3 OCT 2005 I NK CARTRI DGE AND | NK- JET RECORDI NG APPARATUS BACKGROUND COF THE

[ NVENTI ON The present invention relates to a recording apparatus i3 §tfhih
an ink cartridge is loaded into a carriage to supply ink to an ink-jet
recording head nounted in the 5 carriage. The present invention also relates
to an ink cartridge appropriate for such a recording apparatus. A
recordi ng apparatus, in which an ink container is- detachably nounted on a
carriage nmounting an ink-jet recording head thereon, includes a retaining
mechanism 10 for preventing the renoval of the ink container due to the

novenent of th rrj i ri-ntjn a ) LL easy

renoval of the?Nﬁicé%gggﬂﬂgﬁlEgNgnIQgitgFEaﬁg%%gégggg%ﬁkkgpgg%tﬂgsed, for
exanple, in JP-A-10-44451, such 15 a retaining nmechanismis arranged so
that a protruded portion for engagenment with an ink cartridge holder is

formed on a side face of an ink tank, and a pawl is forned on a pivotable
| ever on the opposite side face thereof. In a state in which the protruded

portion is kept engaged 2 A@kéﬁo B8 bPKTEAr #ge 8R! der, the opposite face
is nmoved to rotate about ghe—prU@TtmknrjnnﬁTanTnWTﬁ the pawl is engaged
with the ink C?B%rﬁgggebloé gﬁr\rerﬁclcg:;l; 1299§tes toarecording apparatus
in which an ink cartridge is locaded 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 appropriate 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,ufor example,‘in‘JP—A—lO—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.



However, the retaining nmechani smadapted to nount the ink cartridge usin
the rotation of the ink cartridge is not suitable for an ink conté]ﬁ@ﬁﬂmg
forming an ink flow path via an ink supply needle communicating with a
recording 5 head. That is, since the ink supply needl e has a predeterm ned
‘length enabling it to surely conmmunicate 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 ink container nust
be noved parallel to the longitudinal (axial) direction of the ink supply

dle.. F di scl osed ,in JP-A-9-11500, an ink id
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for a recording a requiresTin no arr has "been

di ssol Yeg’atl% vz afloir E‘.sruepgé){ Qin apRar af s final « § el g?%sn S‘.Jeﬁ&é?wi' g head
enpl oyi ng ‘a pi ézoel'ectric “devi ce § or pressurizing i'nk, an in carﬁrldge is
hel d,5 unger, 8 pressure reduced state, by being stored within an

air-inperneable film 25 bag.
That is, 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-9-11500, 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 pilezoelectric device for pressurizing
ink, an ink cartridge is held, under a pressure reduced
state, by being stored within an air-impermeable film

25 bag.



3 OCT 2005 In this case, atnospheric pressure can apply great force to a
| ever through the bag, and the | ever can be pressed against a cop@ f @5 | f
this force continues to be applied for a long period of tine, cre ELZ of
the 5 [ ever can occur, and the function of the lever as a fixing unit can
be |l ost. SUMMARY OF THE | NVENTI ON To resol ve these shortcomngs, it is one
objective of the invention to provide an ink cartridge that can 10 be
inserted into or renoved froman ink supply needle, and that can surely
engage a pawl of a lever with an ink cartridge hol der regardl ess of whether
an external force, i jed_f | f 1l It 1s anqt
obj ective of t e F%&énﬁ)aggnét pa&?rg%?%égr}%cpg#ggg?;drlénggggpaarpaé Eg g%pe:}ig{)ri ate
for Lhisdokeganlyidoge,An {nkocantrideeaceordhig Q. Rnalereed pe
enbodi nent " of 'the present ‘i nvention has a cohtalner containing rnk therein,
and an i I - at_c | ALeS Wi i nteriar : t ai ner
and throgg%§§§?é%6$%%£PnE 5D gan supplie tgﬁgsieiggg%négﬁéggﬁﬁﬁgg t he
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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 to be 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



25 hol der, and a protruding guide portion to be contacted 3 OCT 2005 with
the ink cartridge holder to pivot the |lever in an opening dlrect 3@ ngen
the ink cartridge is nounted onto the ink cartridge holder, the E

the ink cartridge is forcibly urged 5 outward, and the user is notified of
a state that the pawl is surely engaged with the ink cartridge hol der.
Further, regardless of the elasticity of the |lever, the paw on the |ever
is kept in engagenment with the ink cartridge holder with a predeterm ned
strength. 10 The present disclosure relates to the subject matter contained

in Japan a i n 1 26 4 e I 01),
2001. 206345" Lt Y, gﬁRJlﬁ {é?léj 1)h§2gje2rogq§2 Mgt (g%j %PegggﬁrAulgus%Q3l

2001), VW5§QHQ %hqu§%§§4yohncorporated herein by reference in their
entireties. | EF DESCRI PTI ON OF THE DRAWNGS Figs. IAto 1C are a top

view, a front ngwt@ng ik élacia;ﬁ/isweofs%uweaamfbctqee a¢00FdirRG {1 9gene
enbodi nent of the invention. Figs. 2A and 2B are perspective views of an

exanpl e 12018k ran 4HK ragknd dge thobden kot aa tec@pdi NG anparabus, ARpsapri ate
for the ink cartrldge Fig. 3 is a cross-sectional view of the ink cartridge
holdes. outward, and the user is notified of a state that the
pawl is surelyv 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 Thepresentdisclosurerelates tothesubjectmattercontained
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.



Fig. 4 is a diagramshowing a state in which the 25 ink cartridge is
accommodated in an air-inperneable bag. 3 OCT 2005 Fig. SAis a diagram
showing a state in which the ink cartridge is mounted on the inR &Egrﬁﬂﬂfli dge
hol der, and Figs. 5B and SC are enlarged diagrans of the area in the
vicinity of a guide portion. 5 Fig. 6A is a diagramshow ng an ink cartridge
according to another enbodinent 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 showing the area in the wvicinity of struts of the ink

cartridge; andpng'gg- oD i %Oh@ig'%@a&nareﬁ&@%@g 2 §ft%tteeipnwgﬁ/§ﬁmh%hienk

cartridge is nted onto the 1nk cartridge "holder. Fig . I's a diagram

show ng an, i nk Caf £ | hdge %Cfawm@edt 8ny&th @nehherc epbediqeat nef Jde,

invention in a state 7in ich 1t has been taken out froman air-inperneabl e

1S bag; Fig§. pﬁ%{gﬂlndsﬁcaqw egl argededhagrpd® showi Pgnkhe r afga idrdhe
vicinity of struts of the ink cartridge; and Fig.” 7D is a diagramshow ng a

state in i eR hei bRk i ©CArbEi dgeyd SaBOWHedi eat.o the ink cartridge hol der.
Fig. 8Ais a diagramshow ng an ink cartridge according 20 to still another

embods nent  of Mﬁ.imqrg bodi kg rarsbabeidg ashiial &t ritasi dgere ¢ akeriialy from
an air-inperneable bag; and Fig. 8B is a diagram showing a state in which
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 is
10 a diagram showing a state in which the ink cartridge is
mounted onto the ink cartridge holder.
Fig. 7Ais adiagramshowingan inkcartridge 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. 8Aisadiagramshowingan inkcartridge 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 is mounted onto the ink cartridge holder.

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

25 side view of an ink cartridge according to a further



the ink cartridge is nounted onto the ink cartridge holder . Figs. 9A to 9C
are a top view, a front view and a 25 side view of an ink cartridgeyCT 2005
according to a further 3 OCT 2005 enbodi nent of the invention. Fig. 10 is a

perspective view of an ink cartridge according to a still further
enbodi nent of the invention. DESCRI PTION OF THE PREFERRED EMBODI MENT 5
Enbodi nents of the invention will now be described in detail while

referring to the acconpanying drawings. Figs. Ato 1C are diagrans show ng
an ink cartridge according to one enbodi ment of the invention. An ink

cartrldge 1 h%ﬁxﬁ@ knlgfsulplrl)ly g]q/r%%gfltotﬁat is formed in 10 the |lower face of

a flat, rec angul ar “cont ai néer communi cates with an interi or of the
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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 "1living
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



on the upper ends of the levers 8 and 9, in the mddle portions of which
pawl s 12 and 13 are forned for engagenent wth an ink cartridge hol der 30
of a recording apparatus, 25 which will be described |ater. Fur t her(CT 2005
protrudi ng guide 3 OCT 2005 portions 14 and 15 are forned between the rotary
portions 6 and 7 and the pawls 12 and 13. The protrudi ng guide portion 14,
15 is urged in an opening direction A, A while being engaged with guide
portion 35, 36 of the ink 5 cartridge holder 30 (Fig. 5). The protruding
guide portion 14 is preferably shaped |ike a droplet in cross section so

that the g%%foﬁedmsaa!di it Ly & aReneda BBd WIdien atlher o PEQLY yili Pg; gyisde

portion E is circular in cross section, although other shapes could be

used. 104Profg uded $f opper JRAriions 5 @ndsl7 aFgef gnimdr ghidPC@hk QRS
opposite the pawls 12 and f@ on the side faces 4 and 5 of the container 2.

The protpudad apount, of sthe stopRerimoshi @pelbind7 disr set ilgd, bg, of rsuch a
degree as to permt the novenent of the lever 8, "9 toward the container 15

2 to disepgage g benpawn (g ed3wiiramdibedienkogarishdgg, hal def 8Re LAkt his
enbodi nent, storage neans 20, in which data, such as the type of ink

cart i dge ak wnddylen y 0leres of (Figk,5)ar e shereto t g uriung ed: Dae ther 8i da f ace.
This storage 20 neans 20 can be nade froma circuit board 22 having an
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 30whentheinkcartridgel isinstalled

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

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



exposed, obverse face with electrodes 21 fornmed thereon and which

el ectrodes contact the contact points of the 1ink cartridge hol der %g'pmgn
the ink cartridge 1 is installed in the ink cartridge hol der 30., or age
device (not 25 shown) is nounted on the hidden, reverse face of the circuit
3 OCT 2005 board 22. O her nounting locations a | so could be enpl oyed.

Figs. 2A and 2B are diagrans show ng an exanple of the ink cartridge hol der
30 onto which the ink cartridge 1| is to be nmounted, with a head unit,

i ncl udi ng a recording 5 head 33 and an ink supply needle 34 (Fig. 3),
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provided In a bottomfac e ink supply need are located in

respective pfeas lehingde OY, hhen kbse3d uéﬁtallqpcp@a&ln%% 38 ¥y 3¢ each

in the formof a groove or a w ndow, are formed in the upper portion of
each of fhbege #¥eandf am engrgenmt 1 W hie ddite pat r udi By guj der ey ié@ns 14

and 15. The respective guide portion 35, 36 is elongated vertically to

gui de the pret riugdeslr port icdh 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,



20 14, 15 froma |l ocation where the protruded guide portion 14, 15 of the
ink cartridge 1 is first contacted therewith to a position at mngﬁ gm; i nk
supply port 3 is securely nounted on the ink supply needle 34. e guide
portion 36, which is to be engaged with the protruded guide portion 25 1S
preferably having a circular shape in cross section, 3 OCT 2005 is formed at
its upper end with a slope 36a which is inclined toward the center of ink
cartridge 1 so as to define a narrowing throat to receive the protruded

gui de portion 15 as it nove downward regardl ess of the opening degree 5 of

the | ever, 9. |n Lfi.s. entodigeny o, qase Wiebs Lhe.i Dk seartiidge) s

accomodated an ai r-inp i'T'm bag a pressure-ré
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bag, by e atnospheric pressure, but are supported by “the protruded

st opper ﬁ%tégn%lﬁow ddvin@fa L der 68RLA NEE 525 AV tB%%r?:’H@“&@ de the
| evers 15 8 and are prevented from bei ng EXCESSIVE?y ent towar t he
cont & nery 2. t Aecargdi agl y, when the ink cartridge 1 is taken cut of the bag,

the levers 8 and 9 are opened by their own
In this embodiment, in case where the ink cartridge

1 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

10 in the ink cartridge 1, as shown in Fig. 4, the levers
8 and 9 are pressed toward the container 2, through the
alr-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

15 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

20 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.

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



el asticity. However, there is a possibility that, due 20 to long-tine
storage, the elasticity of the levers 8 and 9 nmay be reduced or ﬁdEflmﬁhat
is, the creep phenonmenon may occur, to plastically deformthe |evers 8 and
9 to 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 3
OCT 2005 are held by the thunb 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 holder 30, i.e. the side face 4 in this

enbodi et . gl angd pALall ghob.£a 2 nekls 308.0f Lhe Lk £ALtLLge hol der 30.

The position 0 ever ornmed on t ace eterm ned by

the wal | 1303 Oiﬂg%er 0k carty idge hahder, 30-and d hff—'o_lere;}t rigled; $HoRpes

portion 16 so that the protruding guide portion 14 1s located closely

adj acent .44 he ,qui denpordd PN1 4@ a3% g FUEt hery chhe Japened rshage ofs ¢ he
protrudi ng guide portion 14 makes it possible to snoothly insert the

prot rudi ng Qui deepok b0k 2k intia, tthe U HBoRAMd 9P, 381 iGhd be 9t Ben drnd,
the protruding guide portion 15 formed on the lever 9 i's guided along the

sl opes 36a,c Bopped 90a 45 the UpResapartiioge ofo 1 e xggiode pprEipHs36.idm enter
the guide portion 36. Therefore, with the rotary portions 6 and 7 acting as
fulcrumsoft henbevers B ANdf Sraeel Mvethe 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

._.10_



outward by the guide portions 35 and 36 to be separated fromthe protruded
st opper portions 16 and 17. 20 Further, in the ink cartridge hold rtiQmﬁ
second walls 30b and 30c are formed perpendicular to the wall 30 q :
define a gap having a width that substantially corresponds to that of the
| ever 8. 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 3 OCT 2005 30b and 30c in the widthwi se direction. The ink cartridge
hol der 30 is preferably provided wth projecting identification pieces 39

t hat per 5 therNj ?%ertHQn % Q€£ h@% C réglg%§§}&napproprlate to the 5
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capacity or Thi's system can be used™ to avoid attaching an ink

cartridge, gt J@t%@ngr%%'@rof 15, 011 dyres ot riiRige WisNqgthesionk cextyjdge 1 is
further |nserted

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 theinkcartridge lonlywhenthe 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 8 and 2, 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 -



protrudi ng guide potions 14 and 15 on the ink cartridge 1 are guided by the
gui de portions 35 and 36 of the ink <cartridge holder 30 to be aﬁ ng
predeterm ned | ocations, 20 at which slopes 12a and 13a, forned on the paw s
12 and 13 of the levers 8 and 9, are brought into contact with the upper
faces of engagenent portions 37 and 38 of the ink cartridge holder 30 to
cause a resistance against a further insertion. 25 Wien the ink cartridge 1
is further depressed in 30CT2005 this state, as shown in Fig. 5A the paws
12 and 13 of the levers 8 and 9 pass over the engagenent portions 37 and

38 by the @E%S%%Cetg‘%e%e sﬂooxpr“r‘s c pg%?d %ﬁz ﬁ-[‘éjn%ﬁgg% 'Pﬁ BQP'MO&% under
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st ops an unnecessa urther depression n a state i n which the ink

cartri dgesr%anlm?Bnﬁggltqrglpstuhﬁ:{éf'ktﬁ@rltcwlggefgelegeéf%et@r@ga ev8{sp8 and 9

are constantly urged outward by the guide portions 35 and so that the

engagenen, skals, 4 53'73'arH<§' pgd evan yhen 15 Resmal Icexternadefange, is
applied to the |l evers

resulting from the elastic energy of the released levers

8 and 9, is 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 toelastically 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 is removed from the ink supply needle 34,
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9. In case where the ink in the ink cartridge 1 has been consuned
conpletely, the user grips the levers 8 and 9 with the thunb and ig%gxzmﬁ
finger to elastically deform 20 the I evers 8 and 9 about the protruded gui de
portions 14 and 15 supported by the guide portions 35 and 36, thereby
noving the pawls 12 and 13 inward fromthe engagenent portions 37 and 38 of
the ink cartridge holder 30. When the levers B and 9 are pulled up in this
state, the ink 25 supply port 3 is renoved fromthe ink supply needle 34, 3
OCT 2005 and the ink cartridge 1 can be detached fromthe ink cartridge

hol der 3 nythis; j - I r 1, QY d N, he ink
cartri dggarl%i Jt%t(l)j% ?@?bg%gf;gg%g té,\mtﬁ\é?lh?(?ngqu%c}g%tgr?drgﬁh hg?j‘c?e?ﬂ?%}%
Fbmever,(§gr§9qgj@§ ab 1l t3phe lever 8 on the side where the storage neans

20 is locate is”provided for engagenent with the ink cartridge hol der 30,

it is possiblertor RishtAid, ok 1he £QBneEhi Onsstake g hetwegnpths i dkyg
cartridge 1 and the ink supply needle 10 34, and the reliabl e contact

bet ween tdye ehectnodes, 2dr ialye tihe 156 eHagQ a @A Ket t e tGontAct i PRi Nt s
of the ink cartridge holder '30. 4 Figs. 6A to 6C are diagrans show ng an
ink cartrigdgéridge 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 ;re 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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according to another enbodi nent of the invention. Pawls 15 56 and 57 of

| evers 50 and 51, which are forned on side faces 4 and 5 of a contgiﬁfr‘ﬁ in
the sane manner as the previous enbodi nent, are supported by nova sz E
52 and 53, which respectively extends fromthe rear (inner) faces of the
levers 50 and 51 to maintain appropriate 20 separation between the pawl s 56
and 57 and the side faces 4 and 5 of the container 2. Mvable struts 52
andd 53 are constructed so that they can be deflected upward in order to
allow the levers 50 and 51 to nove. In this regard, it nay be preferable 25
to provide each strut 52 and 53 with a "living hinge" 3 OCT 2005 so that the
struts 525anthsd béfd sghoutst hé BRG Rg Risfye.2 ‘E\#éntﬁ[ﬁéb?épér ABNg€ t he
living hinges are provided at the point where the strut neets the_inner
face of thgvepemreopr@cfﬁt%ébéc}’ifnttb\ﬁerévaltnghéllﬁb‘i"ﬁts Wiiet ePERY 1399t 5
neets the wall of the ink cartridge 1. Sem -circul ar proj ectlons 54 and 55
or "di npl@5"ths4Perd: G5V AR E ef 6rhrﬁaoe’bﬁthé‘e§td% thged M ehdt5c6r athe e
container_ 2 at Iocatlon to contac the di stal ends of _ the ?hrut 52 and

53. One ot®HBFe Pdi $dd & %d%o APLOWOSH Y Ao Hee P Bvitded N AF Fe Y the
tips of the %tr ts 52 18N )'E-SS %ouIdPe ro ndeg and fit into small matching
depregsi dhSEi 1T ew‘é{ral ot hENGmtAfngPFrrdge 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
l 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 frombeing 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

_14_.



According to this enbodi nent, when the ink cartridge 1 is shippﬁg g¢zm$
factory, the ink cartridge 1 is 15 accommobdated in an air-inper g ilm
bag under a pressure-reduced state with the struts 52 and 53 engaged wth
the sem -circular projections 54 and55. Thus, since the struts 52 and 53
are held substantially perpendicular to the side faces 4 and 5, the paw s
56 and 57 on the 20 | evers 50 and 51 can be prevented from being forced

i nward, excessively, toward the container 2. Wien the ink cartridge 1 is
inserted into the ink cartridge holder 30, during the insertion process

Car i1 dg hot AEr - 86, CAdeH RESScr UFE' 0% and G0 5° BEF H008  of nd NaE L
trid 1 , di st al ds_of the struts 5 d 53

e moved OB L HE S LT el Al é?ﬁﬁre%?woﬁvn%d%Z Sh 5% Sl theTSUAAS 52
d 53 hi f t.ed d hat ' t

vl o 5 ISECARE S hen ThG T ERATTH dgd ACPS T Rt Za‘éﬁ?eg‘;’é‘e&"ffteé‘t ni s

tate, I d 51 by yth ts 52

and 53, HE B €5 andsgﬂzg?pa?sl%‘é@ﬁ“ﬁ’hlef‘l‘fé%@;msne%‘}?@%%?ﬁfoﬁg 39558 oy

the pgesepge 1@ of,the slopes 56a and 57a, and snap outward under the |ower
faces of the engagenent portions 37 and 38. At

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 theusercansenseafact that theinkcartridge

15 1 is properly moved into its specified position.
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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this time, a click feeling, resulting fromthe elastic energy of the

rel eased levers 50 and 51, is given to a user, so that the user camg 5 s @
fact that the ink cartridge 15 1 is properly moved into its specifie
position. Accordingly, the user stops an unnecessary further depression.
Figs. 7TAto 7C are diagranms showing an ink cartridge according to yet

anot her enbodi nent of the invention, 20 in which struts 62 and 63, |ocated
behind pawl s 66 and 67 of levers 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 t?ggg?ptalne%dzé%gmg ig %é§ ang ec% qgggs%% to th%Spamég 66 and

67 of the rt senl C|rcu ar prolectlons

he s do TAERE % nd & ot ﬁre%%f%nf%%ﬁféff& Peyheierns “hEL sae BRI’ o °
Accor di ”gttélotﬁ@ 3 ?JT%’OPAH%@ g WIED E NGl gat e?éﬁ’cg%e} 2 S 50hR ec]det'f}?é)m a

factory nk ¢artridge 1 1s acconmo I'n"an air-i1npernea Il mbag
under LESSUres r educed; state, with the free ends of the struts 62 and 63
engaged Kf ﬁ t he se%? circular projections 64 10 and 65 of the |evers 60 and

61. Since the £lryt$6258d this embodiment, when the ink cartridge
1 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 the struts 62 and 63 aremovedover the semi~circular
projections 64 and 65, andthestruts 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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63 are held substantially perpendicular to the side faces 4 and 5 Bé ?ﬁg
sem -circular projections 64 and 65, the pawls 66 and 67 of the | & L 0
and 61 cannot be forced inward toward the container 2 beyond the | ength of
the 15 struts 62 and 63. Wen the ink cartridge 1 is inserted into the ink
cartridge holder 30, during the insertion process shown in Fig. 7D,

unl ocki ng projections 42 and 43, formed on the ink cartridge hol der 30,
push the struts 62 and 63 20 of the ink cartridge 1 upward. As a result, the
distal ends of the struts 62 and 63 are noved over the sem -circular
projections 64 and 65, and the struts 62 and 63 are displaced upward. when
the ink sapmddgeck ith & uythat sdépt exREdoPn WUrethpylst fife,ariinéd e | evers
60 and 61 are free fromthe 3 OCT 2005 support_of the struts 62 and 63, the
paw s 66MaNE B P Ve i esd aveh eiiePerdakefent 7 ard BéhBY37h atk 88eHE Q he
presence of the slopes 66a and 67a, and snap outward under the |ower faces
of the eAdadenent lsdte s ofdB372RAd IR/ ARNS 137 3Pt o War g iwkd € Beltihgy,
resulting fromthe elastic_ energy of the released |evers 60 and 61 is given
to a useéPYsF t harc e Gsérheca%ngér%eé“%nf:a(ﬂo]anéPntsne37nﬁn@ar%gi'dg@t 1is

broper |y mved i nto its gpegifjed;posi tion, Accordingly, the user gtops an
energy of the released levers 60 and 61 is given to a
user so that the user can sense a fact that the ink cartridge
1l is properly moved into its specified position.
Accordingly, the user stops an unnecessary further
10 depression.
Fig. 8Ais adiagramshowingan 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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10 depression. Fig. 8A is a diagramshowing an ink cartridge according to a
further enbodi nent of the invention. Levers 70 and 71 are forned of EEEHS
side faces 4 and 5 of the container 2, and are rotatably supported g ge
or less central 15 portion along their entire length by struts 72 and 73.
The | ower 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 enbodinment, in case where the ink 20 cartridge 1 is accommpdated in
an air-inperneable film bag under a pressure reduced state, grips 78 and 79
of the levers 70 ancl1 71 are presseg inward taoward the cantai ngr(h 2 a)gd are
def ormed | ar gef§erp i hR& G tFHEIR4 antlS F8PHRS SRGr A F§ ™4l nost
no creeping occurs in th 25 ribs 74 and 75. 3 OCT. 2005 Whep. t he jink
cartridgédritd ?)?eg&ldf‘?ﬁtgot'hea?nks csg}?‘?’f‘ddé] htojt%ler%%, ggei & Fdwn in
Fig. 8B, e rips. .74 75,0f the vers 70 and 71_are first placed in
cont act V\]}?hagﬁﬁ b 8&3 Ve s §& St | 2845%%d9215 gt thersh r&fégret i tge

hol der 30_so.that the,levers 7 nd .71 ar.e, rotated ou hecroots ,of the
struts 723%?1537% uwnf‘i%lh at%%ygls‘lgéj%cfgs%%st%én elaV?@lﬁpr?gh?%&rhg?eggrZc,héeven
MhenE%hef%kpéay%nggégﬁgfaggf96”@% 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
10 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
15 bag under a pressure-reduced state, the pawls 76 and 77
can be securely brought in contact with the lower portions
ocf 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
20 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
l according toastill further embodiment of the invention.

25 In this embodiment, tab portions 82 and 83 are formed
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by creeping, the pawls 76 and 77 are | ocated outside the 10 engagenent

portions 37 and 38 of the ink cartridge holder 30. Accordingly, RN the
grips 78 and 79 of the levers 70 and 71 creep-deformtoward the container 2
~due to the storage of the ink cartridge 1 in an air-inperneable film 15 bag
under a pressure-reduced state, the pawls 76 and 77 can be securely brought
in contact with the lower portions of the engagenent portions 37 and 38. As
aresult, a click feeling, resulting fromthis elastic energy, is given to
a user so that the user can sense a fact that 20 the ink cartridge 1 is

properly noved into ifs specified position. Accordingly, the user stops an
unnecessary plf?lﬁteﬁéﬁ_' %’éﬁf“e§§ieonc?bi'—’ied7§e Qﬁutréag@a?é‘dd/ig%%rﬁﬁi‘be sheWfhg %n i nk

0 hi 5 G0t REn L 1ai5 ForERGH 62 BRd 165 A CoPGr i 81 BCY 2008 6 53 of ec
: : j ect
| ocat i ong i # ARGSVPE ATl ool OF DANFE BE GrtPa7o0r | eVeFL I8 ant A2 Tur ther
PLIUCS 54 21055 1% G, on Uie LA ROCLL 905, 82,10, 8% opRgaLLe 3 e
Accorsdi ng hteo lteh\% ?rsmggl gg@it 3 li,n scoasc%g\‘pe{ﬁeglhg riemfaos itioned 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—reduéed 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 B83.
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 embodiment 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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cartridge 1 is accomodated in an air-inperneable film bag under a
pressure-reduced state, the levers 80 and 10 81 are protected by tRBelCEt2805 s
16 and 17 as previously described, so that they are prevented from bei ng
creep-deforned toward the container 2. Also, unnecessary opening of the

| evers 80 and 81 can be prevented by the struts 84 and 85 of the tab
portions 82 and 83. is 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

guhers. so it the baw 5. 88;and, Blacan,sactr el e, engagsd wiib.t e d nk

20 cartridge a diragram showing an i nk ridge 1
according .t . further_enhodi f i t. : strut 92-is.fargred on
at | east c?r?gr% I)t‘ihen] 'e%'erg g\éﬂg%%l%lfll(]?.ee.@%?s F?(Se)gts:tl%onn’ tﬁtef Iae\zlfe%éSOQ)

provi ded ofg 25 ontal. peg £2 Mher e.1, tor NBanNst 30ths
di sposed) cy}l% {%%QEOC?S@'Th%Hgf%u?%%Qi gfdi \gpl;(;s;g% Isggb:ltsgn?ﬁglol y ontén upper
end portiQh¢iige sovable free end portion, of a face of the lever 90,

whi ch face of the l'ever is opposed to the container 2. 5 According to the

enbodigrent , eV%’?c&cif)rEihi%gi Pk CREtEMEE8 i e &, ACEORTPHANRE ik &b rtridge

air-inperneable filmbag under

1 is accommodated in an air-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 the protruded stopper
portion 16 to securely engage a pawl 93 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
forciblyurged outwardby theink 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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a pressure reduced state, the creep-deformation of the lever 90 is
prevented by supporting the upper end of the lever 90 with the st3 Q¢T 385
Thus, when the ink cartridge 10 1 is nounted to the ink cartridge hol der 30,
at the least the lever 90 is not creep-deforned, so that the lever 90 is
el astically defornmed outward by the protruded stopper portion 16 to
securely engage a pawl 93 with the engagenent portion 37 of the ink
cartridge holder 30. 15 As a result, electrodes 21 of the storage nmeans 20
can be securely contacted with the contact points of the ink cartridge

hol der ?Q,, and .al so ont condltlon can be nal ai ng As des ri bed
above, aégb?mlﬁfﬁ% %He 4 ﬁu§ﬂ1 RAGT S 20 &n SEC 25 PT%@S t&%ﬂﬁﬁ ed to
an ink cartr d e, hol t he ey n ., bot h. si aces the i cartrldge
are for cﬁ%}'y ey hg&{(&ﬁl\ﬁgd‘ﬁyl/tkqh Sf{(]?%glettr%rdblenﬁ |a§ ﬁg reﬁStré;ln ¥y°can a
user be no ed o t t h s of the levers have been
securely e%ggéed m; %@?' ng |§LW§%%t§fHHE %older but also it is possible
to maintain 3 OCT 2005 the state in mhlch t he pawﬁs are engaged with the ink
cartridge holder with a predeterm ned strength regardl ess of the elasticity
of the levers. 3 OCT 2005 WHAT IS CLAIMVED I S:
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1. An ink cartridge having a container (2) containing ink therein, and an

I nk supply port (3) that communicates with an interior of the conéadtmﬁﬁluﬁand
t hrough which the ink can be supplied to a recording head when th

cartridge is nounted to an ink cartridge holder (30) of a recording
apparatus, the ink cartridge conprising: a lever (8, 9) one end side of

whi ch bei gHEDNM&cCRAUIMED BSwal | of the container, the other end side of the
| ever being pivotably novable towards and away fromthe wall of the
container; and a paw (12, 13) on the lever, which is engageable wth the
ink cartridge hplderpg 30)x; c&PF28GET hE3PIngYa acBhOhEHEFNg2gui de portion (14,
15) to be contacted wth the ink cartridge holder (30) for noving the other
end si de ofontwininerink theireénti andtanehghgeuphéyppert Bt hthhs ink

cartridge golder. 2t Thgiink car% ig?grag o%géng BQ c£a£n11 further
conpri si ng? WHETFTRT Gt 5 oFPet %%r Pon fl 1S 179 WA BR8P ts  a pivot
movenment ofhidegh evieich 8:hd)ihR sdfhba degpeeedt bat at hecpawinglBead3) can be

di sengaged fromthe ink cartridge hol der éSO). 3. The ink cartridge
accor di ng YeeR | Ehien inlgrcartrifge cin TRENprot FRIRRgLIBLI 88TEEEEP6N (14, 15) is

formed holder (30) of a recording apparatus, the ink cartridge

comprising:

a lever (8, 9) one end side of which being connected
to a wall of the container, the other end side of the
lever being pivotably movable towards and away from the
wall of the container; and

a pawl (12, 13) on the lever, which is engageable
with the ink cartridge holder (30) ; characterized by

a protruding guide portion (14, 15) to be contacted
with the ink cartridge holder (30) for moving the other
end side of the lever in a direction to engage the pawl

with the ink cartridge holder.

2. The ink cartridge according to claim 1, further
comprising:

a protruding stopper portion (16, 17) which permits
a pivot movement of the lever (8, 9) to such a degree
that the pawl (12, 13) can be disengaged from the ink
cartridge holder (30).

3. The ink cartridge according to claim 1 or 2,
wherein the protruding guide portion (14, 15) is formed

on a side face of the lever (8, 9).
4. The ink cartridge according to any one of claims

1 to 3, wherein a lower end side of the protruding guide

portion (14, 15) is tapered.
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on a side face of the lever (8, 9). 4. The ink cartridge according
one of claine 1 to 3, wherein a |lower end side of the protruding g
portion (14, 15) is tapered. 3 OCT 2005 5. The ink cartridge accor
any one of claims 1 to 4 further conprising: a tab portion (82, 83
in the container, for covering a side face of the |ever (80, 81);
protective nmenter The tivk feant oidge sdcedrd Bdg ©5)any Whehof scpadmsded on the
tab portlon for restricting the lever frompivoting away fromthe

cont ai ner.

1 60 ThefWiikhar ¢omRES #RSording to any one of clains 1t

to any
Yicq 2005
ing to

), forned
and a

05

further conprisi NGy SE¢n O R, "BYAP| £oFhes Px@dtﬂér&bﬁea%ei‘ fagg of the
| ever, the face of |ever opposing the container. 7. The ink cartrid

accor di ng CtQNemgng)rﬂa gide| faos of theclewser 630, t k) | egnd (8 9) is forned
on each of two osi te. wal 4. 5 f the containe

according to aﬁ§ Eftive m?Wé%Ed?% 8%?a$ﬂﬁm %ﬁe?e?% Pﬁ ( éVe 58
pi vot abl e wiati 4 her SRTHS don t H19s e@db Cﬂ)@ﬁ@ioﬁ OfdéheréBkr s6PPhY PREL

9. An ink cartridge according to ang one of the preceding clains,
r

t he protrukBVRE diiele poyetbrg away

om the container.

6. The ink cartridge according to any one of claims
1l to 5 further comprising:
a strut on a movable free end portion of a face of

the lever, the face of lever opposing the container.

7. The ink cartridge according to any one of claims
1 to 6, wherein the lever (8, 9) is formed on each of two

opposite walls (4, 5) of the container.

8. The ink cartridge according to any one of the
preceding claims, wherein the lever (8, 9) is pivotable
about the end side thereof closer to the ink supply port

side.

9. An ink cartridge according to any one of the
preceding claims, wherein the protruding guide portion
(14, 15) is formed between a fulcrum about which the

lever is pivotable and the pawl (12, 13).

10. An ink-jet recording apparatus adapted to
receive ink from an ink cartridge according to any one of
the preceding claims, the apparatus comprising:

an ink cartridge holder (30) onto which the ink
cartridge is mountable;

a vertically extending guide portion (35, 36),

formed in the ink cartridge holder, for engagement with
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(14, 15) is fornmed between a ful crum about which the |ever is pivotable and
the paw (12, 13). 10. An ink-jet recording apparatus adapted to rergiveilh
ink froman ink cartridge according to any one of the preceding clains, the
apparatus conprising: an ink cartridge holder (30) onto which the ink
cartridge is nountable; a vertically extending guide portion (35, 36),
formed i n the pnktradingdgeildel gertibar (@agageneandwmpblrisigOEhe? @@5/1t he

pr ot rudi ng ide_portion (14, 15) and mpving the paw, (12, 13) on the | ever
0t o) noE. FaBobhobnes tergEoks r o ik et ST BE it £5t mEdREE carrr i dge
hol der (30theldawlhe1bnkib¢t whiegokden@nfPRat-airdggaceeneierd (@) .clai m 10,
wherein the guide portion (35, 36) is substantially in the formof a groove
or a window, and has a sloped upper end.

11. The ink-jet recording apparatus according to
claim 10, wherein the guide portion (35, 36) is
substantially in the form of a groove or a window, and

has a sloped upper end.
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