P I NKJET RECCORDI NG APPARATUS AND | NK CARTRI DGE BACKGROUND OF THE | NVENTI ON
1. Field of the Invention The present invention relates to an inkjet
recording apparatus fitted with a recording head for ejecting droplets 5
of ink onto a recording mediumin response to a print signal and also to an
ink cartridge used in this inkjet recording apparatus. 2. Description of
thhe Related Art An inkjet recording apparatus has a recordi ng head for

ej ecting droplets of ink. This head is nmounted on a carriage 10 that

reci procates relative to a recording nmedium The recordi ng apparat us
currently available is so designed that-ink is supplied to the recording

head from an ink e or that ink is
supplied to the ri@%ﬁ# %%‘G%%@ mewﬁ@ d on the
carriage where an ink 5 cartridge is nmounted. Either of these types
enpl oys an arrangenent |n whi ch an in-k | eading-out nenber, such as the ink

supply needle, of the nmain 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 | eading-out ”EgﬂﬁkeﬂﬂﬁkD ﬁFr?hEaQNVEgﬁTBECted and fixed to each
other so as to avoid an u t her ebetween. To this
end, it hS BeGEISAEYthe RhoLheeoa menmver - 1
The present invention relates to an inkjet recording
apparatus fitted with a recording head for ejecting droplets
of ink onto a recording medium in response to a print signal
andalsotoaninkcartridgeusedinthisinkjet 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
agparatus 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 to the recording head
via an ink supply needle formed on the carriage where an ink
é}AJLS cartridge is mounted.

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-cut member must be reliably connected and fixed
to each other so as to avoid an unintentional disconnection

therebetween. To this end, it is necessary to provide a member



for fixing the ink cartridge to the cartridge acconmodation portion in the
related art. The arrangenent using the aforenentioned fixing nenber,

however, requires two operations, i.e. nounting an ink supply 5 port of the
ink cartridge to a coupling nenber forned 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 means is required to make the structure conplicated. 10 SUMWARY OF
THE I NVENTION I n view of these problens, the present invention has been
made. It is an object of the present invention to provide an inkjet

r ecor di noagpaimatshenkiceritag dge inipecasirddigggs aogmoga tioterbxbiem i nk
cartridge accommodation portion sinply by 15 pushing-in the ink cartridge
in the ndonthagratpeedi akt-1t is another object of the invention to provide
an ink cartridge adapted for the recordi ng apparatus _descri bed above. To
sol ve these pr&BeeAErangenaR} isipg otlf naf appBeat irned chi#ing Reomberr present
invention as claimed in claiml1l is sp 20 designed that ink is supplied to a
recor di n§ONBYATf r BRABAT FAK VR aPPRT AEECRDUNt €8 | RORPEHR T r3RgE actepRrpdat i on

regiqQn. The_ in cartridge has a first nenber constituting a one-push type
fiximg RBEBET (A inK COriddogR FRed | FIURLIG MESRerTROTRA 8 FBCHI ny
appar at us _.h a, second jenber, that nsti tut es .anot her, one-push .25 type
TTXing mBRoERe ChUber TG RA 1 ARS EPPEEaRbibel LARNT: Hap CALEridge by

the fixing member. Consequently, the sequence of operations for
mounting is cumbersome to perform. Further, the fixing means

)

10 SUMMARY CF THE INVENTION

is required to make the structure complicated.

In view of these problems, the present invention has been
made. It is 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.

(>) To solve these problems, an inkjet recording apparatus

according to the present invention as claimed 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 is formed in a position facing a plane substantially parallel to an
insertion direction in which the ink cartridge is inserted into the
carfridge acconmodati on region, whereby the cartridge is held in a
predeterm ned position in a state in which the ink 5 cartridge is
resikliently urged by resiliently urging nenber in a direction opposite to
the insertion.. The inkjet recording apparatus according to the present
invention as claimed 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 i¥s ciaimed in alagiiadsoiatiaiy & pdoing gybsdfanttia Ho diarg et i on or
a diameter of the protrusion is selected to define a clearance between a
dead poi rftc @i pusArkgondivfeqthicon im vhkcRamhe fadecantr i Hae preddsantiased
position., An ink cartridge according to the present invention as clainmed in
clai m 6 HEafhenicaditsiidgs peFPmBARdStoPRnECY HR 4 HEte ebaide Fadthiseesuppl y
port conmunicating with the ink storing portion, and is adapted _to renovably

mount ed orF &4t &0 gRr fRehEFRYP BRI D 1D 1gF 2aSFeEs  HR i Hppdst d&k o

supply the ink in the ink.storing portion via the ink suppl rt to a
¢ ecor i ng- Hedd BHoViTIEE > eHid o7 BEGPH: RY SHba LtlslY T 1T MEIREY dde
includes:_a,first. menber that c stLtut%%.a one- push type fixing nenber,

that is 3ot orPh HEGH EHR S S15F P4 R el to an insertion direction

The inkjet recording apparatus according to the present

j invention as claimed in 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 c¢learance between a dead point at pushing-in of the

+15 - ink cartridge and the predetermined position..
. -Anink cartridge according tothepresent inventionas 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 removably mounted on a cartridge mounting portion
200 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

formedon a plane substantiallyparallel to an insertion direction

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



25 in which the ink cartridge is inserted into the cartridge nmounting 3
portion, and that cooperates with a second nenber constituting another
one-push type fixing nenber of the recording apparatus. The ink cartridge
according to the present invention as clained in claim7 is designed so
that the second nenber includes 5 a protrusion whose range of notion is
restricted, and the first nenber includes a conbination of a guide path for
guiding the protrusion in one direction, and a hol ding portion engagi ng
the, ©protrusion. The ink cartridge according to the present invention as
10 clainmed in claim10 is designed so that the resiliently urging neans.

i ncl udepox tSip, NGnidhéhabi 8s6pe Baves el tierdbekecopadedmbar cobhetiftktsiugpl y
port. The ink cartridge according to the present -invention as :clained in
cl ai m 1znctdasbgaedush tiwpd fiiherfg membeendertles rdicopaded; appaeataswal |
surface intersecting a wall surface on which the ink supply port is

di sposed, andheociatledcat tai quosiacarr difrigeto tdvarpre $dmet wahiveatibacason whi ch
the ink supply port is disposed. The ink cartridge according to the present
-i nvent idrmiased thatleid i/nigldbiahar@d sodewtghbd secemdmeniren Akcdugpky port
is 20 located at a position offset toward the wall surface on which the
first menpeptirgsdogpebede miege Wi gaticndye zetoriditepdt anchdher édent

invention as claimed in claim14 is designed so that the protrusi on whose
member includes a combination of a guide path for gquiding 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 dnvention as
claimed inclaim 12 is designed so that the first member 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.
)- . 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 and also
novable in a direction intersecting the plane. The ink cartridge accordi ng
to the present invention as clained in claim15 is designed so that the
hol di ng portion of the first menber is resiliently held by the protrusion
by an 5 urging force of resiliently urging nmeans. The ink cartridge
according to the present invention as clained in claim16 is designed so
that a position of the holding portion or a dianeter of the protrusion is
sel ected to define a c]earance between a dead pqint at pushing-in of the

i nk cart ridgerlao BaPhHe 1R eletbrss e .tjﬂt%cﬁlli%)ﬁ%atr{?' the present

invention as clainmed in_c aig11 claim6), when the cartridge.i.s nounted,.
the ink cartri Rk Saghéa-ﬂﬁ 5%5Pﬁ§fnghgor8gﬁlﬁgﬁﬁﬁfgﬂﬁﬂ eI ES so
that, th trid is held.in th det 1 ifl by t.h td 15
of the oHERBUETE 15 ki Hierber SRR HEby aEThg Lt b o Tt e ot
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one. -gushuf%ﬂsgqff&ag %@@éfli&ﬂ?lj h%rﬁnﬁé%}%%gsr'ti ink cartridge is noved in

the renovin rection opposite, on direction, by the

bi asi ng force-Tﬁ@eiﬁiO&QrtfﬁﬁﬁetQEcSE&iﬁ&dES %Fﬁi%&

. kalned i iR Gt doe
can be held into a predeterm ned position sinp y pushing in

claimed in claim 16 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 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-i’s detached, .
the ink cartridge is pushed-in against the biasing-force. This = °
) disengages  the.one-push type fixing members, and therefore the.
ink cartridge is moved in the removing direction opposite: to
20 the insertion direction, by the biasing force.
Therefore, when the cartridge isinstalled, 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 bemoved in the removing direction



the cartridge against resilient neans. Furthernore, the ink cartridge can
be di sengaged by pushing it in against the biasing 25 force, so that the
cartridge can be noved in the renoving direction - 5 by the biasing force.
Mor eover, fixing nmeans such as a cover nenber for fixing the cartridge to
the-cartridge accommodation region can be dispensed with, and further the
ink cartridge can be easily taken out. 5 According to the present invention
as claimed in claim3 (claim10), a sinplified structure can be realized
because an additional nmenber, i.e. a spring, for biasing the ink cartridge
IS unnecessgééA Accordigg to tgg gresent iLnvention as clained in claim5 10
(clai m 1Y, ©BRi RGEEPPh&OEFEar NREEOBEE nebh*tRY FEAGSHST &%d 2 tFE ol di ng
position, the packing of the ink,supply,port can ., be.reliably brought into
bl ose colPRRETutth HE 1R, SHES TREGAl 65 The [ FBT BUeid Pt ST PTT4RL s,
Further jnk.can i n . .the i e.lpk e e
during t%%é%éﬁﬁﬁ%%%g%d?gg§%§%?5w%%g’fﬁ?ﬁ?ﬁ%ﬁﬁgggtb%a%hgh%g#iﬁg%%gfﬁﬂgge can

be. sureLy fakep O?ék?ﬁn$ﬂtpy the stored force of the resiliently urging
means. ccordin 0 e present invention as clainmed in claim?7, it is

unnegessary t&&’éf&?ﬁ&,t&”tﬂ@epié‘é‘ex?@ritrwé%gﬁiﬁ% &i‘ﬂﬁzf%i)'tiﬁle d;ilr‘a{lri%rs for

fixing the ink cartridge to the carriage; urt her . angenent
can be rg@iazﬁdlés npéysm;giﬁm@gs@fﬁﬁwctﬁ@doé eSS PYdd Al Ofh the

wal | surface. Therefore, the structure
additional member, i.e. a spring, for biasing the ink cartridge
1s unnecessary.
According to the present invention as claimed in claim 5
10 (claim 16), owing to the clearance between the dead point and
- the holding position, the packing of the ink supply port can
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 .
15 ° 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 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

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



and the package can be sinplified. According to the present invention as
clained, in any one of clains 12 to 15, the region as close to the ink
supply port 25 as possible can be used as a hol ding region of the ink
cartridge, - 6 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
needl e. 5 The present disclosure relates to the subject matter contained in
Japanese patent applications having No. 2002-175691 (filed on June 17,
2002), and . a got-¥et-kn wn_nunber éfiled n June 3,(3(%{)0%29‘_{l which are
expr ess| §PANEBREBFaF8dlhet 8i OB P £F et 2t RiRA thethe ¢ht FRAFien PRI EF
DESCRI PT OF. THE AW NGS _Fi g. is_a rspective view show n n
erbodi mehPEof PlinCATFRRIGE FRESHM Ry 3BpaRbeIBodt BHE Gy GEEh(td HeatTon. Fig.
2 is a. perspective yiew show n he structure of a cartridge acc dation
ol der offalnurFPagetfRr Ehot ot A chmpanait Tt 108 Ker il Wi £7F RN g
apparatu iLyention. i is a perspective view showi ng. an
ﬁ?Q%f SQS pRE Bk E'%rta%g Qeeé'%

enbodi e I"Xi Ng "~ pr ot i on; g. 3B is a perspective view showi ng a
el 15 n t he. nbiaBR=ERg Hik IRt S T8 L bIRE AR S e A A
mount i ng; 5t 8L EaRbsENBatbit NGoPL PLLUBLRE Rhvind 8. SIS OM5691 (filed

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

13, 20063), which are expressly incorpoerated 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 dinkjet recording apparatus . of the invention. :
.. Fig. 3A 1is a perspective view showing an embodiment of a
fixing protrusion,; Fig. 3B is a perspective view showing a mounting
) - state of the fixing pretrusion 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



the vertical wall 'in the holder. Fig. 4 is a perspective view of an

enbodi nent 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 nounted - 7 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 forner half 5 of
steps perforned when the ink cartridge is nmounted. Figs. Bl and 811 are
views illustrating the latter half ‘of the steps perfornmed when the ink
cartridge is nmounted. Figs. 91 and 911 are views illustrating steps for
taki ng 68t theecpakiedetridge. 10 Fig. 10 is an expl oded perspective view
showi ng anot her, enbodi nent of the ink cartridge to which the invention can

be applied. FEdy. 6115id0 £FRAFPLhRGLTFeST idRoodrHeRt 8f LAXLBFtFFBYRY hol der

adapted for the.ink cart idge 13 Fig. 12 is a perspective view in which
anot her &RBBEFNERt Th6f 1RKeCREELLAPRg apparatus of the invention is:shownby

e oLt U e righ 2a30Rd 005, ool 0 190 a0 PR, cd3hand 198, e
the Epve%%i%%éps performed when the ink cartridge is mounted.
Figs. 81 and 8I1 are views illustrating the latter half
of the steps performed when the ink cartridge is mounted.
«) Figs. 9I and 911 are views illustrating steps for takKing
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 therecordingapparatus of the inventionis:shownby the structure
- of a cartridge accommodation region.
;) .- Figs.13A and 13B are perspective views, each showing another
embodiment of the ink cartridge of the invention. -

20 -DESCRIPTICN 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 1s made up of a case body 1

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



20 DESCRI PTI ON OF THE PREFERRED EMBODI MENT The present invention is

herei nafter described in detail wth reference to the illustrated

enbodi nents. Fig. 1 shows an enbodi nent 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 accommpdated in the case to be - 8 opposed to a platen 3
and to be reciprocatingly novable. Two kinds of ink cartridges 5 and 6
having different widths are detachably nmounted on the top surface of the
carriage 4. Fig. 2 shows an enbodi nent of the carriage 4. In this 5

ke car PPeRet bEand BEAFEDAcENory, D EoqiEs6eea LTt FE R kom i f ace. of
surf ace Brghe? Xﬁ%%;%%'rﬁ’?'e'g%siis ﬁé’f&cﬁ‘a@ah%’ﬁinéﬁﬁ BRPr PRl 8d X ring uch
hat ekt AR, HLRSER 40 8 B %362%% LTI9 dri # D 0
e ot RO G L S
\r/v:isrgcallgﬁgn%L%ngt hat . %;Lg?gg@t&:d\%gyhgggy@l Iﬁgré regl ons (%gl‘}éz;gscgjmd;?: ng
the cartirdags okl DA PLALESAANS 5l32AR] 1S8p&lefvedl Py JRIMEIpokeAnd 13
as descri ater protrude
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 1llc and 11ld for forming fixing
15 . members are respectively formed at substantially central portions
w0f the vertical walls lla and 1llb 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 1ic and 11d into the:side of the cartridge
20 -accommodation regions.
The windows 1lc 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 lle and

11f are formed on the centerlines of the windows 1llc and 11d

25 and under these windows 1llc and 11d.



t hrough the windows lic and lid into the side of the cartridge 20
accommodation regions. The windows |Ilc and Iid are fornmed as arc-shaped
through holes which linit the novement of the fixing protrusions 12a and
13a to a certain angular range L. Muunting holes lie and 1lit are fornmed on
the-centerlines of the wwndows |lc and Iid 25 and under these wi ndows |lc
and lid. - 9 These window lic, 11d and fixing nenber 12, 13 together form
a one-push type fixing nenber. Fig. 3A shows an enbodi nent of the fixing
menber 12, 13. In this enbodinment, the fixing nmenbers 12 and 13 are shaped
5 identically. The fixing nenbers 12 (13) has an arm 12b S}Sb). The fixing
protrusi on 12&NesWindavw ikldonget atthfipHa% medlasdss 2 .o0fl 3 HodedhEircal wal |
ila (11b) but does not hinder insertion of the cartridge is fornmed at one
end of tH&ran Ay Rusih)tYRerenidi® MedSF -t o the | ongi tudi nal direction of

the arm 12b 10_(13h) .. A nountin ortion 12¢ (13c), that is rotatably
inserted intd%%e #D&Hioi""ﬁgaﬁo?@g?ﬂgém?lﬁf‘?fié‘q dr GQeReotiter lénd in

(0 ST LFFLL SheRt; ey LIGR0 AL SR AR (0818 LaBerag o o
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of the wvertical wall 1la (11b) but does not hinder insertion
- 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 lle (11f) is formed at the other end in
‘the same direction as the fixing protrusion 12a (13a). A tapering
- portion 12d (13d) for preventing disconnection and a split groove
12e (13e) are formed at the front end of the mounting portion
15 12¢c (13¢c). 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
4). 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 insufficlent contact.

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

- 10 -



| ater in conformty wth recessed and protruded portions of the fixing
menber 30, and that the arm 12b (13b) has such an elasticity 20 as to cause
the fixing protrusion 12a (13a) to contact the fixing menber 30 with a

gi ven contact force. This ensures reliable contact between the fixing
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 (13a) of the fixing
menber 12 (13) is inserted into the window I|lc (lid) and the tapering
portion 12d (13d) of the nounting portion 12c (13c) is forced into the
mount i ng h@3é1)l lod Qiil.lff)flmflﬁemﬁ’@hﬁ%l% plotht ilén Inseded dnge Biet Wansom t
groove 12e (lie) to be deforned and then rotatably fitted in the nounting
hole |1eldd f§11¢3| nd g nkRRE SHHWPSRbEH nkAd s { %gdi hefi ﬁl%ecﬁlpﬂlﬂtd@éfs 5
and 6 of the invention 4A show the ink cartridge

cont ai ns & Wi lgic |(rJrI§C)bI]%I? r?%di AR h@nﬁlé’&lnﬁéﬁﬂ h?éeagéleFi(élfAB shows
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one ink calrtrl(q ef is described. A fixing nenber 30 that guides and
engages the Caf'orementi oned fi xi ng. protrusion

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 storége 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 > 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 insertion of a container 20 that contains- ink:thexein..
Anotherwall 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_



12a is formed in one wall surface 21 parallel to the direction 9 of
insertion of a container 20 that contains-ink therein. Another wall surface
29 that is perpendicular to the direction 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 nenber 30 is disposed at a position offset toward the surface
(the bottom surface) 25 29 where the ink supply port 22 is forned, i.e. at
a lower portion - 11 region in the insertion direction of the ink
cartridge in this enbodinent, and further the ink supply port 22 is
di sposed T&91cR pHsithpohnsrE§éPnt dharETtipR bIThaurtacar(triess d& hdpace)
21 (i.e. at the right side in the figyre) Conse uentlé,,the,S fixing nmenber
30 can s@EEOFIfeRt FoG iTHT IR Ade ARke EMPPLYgEOLitn 2€héd Sy BdSRPEF IRt he i nk
supply port 22. This rangenent . can prevent the displacenent of the ink
cartr] dgé & it OBtsSlontar il Tt BALL SPBFREA (B8 SLteSHE CAREGh t he
i nk suppl needl e 14 .is i.nserted, into Hgﬁ i.nk__suppl ort 22. to %éLeby 10
Feduce. aftadVerse 2 RS T e S do (g JoRE S bEPRSERUERE LYY nit Beupp! y
port 22 d.the_ ink suppl e g%e %4 . Jhat_is,. singe. .the ink supply port 22
"o | Ghat 407l REUT BPoNaBr T U661 obl & R il TS rence o et iRar T e
fixing i s f rﬁgﬁk. h %i .Dg e §g nr LV t erna
For ce-t o ol b 4t IS et "ent' FhR smBEEYNBeRy 230antigsoqs arpatert
can prevent the displacement of the ink cartridge éven 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 ink 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
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. As shown in Fig:. 5, a packing 26 and a val ve body 23 are, |oaded in the
i nk 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
menber, 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 fornmed 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 nmounted
on the carriage. The extent of resilience of the spring - 12 24 is such

t hat evérd Wsesuche thak exerr Whge Shesinkl rertrivded Swishfupkyaddlird i nk
supply port 22 engages the ink supply needle 14, the spring can bias the
cartri dgeth ipkiand ghﬁeé@hﬁﬂ@dﬂo@% 22 gngReedi tetitdh sebDilvsaredsR agai nst
the frictional force caused 5 between the ink supply needle 14 and the
packi ng 126. the sardng spenRiRs éﬁédc%wﬂ%rﬁ lntwee éﬁﬁffeﬁ:@l@@ opPevidied in
the ink supply port 17, for biasing the valve 23 in the direction to
close tHe Vo Fer5sdy o op3of dNFEEELeH %g%%nﬁihéhienﬁrl%Té*‘?‘P?Jcidfé’riW £RESAPr ecti on
oppo |t to the rection i mhlc arfridge 5 is_inserted. In a case
wher @ P@ﬁ&l§g8 P%ré&PP V Pﬁ@ Sr} a %Ees ?Fl%g tfe cartridge does

not have t he ve body 23 hiase the spri t he _sane ady ntages can
be. obt ai ned. b mblRtTHLF S ASRG! EBPPHANSEEncre (3 i “2apBFy v ABF 22 and
in. the 1fnr %gte J?I’rl!g gl%}ﬁf}?epoar% \il ?W%grlk?l 51n<5“ rect Iac.)LQIe body 23 in the
) direction to close the valve body 23 is used to blas 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
15 of insertion of. the ink cartridge {i.e., the surface in which
the ink supply 22 is formed) or in the surface of the carriage-
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 cne-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
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15 of insertion of the ink cartridge (i.e., the surface in which the ink
supply- 22 is forned) or in the surface of the carriage- 4 that faces the

i nk supply port 22. Fig. 6 shows an enbodi nent of the fixing nmenber 30
formed. on the ink cartridge, which constitutes the one-push. type fixing
20 menber. A recess portion 31 having an entrance port of w dth Wcapabl e of
al nost 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 enbodinment, in a lower portion) . A guide portion 32
havi ng an upper portion on one side 25 is fornmed in the center of the recess
portion Sheadixeeiiap iod i0squtiemolytheced b H19¢ ndeP¥PERUERII RRTERPR i dge.
A protruded portion 32a is formed in_the center of the guide portion 32

such that? pé§s§@§@e@h+6u6%emﬁ?%ﬁe¥k@iFﬁ%ﬁrQEﬁQﬁlHEEF%Qﬁl%%S%U%Pet$%Fned on
both sides of the protruded ortlon 32a. 5, 1na portion S|ge (the left
side in Pﬁésﬁgﬁér‘égr%gﬁﬂ} hibhe h%r%%&l%%%dl%%rq%r?as% X heF@TBFL f or med
a vertlcal %h _ﬁ fr whi ch the rotru510n a cannot pass during the
movenent °PoPotReStARS cQ tF?%g%r?Er?% |P@%§%?Q) Yection, and an inclined

f 32 th I whi ch th trusi 10 12
can dasiiy pasShAcKITRE PREHEbEHaR: t&e PRelRRedt e ageial triefireval
di recftl OES)HS%TQ%G ot@(§ o%lo& ¥ udaéd N YRRET 8%85‘2‘59ﬁ?§|§ é%@lcgig@all side in_

the figu r por i
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 tfhe insertion direction, and a vertical wall .3Ze, .above the
inclined surface 32d, over which the protrusion 12a 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. TheprotrusionlZaentersthroughthe inclined .
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
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are formed. an inclined surface 32d over which the protrusion 15 12a can
easily pass during the novenent. of the ink cartridge in the insertion
diréction, and a vertical wall 32e, above the Il inclined surface 32d, over
whi ch the protrusion 12a cannot pass J 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 |ower portion side. The protrusion 12a enters through the inclined
surface 32d, and exits through the inclined surface 32c. An angular verti cal
wal | 33a, tewad ther tiee1dned sugdaced32dp 5% fhemgd offt setddersy thrtdant er | i ne
C of the recess portion 31 - 14 toward the inclined surface 32d, is forned

in a deepef BPut thereSHPAHel ootk L PAEIEN t21 the antrane thidemt dfve si de
of the protrusion 12a. A vertical wall 329 qbliquely upwardly extends
subst ant i R¥FP5CYF R thfd cénvertife lovat Lt fred st aRRYY ptva il B extendsnar d
the exist side (the Jeft side in the ngure& to provide a holding portion
34 made upPRttantizhapeti Rckl? PBREPHAIRDIC BhgAGEMEC WAL ROTHIAT usi on
L TSRO PO T RoTeR AR S SIS i gl et o
the hol di houHATbPORg I CoNRITEDR e N e ERFb st o PO 28 S8 | ably
fix the engagement with the protrusion 12a. ' :
) ' ‘This holding portion 34 is disposed at a center in the
width direction of the cartridge, or on a plane which passes
10 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 12a 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.closer. to. the :inclined-.
surface 32c¢ than to the holding portion 34. This restricting
) member 35 has--an inclined surface 35a over which the protrusion
l2acaneasilypassandaverticalwall 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
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ink cartridge 5 at a predeterm ned position, while causing no nonent on the
i nk supply needle 14. 15 Indicated by nuneral 35 in the figure is .a
nmovenent direction-restricting nmenber di sposed closer to the inclined.
surface 32c than to the holding portion 34. This restricting mnenber 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 ment, when the ink cartridge 5 is inserted, the fixing
protrusion 12a enters the opening of the recess portion 31 of the fixing
menber 30 and reaches the inclined surface 32d while being guided by the
gui de porliaopa3d2eft beevrelthiicainwdliheds s32pcien 38de (diigect/ildn .(Fig. 71) Then,
the fixing protrusion - 15 12a passes over this inclined surface 32d (Fig.
711). Under thiUsdeondihtisongomwhiehiarthe ehenr ttge ity ifdget her ispdsirédeirn
against the elastic force of the spring 24 of the ink supply port, the ink
cartri dgpushedadhesgaidefdtpeimtastiiaficgicesofhbhei shnigngrof rafitde 12k
contacts the angular wall 33a located in the deeper portion of the recess
portion 3LpPRivgrest). Umlemk prdrdcied 6i spachest hedemthddint a@lteabddhf r om
the ink cartridge 5, the ink cartridge 5 is noved by a slight distance A G
in the dheeéirdRIOPHOSTERID Tdfe contastisorhefangiaks ¥ ivohl byd dshdocasedi on 10
force of the spring 24 so that the fixing protrusion 12a is fitted into the
hol di ng pér EP8ndeepeiuiet It i FicdEqcedRarer thenr 31 (Fig. 8I). Under

this condition, if the hand is released from the ink cartridge
') 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. 8II).
| There is é‘Slight clearance between the dead poiﬁt at the
pushing-in of the ink cartridge 5 into the cartridge holder and
15 a éaitriage'hoidind position. For this reasoh, when the ink
cartridge is moved from the dead point at'the‘pushing—in.to the
Eartridgé holding position, the packing 26 is moved in the
contracting direction 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.
Inaddition,suchclearancecanbedeterminedbythediameter
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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centerline C by the vertical wall 32e (Fig. 8l1). There is a slight
cl earance between the dead point at the pushing-in of the ink cartridge 5
into the cartridge holder and 15 a cartridge holding 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 noved in
the contracting direction due to the friction to the ink supply needle.
14, so that the packing 26 reliably contacts the circunference 20 of the ink
supply needle 14 elastically, to thereby ensure air-tightness. In addition,
such cl earance can be determ ned by the dianeter of the fjixing protrusion
12a, the 5@@@@%ceasmedﬁ@idd#h@lﬁgmréﬁldgs 5 b¢ napd 3G9ce. the cay tERE ISt her
hand, in a case where the ink in the ink cartridge - 16 has been consuned
and the ik i6aPerageis LI %reﬁﬁele& F?FH@eOfSth% SRFSREH 44 2§&i nst
the reaction force of the spring 24. The tgéngeprotruslon 12a passes over
r r

the incli fédid PIOETRE400f 1 2enB2RSGENENET ﬁ@eﬁeﬁﬁé?a§§ Rﬁlpé bei ng
ort 1 on 3 FPGLABVeIRE FRS A in o PEPREE maventht L8uPRRBE AHSIFuCH: RBSt n
at the 83%%# A Wt (. O e htt fiSBgs] £TBhL By f hF Bombyets ?', " he
backing: 26,15 jLgl alf uely rued I0e WelB.fESRECT O Aierddllc SHRPLY NERYLE 14
pushing-in corresponds to the aforementioned slight c¢learance
) ‘ between the dead point at the pushing-in and the cartridge holding
_ position. By this movement, the packing 26 is relatively moved
ld with respect to the ink supplj needle 14 so that ink flows in
therebetween. The ink serves as.lubricant to reduce the friction
durine the removal.
Under this condition, if the hand is released from the
cartridge 5, the‘reaction force of the. spring 24 elevates the
15 ca;tridgeS.[mringthisprocess,thefixingprotrusion12apasses
over the inciined surface 32c to be free from the restriction:
(Fig. 9II).
,)7 _ When a new cartridge 5 is loaded into'.a given position
and then pushed—in, the ink cartridge 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 apparatus in which the cartridge is installed on the case body
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t herebet ween. The ink serves as lubricant to reduce the friction during the
renmoval . Under this condition, if the hand is released fromthe cartridge
5, the reaction force of the spring 24 elevates the 15 cartridge 5. 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

| oaded 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 recording apparatus of the type where
the cartridge holder is mounted to the carriage has been described. It is
apparent 1t iatm$ngi khe adcantiaggsapparabaspeaduded \sersudpd iad/enditnei s
applied to a type of the recording 25 apparatus in which the cartridge is

i nst al | edeoordiweg casad bogythe dse df far mimg dumeledorsk ng apparatus and i nk
is supplied to the recording head by the use of an ink supply tube. That

is, in a case Dfiatan si,nkn eatd$¢ ddear 3 nkncaht chdge f45%exn bitel clhagf Udx dold ai ni ng
ink therein and having an ink supply port 40 5 on one side thereof is
accomodbhaedd ]l rcen el g s kM £ heggd nupndf haveageaboilyk 42upplly apeoved0 43 in
such a way that the ink supply port 40 is exposed, the aforenentioned

one- éushoﬂy%efﬁkﬁiﬁgtlh@mg igmeeonmendatednin siird wdse et dinade Ward case

44 such that the front side as viewed in the direction of insertion becones
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 portion.

- 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

...18_



10 an opening portion. On the other hand, the other one-push type fixing
menber is formed such that the fixing protrusion 12a is protruded from the
rotational range limting window 47 at the side of the ink cartridge
accomodati ng holder 46 to be opposed to the fixing 15 nmenber 30. A -
resilient nmenber 48 is disposed on theside 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 nmenber 48. In this way, the
ink 20 cartridge 45 can be taken out. This enbodi nent can also enploy, in
pl ace of fdwce esf |ilentspmenpeiodSissival whearvaingeenty .havi ng t he val ve body
23 installed in the ink supply port 22 and the spring 24 for biasing the
val ve body 23 Imwhedembedimé&nt uidgr dosd adicde,as dneepaskdtypé I inafrey ence
25 to Fig. 5, in order to produce the sane effect using the elastic - 18
force of ndrbaspriony fareibiiasy gy fiheinmle thodion mndhersttiodi merd-mescr i bed
above, a one-push type fixing mnenber for receiving a fixing protrusion and
anot her otepusiring peerbied pvignbdhenhaidixigg e dimisigrpragte usimredarag: f or med
on 5 the ink gartridge.and cartridge hol der, respectivel¥: It is apparent

t hat , 3t hetkainenkdeantagdsecapdoecapiidasl pbdebnerpgeActiypevEi ditng Srenber
30 for receiving the fixing protrusion is arranged on the cartridge hol der
9 and ancPrRErge thadsh typesame advantages can be obtained when one-push

type 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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fixing nmenber having the fixing protrusion 12a, 13a is arranged 10 on the
ink cartridge 5, 6 as shown in Figs. 12 and 13. 19 CLAIMS 1. Aliquid
cont ai ner, conprising: a container body having a first wall and a second

wall, the first wall lying in a first plane and the second wall lying in a
second plane that intersects the first plane, the container body having an
interior; &LAIMS d supply port formed in the second wall; a recess forned in

the first wall, ther udi floor lying in a plane parallel to
the first plane and ael'qé'?qscr?é{?‘mer CJ"FII%S%& gui de structure di sposed within the

recess, at |east ccaltqnmartbpdmhavfngaa“lrd vgﬂlanﬂaa stondovally the fmwhwim@iﬂfafmﬂh the floor
pf t .he FeC e Rie an%vﬁrs%%(;[n Elll){r)lﬁé Véaseﬂnd aﬂge @at 1%_1|t'érsstr5ctss’9hgﬁ}sf gw%@ﬁal{\%}l ] S![

|ncI|nedf|pomaf|rs € recess
wal I, the bodysitavmgammmdlosurface bei ng Iocat ed between the gui de structure

and the peri rreti g/a ot edm&ws c ‘Q&tl“’ill ner of claim1l, further

conpri si ng: aLeH sﬂpé’rﬁo cfogn Fface that ‘1€ inclined froma second part of
t he fl oor of therdacesdamedimothafict whig the rests indbdingafoostiyicginiapldne paadd bet ween
t he gui de the perineter wall, wherein the portion of the

re an
gui de struic’tth?ﬁ F%larfec%’ f &y %?rv%a h the first and the second sl anted
surfaces. 3. The ghudqundnmmtmmiemﬂmf thekeaesmaileawaepnmon of faid pedei sredtere wWal | has

two straight and a ped portion having side

| egs, the & ‘B‘E’Sﬂgg“gﬂé'P@Ft*’f’ erg"f‘fésp ﬁ flf'%ﬁ” "eﬁ%l ng, respectively, the
strai ght side paffistslaged ﬂnrfac'fdlﬁaths Gtlindd Gomtadirft@hrt of the Nladrof the redogrtewardt he si de
legs of t h?he%}rsst r\]Jvaai'?,etﬁe first slanted surface being located between the guide structure and the

perimeter wall.

2. The liquid container of claim 1, further comprising:

a second slanted surface that is inclined from a second part of the floor of the recess
toward the first wall and which is located between the guide structure and the perimeter wall,

wherein the portion of the guide structure is located between the first and the second

slanted surfaces.

3. The liquid container of claim I, wherein the perimeter wall has two straight
side portions and a generally M-shaped portion having side legs, the side legs of the M-
shaped portion meeting, respectively, the straight side portions.

4. The liquid container of claim 3, wherein the side legs of the M-shaped

portion are not parallel to the straight side portions.

5. The liquid container of claim 1, wherein the guide structure has a V-shaped
section facing a portion of the perimeter wall, the V-shaped section being located between the
portion,of the perimeter wall and the second wall as viewed in a direction perpendicular to the

first plane.

6. The liquid container of claim 1, further comprising:
a supplemental guide structure disposed within the recess, the supplemental guide
structure having a third slanted surface that is inclined from a third part of the floor of the

recess toward the first wall.
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portion are not parallel to the straight side portions. 5. The liquid
container of claiml1l, wherein the guide structure has a V-shaped section
facing a portion of the perineter wall, the V-shaped section being | ocated
between the portion,of the perinmeter wall and the second wall as viewed in
a direction perpendicular to the first plane. 6. The |liquid container of
claim1, furthef. conjhkd l&juittconaimstipiElamsneidrein) thedeppddntentcd puide diustpesed wi t hin

the recess, the suppl.emental i LSstructure having.a third slanted surface
that o roPtEmpPRS R ot Cof ol e g s g e W b edindtLar o he
first wal | direcéh perpehitieulbi tqthedirgpizmai ner of claim 6, wherein the suppl enental
guide structure is |located opposite fromthe second wall with respect to

the guide structure, as viewed in a direction perpendicular to the first
pl ane. 8. The | 8.qui dThlijuid dvataimdf ofclladm IT) Whersih ehie @écasst the gnide @asturd and gui de

structure and he s ement al ide.stru re ar i mensi oned sp that a
oot b of ot 0F sueleninl BRI e tugRichtd Habdagud pRa ETTRLRR A ¢ and t ne
peri met er wadtd betBeen eguidegtiidure amd thé peimetdr wallai m 8, wherein the path is
generally Mshaped. 10. The liquid container of claim9, wherein the side

| egs of the M shaped path are at least in part parallel. 11. Aliquid
contai ner, conp$.i si NThe kquidithaindesf id B, Wigdrdim the Pathiiy enetakly M-ghagkda second
wall, the first wall lying in a first plane and the second wall lying in a
second plane that intersects the first plane, the container body having an

interior; a |liquw.d suRpligid@htainkOsoRin 9P whdien R GRIBIkgwaS the Mashapgat forned in

the first wall, the reces§ including a floor lying in a plane parall el
are at least in part parallel.

1. A liquid container, comprising:

a container body having a first wall and a second wall, the first wall lying in a first
plane and the second wall lying in a second plane that intersects the first plane, the container
body having an interior;

a liquid supply port formed in the second wall;

a recess formed in the first wall, the recess including a floor lying in a plane parallel
to the first plane and a perimeter wall; and

a guide structure disposed within and occupying a portion of the recess, at least a
portion of the guide structure extending from the floor of the recess toward the first wall, the
guide structure having a first side wall, a second side wall leading from the first side wall and
a third side wall leading from the second side wall, the guide structure being sized so that
there is a path of at least a minimum width between the perimeter wali and the first side wall,
the second

side wall and the third side wall.
12, The liquid container of claim 11, wherein a path is generally M-shaped.

13. The liquid container of claim 12, wherein the side legs of the M-shaped path

are at least in part parallel.

14, The liquid container of claim 11, wherein the container body also includes a
third wall, and the liquid-container further comprises a first slanted portion beginning at a first
part of the floor of the recess and extending toward both the first wall and the third wall of the

contatner body, and a second slanted portion beginning at a second part of the floor of the
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to the first plane and a perinmeter wall; and a guide structure disposed
within and occupying a portion of the recess, at least a portion of the
gui de structure extending fromthe floor of the recess toward the first
wal |, the guide structure having a first side wall, a second side wall

| eading fromthe first side wall and a third side wall |eading fromthe
second si desceralahd exttdngdinguiveked i finss tvall of the congpiiger ety aad atvinafrom theehied wall a pat h
of at Ieas%ft%eg(l;nniinerg&yvi dth between the perinmeter wall and the first side
wal |,  the’second side™wall and the third side wall. 12. The liquid

container of claim1l, wherein a path is generally Mshaped. 13. The liquid
container of clapml erein.the. si.de.l of the Mshaped path are at

|l east in part p #'al I if“? Y‘@ﬂé COpfanef Paﬁ?lgelébtﬁﬂgqrﬁgpp%sﬁngu aim 11, wherein the
cont ai ner body akgpldanealalgléde shructhifdidisposs withinalietretele thel gyide dtracpurt Aavigy f urt her
conprises a first slante rtion. begi nning, at i st art of the floor of
Che’r ecoss St Sl N g ELal s TBETA ioRLA P Bir Ghihs ik ar BREeeR il | Cor
the cont aktedarsthadyf thanentsing@ednd sl anted portion beginning at a second part
of the floor of the -21 recess and extending toward the first wall of the
cont ai ner body and away fromthe third wall of the container body. 15. The
l'iquid containeneof ahaiigiddontdintt bh@EHimaQWhdr&h Bideat SatTlaCloB0bidd of ehiel de
structure gi sposed vyithip the recess, the guide structure having at |east
one sl ant edrssediaEdsidquillsiae Staehi ned froma third part of the floor of the
recess toward the first wall of the container body. 16. The liquid

container of claim1ll, wherein at |east part of at |east one of the first
and third side walls are straight. -22
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