric pressure
can apply great force to a lever through the bag, and the | ever can be
pressed against a container. If this force continues to be applied for a
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to be applied for a long period of time, creepage of the

5 lever can occur, and the function of the lever as a fixing
unit can be lost.

SUMMARY OF THE INVENTION

To resolve these shortcomings, it is one objective
of the invention to provide an ink cartridge that can
10 be inserted into or removed from an ink supply needle,
and that can surely engage a pawl of a lever with an ink
cartridge holder regardless of whether an external force

is applied for a long period of time.
It is another objective of the invention to provide
15 a recording apparatus appropriate for this ink cartridge.
An ink cartridge according to a preferred embodiment
of the present invention has a container containing ink
therein, and an ink supply port that communicates with
an interior of the container and through which the ink
20 can be supplied to a recording head when the ink cartridge
is mounted onto an ink cartridge holder of a recording
apparatus. A lever is formed on a wall of the container
so as tobe pivotable about an ink supply port side thereof.
The lever has a pawl engageable with the ink cartridge

25 holder, and a protruding guide portion to be contacted



is applied for a long period of tinme. It is another objective of the
invention to provide 15 a recording apparatus appropriate for this ink
cartridge. An ink cartridge according to a preferred enbodi nent of the
present invention has a container containing ink therein, and an ink supply
port that communicates with an interior of the container and through which
the ink 20 can be supplied to a recordi ng head when the ink cartridge is
nmounted onto an ink cartridge holder of a recording apparatus. A lever is
formed on a wall of the container so as to be pivotable about an ink supply
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25 hol der, "and a protruding gul portion to be contacted W

cartridge t Qi he lever in an opening direction. \Wen the ink
cartridge i Qﬁ%ﬁ? tg d%?glﬁhe ink cartridge holder, the |lever on the ink

Cara"100e e, | PIALBA ARG, Soolia 4o U LR LRgroh) ot st ot
regardl esp ofgdpe ehastisidy oh the lieMeloatPeidge is forcibly urged
5 outward, and the user is notified of a state that the
pawl is surely engaged with the ink cartridge holder.
Further, regardless of the elasticity of the lever, the
pawl on the lever is kept in engagement with the ink
cartridge holder with a predetermined strength.
10 Thepresentdisclosurerelatestothesubjectmatter contained
in Japanese patent application Nos. 2001-104526 (filed on April
3, 2001), 2001-206342 (filed on July 6, 2001) and 2001-263779
(filed on August 31, 2001), which are expressly incorporated
herein by reference in their entireties.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C are a top view, a front view and a
side view of an ink cartridge according to one embodiment
of the invention.

Figs. 2A and 2B are perspective views of an example

20 of an ink cartridge holder of a recording apparatus
appropriate for the ink cartridge.

Fig. 3 is a cross-sectional view of the ink cartridge
holder.

Fig. 4 is a diagram showing a state in which the

25 ink cartridge is accommodated in an air-impermeable bag.



pawl on the lever is kept in engagenent with the ink cartridge holder wth
a predetermned strength. 10 The present disclosure relates to the subject
matter contained in. Japanese patent application Nos. 2001-104526 (filed on
April 3, 2001), 2001-206342 (filed on July 6, 2001) and 2001-263779 (filed
on August 31, 2001), which are expressly incorporated herein by reference
intheir entireties. 15 BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A to 1C are
atop view, a front viewand a side view of an ink cartridge according to
one enbodinent of the invention. Figs. 2A and 2B are perspective views of
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appropriate for e I1nk cartridg Fig Is a cross- sectional view of the
ink cartridge .ol febge H 9 ndurbt &adograme show naaﬁt%tlaagel maigh the 25
ink cartridge is accogﬁndate in an air-inpernmeable bag. Fig. BAis a
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in the vicinity of a guide portion.

5 Fig. 6Ais adiagramshowinganink cartridge according
to another embodiment of the invention in a state in which
it has been taken out from an air-impermeable bag; Figs.
6B and 6C are enlarged diagrams showing the area in the
vicinity of struts of the ink cartridge; and Fig. 6D 1is

10 a diagram showing a state in which the ink cartridge 1is
mounted onto the ink cartridge holder.

Fig. 7Ais adiagramshowing an ink cartridge according
to yet another embodiment of the invention in a state
in which it has been taken out from an air-impermeable

15 bag; Figs. 7B and 7C are enlarged diagrams showing the
area in the vicinity of struts of the ink cartridge; and
Fig. 7D is a diagram showing a state in which: the ink
cartridge is mounted onto the ink cartridge holder.

Fig. 8Ais adiagramshowing an ink cartridge according

20 to still another embodiment of the invention in a state
in which it has been taken out from an air-impermeable
bag; and Fig. 8B is a diagram showing a state in which
the ink cartridge ismounted onto the ink cartridge holder.

Figs. 9A to 9C are a top view, a front view and a

25 side view of an ink cartridge according to a further



and Figs. 5B and 5C are enlarged diagrans of the area in the vicinity of a
gui de portion. 5 Fig . 6Ais a diagramshowi ng an ink cartridge according
to anot her enbodi nent of the invention in a state in which it has been
taken out froman air-inperneable bag; Figs. 6B and 6C are enl arged
di agrans show ng the area in the vicinity of struts of the ink cartridge;
and Fig. 6D is 10 a diagramshowing a state in which the ink cartridge is
nounted onto the ink cartridge holder. Fig. 7A is a diagram show ng an ink
cartridge according to yet another enbodi ment of the invention in a state

in which it t ake ut i r-inmpermeable 15 bag; Figs. 7B and
7C are enFarged g%%gfdﬁé 2 S Jjgggﬁk%ﬂaﬁea in the V|C|n|ty of struts of the
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5 Embodiments of the invention will now be described
in detail while referring to the accompanying drawings.
Figs. 1A to 1C are diagrams showing an ink cartridge
according to one embodiment of the invention. An ink
cartridge 1 has an ink supply port 3 that is formed in
10 the lower face of a flat, rectangular container 2, that
communicates with an interior of the container 2, and
that is insertable onto an ink supply needle. Further,
levers 8 and 9 are formed on side faces 4 and 5, and employ
the ink supply port sides, i.e., the lower ends thereof,
15 as rotary (pivot) portions 6 and 7. That is, in this
embodiment, the levers 8 and 9 are pivotable about the
portions 6 and 7, respectively. It is presently thought
to be preferable to form pivot portions 6 and 7 as "living
hinges", which can be formed as thinned-down portions
20 of the lever material.

Grips 10 and 11, which can be contoured, are formed
on the upper ends of the levers 8 and 9, in the middle
portions of which pawls 12 and 13 are formed for engagement
with an ink cartridge holder 30 of a recording apparatus,

25 which will be described later. Further, protruding guide



the ink cartridge is nounted onto the ink cartridge holder. Figs. 9Ato 9C
are a top view, a front view and a 25 side view of an ink cartridge
according to a further enbodi ment of the invention. Fig. 10 is a perspective

.view of an ink cartridge according to a still further enbodi nent of the
i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENT 5 Enbodi nents of the
invention wll now be described in detail while referring to the

acconpanyi ng drawings. Figs. 1A to 1C are diagrans showi ng an ink cartridge
according to one enbodi rent of the invention. An ink cartridge 1 has an ink
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cont ai ne communi cates with an interior of the container 2, an

that is ignsgrdabl g ontonangizka SUppl yamgedlse. Fantheynot bavensg8qandd are
fornmed on side faces 4 and 5, and enploy the ink supply port Sides, i.e.,
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this enbodinment, the levers 8 and 9 are pivotabl é about the portions 6 and
7, respegtiivied Yoehhg erRf£5€8t WY tihapghtie portion 35, 36 of the ink
5 cartridgeholder 30 (Fig. 5). Theprotrudingguideportion
14 is preferably shaped like a droplet in cross section
so that the lower end is slightly tapered, and the other
protruding guide portion 15 is circular in cross section,
although other shapes could be used.
10 Protruded stopper portions 16 and 17 are formed at
locations opposite the pawls 12 and 13 on the side faces
4 and 5 of the container 2. The protruded amount of the
stopper portion 16, 17 is set to be of such a degree as
topermit themovement of the lever 8, 9 toward the container
15 2 to disengage the pawl 12, 13 from the ink cartridge
holder 30.

In this embodiment, storage means 20, in which data,
such as the type of ink cartridge 1 and the volume of
ink, are stored is mounted on the side face. This storage

20 means 20 can be made from a circuit board 22 having an
exposed, obverse face with electrodes 21 formed thereon
and which electrodes contact the contact points of the
inkcartridgeholder 30whentheinkcartridgelisinstalled

in the ink cartridge holder 30., A storage device (not

25 shown) ismounted on the hidden, reverse face of the circuit



to be preferable to formpivot portions 6 and 7 as "living hinges", which
can be fornmed as thinned-down portions 20 of the lever material. Gips 10
and 11, which can be contoured, are formed on the upper ends of the |evers
-8 and 9, in the mddle portions of which pawls 12 and 13 are forned for
engagenent wth an ink cartridge holder 30 of a recording apparatus, 25
which will be described l|ater. Further, protruding guide portions 14 and 15
are formed between the rotary portions 6 and 7 and the paws 12 and 13. The
protrudi ng guide portion 14, 15 is urged in an opening direction A A
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30 (Fig. 5) . The protruding guide portion 14 is preferably shaped |like a
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formed at | ocations opposite the pawls 12 and 13 on the side faces 4 and 5
of the contaknes e midenpeat,r udeth anhertd ahithe including a recording
5 head 33 and an ink supply needle 34 (Fig. 3), removed.
The interior of the ink cartridge holder 30 is divided
into a plurality of areas by plural ribs, three ribs 31,
in this embodiment. The head unit, which is shown in
Fig. 3 and which includes the recording head 33 and the

10 inksupplyneedle 34 (four inksupplyneedles 34 areprovided
in this embodiment) that communicate with the recording
head 33, is provided in a bottom face 32. The ink supply
needles 34 are located in respective areas defined by
the ribs 31.

15 Guide portions 35 and 36, each in the form of a groove
or a window, are formed in the upper portion of each of
these areas for engagement with the protruding guide
portions 14 and 15. The respective guide portion 35,
36 is elongated vertically to guide the protruded portion

20 14, 15 from a location where the protruded guide portion
14, 15 of the ink cartridge 1 is first contacted therewith
to a position at which the ink supply port 3 is securely
mounted on the ink supply needle 34. The guide portion

36, which is to be engaged with the protruded guide portion

25 15 preferably having a circular shape in cross section,
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of the lever 9.

In this embodiment, in case where the ink cartridge
1l is accommodated in an air-impermeable film bag under
a pressure-reduced state (less than the ambient pressure)
so as to maintain the degassed state of the ink contained
in the ink cartridge 1, as shown in Fig. 4, the levers
8 and 9 are pressed toward the container 2, through the
air-impermeable bag, by the atmospheric pressure, but
are supported by the protruded stopper portions 16 and
17 of the container 2. With this arrangement, the levers
8 and 9 are prevented from being excessively bent toward

the container 2.

Accordingly, when the ink cartridge 1 is taken out -

of the bag, the levers 8 and 9 are opened by their own
elasticity. However, there is a possibility that, due
to long-time storage, the elasticity of the levers 8 and
9 may be reduced or lost, that is, the creep phenomenon
may occur, to plastically deform the levers 8 and 9 to
be closely contacted with or bent near to the protruded
stopper portions 16 and 17.

To mount the ink cartridge 1, the levers 8 and 9




in this enbodi nent. The head unit, which is shown in Fig. 3 and which
includes the recording head 33 and the 10 ink supply needle 34 (four ink
supply needles 34 are provided in this enbodinent) that communicate with
~the recording head 33, is provided in a bottomface 32. The ink supply
needl es 34 are located in respective areas defined by the ribs 31. 15 CGuide
portions 35 and 36, each in the formof a groove or a window, are forned in
t he upper portion of each of these areas for engagenent with the protruding
guide portions 14 and 15. The respective guide portion 35, 36 is elongated
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5 toawall 30a of the ink cartridge holder 30. The position
of the lever 8, formed on the side face 4, is determined
by the wall 30a of the ink cartridge holder 30 and the
protruded stopper portion 16 so that the protruding guide
portion 14 is locatedclosely adjacent to the guide portion

10 35. Further, the tapered shape of the protruding guide
portion 14 makes it possible to smoothly insert the
protruding guide portion 14 into the guide portion 35.

On the other hand, the protruding guide portion 15 formed
on the lever 9 is guided along the slope 36a, formed on

15 the upper portion of the guide portion 36, to enter the
guide portion 36. Therefore, with the rotary portions

-6 and 7 acting as fulcrums, the levers 8 and 9 are moved
outward by the guide portions 35 and 36 to be separated
from the protruded stopper portions 16 and 17.

20 Further, in the ink cartridge holder 30, second walls
30b and 30c are formed perpendicular to the wall 30a to
define a gap having a width that substantially corresponds
to that of the lever 8. Therefore, during the insertion

of the ink cartridge 1, the lever 8 is moved along a

25 predetermined path, while being restricted by the walls
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narrowi ng throat to receive the protruded guide portion 15 as it nove
downwar d regardl ess of the opening degree 5 of the lever 9. In this

enbodi ment, in case where the ink cartridge 1 is acconmobdated in an
air-inpernmeable filmbag under a pressure-reduced state (less than the

‘anbi ent pressure) so as to maintain the degassed state of the ink contained
10 in the ink cartridge 1, as shown in Fig. 9, the levers 8 and 9 are
pressed toward the container 2, through the air-inperneable bag, by the

at nospheri c pressure but are supported by the protruded stopper portions
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be reduce creep phendoinmenon Tmay occu to plastically
deformtrghgg%q'oﬁ 8%dé%19 ink cartridges 1 appropriate to the

5 respective areas of the ink cartridge holder 30. In that

case, each of the ink cartridges 1 has corresponding

recessed portions (not shown) that accommodate}the

projecting identification pieces 39 to permit the further

insertionof theinkcartridgel onlywhen the inkcartridge
10 1 is appropriate to the area.

By way of non-limiting example, an "appropriate”
ink cartridge could be a cartridge of a particular color,
type of ink, capacity or model. This system can be used
to avoid attaching an ink cartridge of the wrong color

15 or type of ink.

When the ink cartridge 1 is further inserted, the
protruding guide portions 14 and 15 on the ink cartridge
1 are guided by the guide portions 35 and 36 of the ink
cartridge holder 30 tobemoved topredetermined locations,

20 at which slopes 12a and 13a, formed on the pawls 12 and
13 of the levers B and 9, are brought into contact with
the upper faces of engagement portions 37 and 38 of the
ink cartridge holder 30 to cause a resistance against
a further insertion.

25 When the ink cartridge 1 is further depressed in

._11_.



be closely contacted with or bent near to the protruded stopper portions 16
and 17. 25 To nount the ink cartridge 1, the levers 8 and 9 are held by the

thunmb and index finger, and the ink cartridge 1| is inserted into the ink
cartridge holder 30 with one side face thereof |ocated at a rear of the
hol der 30, i.e. the side face 4 in this enbodinent, aligned parallel 5 to a

wall 30a of the ink cartridge holder 30. The position of the |ever 8,
formed on the side face 4, is determned by the wall 30a of the ink
cartridge holder 30 and the protruded stopper portion 16 so that the
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8 and 9 are nhoved
5 portions 37 and 38. At this time, a click feeling,
resulting from the elastic energy of the released levers
8 and 9, 1is given to a user so that the user can sense
a fact that the ink cartridge 1 is correctly moved into
its specified position, and the user stops an unnecessary,
10 further depression.

In a state in which the ink cartridge 1 is mounted
onto the ink cartridge holder 30, the levers 8 and 9 are
constantly urged outward by the guide portions 35 and
36, so that the engagement state is maintained even when

15 a small external force is applied to the levers 8 and
9.

In case where the ink in the ink cartridge 1 has
been consumed completely, the user grips the levers 8
and 9 with the thumb and index finger to elastically deform

20 the levers 8 and 9 about the protruded guide portions
14 and 15 supported by the guide portions 35 and 36, thereby
moving the pawls 12 and 13 inward from the engagement
portions 37 and 38 of the ink cartridge holder 30. When

the levers 8 and 9 are pulled up in this state, the ink

25 supply port 3 1s removed from the ink supply needle 34,
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outward by the guide portions 35 and 36 to be separated fromthe protruded
stopper portions 16 and 17. 20 Further, in the ink cartridge hol der 30,
second walls 30b and 30c are forned perpendicular to the wall 30a to
define a gap having a width that substantially corresponds to that of the

| ever B. Therefore, during the insertion of the ink cartridge 1, the |ever
8 is noved along a 25 predeterm ned path, while being restricted by the
wal s 30b and 30c in the widthwi se direction. The ink cartridge holder 30 is
preferably provided with projecting identification pieces 39 that permt

the o NSCERPLOL onhy d ks gardyd dges o, apor Qi A feko £ oS cifspeplive

ar eas of e |n cartri at  case, each of t
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accommobda rojecting i tification pieces 39 to permt the further
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ink cartridoencoyl ke, arearddd doe pbta RS ienbaG MRt with the ink
5 cartridge holder 3. However, so long as at least the
lever 8 on the side where the storage means 20 is located
is provided for engagement with the ink cartridge holder
30, it is possible to maintain both the connection state
between the ink cartridge 1 and the ink supply needle
10 34, and the reliable contact between the electrodes 21
of the storage means 20 and the contact points of the
ink cartridge holder 30.

Figs. 6A to 6C are diagrams showing an ink cartridge
according to another embodiment of the invention. Pawls
15 56 and 57 of levers 50 and 51, which are formed on side
faces 4 and 5 of a container 2 in the same manner as the
previous embodiment, are supported by movable struts 52
and 53, which respectively extends from the rear (inner)
faces of the levers 50 and 51 to maintain appropriate
20 separation between the pawls 56 and 57 and the side faces

4 and 5 of the container 2.

Movable struts 52 and 53 are constructed so that

they can be deflected upward in order to allow the levers

50 and 51 to move. In this regard, it may be preferable

25 to provide each strut 52 and 53 with a "living hinge™
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type of ink, capacity or nodel. This systemcan be used to avoid attaching
an ink cartridge of the wong color is or type of ink. Wen the ink
cartridge 1 is further inserted, the protruding guide portions 14 and 15 on
the ink cartridge | are guided by the guide portions 35 and 36 of the ink
cartridge holder 30 to be noved to predeterm ned | ocations, 20 at which

sl opes 12a and 13a, forned on the pawls 12 and 13 of the levers 8 and 9,
are brought into contact with the upper faces of engagenent portions 37 and
39 of the ink cartridge holder 30 to cause a resistance against a further

| nserti onko 20, hepphe dnls carbr Lage of b ur s e, SRrespe b, thim st ate,

5
as shown 5% he paw s e levers pass” over

the engagerpah RUILOBS 3o 24 38 LYot N P 3ENGE, 9F ot e 21 BRES, fdagand

13a, and ‘snap in poSitions u I"'ower “f aces t gagenment 5

por L o1 g3 600 PRt pEcL TR, Scrlichdantione pelitaediamile
the user 1GaP.3€N§§ at the point where at the point where the strut
5 meets the wall of the ink cartridge 1.
Semi-circular projections 54 and 55 or "dimples”
54 and 55 are formed on the side faces 4 and 5 of the
container 2 at locations to contact the distal ends of
the struts 52 and 53. One or more raised rings also could
10 be provided. Alternatively, the tips of the struts 52
and 53 could be rounded and fit into small matching
depressions in the wall of the container 2.
According to this embodiment, when the ink cartridge
1l is shipped from a factory, the ink cartridge 1 is
15 accommodated in an air-impermeable film bag under a
pressure-reduced state with the struts 52 and 53 engaged
with the semi-circular projections 54 and 55. Thus, since
the struts 52 and 53 are held substantially perpendicular
to the side faces 4 and 5, the pawls 56 and 57 on the
20 levers 50 and 51 can be prevented from being forced inward,
excessively, toward the container 2.
When the ink cartridge 1 is inserted into the ink
cartridge holder 30, during the insertion process shown

in Fig. 6D, unlocking projections 40 and 41, formed on

25 the ink cartridge holder 30, push the struts 52 and 53
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a fact that the ink cartridge 1 is correctly noved into its specified
position, and the user stops an unnecessary, 10 further depression. . In a
state in which the ink cartridge 1 is nounted onto the ink cartridge hol der
.30, the levers 8 and 9 are constantly urged outward by the gui de portions
35 and 36, so that the engagenent state is naintained even when 15 a snal
external force is applied to the levers 8 and 9. In case where the ink in
the ink cartridge 1 has been consunmed conpletely, the user grips the |evers
8 and 9 with the thunb and index finger to elastically deform20 the |evers

por (1 ons- 35 SRE SBY Erierichy S ov REVEHES panCo P9 HE Plat YhvarE Frghthe
Cevers 8 SRESE bEB DAt T3 AOEhTS SAGHE VIR T B STIH ye et P T
LeToved (OIS | e R YLned s e Q010 4 FA45 10 50O
upward so that they no longer limit movement of the pawls
5 56 and 57.

When the ink cartridge 1 is further depressed in
this state, since the levers 50 and 51 are no longer
supported by the struts 52 and 53, the pawls 56 and 57
pass over the engagement portions 37 and 38 by the presence

10 of the slopes 56a and 57a, and snap outward under the
lower faces of the engagement portions 37 and 38. At
this time, a click feeling, resulting from the elastic
energy of the released levers 50 and 51, is given to a
user, sothat theuser cansense a fact that the inkcartridge

15 1 is properly moved into its specified pbsition.
Accordingly, the user stops an unnecessary further
depression.

Figs. 7A to 7C are diagrams showing an ink cartridge
according to yet another embodiment of the invention,

20 in which struts 62 and 63, located behind pawls 66 and
67 of levers 60 and 61, are formed integrally with the
container 2.

The pivotable struts 62 and 63 are formed on the’

side faces 4 and 5 of the container 2 to be substantially

25 opposed to the pawls 66 and 67 of the levers 60 and 61.
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in this enbodinent, two levers 8 and 9 are provided on the ink cartridge 1,
both for engagenent with the ink 5 cartridge hol der 3. However, so |long as
at least the lever 8 on the side where the storage neans 20 is located is
.provided for engagenent with the ink cartridge holder 30, it is possible to
mai ntain both the connection state between the ink cartridge 1 and the ink
supply needle 10 34, and the reliable contact between the el ectrodes 21 of
the storage neans 20 and the contact points of the ink cartridge hol der 30.
Figs. 6A to 6C are diagrams showing an ink cartridge according to another

embodi menteof RS hOYENt | 90n 1 B Scul 8 5% 299 2% phnkevey Sapd @l Sle which

are fOI’I’TE on si aces 4 and a contairner 2 1n the sane rranner as t he

previ ous enbadiymeR .+ 1 & SHPPeLIRL byr noyabl gvelrditego S2nqa8d,53p
respectively extends fromthe rear (inner) faces of the Ievers 0 and 51 to

mai nt ai n @pPpFREr kalfe 20, seRarAtd NN bebveen d ko pawis &b andpahialg the side
faces 4 and S of the container 2. Mvable struts 52 and, 53 are constructed
so that pawls 66 and 67.
5 According to this embodiment, when the ink cartridge
1l is shipped from a factory, the ink cartridge 1 1is
accommodated in an air-impermeable film bag under a
pressure-reduced state, with the free ends of the struts
62 and 63 engaged with the semi-circular projections 64
10 and 65 of the levers 60 and 61. Since the struts 62 and
63 are held substantially perpendicular to the side faces
4 and 5 by the semi-circular projections 64 and 65, the
pawls 66 and 67 of the levers 60 and 61 cannot be forced
inward toward the container 2 beyond the length of the
15 struts 62 and 63.

When the ink cartridge 1 is inserted into the ink
cartridge holder 30, during the insertion process shown
in Fig. 7D, unlocking projections 42 and 43, formed on
the ink cartridge holder 30, push the struts 62 and 63

20 of the ink cartridge 1 upward. As a result, the distal
ends of thestruts 62 and 63 aremovedover the semi-circular
projections 64 and 65, and thestruts 62 and 63 aredisplaced
upward.

When the ink cartridge 1 is further depressed in

25 this state, since the levers 60 and 61 are free from the
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t hey can be deflected upward in order to allow the levers 50 and 51 to
‘nmove. In this regard, it may be preferable 25 to provide each strut 52 and
53 with a "living hinge" so that the struts 52 and 53 bend about the |iving
~hinge. Even nore preferably, the living hinges are provided at the point
where the strut neets the inner face of the Ilever, or at the point where at
the point where the strut 5 neets the wall of the ink cartridge 1.

Sem -circular projections 54 and 55 or "dinples" 54 and 55 are formed on
the side faces 4 and 5 of the contai ner 2 at locations to contact the
distal ends of the struts 52 and 53. or nore raised rlngs al_.so could 10
be provi 8PP AFtepriatiiel §t rufes t@%saBFi t6ﬁ’e sthetBaga s &l s8AchUl @ e
rounded and flt into small matching depressions in_the wall of the

cont ai neRo¥ e AR Bithe te@Q%%m@r‘PJoHlorFetrﬂon\ﬁh%ﬂ ATHE 3|8nPYc‘é1F?rH’H@éenf€? s

shipped froma factory, the ink cartridge i s acconmpdat
air-i mePﬁeaW@ Siiqp Bag bhfder nd e%sugéld r%laﬁEe(ﬁ’Ustt‘é?’éd\Muc g?ﬁe t§’(er uts 52

I SSTSUERRED (P T ELLL 1. LOLSEL Lo S gnd 5 o, 5

5 this time, a click feeling, resulting from the elastic
energy of the released levers 60 and 61 is given to a
user so that the user can sense a fact that the inkcartridge
1 is properly moved into its specified position.
Accordingly, the user stops an unnecessary further

10 depression.

Fig. 8Aisadiagramshowing an inkcartridge according
to a further embodiment of the invention. Levers 70 and
71 are formed on the side faces 4 and 5 of the container
2, and are rotatably supported a more or less central
15 portion along their entire length by struts 72 and 73.
The lower ends of the levers 70 and 71 are free. Portions
of the levers 70 and 71 below the struts 72 and 73 serve

as short ribs 74 and 75.
According to this embodiment, in case where the ink
20 cartridge 1 is accommodated in an air-impermeable film
bag under a pressure reduced state, grips 78 and 79 of
the levers 70 and 71 are pressed inward toward the container
2 and are deformed largely, but since the ribs 74 and
75 are short and rigid, almost no creeping occurs in the

25 ribs 74 and 75.
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the struts 52 and 53 are held substantially perpendicular to the side

4 and 5,

the pawls 56 and 57 on the 20 |l evers 50 and 51 can be prevent

frombeing forced i nward, excessively, toward the container 2. Wen t
.cartridge 1 is inserted into the ink cartridge holder 30, during the
insertion process shown in Fig. 6D, unlocking projections 40 and 41,

on 25 the ink cartridge holder 30, push the struts 52 and 53 of the ink
cartridge 1 upward. Consequently, the distal ends of the struts 52 an
are noved over the sem -circular projections 54 and 55 and the struts

and 53 are shified warer s hhat s ey 103LoRGSE: 1L ULl MOYegent, Of i 41

pawls 5 56 an

7. When the ink cartridge 1 is further depressed in

state, Siﬂ&ft%@dé@vggq BOr and 5l ar ¢sna v opger n sEpgor tegdl, by pther sheu

and 53,

e paw s” 56 and 57 pass over the engagenenf portions 37 and

the presenge,lQ of st Be sippese’8a andoSiangand whap eubwer dounRdasgt g
faces of the engagenent portions 37 and 38. At this time, a click fee

resul ting-dpemdiesekastdfd gquided by side walls 44 and 45 of the

5

10

15

20

25

ink cartridge holder 30 so that the levers 70 and 71 are
rotated about the roots of the struts 72 and 73 until
they stand substantially upright.

Therefore, even when the grips 78 and 79 are deformed
by creeping, the pawls 76 and 77 are located outside the
engagement portions 37 and 38 of the ink cartridge holder
30.

Accordingly, even if the grips 78 and 79 of the levers
70 and 71 creep-deform toward the container 2 due to the
storage of the ink cartridge 1 in an air-impermeable film
bag under a pressure-reduced state, the pawls 76 and 77
can be securely brought in contact with the lower portions
of the engagement portions 37 and 38. As a result, a
click feeling, resulting from this elastic energy, is
given to a user so that the user can sense a fact that
the ink cartridge 1 is properly moved into its specified
position. Accordingly, the user stops an unnecessary
further depression.

Figs. 9A to 9C are diagrams showing an ink cartridge
1l accordingtoastill further embodiment of the invention.

In this embodiment, tab portions 82 and 83 are formed
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energy of the released | evers 50 and 51, is given to a wuser, so that the

user can sense a f act that the ink cartridge 15 1 is properly noved into

its specified position. Accordingly, the user stops an unnecessary further

~depression. | Figs. 7Ato 7C are diagrans showi ng an ink cartridge

according to yet another enbodi ment of the invention, 20 in which struts 62
and 63, |ocated behind pawls 66 and 67 of |evers 60 and 61, are forned
integrally with the container 2. The pivotable struts 62 and 63 are forned
on the side faces 4 and 5 of the container 2 to be substantially 25
opposed to the paw 6 and_67 of the |evers_ 60 and . Furt hernore

sem -circ aPr&%ﬁ%Et'&%?EﬁhﬁnEQﬁfﬁﬁg %%ﬁ%%SGOWQ£%OFe¢£?a58§%ﬁs?he

| 60 61 d_.to the side f 4 and 5 of .the container_2,
behind {HESEBANS B AnfOBF < 5" Akcar ihg 10 A BrbBAFRENLY - WhER THES | nk

Car 1 005, ¢ LR AR AT 8 B A8LPLY, BN ST BB LS cRgATOdat o
84 and 85 are formed on the tab portions 82 and 83 opposite
5 the levers 80 and 81, so that they are positioned outside
the levers 80 and 81.

According to the embodiment, in case where the ink
cartridge 1 is accommodated in an air-impermeable film
bag under a pressure-reduced state, the levers 80 and

10 81 are protected by the struts 16 and 17 as previously
described, so that they are prevented from being
creep-deformed toward the container 2. Also, unnecessary
opening of the levers 80 and 81 can be‘prevented by the
struts 84 and 85 of the tab portions 82 and 83.

15 Specifically, since the tab portions 82 and 83 and
the struts 84 and 85 function as protective members for
the levers 80 and 81, the pawls 86 and 87 are prevented
from being deformed by colliding with others, so that
the pawls 86 and 87 can securely be engaged with the ink

20 cartridge holder 30.

Fig. 10 is a diagram showing an ink cartridge 1
according to a further embocdiment of the invention. A
strut 92 is formed on at least one of the levers 90 and

91 (i.e. at least on the lever 90 provided on a face of

25 the container 2 where the storage means 20 is disposed).
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pressure-reduced state, with the free ends of the struts 62 and 63 engaged
with the sem -circular projections 64 10 and 65 of the |levers 60 and 61.
Since the struts 62 and 63 are held substantially perpendicular to the side
faces 4 and 5 by the sem -circular projections 64 and 65, the paws 66 and
67 of the levers 60 and 61 cannot be forced inward toward the container 2
beyond the length of the 15 struts 62 and 63. Wen the ink cartridge 1 is
inserted into the ink cartridge holler 30, during the insertion process
shown in Fig. 7D, unlocking projections 42 and 43, formed on the ink

cartridge mkdertr?@a @%Sbat he ﬁ%&é%ﬁ 62,1956 263 201 of, the éﬂkuggretfi@lﬂs 1

upward. As a resul i st ends of the struts” 62 and 63" are noved over

the sem féf@'flo‘?lr prgj ect 1,055 .64 @ngly 65, e%r@ f)?‘i’tsféHtsonz and 03 ase

di spl ace upward. When the ink cartridge 1 urther depressed in 25 this
state, sigicge {RedLVess @Qﬂd}d pdcaref r@}@efmméflelguwésea tthe sheuts 62

and 63, the pawl s 66 and 67 are noved over the engagenent portions 37 and
38 by the-presenter 2.
5 According to the embodiment, even if the ink cartridge
1 is accommodated in an ailir-impermeable film bag under
a préssure reduced state, the creep-deformation of the
lever 90 is prevented by supporting the upper end of the
lever 90 with the strut 92. Thus, when the ink cartridge

10 1 is mounted to the ink cartridge holder 30, at the least
the lever 90 is not creep-deformed, so that the lever
90 iselasticallydeformedoutwardby theprotruded stopper
portion 16 to securely engage a pawl 23 with the engagement
portion 37 of the ink cartridge holder 30.

15 As a result, electrodes 21 of the storage means 20
can be securely contacted with the contact points of the
ink cartridge holder 30, .and also the contact condition
can be maintained.

As described above, according to the invention, when

20 an ink cartridge is mounted to an ink cartridge holder,
the levers on both side faces of the ink cartridge are
forcibly urged outward by the ink cartridge holder. Thus,
not only can a user be notified of the exact time the
pawls of the levers have been securely engaged with the

25 ink cartridge holder, but also it is possible to maintain
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of the slopes 66a and 67a, and snap outward under the |ower faces of the
engagenent portions 37 and 38. At 5 this time, a click feeling, resulting
fromthe elastic energy of the released |evers 60 and 61 is given to a

suser so that the user can sense a fact that the ink cartridge | is properly
noved into its specified position. Accordingly, the user stops an
unnecessary further 10 depression. - Fig. 8A is a diagramshow ng an ink

cartridge according to a further enbodi nent of the invention. Levers 70 and
71 are formed on the side faces 4 and 5 of the container 2, and are
rotatably suppqorted a _nore.or less central 15 portion along . their entire

| ength bytlii%r t?'([)csa%% and %?‘C Thtgh?oaéwle%dgr& etrh%agg\gigrvgl % gﬁbe 731ngre
free. Portions. of the,levers.70_and 71 .below th truts, 72 _and 73 serve as
Short 1B PhEdftE 92 S hIBET HLAG PPt RS tenbBAn e L7 41 dhber BHEFETT SE5! nk

20 cartri dge S - ed dn ir-1lpperneable film hag under a
pressure‘?gdﬁkfh %?gggﬁﬁgfﬁgsq?% %ﬁgi%f%éppfhe | evers 70 and 71 are pressed
inward toward the contai ner
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2 and are deforned largely, but since the ribs 74 and 75 are short and
rigid, alnobst no creeping occurs in the 25 ribs 74 and 75. Wen the ink
cartridge 1 is depressed into the ink cartridge holder 30, as is shown in
Fig. 8B, the ribs 74 and 75 of the levers 70 and 71 are first placed in
contact with and guided by side walls 44 and 45 of the 5 ink cartridge

hol der 30 WBIAT a8 QUAIMEBIVElS: 70 and 71 are rotated about the roots of the
struts 72 and 73 until they stand substantially upright. Therefore, even
when the grips 78 and 79 are deformed by creeping, the paws 76 and 77 are
| ocat ed outsidg the anlG O gageEIHgdd Wdmissing and 38 of the ink cartridge
hol der 30.. Accordingly, even if the grips 78 and 79 of the |levers 70 and
71 creep- def or @ (WAL RSe ConteMainingcnk thereikn ARG hdfivde i nk
cartridge d. i I J o] r | e f4 5 ba r - reduced
state, theélpfa g,aqug %né% é‘i’gcgeg "gaellséegzu‘lrl’elgé g‘?%wugftbﬁgérgﬁ‘tﬁ%%?’w th the

| ower portions arpfidkhesudigagerert (B) tiloats Sofaunth SBcedswthesnl t, a

interior of the container and through which the ink can
flow from the interior of the container, the ink supply
port being disposed on the bottom wall at an offset
position in which the ink supply port is closer to the
first side wall (4) than to the second side wall (5);

an elastically deformable lever (8) disposed on the
first side wall (4), the lever having an inner face
facing the first side wall (4), an outer face opposite
the inner face, and a pawl (12) disposed on the outer
face, the pawl being movable toward and away from the
first side wall (4) by elastic deformation of the lever
(8),

wherein a portion of the lever (8) is contacted with
an ink cartridge holder to move the pawl (12) away from
the first side wall (4) when the ink cartridge is

inserted into the ink cartridge holder.

2. The ink cartridge according to claim 1, wherein
the lever has a strut (72) protruding from the inner face
of the lever and connected to the first side wall (4),
and a short rib (74) disposed so that the strut (72) is
located between the short rib (74) and the pawl (12), and
wherein the short rib (74) serves as the portion of the

lever.
3. The ink cartridge according to claim 1, wherein

the lever has a distal end, a proximal end connected to

the first side wall (4) and a protruding guide portion
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click feeling, resulting fromthis elastic energy, is given to a user so
that the user can sense a fact that 20 the ink cartridge | is properly noved
into its specified position. Accordingly, the user stops an unnecessary
further depression. Figs . 9A to 9C are diagrans showing an ink cartridge 1
according to a still further enbodi nent of the invention. 25 In this

enbodi ment (14)alprsytiditsg 8Patesrch BBy af worh creedl éwepr 0§ pctafidobeihg obver se
surface and/or the reverse surface of a contaiqgi 2 to locationg in the

vi ci ni ti esloGHtFhRet Wi S PHIX 1Rk renBRh A PRt ¢ he?) - sBRGts 84 and
85 are forjrd on tdig tg’“l?i&l@%é%@%@ﬁ%@%@%?ébﬁ&@iéﬂeofeﬂﬁés 80 and 81,

so that they are positioned outside the |levers 80 and 81. According to the
enbodi mentlevar.case where the ink cartridge 1 is acconmodated in an
air-inpernmeable film bag under a pressure-reduced state, the |evers 80 and
10 81 are protected by the struts 16 and 17 as previously described, so

that they are pyevenggd fﬂ]@rﬁé)@&ﬁﬂdgér%ﬂﬂﬁnw EDyend3 § hehepaiai ner 2.
Al so, unnecessary )
the proximal end of the lever is connected to the first

side wall (4) by a living hinge (6).

5. The ink cartridge according to claim 3 or 4,
wherein the protruding guide portion (14) has a droplet
shape in cross section so that a lower end is slightly

tapered.

6. The ink cartridge according to any one of
claims 1, 3, 4 and 5, further comprising:

a protrusion (16) protruding from the first side
wall (4) toward the inner face of the lever at a location

substantially corresponding to the pawl (12).

7. An ink cartridge comprising:

a container (2) containing ink therein and having
first and second side walls (4, 5) and a bottom wall:

an ink supply port (3) that communicates with an
interior of the container and through which the ink can
flow from the interior of the container, the ink supply
port being disposed on the bottom wall;

a circuit board (22) having an electrode and a
storage device, and being disposed on the first side wall
(4);

an elastically deformable lever (9) disposed on the
second side wall (5), the lever having an inner face
facing the second side wall (5), an outer face opposite

the inner face, and a pawl (13) disposed on the outer
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opening of the levers 80 and 81 can be prevented by the struts 84 and 85 of
the tab portions 82 and 83. 15 Specifically, since the tab portions 82 and
83 and the struts 84 and 85 function as protective nenbers for the |evers
80 and 81, the pawls 86 and 87 are prevented from being defornmed by
colliding with others, so that the pawls 86 and 87 can securely be engaged
with the ifidce,2Glmamawlddee g dervadile Fti:chaICLCD ard aaw.ﬁlagfmmshbw ng an ink

cartridge 1 accordjn urther qg t of, the ipventi strut 92
is forned%ﬁFQRé: qﬁﬂ&' ok Y | SRS ?Fm%ﬁ}?? %P e? g% ?ron t he
| ever 90 pggpvi ded on a face of 25 the container 2 where the storage neans 20
I s di sposed) .
wherein a portion of the lever (9) is contacted with
an ink cartridge holder to move the pawl (13) away from
the second side wall (5) when the ink cartridge is

inserted into the ink cartridge holder.

8. The ink cartridge according to claim 7, wherein
the lever has a strut (73) protruding from the inner face
of the lever and connected to the second side wall (5),
and a short rib (75) disposed so that the strut (73) is
located between the short rib (75) and the pawl (13), and
wherein the short rib (75) serves as the portion of the

lever.

9. The ink cartridge according to claim 7, wherein
the lever has a distal end, a proximal end connected to
the second side wall (5) and a protruding guide portion
(15) protruding laterally from the lever (9), and being
located between the proximal end and the pawl (13), and
wherein the guide portion serves as the portion of the

lever.

10. The ink cartridge according to claim 9, wherein
the proximal end of the lever is connected to the second

side wall (5) by a living hinge (7).

11. The ink cartridge according to any one of
claims 7, 9 and 10, further comprising:

a protrusion (17) protruding from the second side
wall (5) toward the inner face of the lever at a location

substantially corresponding to the pawl (13).
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