7 DEC 2006 P I NKJET RECORDI NG APPARATUS AND | NK CARTRI DGE = BACKGROUNR: 5006
THE INVENTION 1. Field of the Invention The present invention relates to an
i nkj et recording apparatus fitted with a recording head for ejecting
droplets 5 of ink onto a recording nmediumin response to a print signal and
al,so to an ink cartridge used in this inkjet recording apparatus. 2.
Description of the Related Art An inkjet recordi ng apparatus has a recording
head for ejecting droplets of ink. This head is nmounted on a carriage 10
that reciprocates relative to a recording- nedium The recordi ng appar at us
currently available is so designed thatink is supplied to the recording
head from an i nk IC&JBT GFEORDINGn APPRRATISNAND INEhCABRTRIDGRe or that ink is
supplied to the recording head via an ink supply needle fornmed on the
carriage where an ink )1.5 cartridge is nounted. Either of these types

enpl oys an arrangenment in which an ink |eading-out nenber, such as the ink
supply needle,. of the main body side is inserted into or connected to an

i nk supply port of the ink cartrldge and therefore the inkcartridge and 20
the ink | eadi ng-out nenbePAGREROEHED g dd and fixed to each
other so as to avoid an unlntentlonal dlsconnectlon t herebetween. To this
end, it is Reekdsafythe presndeom nember - 1

The present invention relates to an inkjet recording
apparatus fitted with a recording head for ejecting droplets
5 of ink onto a recording medium in response to a print signal
andalsotoaninkcartridgeusedinthis inkjet recordingapparatus.
2. Description of the Related Art
An inkjet recording apparatus has a recording head for .
ejecting droplets of ink. This head is mounted on a carriage
10  that reciprocates relative to a recording medium. The recording
gpparatus currently available is so designed that-ink is supplied
to the recording head from an ink cartridge via an ink channel
such as a tube or that ink is supplied teo the recording head
via an ink supply needle formed on the carriage where an ink

)15 cartridge is mounted.

" e

Either of these types employs an arrangement in which an
ink leading-out member, such as the ink supply needle, of the
main body side is inserted into or connected to an ink supply
port of the ink cartridge, and therefore the ink cartridge and

20 the ink leading-out member must be reliably connected and fixed
to each other so as to avoid an unintentional disconnection

therebetween. To this end, 1t 1s necessary to provide a member



7 DEC 2006 for fixing the ink cartridge to the cartridge acconnDdatg C.2006
portion in the related art. The arrangenent using the aforenentioned f1Xing
mehber, however, requires two operations, i.e. nounting an ink supply 5
port of the ink cartridge to a coupling nenber fornmed at an end of the ink
supply path, and thereafter fixing the cartridge by the fixing nmenber.
Consequently, the sequence of operations for nounting is cunbersone to
perform Further, the fixing neans is required to nake the structure
conplicated. 10 SUMVARY OF THE I NVENTION In view of these problens, the
present invention has been nade. It is an object of the present invention

t o provide faningrikjeink cestdidge dppdracast pedat eccagnadatakpaoridmar i dge to
be fixed to .an ink cartridge accommpdation portion sinply by 15 pushing-in
t he inkigakheivgbatedtdet nounting direction. It is another object of the
invention to provide an ink cartridge adapted for the recordi ng apparatus
descri bed abolRe ameBERERNRNE HESGrEH ko T sienthignad fdedmd feIEsdar at us
according to the present invention as claimed in claiml1l is so 20 designed
that i nROVEVEEIppF $FEL TS alWR cR e Hg Hed ¥ rom™HNTHIRT &y tiiikdgaRduht ed in a
cartridge accommodation region. The ink _cartridge has a first nenber

const i tBPThePh e 1pisRAEYpedffxt AP Grldend RSEPRE FoFRed 3h ath&nthk
cartridge., The inkjet recordin appar at has, a. secqond nenber . t hat
Const | 4 0 e aioth BB Boch o8ney PBCF A FeF nEHOUTS CQth R TTIRds B ¢ he
first n?ﬂ??ébﬁﬂ%}%ﬁ%her. Consequently, the sequence of operations for

\\ mounting is cumbersome to perform. Further, the fixing means

is required to make the structure complicated.

10 SUMMARY QF THE INVENTION

In-view of these problems, the present invention has been
made. It 1s an object of the present invention to provide an
inkjet recording apparatus permitting an inkjet cartridge to
be fixed to .an "ink cartridge accommodation portion- simply by

15 pushing-in the ink cartridge in the mounting direction.

It is another object of the invention to provide an ink

‘cartridge adapted for the recording apparatus described above.

’W) To solve these problems, an inkjet recording apparatus

according to the present invention as c¢laimed in claim 1 is so

20 designed that ink is supplied to a recording head from an ink
cartridge mounted in a cartridge accommodation region. The ink

cartridge has a first member constituting .a one-push type fixing

member that is formed on the ink cartridge. The inkjet recording

apparatus has a second member that constitutes another one-push

25 type fixing member cooperating with the first member and that



- 2 7 DEC 2006 is forned in a position facing a pl ane substantiallw
parallel to an insertion direction in which the ink cartridge is inser
info the cartridge accommodati on regi on, whereby the cartridge is held in a
predeterm ned position in a state in which the ink 5 cartridge is
resiliently urged by resiliently urging nenber in a direction opposite to
the insertion. The inkjet recording apparatus according to the present
invention as clainmed in claim3 is designed so that the resiliently urging
means includes a spring that biases a valve body |oaded 10 in an ink supply
port. The inkjet recording apparatus according to the present invention as
cl ai med is Thmied 51 o desiigniedt dadimgt aappesiet suhstehnttipé ljobdirad lpdrti on or
a diameter of the Erotrqsion_is selected to define a clearance between a
dead poitit aat ipsehthenidingcliing in1shi ¢l ey Lhkdgrr Bhdgdd phageréedi ned
position. An ink cartridge according to the present invention as clainmed in
cl ai m 6 Hy die ﬁl@rﬁ?éﬂgﬁga@@@W@ﬂag%@PiWliqfﬂ(: ey &h¢ castirakgsuppl y
port communicating with the. ink storing portion, and is adapted to

r enovabldf Fsdist é8 anPiedaleFiRRA MAMtGLSG por i DD b1 Wik dhd Agk
apparatus to supply the ink in the ink storing partion via the ink supply
port>t o @RHEdSH AF Kegd lpeptildedrIsd e addorditdy asangt GemlrRe Innk
cartridge jncludes: a first  nmenber ,that constitutes a one-push type fixing
menber, & AT L1 AP ea b5 dB5&r&APPal |y parallel to an insertion

direction

?%%2006

The inkjet recording apparatus according to the present
invention as claimedin claim 3 is designed so that the resiliently
urging means includes a spring that biases a valve body loaded

10 in an ink supply port.

- The inkjet recording apparatus according to' the present
invention as .claimed in claim 5 is designed so that a position
of the holding portion or a diameter of the protrusion is selected
to define a clearance between a dead point at pushing-in of the

-15 - ink cartridge and the predetermined position.
~..Bnink cartridge according to the present invention as claimed
in claim 6 has an ink storing portion storing ink therein and
’ ) an -ink supply port communicating with the ink storing portion,
and is adapted to removablymountedon a cartridge mounting portion
20 of a recording apparatus to supply the ink in the ink storing
portion via the ink supply port to a recording head provided
on the recording apparatus. The ink cartridge includes: a first
member that constitutes a one-push type fixing member, that is
formed on a plane substantiallyparallel to an insertiondirection

25 in which the ink cartridge is inserted into the cartridge mounting



25 in which the ink cartridge is inserted into the cartridge nounting pe- 2066
DEC 2006 portion, and that cooperates with a second nenber constituting
anot her one-push type fixing nenber of the recording apparatus. The ink
cartridge according to the present invention as claimed inclaim?7 is
designed so that the second nenber includes 5 a protrusi on whose range of
notion is restricted, and the first nenber includes a conbination of a
gui de path for guiding the protrusion in one direction, and a hol di ng
portion engaging the. protrusion. The ink cartridge according to the
present invention as 10 clainmed in claim 10 is designed so that the
resiliepbtyiocmigi &1gd treansoodpeclateeswathps i syrdidimdaase ohatal g imryrber
| oaded in the ink supply port. The ink cartridge according to the present
i nvent i anoelser crad-mmcsH mypkaf hx 12q irendesi giieths addwmtdime dppatatmmtber is
di sposed 15 on a wall surface intersecting a wall surface on which the ink
supply port Tlsedisposediraddel acavediny aopvket porsehtsanvicomidceh ashe wal |-
surface on which the ink supply port is disposed. The ink cartridge
accordi ngaimed e plesent isi deshynen sastbhtithedsenonbanemidsr iiqxadexiegned so
that the ink supply port is 20 located at a position offset toward the wall
sur Pacea @rathiwhion Maofsier sengenbématsiafi ¢sosedtr Thbednkardrithre dgesdccor di ng
to the present invention as clainmed in claim14 is designed so that the
pr ot r ushembepotecludes a combination of a guide path for guiding.the
protrusion in one direction, and a holding portion engaging the.
protrusion.
The ink cartridge according to the present invention as
10 claimed in claim 10 is designed so that the resiliently urging
- means -includes a spring that biases a .valve member loaded in
- the ink supply port.
The ink cartridge according to the present dinvention as
claimed inclaim 12 is designed so that the first membeér is disposed
15 " on a wall surface intersecting a wall surface on which the ink.
supply port is disposed, and located at a position offset toward
the wall surface 'on which the ink supply port is disposed.
7)- . The ink cartridge according to the present -invention as
claimed in claim 13 is designed so that the ink supply port is
20 located at a position offset toward the wall surface on which
the first member is disposed.
The ink cartridge according to the present invention as
claimed in claim 14 is designed so that the protrusion whose

range of motion is restricted is movable in a plane direction

25 of the plane substantially parallel to the insertion direction,



range of notion is restricted is novable in a plane direction 25 of the
pl ane substantially parallel to the insertion direction, - 4 7 DEC Z200% 2006
and al so novable in a direction intersecting the plane. The ink cartridge
according to the present invention as clained in claim15 is designed so
that the holding portion of the first nmenber is resiliently held by the
protrusion by an 5 urging force of resiliently urging neans. The ink
cartridge according to the present invention as claimed in claim16 is
designed so that a position of the holding portion or a dianeter of the
protrusion. is_selected to, define atclear nce betmeegia dead point at
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Si
t he ink
j portion or a diameter of the protrusion is selected to define
a clearance between a dead point at pushing-in of the ink cartridge
10 and the predetermined position.
According to the present invention as claimed in claim 1
(claim 6), when the cartridge is mounted,. the ink cartridge is
pushed-in against the resiliently urging means, .so that- the
cartridge is held ‘in.the predetermined position by the action
15 of - the one-push type fixing members and the biasing force of
‘the resiliently urging means. When the ink cartridge is detached, .
the ink cartridge is pushed-in against the biasing force. This
ﬂ) disengages the.one-push type fixing members, and therefore the.
‘ink .cartridge 1s moved in the removing direction opposite: to
20 the insertion direction, by the biasing force.
Therefore, when the cartridge is installed, the ink cartridge
can be held into a predetermined position simply by pushing in
the cartridge against resilient means. Furthermore,. the ink

cartridge can be disengaged by pushing it in against the biasing

25 force, so that the cartridge can be moved in the removingdirection



cartridge can be di sengaged by pushing it

so t hat

the cartridge can be noved in the renoving direction -

in against the b|a5|ng 25 f

REf T

2006 Dby the biasing force. Mreover, fixing nmeans such as a cover nenber

for fixing the cartridge to the cartridge accommobdati on
di spensed with, and further the ink cartridge can
ng to the present invention as clained in claim3 (claim10),

Accor di
sinplif
spring,
pr esent

ied structure can be realized because an additional nenber,

regi on can be
be easily taken out.

a

. e.

for biasing the ink cartridge is unnecessary. According to the

5

a

invention as clainmed ipn claim5_.10 (claim1l owi ng to the
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additional member, i.e. a spring, for biasing the ink cartridge

is unnecessary.
According to the present invention as claimed in claim 5

(claim 16), owing to the clearance between the dead point and

- the holding position, the packing of the ink supply port can

15

be reliably brought into close contact with the ink supply needle

to improve the air tightness. Further ink can flow in between

the packing and the ink supply needle during the removal to reduce

- the friction, so that the ink cartridge can be.surely taken out

only by the stored force of the resiliently'urging means.
According to the present invention as claimed in claim 7;

it is unnecessary to dispose, on the ink cartridge side, a movable

.member for fixing the ink cartridge to the carriage, and further

20

25

the arrangement can be realized simply by forming protruded-and

recessed portions on the wall surface. Therefore, the structure -

and the package can be simplified.
According to the present invention as claimed. in any one
of claims 12 to 15, the region as close to the ink supply port

as possible can be used as a holding region of the ink cartridge,

EePn 8 adim7; it-is unnecessary to dispose, on the ink

y~ form ng



According to the present invention as clainmed in any one of clains 1%b 6%(m

15, the region as close to the ink supply port 25 as possible can be féelf

as a holding region of the ink cartridge, - 6 7 DEC 2006 and therefore it

is possible to elimnate the displacenent of the ink cartridge caused by an

external force, and to reduce an adverse effect on the joint portion

between the ink supply port and the ink supply needle. 5 Thepresent

di sclosure relates to the subj ectmatter contained in Japanese patent

appl i cations having No. 2002-175691 (filed on June 17, 2002), and a

not -yet - known nunber (filed on June 13, 2003), which are expressly

i ncor pokhdethare&phe byt rbs pegidle ta ok i igvittier ditiee i i SpOl aRpimEm DRECRI PTI ON

OF THE DRAWNGS Fig. .1 is a perspective view showi ng an enbodi nent of an.
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perspective view show ng the structure of a cartridge _accommodation hol der

of a cafRi %‘é‘ée%ﬁ? chffech %nﬁ%ﬁ‘]e}ﬂlntlé’%t%% Hefjesn tdoridth g WiPar at us of

t he invention. g + 3Ais a ective view showi ng. an enbodi ment of a
F

fixing B?BFr%%?th SR *&rective view showing a nounting state
oottt g Bretcumon gt gt A T
fixing Prrloflarlggrllggeaxgataereaz{pp 1cat1nonst eavvle%{tfl 2%2 fﬁéﬂe (@Olllde%r

on June 17, 2002), and a not-yet-known number (filed on June

13, 2003), which are expressly incorporated herein by reference

in their entireties.

10 BRIEF DESCRIPTION OF THE DRAWINGS

. .Fig. 1 is a perspective view showing an embodiment of an -
inkjet recording apparatus of the present invention.
Fig. 2 is-a perspective view showing the structure of a
cartridge accommodation holder of a carriage which is a component
15 - of the inkjet recording apparatus of the invention.
.. Fig. 3A is a perspective view showing an embodiment of a
fixing protrusion, Fig. 3B is a perspective view showing a mounting
) .- state.of the fixing protrusion at a front side on a vertical
wall in:the holder, and Fig. 3C is a perspective view showing
20 the mounting state of the fixing protrusion at a rear side on
the vertical wall in the holder.
Fig. 4 is a perspective view of an embodiment of an ink
cartridge adapted for the recording apparatus.
Fig. 5 is a cross-sectional view of the ink cartridge, taken

25 through the ink supply port, and in which the cartridge is mounted



Fig. 4 is a perspective view of an enbodi nent of an ink cartridge aqqﬂtggoﬁ
for the recording apparatus. Fig. 5 is a cross-sectional view of the'in
caftridge, taken 25 through the ink supply port, and in which the cartridge
is nmounted - 7 7 DEC 2006 on the carriage. Fig. 6 is an enlarged
perspective view of a fixing nenber fornmed in the ink cartridge. Figs. 71
and 711 are views illustrating the fornmer half 5 of steps perforned when
the ink cartridge is nounted. Figs. 81 and 811 are views illustrating the
|atter half of the steps performed when the ink cartridge is nounted.

Figs. 91 and 911 are views illustrating steps for taking out the ink

cartri dge. the Eegria@ei.s an expl oded perspective view showi ng anot her

enbodi ment of the ink cartridge to which the invention can be appli ed.

-Fig. 11 is &igi.ew show ranlarasthedinspectdfveavéawt o f dgef ol e rmemukapt ed f or
the ink cartridge. 15 Fig. 12 is a perspective view in which another

enbodi népemedf inhsheeébkdeaygtapPaeat us of the invention is shown by the

structure of a cartridge accommodati on region. Figs.. 13A and 13B. are
perspective Vi6fs, /da@didshdki igcanbiams lldmsddiatdmg dhe Heoumae deat¥ i dge of

the invention. 20 DESCRI PTION OF THE PREFERRED ENMBODI MENT
5 of steps performed when the ink cartridge is mounted.

Figs. 8I and 8II are wviews illustrating the latter half
of the steps performed when the ink cartridge is mounted.

Figs. 91 and 9I] are views illustrating steps for taking
out the ink cartridge.

10 Fig. 10 is an exploded perspective view showing another
embodiment of the ink cartridge to which the invention can be

- applied.
‘Fig. 11 is a view showing an embodiment of a cartridge holder
adapted for the-ink cartridge.

15 -Fig. 12 is a perspective view in which another embodiment :
of the recordingapparatusof theinventionis:shownby the structure
of a cartridge accommodation region.

) o Figs. 13A and 13B are perspective views, each showing another
embodiment of the ink cartridge of the invention. -

20 -DESCRIPTION OF THE PREFERRED EMBODIMENT -

The present invention is hereinafter described in detail
with reference to the illustrated embodiments. .

Fig. 1 shows an embodiment of an inkjet recording apparatus
of the present invention. A case is made up of a case body 1

25 and a cover 2. A carriage 4 is accommodated in the case to be



The present invention is hereinafter described in detail wth reference to
the illustrated enbodinents. Fig. 1 shows an enbodi nent of an inkjet 7 DEC 2006
recordi ng apparatus of the present invention. A case is nade up of a case
body 1 25 and a cover 2. A carriage 4 is accommpdated in the case to be

8 7 DEC 2006 opposed to a platen 3 and to be reciprocatingly novable. Two
kinds of ink cartridges 5 and 6 having different widths are detachably
nounted on the top surface of the carriage 4. Fig. 2 shows an enbodi nent of
the carriage 4. In this 5 enbodinent, inkjet recording heads 7 and 8 that
receive supply of inks fromink cartridges 5 and 6, respectively, are

di spose@PPOFeChd Gt PERLETr Fadd bt ie CRFIRIRE AU 1Y iRV 2kkg i sTHA form a

boxl i ke enc] osure qn the upper surface of the cgé&i%%e 4 to _accommpdate the
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ronber s k2 AR A%RS eSS hed Lat BT Rl & Ul DT 0UEY, Lhee WhgRNged e and

11d intot € car
on the bottom surface of the carriage 4. Vertical walls 11 form

) a boxlike enclosure on the upper surface of the carriage 4 to
accommodate the ink cartridges 5 and 6 such that their top surfaces
10 are exposed. In this way, a cartridge holder 9 is integrally
formed.

The cartridge holder 9 is partitioned by a rib .10 into
two sections to accommodate the two kinds of :ink cartridges 5
and 6 in given regions. Windows llc and 11d for forming fixing
15  members are respectively formed at substantially central portions
.0f the wvertical walls 1la and 1lb that respectively define the
regions for accommodating the cartridges. Fixing protrusions
) -~ 12a.and 13a of fixing members 12 and 13 as described later protrude:
through the windows 1lc and 11d into the:.side ¢f the cartridge

20 accommodation regions.
The windows 1llc and 11d are formed as arc-shaped through
" holes which limit the movement of the fixing protrusions 12a
and 13a to a certain angular range L. Mounting holes 1lle and
11f are formed on the centerlines of the windows llc and 11ld

25 and under these windows l1lc and 11d.



20 accommopdati on regions. The windows 11c and lid are fornmed as arc- gjﬁ
through holes which limt the novenent of the fixing. protrusions 12a "an
13a to a certain angular range L. Muunting holes lie and |If are formed on
the centerlines of the windows |lc and Iid 25 and under these wi ndows |lc
and ild. 9 7 DEC 2006 These window lic, lid and fixing nenber 12, 13

toget her forma one-push type fixing nmenber. Fig. 3A shows an enbodi nent of
the fixing menber 12, 13. In this enbodinent, the fixing nmenbers 12 and 13
are shaped 5 identically. The fixing nenbers 12 (13) has an arm 12b (13b).
The fixing protrusion 12a (13a) that is |longer than the thickness of the

vertical wal | Thege (Vibjowuitldoesldoandihigeing mamhenn 2, 0f13 Heogsliias dge i s
fornmed at one end of the arm 12b (13b) perpendicularly to the |ongitudinal
di recti 6ArBf at pReaPRFN2BYR® f18H)J mebksiunt i ng portion 12c (13c) that is
rotatably inserted into the nmounting hole 1l1e (lif) is fornmed at the. other
end in the shig- d?h ettawh ads ke dipgnigobr B¢ ubtehn g 2aemaen)iZ2, A3 apering
portion_12d (13d) for preventing disconnection and a split groqove 12e (13e)
are for fhBd tRd st KELOAdME dnd tde thiet iRsLMsE vorts oAnds LE2@e1FDaPerthe arm
12b (13b) is,so_designed_that the position __of the fixing protrusion 12a
(138 1 398PEFRLERb BAF nf bP a9 GBETR: S i 11 of'SHotiay 2P ST 46 ot ki on of a
fixin nmber 30 descri bed t in.conformty with recessed and protruded
porti gngﬁsffel{wg pro ru'sgon fzaa E(‘FLBaS thaqt 18 fgnc}ler tthan he tﬁncknessp ,
of the vertical wall 1lla (1llb) but does not hinder inserticn
of the cartridge is formed at one end of the arm.-12b (13b)
perpendicularly to the longitudinal direction of the arm 12b
10 (13b). A mounting portion 12c¢ {13c) that is rotatably inserted

into the mounting hole 1lle (11f) is formed at the other end in

‘the same direction as the fixing protrusion 12a (13a). A tapering
- porticon 12d (13d) for preventing disconnection and a split groove

12e (13e) are formed at the front end of the mounting portion
.15 12¢c (13c). The arm 12b (13b) is so designed that the position.

. of the fixing protrusion 12a (13a) is displaceable in a-direction

intersecting a surface direction of a fixing member 30 described
_)‘ later in conformity with recessed and protruded portions of the

fixing member 30, and that the arm 12b (13b} has such anelasticity
20 as to cause the fixing protrusion 12a (13a) to contact the fixing

member 30 with a given contact force. This ensures reliable

contact between the fixing protrusion 12a (13a) and the fixing

member 30, to therebyeliminate failure of fixing the ink cartridge

caused due to insufficient contact.

25 Because of this structure, when the fixing protrusion 12a

- 10 -



fixing menber 30, and that the arm 12b (13b) has such an elasticity 20,as %@
cause the fixing protrusion 12a (13a) to contact the fixing nenber 30 w %

a given contact force. This ensures reliable contact between the f|X|ng
protrusion 12a (13a) and the fixing mnenber 30, to thereby elimnate failure
of fixing the ink cartridge caused due to insufficient contact. 25 Because
of this structure, when the fixing protrusion 12a - 10 7 DEC 2006 (13a)

of the fixing nenber 12 (13) is inserted into the windowllc (lid) and the
tapering portion 12d (13d) of the nounting portion 12c (13c) is forced into
the mounting hole Ile (I1f), the nmounting portion is permtted by the split
groove 12é1%§)3e9f SZTIGO fijex icvesf Svemberahd { heh Foturadried inta the tHadmunt i ng
hole Ile IIfL gs. 4A and 4B show enbodi ments of the ink cartridges 5
and 6 of the Qf@ht iiaﬁ tRantppering. pantsapwl de (LAR) c &t rﬁb@g@owﬁm
contains one kind of ink, black ink in this enbodi nent, 10 and Fi 4B shows

the ink cRP¥Eieyeldhi Eh3¢k Ioririrsd tinte fihe AUnting hedgarldiee (1€ )st or age

chanbers by partition wails .or the |ike _and which,contains different kinds
of inks, ¥ wwnfrﬂé\jb@%t&ﬁal léy%%rmhtf%ef# Ve bSdPREAE, gJFCPPY%slp%% {342 )i nk

storage chanber each hayin an in de t.in upply port. Her e,
only dne FRAKP® $?#?HH%§ ‘ﬁéﬁbé&‘ §% thk% and

engages tﬁf Egifnentloned f|X|ng protru3|on 12a is formed in one wal |
surface 21 Pa to the direction

Figs. 4A and 4B show embodiments of the ink cartridges

5 and 6 of the invention. Namely, Fig. 4A show the ink cartridge

which contains one kind of ink, black ink in this embodiment,.

10 and Fig. 4B shows the ink cartridge which is formedwith a plurality

of separate ink storage chambers by partition walls .or the like

and which.contains different kinds of inks, yellow, magenta and

cyan in this embodiment, in respective ink storage chambers,
each having -an independent ink supply port.

15 . + . Here, only one ink cartridge 5 is described. A fixing member. .
30 that guides and engages the aforementioned fixing protrusion
12a is formed in one wall surface 21 parallel to the direction

)- of inserticn of a container 20 that contains. ink. thekrein..
Anctherwall surface29that isperpendiculartothedirection

20 - of insertion is provided with an ink supply port 22 that engages
an ink supply needle 14 of the carriage to discharge the ink
inside the cartridge therefrom.

In this ink cartridge, the fixing member 30 is disposed
at a position offset toward the surface (the bottom surface)

25 29 where the ink supply port 22 is formed, i.e. at a lower portion

- 11 -



of insertion of a container 20 that contains-ink : therein. Anotherwal s
surface 29 that isperpendicular to the direction 20 of insertionis
provided with an ink supply port 22 that engages an ink supply needle 14 of
the carriage to discharge the. ink inside the cartridge therefrom In this
i nk- cartridge, the fixing nmenber 30 is disposed at a position offset toward
the surface (the bottom surface) 25 29 where the ink supply port 22 is
formed, i.e. at a lower portion - 11 7 DEC 2(106 region in the insertion
direction of the ink cartridge in this enbodi nent, and further the ink
supply port 22 is disposed at a position offset toward the wall surface
(the si deedint dge)thepinsierdiont dikecEignt ofi Hee  ink mantides irCddsisquent |y,
the 5 fixing menber 30 can surely fix a portion of the ink cartridge in the
vi ci ni t yerpodeentk anppivyrPwmn e I SuRtlanderdnt2Z dén ddsdasad tafe
di spl acenent of the ink cartridge even when. an external force is applied
in a stat el Werhofhget nkovabpl fhenvadlestyfpsei d§bet 8d dentspinfidedink
supply port 22, to thereby 10 reduce an adverse affect on the _connection
portion bkt Weehr tde thaIKE SIS FOrin e THe ) nk ConssHreRdddl e the  That
is, sinceg the ink supply port Zi is,located at the position offset toward
the el | = S6rTGAETA D, £3Pn U PR nbiFomt™ 1107 Gdihe (i FRitg S9fenber 30
can recej ve_t he exterpal &or e to, reliably pr vigp é .t he above- not ed
aavant agUbuS T TEERLRE. BhoRRi oK §UPBYAPRER g 2674fd 5 AFESREdy 23
are. can prevent the displacement of the ink cartridge even when an
) external force is applied in a state in which the ink supply
needle 14 is inserted into the ink supply port 22, to thereby
10 reduce an adverse affect on the connection portion between the
ink supply port 22 and the ink supply needle 14. That is, since
~the ink supply port 22 is located at the position offset toward
the wall surface 21 where the fixing member is formed, the fixing
member 30 can receive the external force to reliably. provide
15 -the above-noted advantageous effect.
As shown in Fig. . 5, a packing 26 and a valve body 23 are.
loaded in the imnk supply port 22 in such a way that the valve
) body 23 is biased by a spring 24 which is a coiled spring. The
packing 26 serves as a sealing member, which closely and sealingly
20 . contacts the circumference of the ink supply needle 14. The
valve body 23 contacts one end face of the packing 26 to close
and seal an opening formed through the packing 26 when the cartridge
is removed from the carriage, and opens the ink supply port by
insertion of the ink supply needle 14 when the ink cartridge

25 is mounted on the carriage. The extent of resilience of the spring

- 12 -



| oaded in the ink supply port 22 in such a way that the valve body 23 is

bi ased by a spring 24 which is a coiled spring. The packing 26 ser vePE{s204¢
seal i ng nenber, which closely and sealingly 20 contacts the circunference of
the ink supply needle 14. The valve body 23 contacts one end face of the
packing 26 to close and seal an opening formed through the packing 26 when
the cartridge is renoved fromthe carriage, and opens the ink supply port
by insertion of the ink supply needle 14 when the ink cartridge 25 is
mounted on the carriage. The extent of resilience of the spring - 12 7 DEC
2006 24 is such that even when the ink cartridge 5 is fully filled with ink

and t hezinks ssh Yt ROE t e¥én afgagehd ol darsunpige nead eulhd; fihe &pring can
bias the cartridge 5 in the direction opposite to the direction of

i nsertipdtRdainahdt fige fimikcbuppRY Joartce 2cansage s Thzet weesuphey indesppl y
needl e 14 and the packing 26. In the aforenentioned enbodi nent, the spring

24, providethe spprihbecambiagphey cpettrifige $dm bhasdigedthiowap diady 23 in
the direction to close the valve body 23 is used to bias the ink «cartridge
in the toreet ddneoppasicieinsethicodiagednisantihe frtiicth oh@ 1t hercardanisdge 5 i s
inserted. In a case where the repulsion force of the spring 24 is small or
t he5carbetwgen does ik Havel ¥ heedial Ve body t2® paadadigby &.he spring 24, the
sanme advantages can be obtained by nounting a biasing spring 25 near the
i nk supply portthz2afndenantibeed raydrodimerdur theespsing eided pnowiedi r ecti on
15 of insertion of the ink cartridge (i.e., the surface in which
in the ink supply port 17, for biasing the valve body 23 in the
direction to close the valve body 23 is used to bias the ink
cartridge in the direction opposite to the direction in which
10 the cartridge 5 is inserted. In a case where the repulsion force
of the spring 24 is small or the cartridge- -does not have the
valve body 23 biased by the spring 24, the same advantages can -
- . be obtained by mounting a biasing spring 25 near the ink supply
"port 22 and in. the front-end surface as viewed in the direction
i5 of insertion of the ink cartridge {(i.e., the surface in which
the ink supply 22 is formed) or in the surface of the c¢arriage: .
4 that faces the ink supply port 22.
) . Fig. 6 shows an embodiment of the fixing member 30 formed.
on the ink cartridge, which constitutes the one-push type fixing
20 member. A recess portion 31 having an entrance port of width:
W capable of almost covering the range of movement L of the fixing
protrusion 12a is formed at the front end as viewed in the direction
in which the cartridge is loaded (in this embodiment, in a lower

portion). A guide portion 32 having an upper portion on one side

25 is formed in the center of the recess portion 31 as viewed in

..13_



the ink supply- 22 is formed) or in the surface of the carriage' 4 t;ﬁﬁczmm
faces the ink supply port 22. Fig. 6 shows an enbodi nent of the fixing
menber 30 forned. on the ink cartridge, which constitutes the one-push.
type fixing 20 nmenber. A recess portion 31 having an entrance port of w dth
W capabl e of al nbst covering the range of novenent L of the fixing
protrusion 12a is formed at the front end as viewed in the direction in
which the cartridge is loaded (in this enbodinent, in a lower portion) . A
gui de portion 32 having an upper portion on one side 25 is fornmed in the
center of the recess portion 31 as viewed in - 13 7 DEC 2006 the

di recti drheoflireséibnaont dihselméicar ¢ f itdgecaAt pidgeudegnodrtided B2atisnf or ned
in the center of the guide portion 32 such that passages through which the
protrusiife 1i2n foameshss dhe tenfed odéntbet busildesovtiohe3pr suchdétaporti on
32a. 5 Ina lower portion side (the left side in the figure) relative to the
pr ot r udger gFAgssot I3Raight Wbighatbef pratyugioar Leearanaphss3abeofermgdi ch t he
protrusion_12a cannot pass during the nmovenent of the ink cartridge in the
i nserti om diatécsisles afdthe paerrHead partaee 32&; above the vertical wall
32b, over which the protrusion 10 12a can easily pass_during the novenent of
the ¥ nk cartrildgelovar pretisnmiigle dFredeilsridanin kBedtiBire) gelatige an
upper portion side (the right side in the figure) relative to_the_protruded
porti on BW2&he REPETURE POF bl atPd ncthsid &G facBesd ¥EFiGRitchatfe. :

rotrusion . .
P 32b over which the protrusion 12a cannot pass during the movement

’) of the ink cartridge in the insertion direction, and an inclined
surface 32¢, above the vertical wall 32b, over which the protrusion

10 12a can easily pass during the movement of the ink cartridge
in the removal direction.

- In the other side, i.e. an upper portion side (the right
side in the figure) relative to the protruded portion 32a, there
are formed. an inclined surface 32d over which the protrusion-

15  12a .can easily pass during the movement. of the ink cartridge
‘in .the insertion direction, and a vertical wall .32e, above the
inclined surface 32d, over which the protrusion lZ2a cannot pass

) during the movement of the ink cartridge in the removal direction.

This arrangement of the inclined surface 32d and the vertical

20 wall 32e in the upper portion side is reverse to the arrangement
of the vertical wall 32b and the inclined surface 32c in the
lowerportionside. TheprotrusionlZaentersthroughtheinclined .
surface 32d, and exits through the inclined surface 32c.

An angular vertical wall 33a, whose vertex 33 is located

25 slightly offset from the centerline C of the recess portion 31

- 14 -



15 12a can easily pass during the novement. of the ink cartridge in{he- ;406
insertion direction, and a vertical wall 32e, above the inclined surface
32d, over which the protrusion 12a cannot pass during the novenent of the
ink cartridge in the renoval direction. This arrangenent of the inclined
surface 32d and the vertical 20 wall 32e in the upper portion side is
reverse to the arrangenent of the vertical wall 32b and the inclined
surface 32c in the |owerportion side. The protrusion 12a enters through the
inclined surface 32d, and exits through the inclined surface 32c. An
angul ar vertical wall 33a, whose vertex 33 is |located 25 slightly offset
from t hetewater thaelmrbinedesyfcaas 356t isnfgimed in a7degwepopertiomard t he
inclined surface 32d, is formed in a deeper portion of the recess portion 31
rel ati veCfothRergfeFaneersiaR ot Fabatprothusith apbranceeiide st vidie 329

obliquely upwardly extends substanti al fromthe centerlipe C of the
protrudeéngFP?bﬂKSI%@aj%dﬁﬁﬁﬂiﬁﬂew %&sbggi f%?%%lYe?EW%¥@£Yi?§F %igure)

id hol. di i d - shaped j f
engagoneREOREERCE LBy BEPS PO TEACCTAFBenti Qifng TWorT BiF WP Y SOl Siftbed at a
t ig,t i directi th tridage, | whi
10t fr oughea RS SeB & 0P LERel 115k LEhbet 4 Dart B WA 16 BT HARI cul ar
to th I  f th h di ' 34 | ti ith th
orot rusi 934 bArBoEFPabi st rhsfe g Yhle (i e os S PR e

positionenaggéﬁeﬁéuﬁiﬁﬂ e protrusion 12a. '

->-' -This holding portion 34 is disposed at a center in -the

. width direction of the cartridge, or on a plane which passes

190 through a central axis of the ink supply port and which is
perpendicular to the wall surface, so that the holding portion
34 in cooperation with the protrusion l2a can reliably fix the
ink cartridge 5 at a predetermined position, while causing no
moment oh the ink supply needle 14.

15. " Indicated by numeral 35 in the figure is .a: movement.
direction-restricting member disposed“closeruto:thesinclinedw
surface 32c than to the holding portion 34. This restricting -

) member-35 has an inclined surface 35a over which the protrusion
l2acaneasilypass andaverticalwall 35boverwhichthe protrusion

20 12a cannot easily pass.

In this embodiment, when the ink cartridge 5 is inserted,
the fixing protrusion 12a enters the opening of the recess portion
31 of the fixing member 30 and reaches the inclined surface 32d
while being guided by the guide portion 32 (the vertical wall

25 32b) in one direction (Fig. 7I}. Then, the fixing protrusion

- 15 -



nonent on the ink supply needle 14. 15. Indicated by nuneral 35 int EC 2006
figure is a novenent direction-restricting nenber disposed cl oser. to e e
inclined surface 32c than to the holding portion 34. This restricting
menber 35 has an. inclined surface 35a over which the protrusion 12a can
easily pass and a vertical wall 35b over which the protrusion 20 12a cannot
easily pass. In this enbodi nent, when the ink cartridge 5 is inserted, the
fixing protrusion 12a enters the opening of the recess portion 31 of the
fixing nmenber 30 and reaches the inclined surface 32d while being guided by
the guide_portion 32 (the vertical wall 2 329; in one direction (Fig. 71).
Then, thé2fiREAFEDroYelistohs 1nghbined e %éa(%%%se%l%ber this inclined
surface 32d (ﬁhg. 711), Under .this conditiagn, mheﬂ tge cgrtrid eS5is
further pushe -@%Fag i s CORfld tePRet MO or 'K of ST hELSHRI Mg 14 DRIEMRE i nk
supply port he ink cartridge.5 reaches a d oi nt, at ich, 5 the fixing
prot r usi 8}\81395-{:%&%%31{ ﬁé‘%ﬁé&?ﬁ?%ﬁ??c%ﬁgﬁg@;@d:nﬁ% 2¢ h8%d5]%f)e"'rn ortion
of the recess portion 31 (Fig. 8lL). Under_  this condition, if_the hand is
el eased TVORY B § ok (28 ¢PIGBE EELITReS (590 it B dgadsBP e hodbdba s! § gh
di st ance in th iLrectio p I th | hect| of,Lnsertion by the
reacti ont@%%lcﬁlcréq %’frot ﬁél%gﬁlpi Eagzggé%éf%%%q gn%:u%%%gwéﬁf%t%agi%%cal agi S

fitted 15‘"%%3{%{ %r3%§?t-98flt %\gﬁ}?%’zree%sgp%gilt:l)%pg%ild?gi&?\’\@f f. heer

centerline € i'ca
this condition, if the hand is released from the ink cartridge

j 5, the ink cartridge 5 is moved by a slight distance AG.in the

direction opposite to the direction of insertion by the reaction
10 force of the spring 24 so that the fixing protrusion 12a is fitted
| into the holding portion 34, while being guided toward the
centerline C by the vertical wall 32e (Fig. BII).
| There is a.‘ slight clearance between the dead poir:xt at the
vpushing-in of the ink cartridge 5 into the cartridge holder and
15  a cartridge holding position. For this reason, when . the ink
cartridge is moved from the dead point at the pushing-in to the
Acartridg.e holding position, the packing 26 1is moved in the
contracting d'irection due to the friction to the ink supply needle.
14,‘ so that thé packing 26 reliably contacts the circumference
20 of the ink supply needle 14 elastically, to thereby ensure
air—tightness.
In addition, such clearance canbe determined by the diameter
of the fixing protrusion 12a, the position of the holding portion
34, or the like.

25 On the other hand, in a case where the ink in the ink cartridge
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There is a slight clearance between the dead point at the pushing-in gf-10e
ink cartridge 5 into the cartridge holder and 15 a cartridge hol ding
position. For this reason, when the ink cartridge is noved fromthe dead
point at the pushing-in to the «cartridge holding position, the packing 26
is nmoved in the contracting direction due to the friction to the ink supply
needl e. 14, so that the packing 26 reliably contacts the circunference 20
of the ink supply needle 14 elastically, to thereby ensure air-tightness.

I n addi tion, such cl earance can be determ ned by the dianeter of the fixing
protru5|on 12a, the position of the holding portion or the like. 25 On
the ot herhamhgenicongupsdanthehe inkeamic idga és|rrﬁplcaeﬁqcin tge cartrgdgp DEC
2006 has_been consunmed and the ink cartridge 5 is replaced, the cartrldge 5
i s pushed® iF RYyshErinnadabatt it reecéion ﬁécgp?fn*alez@prpﬁé: %4 -xThg
protrusion 12a passes over the inclined surface 35a of th

movenent - FestY REHG Ursiferl 285 PagsieiSe ONEI N &uﬂ&@&lﬁﬁdtﬁ@r§a§ﬁg§ﬁ§roﬁalI 33a

| ocat ed | t he deeper portion . of the rec ortion 31( F e anount
of the VQﬂﬁq ngQEgﬁc Shghmrges g%rr@ﬁﬁ&ﬁdgePBgtﬁg gﬁgrgﬁéﬁ Foned

211 O cl sagnce b veen e depd poLOL aletlie pushLLg Lp end Lhe cari i doe
s g 5 e 0k e pla i 30 R ASbLe LD e e
pushing-in corresponds to the aforementioned slight clearance
) between the dead point at the pushing-in and the cartridge holding
| | position. By this movement, the packing 26 is relatively moved
16 with respect to the ink supply needle 14 so that ink flows in
therebetwéen. The ink serves as lubricant to reduce the friction
durin;_:j the removal.
Under this condition, if the hand is released from the
cartridge 5, the reaction force of the spring 24 elevates the
15 cartridge 5. During this process, the fixing protrusion 12a passes
.Jover the inciined surface 32c to be free from the restriction -
(Fig. 9II).
) | When a new cartridge 5 is loaded into a given position
and then pushed-in, the ink cértridge can be. fixed into' a
20 predetermined position in the same way as the foregoing.
In the embodiment described above, a recording apparatus
of the type where the cartridge holder is mounted to the carriage -
has been described. It is apparent that similar advantages can

be produced when the invention is applied to a type of the recording

25 appératus in which the cartridge is installed on the case body
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during the renoval. Under this condition, if the hand is rel eased fremdd®os
cartridge 5, the reaction force of the spring 24 elevates the 15 cartridge
S. 'During this process, the-fixing protrusion 12a passes over the inclined
surface 32c to be free fromthe restriction (Fig. 911). Wen a new
cartridge 5 is loaded into a given position and then pushed-in, the ink
cartridge can be fixed into, a 20 predeterm ned position in the sane way as
the foregoing. In the enbodi nent descri bed above, a recordi ng apparatus of
the type where the cartridge holder is nounted to the carriage has been
described. It is apparent that simlar advantages can be produced when the
i nventi oh fsrmimd i tlet veactypey ofppheatesorudngnR5iappapatusd monmtheh t he
cartridge is installed on the case body - 17 7 DEC 2006 1 formng the
recor di ngeappditg Useahdy rihd sissupd iaed ink tshpprdac drudbeng head by the use of
an ink supply tube. That is, in a case of an ink cartridge 45 in which a

fl exi ble bag Rktcoat dimprmpdnkttaieink carid itod A§ anwhakhsafdlexipdet 40 5
on one side thereof is accoomodated in a hard case 44 made up of a case body
42 and &adVdr Wptiainddch lakapheraint dedimkvsup@y ingoraurrd v $aatpdded, the
af orenmentioned one-push type fixing menber 30 is forned on a side surface
of the. '%r@%a%léial$kéﬁm?§ﬁﬁ a dsilde cadiaridewdd e 4 ads Mection of

i nsertion_ becones 10 an openi ng porti.on. ,
of a case body 42 and a coVer 43 in such a.way that the ink supply’

port 40 is exposed, the aforementioned one-push type fixing member
30 is formed on a side surface of the hard case 44 such that
the front side as viewed in the direction of insertion becomes
10 an opening portiocn.

- On the other hand, the other one-push type fixing member
is formed such that the fixing protrusion 12a is protruded from
the ‘rotational range limiting window 47 at the side of the ink
cartridge accommodating holder 46 to be opposed to the fixing

15 member 30, A resilient member 48 is disposed on the side of
~an ink supply needle 49. In this way, the cartridge 45 can be
fixed into a predetermined position simply by pushing ‘it in.

,) . When the ink cartridge 45 is removed, the ink cartridge 45 is
pushed in against the resilient member 48..In this way, the ink

20 cartridge 45 can be taken out.

This embodiment can also employ, in place of the resilient
member 48, a valve arrangement having the valve body 23 installed
in the ink supply port 22 and the spring 24 for biasing the valve
body 23 toward the ink supply port side as discussed with reference

25 to Fig. 5, in order to produce the same effect using the elastic
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On the other hand, the other one-push type fixing nenber is forned Szﬁgczmm
that the fixing protrusion 12a is protruded from the rotational rang
limting window 47 at the side of the ink cartridge acconmodati ng hol der 46
to be opposed to the fixing 15 nenber 30. A- resilient nmenber 48 is disposed
on the. side of an ink supply needle 49. In this way, the cartridge 45, can
be fixed into a predeterm ned position sinply by pushing it in. Wen the
ink cartridge 45 is renoved, the ink cartridge 45 is pushed in against the
resilient menber 48. In this way, the ink 20 cartridge 45 can be taken out.
Thi s enbodi nent can also enploy, in place of the resilient nenber 48, a

val ve ar riarmgeeent ey igiy iinte fogl wa asdanyg Xde watlale &@dvi-n the ink supply port
22 and the spring 24 for biasing the valve body 23 toward the ink supply
port side as dilStidsetmbpdimenrt deseellpsl phorey. asoneTPwslidivRe fgrdagee t he
same effect using the elastic - 18 7 DEC 2006 force of the spring for

bi asi ng tHRRAN VOHIREeIH he drfddigmBietdesdompéddalsdpthes onepush type
fixing nenber for receiving a fixing protrusion and another one-push type
fixing nenRe Rty neRL s Havy e Steudildd ner @TOSTMSd O8n 23 FOTMSId O&rtri dge
and cartrjidge, holder, respectively. It is pparent that,-the sane |
advangagégh%ahn5eCSBFH?agg #Ren THege R ?4x¥%ﬁp%%ﬁﬁﬁ?f%0 féris

recei ving the fixi protrusion is rranged on the cartri.dge hol der .9 and
fnot her | HRETRRE L5 TR%IRY SrBHEBPCRAGF TP R RS PPRPha-ProteuSPonPast 13
IS arranq%%m fixing member 30 for receiving the fixing protrusion is
") arranged on the cartridge holder 9 and another one-push type

fixing member having the fixing protrusion 12a, 13a is arranged

10 on the ink cartridge 5, 6 as shown in Figs., 12 and 13.
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10 on the ink cartridge 5, 6 as shown in Figs. 12 and 13. 19 7 DEC Z?BQCZ&%
CLAIMS: 1. An inkjet recording apparatus having a recordi ng head tha
receives supply of ink froman ink cartridge installed in a cartridge
accomodation region, the ink cartridge having a first fixing nenber formned
on the ink cartridge, the inkjet recording apparatus conprising: a second
fixing nmenber capable of engaging with the first fixing nenber to fix the
cartridge in the cartridge accommobdation region, and that is fornmed in a
position facing a plane that is, substagtially parallel to, an insertion
direction in which the ink cartridge is inserted into the cartridge
accommodati on region, wherein in operation, after being inserted, the ink
cartridgqnhénﬁ§ld in a predeterm ned position in a state in which the ink
cartridge i's Tesiliently urged by resiliently urging neans in a direction
opposite to the insertion direction; wherein the second fixing nenber
conprises a protrusion whose range of nmotion is restricted; and wherein the
first fixing rEnbkictdsegdingeapparatusniiaving porcafingrhead ghafeiepsivesgNpply obinkh, a

hol di tion.f i neLth ' di t..qui d th
st i not T ok GrRag MfahE, Bhlde' BSlmdifioR it MHORE TaRt o hayined 5 1
I's arrangefkst @xigglhﬁmbtehﬁ)miaa@hrtmhpBar@hiug'eng\eiiﬁugemi:&air@faﬁbmtdsr&hn@ﬁéihg:i dge

and the di sengagenent guide Eath is arranged to guide the protrusion during
removal of thea SepdndcBxingimeyubsrragpabief engging wib dhelfirg fixipgpmentbgs to fn thenk| et

Fecor na ARRRL B AR aRe PPN S s SR SR, |
cartri dggldirvihBdis. subsiahfihlly ipifallel B2 EDShsertiBFedibnt Mewhith Garinki dafdgd he
i nkj et recordi ng apparatus conprising: a second Ti'Xing fenber-capabl e of
engagi ng inderthd ite the eastridge aceqmmedation region whergm in operation, after being inserted,
the ink cartridge is held in a predetermined position in a state in which the ink cartridge is
resiliently urged by resiliently urging means in a direction opposite to the insertion direction;
wherein the second fixing member comprises a protrusion whose range of motion is
restricted; and
wherein the first fixing member comprises a combination of an engagement guide
path, a holding portion for engaging the protrusion, and a disengagement guide path distirict
from the engagement guide path, wherein the engagement guide path is arranged to guide the
protrusion during insertion of the ink cartridge and the disengagement guide path is arranged
to guide the protrusion during removal of the ink cartridge from the inkjet recording
apparatus,
K An inkjet recording apparatus having a recording head that receives supply of ink
from an ink cartridge installed in a cartridge accommodation region, the ink cartridge having
a first fixing member formed on the ink cartridge, the inkjet recording apparatus comprising:

a second fixing member capable of engaging with the first fixing member to fix the

cartridge in the cartridge accommodation region, and that is formed in a position facing a



cartridge in the cartridge accommodati on region, and that is fornmed ig %C 06
position facing a 7 DEC 2006 21 plane that is substantially parallel 528
insertion direction in which the ink cartridge is inserted into the
cartridge acconmodati on region, wherein in operation, after being inserted,
the ink cartridge is held in a predetermined position in a state in which
the ink cartridge is resiliently urged by resiliently urging neans in a
direction opposite to the insertion direction; wherein the first fixing
menber conprises a protrusion whose rangge of notion is restricted; and
wherein the second fixing nenber conprises a conbination of an engagenent
guide path, a holding portion for engaging the protrusion, and a

di sengagenent i.de t i Sti fram t he engagenent i de th, wherein

the. engadurnital it auaafy Fecalel i, an SPierith BECHE o mathi, BR AR s HEE i

i nserti onnp&irtellNftol 1K coidgel &a&n%dattd?ﬁegioa,ewaaﬁmrupewgoqs%aﬁ&tﬁbiﬁ@neér(eanged
to guide the protrusion during removal of the ink cartridge fromthe I nkjet

r ecor di nghe appeartridgs .is BeldTiner predgtemmined pesiiiotginap pateaainuwhish theink cartridge fs
claiml or .clajm2,  wherein the. engagenent gquide path is arranged to guide
Che pr ot MESTIEHN Wkt PRESRETAY HEenamests 8 rectipn aneBars oghe BRAPRE SesBpl dge.
4. The inkjet wEGAHALEGrAPHANE! MEmB& &thpris®d bproflugibitiwioke Finge! 8f Moton is
wherein the disengagenment guide path is arranged to receive the protrusion

from t he rhsthidiedgandortion in response to a selected notion of the ink
cartridge fromthe R edeteéid ned oaition 1o enabbe .rempval of the i
Cartridge. 5. WhES g SEopd g mEMBss camirises 4 SOUbaliay Of a5 snghesTilyguide
wher ei N then A pbiion Yol bfighgiPRE DrotRilondSed & diRhbidnichabuibt pakdidinkal ve
body | oaded in an Tnk supply port. 6. The inkjet recordi ng apparatus-as set
forth in fodmitlm ¢ngagdmesnt gnidetpath, edictdire thel epgagegiont guide aath is aohnghdsogusiptiieng
i sposed |0l hsh biling RSt P uRSSR THRSRY 28 che s yadbm e SR S is arranged

to guide the protrusion during removal of the ink cartridge from the inkjet recording

apparatus.

3. The inkjet recording apparatus as set forth in claim 1 or claim 2, wherein the
engagement guide path is arranged to guide the protrusion into the holding portion during

insertion of the cartridge.

4. The inkjet recording apparatus as set forth in claim 1 or claim 2, wherein the
disengagement guide path is arranged to receive the protrusion from the holding portion in
response to a selected motion of the ink cartridge from the predetermined position to cnable

removal of the cartridge.

5. The inkjet recording apparatus as set forth in claim 1, wherein the resiliently arging

means includes a spring that biases a valve body loaded in an ink supply port.

6. The inkjet recording apparatus as set forth in claim I, wherein the resiliently urging
means includes a spring disposed in the ink cartridge accommodation region or a spring

disposed on an outer surface of a container of the ink cartridge.



di sposed on an outer surface of a container of the ink cartridge. 7 DEC 2006
22 7. The inkjet recording apparatus as set forth in claim1, wherein 7@EC2006
position of the holding portion or a dianmeter of the protrusion is selected
to define a clearance between a dead point at pushing-in of the ink
cartridge and the predeterm ned position. 8. An ink cartridge having fixing
nmeans, the fixing neans conprising: an engagenent guide path |eading from an
entrance portion to a holding portion; and a di sengagenent gui de path
distinct fromthe engagenment guide pathyfand | eading from the hol ding
portion to an exit portion. 9. An ink cartridge according to claim8 having
an ink storing portion storing ink therein and an ink supply port

communi cgting with the ink storing port t.he |nk cartrldge bei. ng dapt ed
to be rerfovablhen8kist &eFgding @B?@&?oﬁeﬂr‘rﬂﬁm‘ RFiRiBt di Shergin 2 P%%'(‘ﬂ“d??lg‘

appar at Uﬁoid‘?nc%?gﬁggy‘)ﬁeaglahﬁ&r éﬁé‘ﬁro‘trﬂ wﬁtng’ él@&e@‘?& 4efie X'c@eatr:i}ﬁe'ﬂéﬂﬁveiﬂ%p' y

port to are provi on the recordi ng apparatus

cartri dgdesdpqnt &ipnghing-if of the ik cartndgerembihe prddetennineti posidnon a pl ane
substantially parallel to an insertion direction in which the ink cartridge
is inserted into the cartridge nounting portion, and that is capable of

engagl noghd th h SREAAL Kl BRAD o, i ERRAR hyRRRE 2t U Lo fix the

cartridge in the cartri ea(?co atlbn re e second fixing
menber conpri agengageneht gmdm)pathlﬂmﬂmgrfemgan eﬁtrzmnb ponionso arheh:bmg’ pdma'ah aadd

wherein the first fixin es the fixin wher ej
engagenent galdcs&is mq%galaﬁb aﬂaéief 5t o dhe ?n@sﬁpaﬁrga ea?ﬂumqlﬁ “i’Pn EF‘tlon

of the |rall%W&,ggggﬁmngnte;lﬁlpmq?ﬁengagemant gui de path is arranged to guide

the protrusion rrng renova the ink cartri-dge from the inkj et

recordi ng apparatus. 10. An ink cartridge having an ink storing portion

storing '9f'k ! r}&r l?li( Eaxz‘mggeazpcclor%l:ngst% cﬁ)alm 8 having an ink storing portion storing ink therein
and an ink supply port communicating with the ink storing portion, the ink cartridge being
adapted to be removably mounted on a cartridge mounting portion of a recording apparatus to
supply the ink in the ink storing portion via the ink supply port to a recording head provided
on the recording apparatus, the ink cartridge comprising:

a first fixing member that is formed on a plane substantially parallel to an insertion
direction in which the ink cartridge is inserted into the cartridge mounting portion, and that is
capable of engaging with a second fixing member of the recording apparatus to fix the
cartridge in the cartridge accommodation region;

wherein the second fixing member comprises a protrusion whose range of motion is
restricted; and

wherein the first fixing member comprises the fixing means, wherein the engagement
guide path is arranged to guide the protrusion during insertion of the ink cartridge and the
disengagement guide path is amranged to guide the protrusion during removal of the ink

cartridge from the inkjet recording apparatus.

10.  An ink cartridge having an ink storing portion storing ink therein and an ink supply
port communicating with the ink storing portion, the ink cartridge being adapted to be
removably mounted on 2 cartridge mounting portion of a recording apparatus to supply the

ink in the ink storing portion via the ink supply port to a recording head provided on the



port conmunicating with the ink storing portion, the ink cartridge bein
adapted to be renovably nounted on a cartridge nounting portion of a’ DEC 2006
recordi ng apparatus to supply the ink in the ink storing portion via the

i nk supply port to a recording head provided on the 7 DEC 2006 23 recording
apparatus, the ink cartridge conprising: a first fixing nenber that is
formed on a plane substantially parallel to an insertion direction in which
the ink cartridge is inserted into the cartridge nounting portion, and that
is capable of engaging with a second fiyxi ng nmenber of the recording
apparatus to fix the cartridge in the cartridge accommopdati on region;
wherein the first fixing nmenber conprises a protrusion whose range of notion
is restricted; and wherein the second fjxing nmenber conprises a conbi nation
of an engdgearding apparatus, theink cadridgscompeisivgi t i on for engagi ng the protrusion,

and a di sengag t | de I SE1 fromt n i de. pat.h
wherei n the engar%sgr%ﬁ#é g’ﬁf“g’g} E)"'zftgi ﬁssfogggé P gnag a"% gjebgsﬁz‘nggﬁfﬁgﬁﬁlﬁgé ?rhgngghon
during i ng@iedtiofin WhidhnRe inkkcat@idge Isdsrtad thtb e éﬁrﬁrﬂ? ﬂﬁﬁnﬁﬁﬁ{;( pOHiodeardahit it S
arranged to guide the protrusion during renoval the ink cartridge from

t he i nkj ecapableoplipngasingpyyith 2 second tfixing, mamber ftthe dgeordisgotrparagus & Bk ahen 9

or claim . in |.di rti . engages and holds in place the
protrusi 0%9%%?@1&&%{;8%{&5%&&&@? noreglﬁg, ink cartridge in a direction
opposi te the i afereln e fiisi Gxirigomembert ffinprides GaprotrusieR wHose rhhige ohlmotivntis i dge
as set forth in any one of clains 9 to It, further conprising resiliently

ur gi ng meggsyictes andesi | iently urging the ink cartridge in a direction
opposite the jnmnsertion direction. c JJhe.ink cartridge.as set forth .i,n
ol o' m 12, ' wher BRFER LS BeChl TEiod embth seriissh s STbRE S hBhesyl ghice
bi ases a pahye hoRFHRYorli AR Enkiihd el prétnssidip layid AGfitengagement guide path distinct
from the engagement guide path, wherein the engagement guide path is arranged to guidé the
protrusion during insertion of the ink cartridge and the disengagement guide path is arranged

to guide the protrusion during removal of the ink cartridge from the inkjet recording

apparatus.

11.  An ink cartridge according to claim 9 or claim 10, wherein the holding portion
engages and holds in place the protrusion when a force is applied to the ink cartridge in a

direction opposite the insertion direction of the ink cartridge.

12.  The ink cartridge as set forth in any one of claims 9 to 11, further compnsing
resiliently urging means for resiliently urging the ink cartridge in a direction opposite the

insertion direction.

13.  The ink cartridge as set forth in claim 12, wherein the resiliently urging means

includes a spring that biases a valve member loaded in the ink supply port.

14.  Theink cartridge set forth in claim 12, wherein the resiliently urging means includes a

spring mounted on a container wail surface of the ink cartridge.



14. The ink cartridge set forth in claim12, wherein the resiliently urging
means includes a spring nmounted on a container wall surface of the i ARPEC2006
cartridge. 7 DEC 2006 24 15. The ink cartridge as set forth in claim9 or
claim 10, wherein the first fixing nmenber is disposed on a wall surface
intersecting a wall surface on which the ink supply port is disposed, and
| ocated at a position offset toward the wall surface on which the ink supply
port is disposed. 16. The ink cartridge as set forth in claim15, wherein
the ink supply port is located at a posjstion offset toward the wall surface
on which the first nenber is disposed. . The ink cartridge as set forth in
claim9 or claim 10, wherein the protrusion whose range of notion is
restricted is npvable in a plape direction of the plane_substantiall )
paral | el 130 t ABeinksartridgmasdet logthiig lam Jpr siaim o whetctn the fusidimeg mrwher is
i ntersect] e. bl The, i 0k id e r ' [
claim 10, mvgxg%%egi %‘ptaﬁ”g%()sﬂ'ﬁ?cﬁgn%%?%g az{)ya%]hgﬁfn?;é rozlt erlrlsac?vlbg{r} Ergk re@?ﬂ%ﬁﬁ Fy
hel d by t 8peved] dnddocutedoyt agisitiog iofigetitoward thé wak sudfacerin whidh ghewgk suppyport 19.
The ink cartridge as set forth in claim9 or claim 10, wherein a position of
t he hol di Wflisn9s¢di on or a diameter of the protrusion is selected to define a
cl earance between a dead point at pushing-in of the ink cartridge and the
predeterm ned position. 20. An ink cartridge according to claim@8, wherein
the entrange pUhé irnkcaithidge Be s fbith ipOlairh 48, *hereinhthe SABupphl poAVis Idthted at a
cartridge according to claim8 or claim20, wherein a portion of the
engagenenPOQjﬁ!ﬂTH‘éfTﬁﬁgWaF@ﬁ’Gi“ﬁél Sikace 91 whichike ist msmbeT 5 @isPesH- | eads in a
first engagenent direction having a conponent opposite an insertion
direction of the ink cartridge. 7 DEC 2006 25 \

17.  The ink cartndge as set forth in claim 9 or claim 10, wherein the protrusion whose

range of motion is restricted is movable in a plane direction of the plane substantially parallel

to the insertion direction, and also movable in a direction intersecting the plane.

18. The ink cartridge as set forth in claim 9 or claim 10, wherein the holding portion of the
first member is resiliently held by the protrusion by an urging force of resiliently urging

means.

19.  The ink cartridge as set forth in claim 9 or claim 10, wherein a position of the holding
portion or a diameter of the protrusion is selected to define a clearance belween a dead point

at pushing-in of the ink cartridge and the predetermined position.

20.  Anink cartridge according to claim 8, wherein the entrance portion and the exit

portion are the same.

21,  Anink cartridge according to claim § or claim 20, wherein a portion of the
engagement guide path leading away from the entrance portion leads in a first engagement

direction having a component opposite an insertion direction of the ink cartridge.



22. An ink cartridge according to claim?21, wherein the first engagenﬁﬂgc2006
direction also has a conponent in a first orthogonal direction, which
orthogonal to the insertion direction. 23. An ink cartridge accordlng to
claim 22, wherein a portion of the engagenent guide path |eading into the
hol di ng portion leads in a second engagenent direction having a conponent
inthe insertion direction. 24. An ink cartridge according to claim 23,
wherein said second engagenent direction also has a conponent in a second
ort hogonal direction opposite the first 9rthogona| direction. 25. An ink
cartridge according to claim 24, mherei% a portion of the di sengagenent
guide path |leading away fromthe holding portion leads in a first

di sengagenent direction having a conponent opposite the insertion
di r ect i ord2.26. Amnki cartridge eqcio tacdaind} In gy bersincthgilirst 2pgagamant divection alspr st

di d h d h
i roct oreg somghrapt 8 A7y e AL s APRMEe: inehhe gt KR RN HE B i on
of the engagenent guide path | eading into the holding portion and the

portion of the disengagenent guide path |eading away from the hol di ng
portion n¥kt oAn mkearridgetccotiingiolddimg?2yvheteiha pertienwéthie esgagémertighide ng

portion ha ends nd an internediate . between the
PP st Candoelsafife R BERRE pBRGE10o85 T £ SespPd FReRBEmEn SR Ao R por i on
ext ends fEgMpohért ik HedhsRbbrditectiBRr tion to the first end in a direction

havi ng a conponent opposite the insertion direction and a conponent in the

first 7 DEC 2006 26 orthogonal direction; and a second wall part of the

|1 f h d d d
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directi Onalso has a component in a second orthogonal direction opposite the first orthogonal direction.

25.  Anink cartridge according to claim 24, wherein a portion of the disengagement guide
path leading away from the holding portion leads in a first disengagement direction having a

component opposite the insertion direction.

26.  Anink cartridge according to claim 25, wherein the first disengagement direction also

has a component in the second orthogonal direction.

27.  Anink cartridge according to claim 26, wherein:

the portion of the engagement guide path leading into the holding portion and the
portion of the disengagement guide path leading away from the holding portion meet at a wall
of the holding portion;

the wall of the holding portion has first and second ends, and an intermediate portion
between the first and second ends;

a first wall part of the wall of the holding portion extends from the intenmediate
portion to the first end in a direction having a component opposite the insertion direction and

a component in the first



and a conponent in the second orthogonal direction. 28. An ink cartridge
according to claim26 or claim27, wherein a portion of the di sengagéeritifi 2006
guide path leading into the exit portion leads in a second di sengagenent
direction having a conponent in the insertion direction. 29. An ink
cartridge according to any one of clains 8 and 20 to 28, wherein the
engagenent guide path, the holding portion and the di sengagenent gui de path
all conprise indented portions of a wall of the ink cartridge. 30. An ink
cartridge according to claim 29, mherebg the entrance and exit portions are
di sposed at an edge of the wall of the<’nk cartridge. 31. An ink cartridge
according to any one of clains 8 and 20 to 30, wherein the engagenent guide
path conprises a first latching portion, the first Iatching portion being
capabl e @fthédonaldifedtiondaidant i al novenent of the cartridge in the insertion
direction but not the direction opposite the insertion direction. 32. The

i nk cartri dgea sesood maﬂg:ar@fdhaww 31 thevirniding poxtiea exitends fiom thsiinigripediate on

conprises _a first ridge exte ubstanti a across the agenment gui de
ot b ¢ horidpLp A seberdingiig irelth Bajat § SomPonehy RABPSTEE dhd DR dFE Phe
holdlng he side |leading to the entrance
portion. BQ{£Lﬁﬂga?ﬂkhtgéséﬁgggﬁgc%%?g?ﬁgﬂ¥% claim31l or 32, wherein the

di sengagenent guide path conprises a second | atching portion, the second

| at chi ng_portion being capable of allow ng  substantial novenent of the
cartridgd8in {\Hé“'élF?féfé‘iaec?ﬁCQfﬂmﬂs‘PtC@“i‘r?é erFé‘EF‘t37or’rV|Eﬁf‘i‘=lE@tl?Q§H°'b9f thdot t he

insertion. directi 3 Th r cording to claim
33, V\her‘éﬁsﬁng?ﬁ%m 'g@(')'hd& HDglqc?f#ﬁ% "b%hee tpo&ﬁ%[&g%%’ qe§§§§ﬂ§gm’ra§§'@e'ﬁxt endi ng
substanta@égt%nqﬁ(,mgsd &y'ﬂ@ Oﬁagng@ﬂgergyﬁgﬁe@@hh the second ridge. having a
steeper face on the side leading to the exit portion and a | ess steep face

29.  An ink cartridge according to any one of claims 8 and 20 to 28, wherein the
engagement guide path, the holding portion and the disengagement guide path all comprise

indented portions of a wall of the ink cartridge.

30.  An ink cartridge according to claim 29, wherein the entrance and exit portions are.

disposed at an edge of the wall of the ink cartridge.

31.  An ink cartridge according to any one of claims 8 and 20 to 30, wherein the
engagement guide path comprises a first latching portion, the first latching portion being
capable of allowing substantial movement of the cartridge in the insertion direction but not

the direction opposite the insertion direction.

32.  The ink cartridge according to claim 31, wherein the first {atching portion comprises
a first ridge extending substantially across the engagement guide path, the first ridge having
a steeper face on the side leading to the holding portion and a less steep face on the side

leading to the entrance portion.

33.  The ink cartridge according to claim 31 or 32, wherein the disengagement guide path
comprises a second latching portion, the second latching portion being capable of allowing
substantia} movement of the cartridge in the direction opposite the insertion direction but not

the insertion direction.



on the side |leading to the holding portion. 35. The ink cartridge accgrgin%
to claim33 or claim 34, wherein the di sengagenent guide path conpri DECH106
third latching portion, the third I atching portion having a steeper face on
the side leading to the exit portion and a |less steep face on the side

| eading to the holding portion. 36. An ink cartridge according to any one
of clains 8 and 20 to 35, wherein the ink cartridge is held in place via

t he hol ding portion when a force is applied to the ink cartridge in a
direction opposite the insertion directggn of the ink cartridge. 37. A

met hod for attaching an ink cartridge h&ving a first fixing nmenber to an

I nkj et recordi ng apparatus having a second fixing nenber capabl e of

engaging with the first fixing nenber to attach the ink cartridge to the

i nkj et reXordith agpaearidge agersdiag ntor Klaimedhnwhereinithy seeemskdatchingrpstéon a

protrusion whose _range, of, notion. is restricted and wherein the, firs

fixing rrecr?ﬂans%soﬁpﬁ'ef:'g'éds ridsg elnﬁ'ggi Sté')‘fmaelﬁ' 8?{85598}?95‘?%&5?18%‘. guifs, ,pal';’;n, :l}lﬂ di ng
portion dedndafiRdiavthglh@edpeptact5h Hb siddRadingits BRAZUGTRASn Sl 4 RsPAE face
distinct fromthe engagenent guide path, conprising the steps of:

posi t i oniawghe pide deadingtelglee halding partioni dge accommodati on regi on of the
recordi ng apparatus; applying a first force to the cartridge in an
insertion direction relative to the recording apparatus, whereby the

protrusi ag5.i s THRAnR YartiBzedROSARMERE Clati i 3drRAIM 140 WertSn tHetideaksbieREnt Ride | ON;
and renoving the first force fromthe cartridge, the cartridgé bei ng” urged
by resi| ipsth campyises a thiedhlatching porton, dle thand leiohiogipoatiarniavingsesteénen fage oathe on

A e e,

to claim37, further conprising subsequently detaching the cartridge from

the recordi ng apparatus by:
36. An ink cartridge according to any one of claims 8 and 20 to 35, wherein the ink

cartridge is held in place via the holding portion when a force is applied to the ink cartridge in

a direction opposite the insertion direction of the ink cartridge.

37. A method for attaching an ink cartridge having a first fixing member to an inkjet
recording apparatus having a second fixing member capable of engaging with the first fixing
member to aitach the ink cartridge to the inkjet recording apparatus, wherein the second
fixing member comprises a protrusion whose range of motion is restricted, and wherein the
first fixing member comprises a combination of an engagement guide path, a holding portion
for engaging the protrusion, and a disengagement guide path distinct from the engagement
guide path, comprising the steps of:

positioning the cartridge in a cartridge accommodation region of the recording
apparatus,

applying a first force to the cartridge in an insertion direction relative to the recording
apparatus, whereby the protrusion is led by the engagement guide path towards the holding
portion; and
removing the first force from the cartridge, the cartridge being urged by resilient urging
means in a direction opposite the insertion direction such that the protrusion engages the

holding portion, thereby holding the cartridge in a predetennined position.



applying a second force to the cartridge in the insertion direction, 7v\/nereb
the protrusion noves fromthe holding portion to the di sengagenent ¢ ffe200

pat h; and renoving the second force fromthe cartridge, whereby the
protrusion noves through the disengagenent guide path to rel ease the
cartridge. 39. A nethod for attaching an ink cartridge having a first fixing
menber to an inkjet recording apparatus having a second fixing nenber
capabl e of engaging with the first fixing nenber to attach the ink
cartridge to the inkjet recordi ng apparagus, wherein the first fixing

menber conprises a protrusion whose range of notion is restricted, and
wherein the second fixing nenber conprises a conbination of an engagenent

gui de pat a hol din ortion for . engagi t he protrusion, and a ..

di sengagent®nt 6‘umﬂ‘3‘°ga GFORfng f%éa‘mrg& ﬁ'ﬁ‘ggreﬁ%'a@;‘gﬂﬂﬁts“ iﬁqagm?)b%pﬁghmg the
conpri si gy e FofPthe 2cordiRS hppapithdwy.t he cartridge in a cartridge
accommodati on“region of the recording apparatus; applying a first force to
the cartridge applyngiansewnddorati teethe cartmidgeaini the, insertivhediregtion,diwhgreby the
apparatus, whereby th r ot jon noves through the engagenent guide path to
t he hol di REPUHER %ﬁsﬁaﬁdﬁ?éﬂéwzmwom ge WWBB‘%F%H@’E%‘FHMQ& t he
cartridge bei nguigethbXedoRidithict Hom tHeWaRBdEE Mhordb} the BRI hip the
i nsertion di rectn?{{)n Sll}chetoﬁat tche S}oter Ssﬁoggengég S C?F‘éﬁﬁ;ﬂ"ﬁﬁgﬁg@?? ]gn,

t her eby htHediisengddementoguida phifeta releasqthe dartredgei ned position. 40. A net hod
according to claim39, further conprising subsequently detaching the
cartridge fromthe recordi ng apparatus by: applying a second force to the

cartridgesyn them:bl'ﬂﬁﬁ%\i Qﬁ'acﬂilfgegt ik ca E%Vin%@gﬁrﬂiﬁy%%%\ﬁ% liﬂi?]g] the

hol ding portion to the di sengagenent gui de path rendvi ng t he sec
f orce frorscotdmgeapphratuiddmyinglaeseetnd fikuiag mabben sapablewivamgaging ovigh thet first fixing
d sengagenrr%rlll'%elg tlf)i adtt%cl?ztil}ehi %axrtgcligeat%ethg ?&'&%Léorrtiiig %'pparatus, wherein the first fixing
member comprises a protrusion whose range of motion is restricted, and wherein the second
fixing member comprises a combination of an engagement guide path, a holding portion for
engaging the protrusion, and a disengagement guide path distinct from the engagement guide
path, comprising the steps of:
positioning the cartridge in a cartridge accommodation region of the recording
apparatus;
applying a first force to the cartridge in an insertion direction relative to the recording
apparatus, whereby the protrusion moves through the engagement guide path to the holding
portion; and
removing the first force from the cartnidge, the cartridge being urged by resilient

urging means in a direction opposite the insertion direction such that the protrusion engages

the holding portion, thereby holding the cartridge in a predetermined position.

40. A method according to claim 39, further comprising subscquently detaching the
cartridge {rom the recording apparatus by:

applying a second force to the cartridge in the insertion direction, whereby the
protrusion moves from the holding portion to the disengagement guide path; and

removing the second force from the cartridge, whereby the protruston moves through

the discngagement guide path to release the cartridge.



