| NKJET RECORDI NG APPARATUS AND | NK CARTRI DGE BACKGROUND COF THE

I NVENTION 1. Field of the Invention The present invention relates to
an i nkjet recording apparatus fitted with a recordi ng head for
ejecting droplets 5 of ink onto a recording nmediumin response to a
print signal and also to an ink cartridgeusedinthis inkj et recording
apparatus . 2. Description of the Related Art An i nkj et
recordi ng apparatus has a recording head for ejecting droplets of

ink. This head i gnppaitaedoRBIc GPhRAGSs Yhid Nk FRRE tes relative
to a recording nedium The recording apparatus currently available is
so designed that ink is supplied to the recording head froman ink
cartridge via an ink channel such as a tube or that ink is supplied
to the recording head via an ink supply needle forned on the carriage

where an ink 15 cartridge is mounted. Either of these types enploys
an arrangement in which KGROUND OF THE INVENTION

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 medium in response to a print signal
andalsotoaninkcartridgeusedinthis inkjet recording apparatus.
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

apparatus 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
15 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-out 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



i nk | eadi ng-out nenber, such as the ink supply needle, of the main
body side is inserted into or connected to an ink supply port of the
I nk cartridge, and therefore the ink cartridge and 20 the ink
| eadi ng-out nenber 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 nenber -1- 2 for fixing the ink
cartridge to the cartridge acconmodati @ portion in the related art.
The arrangenent using the aforenentioned fixing nenber, however,
requires two operations, i.e. nounting an ink supply port of the ink
cartridge tfor fxingtheink egrinvgeivethe tatrivge acbmarodsivd poftionliethe nddatedippl vy
ath, and thereafter fixing.the cartridge the fixi menber ..
?Ionsequent ly, tﬁ{ée & %'ﬂ%]égf}flg gﬁe %{FTSﬂ@n?‘gﬁ’“ TRy ﬂ%evc?&rfﬁ%?rgﬁﬂbéo
to perfor mopéraidnbeire. mdugtidg xi il WP ottSof 1B ikl REtrilge HBK Colpli@g member
structure %grgpetli Ia? gl} e6n 'ofStll-lJm%Ipp y pyt_ll,E anldl\tl}lleEr%eggxing the cartridge by the fixing
member. Consequently, the sequence of operations for mounting is cumbersome to

perform. Further, the fixing means is required to make the structure complicated.

SUMMARY OF THE INVENTION

In view of these problems, the present invention has been made. Tt is an object of
the present invention o provide an inkjet recording apparatus permitting an inkjet cartridge
to be fixed to an ink cartridge accommodation portion simply by 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, according to a first aspect of the present invention, there
is provided an ink cartridge, 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; an ink 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; a guide structure disposed within the
recess, at least a portion of said guide structure extending from the floor of the recess
toward the first wall; and a first slanted surface that is inclined from a first part of the floor
of the recess toward the first wall, the first slanted surface being located between the guide

structure and the perimeter wall.



In view of these problens, the present invention has been nmade. It is
an object of the present invention to provide an inkjet recording
apparatus permtting an inkjet cartridge to be fixed to an ink
cartridge accommopdati on portion sinply by pushing-in the ink

cartridge in the nmounting direction. It is another object of
the invention to provide an ink cartridge adapted for the recording
appar at us descri bed above. To sol¥e these problens, according

to a first aspect of the present invention, there is provided an ink
cartridge, conprising: a container body having a first wall and a
second wal |, théc¢darding toval secdngaspect nf thefpressit ipyantien,atheretib @ravidedmd ink
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having an ig Qﬁé%f?{é Fiﬁ‘{s}‘?s\}?‘éﬁ%%ﬁa’ret‘higﬂosﬁwa‘f n the second wall; a

recess fornmed in erecess Tncluding a floor |ying

“in a plane parallel to the first plane and a perineter wall; and a

gui de structure disposed w thin and occupying a portion of the
recess, at least a portion of the guide structure extending fromthe

floor of the recess toward the first wall, the guide structure having
a first side wall, a second side wall leading fromthe first side
wall and a third side wall leading fromthe second side wall, the

gui de structure being sized so that there is a path between the
perimeter wall and the first side wall, the second side wall and the
third side wall. tfr BRI EF DESCRI PTI ON OF THE DRAW NGS Fig 1

is a perspective view showi ng an enbodi nent of an inkjet recording

. apparatus of the present invention. Fig. 2 is a perspective

view showi ng the structure of a cartridge accommodati on hol der of a
carriage which is a conponent of the inkjet recording apparatus of

t he inventi on. Fig. 3Ais a perspective view show ng an

enbodi nent of a fixing protrusion, Fig. 3B is a perspective view
showi ng a nmounting state of the fixing protrusion at a front side on
a vertical wall in the holder, and Fig. 3Cis a perspective view
showi ng the nounting state of the fixing protrusion at a rear side on
the vertical wall in the holder.



Fig. 4 is a perspective view of an enbodi nent of an ink cartridge
adapted for the recordi ng apparat us. Fig. 5is a
cross-sectional view of the ink cartridge, taken through the ink
supply port, and in which the cartridge is nounted on the carriage.
Fig. 6 is an enlarged perspective view of a fixing nenber formed in

the ink cartridge. Figs. 71 and 711 are views illustrating the forner
half 5 of steps perfornmed when the ink Tartridge is nounted. Figs. 81
and 811 are views illustrating the latter half of the steps perforned
when the ink cartridge is nounted. Flgs 91 and 911 are views

illustrating steps for tSRIEHDES il:{0) RANBNG3OFi g. 10 is an

expl oded perspective view show ng anothe} enbodlnent of the ink
cartridge to which the invention can be appli ed.
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 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 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 through the ink supply
port, and in which the cartridge is mounted




Tig. 11 is a view show ng an enbodi nent of a cartridge hol der adapted
for the.ink cartridge. 15-Fig. 12 is a perspective view in which

anot her enbodi nent of the recording apparatus of the invention is
shownbyt he strUcture of a cartridge accommodati on region. Figs. 13A
and 1318 are perspective views, each &how ng anot her enbodi nent of
the ink cartridge of the invention. 20DESCRIPTION OF THE PREFERRED

EVBODI MENT The present invention is hereinafter described in
detail wth Eeference to the illustrated enbodinents. . Fig. 1 shows
an enmbodi®Reht® F2*ZA2PRkj et recordi ng apparatus of the present

carriage 4 15t Sedmndlt el PR DR R v o B R 2o e B8 Sorlen
and to beockRed PIPEREI DY YedRY@RLe: Two kinds of ink cartridges 5 and
6 having different widths are detachably nounted on the top surface
of the carriaBegsd. 7B gnd275hoave aneesboliwertatehgt bige CESFricadBads | N
this 5 of steps performed when the ink cartridge is mounted.
Figs. 8I and 8II1 are views illustrating the latter half
of the steps performed when the ink cartridge is mounted.
Figs. 8I and 9II 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 therecordingappdratusof theinvention isshownby the stricture
of a cartridge accommodation region.
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 2 case body 1

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



5 enbodi nent, inkjet recording heads 7 and 8 that receive supply of
inks fromink cartridges 5 and 6, respectively, are disposed on the
bottom surface of the carriage 4. Vertical walls 11 forma boxlike
encl osure on the upper surface of the %grriage 4 to accomopdate the
ink cartridges 5 and 6 such that their ¥op surfaces 10 are exposed.
formed. The cartridge holder 9 is partitioned by two sections to
accommodate the two kinds of ink cartridges 5 and 6 in given regions.
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t
accommod e cartridges. Fixing protrusions. .12a and '13a of

fixing ”EEPé‘ér?abl? ANshtEd 88 &ies Adpbedriateroprher caker itdgeodgh t he
w ndows 11c and lid into the.side of the cartridge 20 acconmpdation
regi ons. Fighe2wshdeossarl lonmddment of etforerddidgcatc- Shapetf

through holes which Iimt the novenent of the fixing. {fotrusiﬁ s 12a
and 13a epbedimentaj InXieFurasoringebe2dVJuARE il Bt T aREPH Y are

formed o the SENLShknes (3t dh0e SLAGYS rhifeflibelld 20 Adpynser
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 1ld for forming fixing

15 .nwmbersarerespectivelyformedatsubstantiallycentralpor;ions
of the.vertical walls lla and 11b 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 llc and 11d into the.side of the cartridge

20 accommodation regions.

The windows 11lc and 11d are formed as arc-shaped through
holes which limit the mowement of the fixing protrusions 12a
and 13z to a certain angular range L. Mounting holes lle and
11f are formed on the centerlines of the windows 1lc¢ and 11d

25 and under these windows 1llc and 11d.



These wi ndow 11c, lid and fixing nmenber 12, 13 together forma
one-push type fixing nenber. Fig. 3A shows an enbodi nent of the
fixing nmenber 12, 13. In this enbodi nent, the fixing nenbers 12 and
13 are shaped 5 identically. The fixing,nmenbers 12 (13) has an arm
12b (13b).. The fixing protrusion 12a (13&) that is |onger than the

t hi ckness of the vertical wall ha (11b) but does not hinder insertion
of the cartridge is forned at one end of the arm 12b (13b)

perpendi cul arly to the, |l ongitudjnal_ directiaon of t rm12b 10
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t he nount - ( kS &E%§ t the other end in the sane
directio%bgg {E%ﬁfﬁéﬁméﬁﬁ%%f?ﬁéﬁﬁn §§(13a). At apering portion 12d
(13d) for prevdati sy shossonnesiboaimént! of SRéitidnaoMendde 1033e}, are
formed at the front end of the nounting portion 15 12c (13c). The
arm 12b (23bhis semwddaengnethe hiirinbempokexs ofR aofnd HS farei shaped
protrusion 12a (13a) is displaceable in a direction intersecting a

surfate APFREIGONYof The filGiRg ReMmsess 38 db¥chasean| axeri2bn (ddhformity
ith truded i the fixi 30 d that
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contact force. This ensures reliable contact tween the fixing

protrusi ofi tRa ¢d:3a)dandishdofmed ngt NMHemBAE tthet Remehybel(isbnat e
failure of fixing the ink cartridge caused due to insufficient
cont act . PeEEHGELa By the $het Lapyufudinaledirpetidniafy theosrnsldn 12a

13 f fixi nber 12 IS | ted into the wind le
(1300 ondlife PathaEiosorimn 125 (e Bt Ok hbart e hir Tt Tac
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‘portion is permtted by the split groove 12e 13e) 5 to be or med

and t henthotahakliyettidredsithet fiecimaunidtirgshioha 2ai e @y 1fA tapering Fi gs.
4A and 4B show enbodi nents of the ink cartridges 5 and 6 of the
i nvent i oRer Nepwel3d (Y. TanpsRventing dhkcamecitidyandia el doaredvs one
kind of &95’(f§e?cgrér]ogﬁgdtQLstﬁgﬂ¥ggLEE£§d of the mounting portion
15 12¢ (13e¢). 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 i2b (13b) has such an elasticity
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 £ixing the ink cartridge

caused due to insufficient contact.

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



10 and Fig. 45 shows the ink cartridge which is forned with
aplurality of separate ink storage chanbers by partition walls or the
| i ke and which.contains different kinds of inks, yellow nagenta and
cyan in this enbodinent, in respective ink storage chanbers, each
havi ng an i ndependent ink supply port. zas .. Here, onlyoneink
cartridge 5 is described. A fixing nenbég. 30 that guides and
engages the aforenentioned fixing. protrusion 12a is forned in one

wal | surface 21 parallel to the-direction of inserfion of a,container
20 that tbilapAsthaEixingmamher Ahdt Hed whf | 'Fersee Y3 window
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cartridge, I' Xi ng menber 30 1s disposed at a position offset
toward tpge sthecsy pokeibotiopesurtiagedy 2he28pMitegeoshe Lizek ( 53gipl y
port 22 is forned, i.e. at a lower portion region in the insertion
di rect i otio e dedoimkd card thegerdtatehily £itiedi Apnthe JRtdépgheele he -
ink supply port 22 is disposed at a position offset toward the wall
surface Linelldifdle surface) 21 (i.e. at the right side in the figure).

Consequently, the 5 fixi menober 30 can _surely. flx It t he
ink cartridgef BSth v"i‘rb‘{]%liat f?;g?' f‘qﬁ%oolﬁ‘ enﬁapcp’% yt}?)%ﬁrﬁ&%%rﬁ:hggqgg

ar r ange g, £ PLEY ML hbEtl RBhACETRY. Ofs LhEw it 0k ldairdgeagy en
when an éxternal force is applied i'n a State in which the ink supply
needl e 14hi& iddaehiRs e xihbeof niaksupphyk piovkt iA2thio dnvedéhyndo

reduce an adverse affect on the connection portion between the ink
supply pend F2¢. ABdhoWe thalkinkmeptyideedhichis foppgd vith 3jdegatheY i nk

supply port 22 is located at the position offset toward the

‘surface 2f shparate Héﬁ‘f BXPTREE e"iss.}:’?(ﬁarfg:d?l??ie”a%\ﬁ% 3] t%éerrgg%e 30
can recelye ey X anal dilohe IRt XaREOWd 0wl Snddihta and
above- nof&d “advan ageous effect. As shown in Fig.. 5, a

_packi ng 26a@nth anial eanbetherd3 anerespeaded iinkt beotade suppbyrport 22

“in such a way that the valve body 23 is biased by a spring 24 which
i's a coi kedh gpniing. aifhindepgadkinglid6 sgpplePHS -a sedl i ig nember,
wh C]r.]S c! Os!ell -yI-IeéJl:nec,j osnef;(l :')Qeg-li}(k 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 insertion of a.container 20 that contains ink:therein.
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 surfacel

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



20 contacts the circunference of the ink supply needle 14. The val ve
body 23 contacts one end face of the packing 26 to close and seal an
openi ng forned through the packing 26 when the cartridge is renoved
fromthe carriage, and opens the ink supply port by insertion of the
i nk supply needl e 14 when the ink cartrbgge 25 is mounted on the
carriage. The extent of resilience of the spring (0 24 is such that
even when the ink cartridge 5is fully filled with ink and the ink
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embodi ment poshiei@prififge24toprayitiedwall ther fark IURP! yidwrdurkécef or
bi asing the valve body 23 in the direction to close the valve body 23
is used 23 Wies. tdfethakriahlt sildgeln thehdidirelct i Gonoppuositly,t thehe
d|rec% @éln whi ch 10_t he cartrld%e 5is inserted. In a case where
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direction 15 of insertion of the ink cartridge (i.€é., the surface in

whi ch t hexteknslugpkge 22:aprlifedr iRd} oratien inhehseli feoe iofk sheply
carriage-4 that faces the ink supply port 22. Fig. 6 shows an
enbodi neResete tife 1Fi JRFRF irehbako 3@@ GnKedPRYY PREL| 2% W thhedgly
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forned at th ront end as viewed in the direction in which't

cartri dgenésinioadgsl y port [H2s i enhaditatnit the podivieh @ﬂfsidtpltbwaf@w de
portion 32 having an upper portion on one side 25 is forned in the
-center ofhehalleigsgcpdtl vegrathadivingagnpar 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 nesdle 14. The
valve body 23 contacts one end face of the packing 26 to close
and seal anopening formed through the packing 26 when the cartridge -
is removed from the carriage, and opens the ink supply port by
insertipn of the ink supply needle 14 when the ink cartridge

25 ismounted on the carriage. The extent of resilience of the spring



|? the direction of insertion of the cartridge. Aprotruded portion
32a is forned in the center of the guide portion 32 such that
passages through which the protrusion 12a can pass are forned on both
sides of the protruded portion 32a. 5ln a |lower portion side (the
left sidein the figure) relative to th® protruded portion 32a, there
are formed a vertical wall 32b over which the protrusion 12a cannot
pass during the novenent of the ink cartridge in the insertion

directions andsah tRSt ARG SHEA : Qf@,}’ the vertigal wall A 32b,
over which the protrusion 10 1229§%§%gag| yagggsgdhﬁiﬁﬂ} yhégﬁé?%nent
of the iwktdmkrarigehé dnkhmppe et H LRELON the ink r
side, i.e. an upper portion side (the righ sidgﬁﬁ1?éé?#$gﬁgé €
rel ati velfo HReSHILBE rardelli 3ok hé Car8Radgd Benetas @itecoEsh appbsctd ned

surface ﬁégpo%§% lch the. protrusion 15 12a can easily pass during
the nove & BFeEhECR Rk 1E8FEFeMaE2ins t the frinkimdlofioxkie eatsah, and

a verdicgl | +h32 the j.nclined suyrface 32d, over which the
pr ot r usi ont%%'? ga%an k %g‘gé?ﬁu%eﬁg‘et kg Sy SrEnPReK RN EG nk cartri dge
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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
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 ¢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
protmnﬂoanaisformedatthefrontendasviewedinthedirection
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



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. Theprotrusion 12a enters throughthe inclined
surface 32d, and exits through the inclined surface 32c. An angul ar
vertical amall 33a, whose vertex 33 is |gcated 25 slightly offset from
the centerline C of the recess portion @1 )2 toward the inclined
surface 32d, is forned in a deeper portion of the recess portion 31
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the figure) to provide a holding portion 34 nade up o -shape

recess pQialssages GhrengagaiiRmt thethrdtiaspont 125ican $28s are FormbHs
hol ding portion 34 is disposed at a center in the width direction of
t he cartrdndgeth ggides af ptlenerehietedppossionB2ahr ough,a central axis
of the ink supply_ port and which is perpendicular to the wall
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D1 edet or ronShE JoatEne ki Bh sairer b SRonbrt S & B Praes ety

needl e 14ypljdidiciatCehdYr MERSI3h 3 LihidtepddHUb8ing thd HERRRE!
direction-restricting nmenber disposed.closer. to the. inclined

surface IFcthdanktoartbeddolidi ttge posédtapnddiretiiion; estd batimd inedber
35 has an. inclined surface 35a over which the protrusion 12a can
easi | ypasyriade a2gepbdonthawe FLi3sh waldrd dhi oieridr ishdthaRi iy uzd e2a

CaanB e%iglga agggily pass during the movement of the ink cartridge
in the removal direction.

In the other side, i.e, an upper porticn 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 l2a 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 1Za  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 rewverse to the arrangement
of the vertical wall 32b and the inclined surface 32c¢ in the
lower portionside. Theprotrusionl2aenters throughtheinclined .
surface 32d, and exits through the inclined surface 3Zc. .

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

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



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 menber 30 and reaches the inclined surface 32d whil e being
gui ded by the guide portion 32 (the vertical wall 2532b) in one
direction (Fig. 71). Then, the fixing pﬁg}rusion 12a passes over
this inclined surface 32d (Fig. 711). Under this condition
when the cartridge 5 is further pushed-in against the elastic force

of the spgl 2 f. 2| y. r i,nk carjridge 5 reaches
2 dead porhri iR ot S RIBBLBECYs el Sn T leke cP i
angul ar vet |tn33aetOrAtRdti on tHe [deePEle RY khaN SSr RQIL 1 on
31 (Fig. 81). Unaer tE?s conditfon, ifethekhgn%ﬁggﬁggl%g§§d§§ﬁ%ﬁlthe
i nk cart rpmgeusion Neai.nk wattichllgald Bsy rpiedubyy ayslaraht &isdrarce
AG in the direction ogﬁosite to the direction of insertion by the
reacti on SuPstanséaldfy tiemsphe neprterdone hatof hehe ipriotgugedtpardiion 12a

is fitted jnto the hol dj tion 34 while bei i ded toward th
cont el | AT By TR BT S Sk Fhe 426t crg, LT1g Floire) EpRAR s a
light cl . inf.at th hing-in of the ink
car (11 dget OTRas O ER, 3 G dpast Lvataese BRSO r ke

Posi ti on.erfakrehbhtS WitASeRe pihRRuthen itds.cartridge is moved fromthe
dead point at the pushing-in to the cartridge holding position, the

packi ng 26 is Tpiedoldithepmanionadti by dhsrectedontdyecéwtdhenf het i on
to the ink supply needle 14, so that the packing 26 reliably contacts
the circUiifdPeftEecigonf of hehe Marsupapg, medie a1 plepasvhiet |Basses

ther?Qy %ﬂ&%ﬁghaéraéﬁéggf“ﬁﬁis 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 S at a predetermined position,  while causing no
moment on the ink supply needle 14.

15 Indicated by numeral 25 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 protrusien
l2acaneasilypassandaverticalwall 35bover whichthe protrusion

20 12a cannot easily pass.

In this embodiment, when the ink cartridge S is inserted,
thefixingprotrusion12aenterstheoPeningofthexecessportion
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



In addition, such clearance can be determ ned by the dianeter of the
fixing -protrusion 12a, the position of the holding portion 34, or the
i ke. 250n the other hand, in a case where the ink in the ink
cartridge 14- has been consunmed and thS ink cartridge 5 is repl aced,
the cartridge 5 is pushed-in against théXeaction force of the spring
24. The fixing protrusion 12a passes over the inclined surface 35a of
the novenent-restricting nenber 35, while being guided by the 5
angul ar wall 33a located_ in the deeper ortio%noE,the cess portion
31 (Fig. 943 PassRe Aftfuritisf IRGkingsy SHERC A4 %ﬂrs%ﬁshi ng-in
corresponds to_ the aforenenti.qned slight. .cle e n ad
point at the pHgaFﬁg-PJhs a%od"dt]‘?‘réoearﬂ)‘?%g%héno ﬁéﬁﬁgsrjﬁgnf{lg@?ﬁl S
novenent , Ki FiSa T, | Ogpid S het Pt he
i sappl o rsere 495 b SRRt e e i Rasprthe B
serves asshpgly gapt, t @heethiceat beidgd etiaurhdur adpddipoigtatawhich
Under this condition, if the hand is released fromthe cartridge 5,
the réact tbm fiigi.oe rotrheispliiagec@t agtevidteesngther ¥31léa?ds ildgat &t
During this process, the, fixing protrusion 12a passes over &h

ncl i ned SBroecaseRar PETBIOT PECCHS GRFERS ROSSEPRCEY I EFi) 9 &5‘%}?

WA i dae 5 i. . 3 . i
pushed- | nEPEREo PR Rl Atagee dandnts FedadiCRRE Y B BAILIRR |
position gn he

descri bed”ab e?g n‘grsag\é\%?'{gg?swgst g%plgcr(’)‘;ae[eaggafggﬁlr%ghtt y%jéé%nntec:ég'ﬁmgdw@m '

o 0ok T T L o R RSB R ERE e b

is appl i edolQ BrleYRSinly e £6%0LHItAQ 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'a. slight clearance between the dead poiﬁt at the

pushing-in of the ink cartridge S into the cartridge holder and

15 a cartridge holding position. For this reason, when.the ink

éértridéé is moved from the dead point at the-pushing—in-td the

cartridge holding position, the packing 26 is moved in the

contracting direcfion due to the friction to the ink supply needle

14, so that the packing 26 reliably contacts the circumference

20 of the ink supply needle 14 elastically, to thereby ensure

air-tightness.
Inaddition, suchclearance canbe determinedby the diameter
of the fixing protrusion 12a, the position of the holding portion

34, or the like.

25 On the other hand, inacasewhere the ink in the ink cartridge



25 apparatus in which the cartridge is installed on the case body 1
formng the recording apparatus and ink is supplied to the recording
head by the use of an ink supply tube. That is, in a case of an ink
cartridge 45 in which a flexible bag 41,gontaining ink therein and
havi ng an ink supply port 40 5 on one sﬂ e thereof is accombdated in
a hard case 44 made up of a case body 42 and a cover 43 in such a way
that the ink supply port 40 is exposed, the aforenenti oned one-push

type fixi nmber 30 is fornmed on a side _surface of the hard case 44
such t hat H%\gg?’} oS UWedAn b Wikerp hth 10 B8 Sdis eilipeAd ok he RasE i dge

o, 9 AR L g1 B SR

one- push type fI X1 ng ‘nenbe orne usi on

;-izgei 2f p{ ﬁief%iﬁgﬁgggfﬂgl%&?ﬁ 126 0b & deRNalet aﬁ‘&ed’.lnicﬂﬁia@ga}éﬂ;ﬂggvﬁﬁgﬁ the
ge accommodati ng hol der 46 to be oppose o]
the fixinghe movement-restricting member 35, while being guided by the
5 angular wall 33a located in the deeper portion of the recess
portion 31 (Fig. 9I). The amount of the movement during this
pushing-in corresponds to the aforementioned slight clearance
betwem1thedeadpointatthepushing—hmandthecartridgeholding
positicn. By this movemgnt, the packing 26 is relatively moved
10 with respgct to the ink supply' needle 14 so that ink flows in
therebetween. The ink serves as ;Lubricant to reduce the friction
during 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
over the inclin’ed surface 32c to be free from the restriction -
(Fig. 9II). o
When a new cartridge 5 is loaded into'.a given position
and then pushed-in, the ink ca.rtridge 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



15 nmenber 30. A resilient nenber 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 i s pushed in agai nst
the resilient nmenber 48.. In this way, t §ink 20 cartridge 45 can be
taken out. This enbodi nent can also enploy, in place of the resilient
menber 48, a. val ve arrangenent having the valve body 23 installed in

the ink s pQr spring 24 for, hiasing the val ve body
23 towar dijt eryﬁlﬁg ?&%gﬁ%&g%‘??‘gsﬁﬁ’eﬂéguai %‘gs i SHPPEIRYG dicdhes to
Fig. 5, Iirecordenqgtiegar egu t f i the elastic force
of the spring fo? biasiggg?%én%aﬁsgﬁbgégf%hpﬂfyqﬁ%efhe enbodi nent
descri bed abov&hataisnénpusisd ypanfink c-tramRersd of wﬁ?EﬁianlrEﬁ:i% Li Xi ng
protrusion and anot her one-push type fixing nenber having the #lxing
prot rusi df%Ad ftedding ik hbeiein eadtiddgey andinasuppigedial der .
respegtivel§. It.és gpgaren; that, the sane advantages can be

obt ai Red WheRoMEHISRTEYh e PEFARMIAARSEr 1802 fhnrd geee vihignadee upi xi ng

o S S o o B BB D e e
10 on t hgoirfkiociay é¥ddd8Q, Theb RS R0PW LA d:rieg%usﬁ%ygg%iﬁhg 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,

" 0On the other hand, the other one~push type f£ixing 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
fized 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



fl- CLAIMS: 1. An ink cartridge, conprising: a cont ai ner 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 pl ane that
intersects the first plane, the contai nem2 body having an interior; an
i nk supply port fornmed in the second wal'lf, a recess forned in
the first wall, the recess including a floor lying in a plane
parallel to the first plane and a perineter wall; a guide

struct uref&ic%pgfeglé/visgggggtm %?%??? He Ig?@tg%eﬁor rtion of said

gui de structure extending from oor c'_ess_ toward the
first wall; angn the emsbdimesit &ds2iBad EWoasea lRatphish itipki ABL T om a

first part of the floor of the recess toward the first wall, the
first sl ammbedrstof aceebving d diatied beitvweiohhand)uirdehetr owdtpushand
the perineter wall. 2. The ink cartridge of claim1, further

conpri si rgfPe fixing readgrdnayiagt besliffiade PrabrLsion 3R femdd om a
second part of .the floor of the recess toward the first wall_and
it oh i & Vi etk SBEETEEHE (N GAFGEIaRT (RTUTRY arid SPREE D e Ey el |
}"’Ihreg tG' gnt aggééi:tglﬁg(?;ﬁh;egt?ae ggg?xzﬁciedéé%t UL bb Sor 123 AEE4RE! Y& fshe
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.



3. The ink cartridge of claim1, wherein the perinmeter wall has two
straight side portions and a generally N -shaped portion having side
| egs, the side |egs of the Mshaped portion neeting, respectively,
the straight side portions. 4. The ink cartridge of claim3, wherein
the side legs of the Mshaped portion are not parallel to the
straight side portions. | c& 5. The jnk cartridge of claima1,
wherein the guide structure has a V-shﬁﬁed section, the opening of

t he V-sh &% ction facing a portion of the perineter wall, the
V-shaped section being | ocated between the portion of the perineter
wal | and the second wall as viewed in a direction perpendicular to
the first plaqgrnkGTHJhe ink.cartridge of claim1, further

conpri si nlg: mxed s&%%lc‘é' B gui de structure disposed within the
rec fess, t he sumphteiﬁernl Boalg lrf@uihgi@ f&?trvlrtmt anie hamidrh]gala theufidsh@all Htisgined first
surface that is_incline roma further rt. of the floor of the .
recess tdﬁﬁ'ﬁ&niﬁ\s spqopd pvalf dyipg n aﬁec‘ﬁl*}‘igﬁﬁf}?p ¥ AHerpeclpgle Grst E{aﬁ“p fsgsontainer
wherein tfay$ MRediat guide structure is |ocated on the opposite

side of the guide structure to the second wall, as viewed in a
di rection per peftfisuRrlaport prippeinthesgpondwalle. 8. The ink cartridge of

claim7, wher gifedshEmfcRGES firdt RAUIHE ABest icHiing 2 RPHidghh a plane parallel to

the first plane and a perimeter wall;

a guide structure disposed within the recess, at least a portion of said guide structure
extending from the floor of the recess toward the first wall; and

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

perimeter wall,

2. The ink cartridge 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 ink cartridge of claim 1, 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 ink cartridge of claim 3, wherein the side legs of the M-shaped portion are not
parallel to the straight side portions.



suppl emental gui de structure are di nensioned so that a path exists
bet ween the guide structure and the perineter wall. 9. The ink
cartridge of claim8, wherein the path is generally Mshaped. 10.
The ink cartridge of claim9, wherein the side | egs of the M shaped
path are at least in part parallel. 11. An ink cartridge,

conpri si ng: a contai ner body hav'%g a first wall and a second
wall, the first wall lying in a first LI ne and the second wall |ying
in a second plane that intersects the first plane, the container body
having an_ interior; an ink supply port formed in the second wall; 19
a recess ¥-or nddeink eaadgs pisalaimgll, Whereinethe geide stnichiet basi any-sharfet] sention,ytherg
in a plan ks mES | ;1 .
g e i o oe et Geldl GlinPs PRRaTRFE pREALERLEL bV sparfffoction
recess, abeigdasatedsbeprxenitionparfiont dfthg pérthectartwallcandrtbe secomhotalhgs fiewead nhe

floor of t.he.recess.. rg t irst wall, the guide structure having
a first s‘?l{}gtl%ﬁaﬁ{egﬁ&g%\,\%%ﬂﬁ f%S?SﬁBLm]?/i/al | leading fromthe first side

wall and a third side wall leading fromthe second side wall, the
guide structure being.sized so that there . is a path between the
peri met er&wal IT%EH% %ﬁ%‘?gﬁfg‘e'%l»dﬂﬂ%afwrﬁwa- second side wall and the
third side wallsuppldrentall@idendtrubtare disshe@ Mithial @é Mebd, M@hBleMehiiegR@l h
is generally M shaped. L

structure having a further slanted surface that is inclined from a further part of the floor of the

recess toward the first wall.

7. The ink cartridge of claim 6, wherein the supplemental guide structure is located on
the opposite side of the guide structure to the second wall, as viewed in a direction

perpendicular to the first plane.

8. The ink cartridge of claim 7, wherein the recess, the guide structure and the
supplemental guide structure are dimensioned so that a path exists between the guide structure

and the perimeter wall.
9. The ink cartridge of claim 8, wherein the path is generally M-shaped.

10.  The ink cartridge of claim 9, wherein the side legs of the M-shaped path are at least in
part parallel.

11.  Anink cartridge, 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;

an ink supply port formed in the second wall;



13. The ink cartridge of clam 12, wherein the side | egs of the

M shaped path are at least in part parallel. 14. The ink cartridge
of claim1l, wherein the container body also includes a third wall,
and the ink cartridge further conprises a first slanted portion
beginning at a first part of the floor of the recess and extendi ng
toward both the first wall and the thi{ wal | of the container body
and a second sl anted portion beginning'at a second part of the fl oor
of the recess and extending toward the first wall of the container
body and away fromthe third wall of the container body. 15. The ink
cartridge of lredessfonyedfiythetfiest walblntbe fesésa gpcluding a flpog e ie pwtane barglildl te

structuremghﬁpﬁégggg%%ghaﬁ%ﬂglﬁg&pss, t he gui de structure having at

| ast one sl an ace I's inclined froma third part of the
fl oor of the mnegiesstimone disgobel Wwithia tandakdupging tahgortandfthe eecebn dy least1H.

The ink cartridge of claim1l ¥he ein, at |east part of at |Least e

of the 1 sgont e decreeeis tand e v tag o e BERSS ol the BiSPRan, e
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 between the perimeter wall and the first side wall, the second side wall and the

third side wall.
12.  The ink cartridge of claim 11, wherein the path is generally M-shaped.

13, The ink cartridge of clam 12, wherein the side legs of the M-shaped path are at least in
part parallel.

14.  The ink cartridge of claim 11, wherein the container body also includes a third wall,
and the ink cartridge 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 container
body and a second slanted portion beginning at a second part of the floor of the recess and
extending toward the first wall of the container body and away from the third wall of the

container body.

15.  The ink cartridge of claim 11, further comprising
a supplemental guide structure disposed within the recess, the guide structure having
at least one slanted surface that is inclined from a third part of the floor of the recess toward

the first wall of the container body,

16.  The ink cartridge of claim 11, wherein at least part of at least one of the first and third

side walls are straight.



