30 MARCH 2007 1-1NK CARTRI DGE FOR | NK-JET PRI NTI NG APPARATUS BACKGROUND
OF THE I NVENTION Field of the Invention: The present invention relates to
‘an ink cartridge detachably mounted on a carriage onto whi¥MARGH 27 head
for ejecting ink droplets is attached. Related Art A conventional ink
cartridge nounted on a carriage onto which a print head for ejecting ink
droplets is attached typically includes a container having on one wall
thereof an ink supply port where an ink sEppIy needl e of a printing
apparatus is inserted and an opening on the other wall thereof which is
sealed by a lid as disclosed, for exanple, in Japanese published

unexam ned patent application No. Hei. 8-132635. The contai ner acconmobdat es
therein a porous BYYYCARFRIDGEEOR INK-JIETRRINTING ARPABATES of pol yneric
resin. In the neantinme, for an ink cartridge installed in a printing
apparatus wherein color printing is enabled, the sane container is divided

into plural chanbers by °Eﬁ“ﬁgﬁgﬂiaﬁgfﬁﬁitﬂﬁﬂgﬁﬁﬂiEQ?QuS body i npregnated
with ink is housed in each chamnber ITe an 1 nk supply port is formed in
each chaklikldrof 1A loventidn:t he i nk cartridge provided with plural ink supply

ports as describgd above on a carriage on which ink supg!y needl es of the
same nunber are il%‘e%‘ﬁ?%’ti,‘“‘éfé‘“ﬁ“ﬁli“ﬁf QRN &Rl Sh feAr by BPURKE OBl2ur al i nk

Suppl Y RAFSclchid QAN LN hell il SLARE mPUAARD s discpuppl y needl e, | ar ge

urging forc€ is requi or a useér nount 1 ng. erefore, there has
been pr BudmediAat:printing devi ce designed to have a pivotable |ever one end
of which is attached to the carriage, so that the ink cartridge can readily
be nounted on theECr¥ERHPRR]dnlpGariidas Mo wHEd a0 RiF4TTiage ont, which gy drad for

al t hough:.a;:cafhrd W L. j force, ] Liion
of the IgJaC:?tt“r?‘f gedrgﬁ? ﬁq?gg%%(??q %Eﬁﬁe&,’\@g?ﬁg@é‘ mrrdé{}'q{ggg’ r°9‘o‘§/“%r“6ﬂgh‘§ﬁ§§%éti on.

Fur t her inkasupplygdpowhér@aalink bepplphéddidigea pantssdpparates i idsan @ andicepenhga
state in which the bottomcones into engagenment with ink supply needles in

a case mgweﬂlefQWQ;lhﬁncrqqu@ﬁ¢lsis sealed by a lid as disclosed, for example, in Japanese
pubiished unexamined patent application No. Hei. 8-132635. The container accommodates

therein a porous body impregnated with ink and which is formed of polymeric resin.

In the meantime, for an ink cartridge installed in a printing apparatus wherein
color printing is enabled, the same container is divided into plural chambers by one or more
partition, a porous body impregnated with ink is housed in each chamber while an ink supply
port is formed in each chamber. To mount the ink cartridge provided with plural ink supply
ports as described above on a carriage on which ink supply needles of the same number are
secured, as a film for sealing openings of the plural ink supply ports is required to be pierced
by each ink supply needle, large urging force is required for a user when mounting.
Therefore, there has been proposed a pﬁhting device designed to have a pivotable lever one
end of which is attac'hcd to the carriage, so that the ink cartridge can readily be mounted on
the carriage by simply operating the lever.

However, although a cartridge can be mounted with small urging foree,
mispaosition of the cartridge with respect to the carriage may occur by rough insertion.
Further, as the bottom of the cartridge is pushed with large force in a state in which the
bottom comes into engagement with ink supply needles in a case where the cartridge is

mounted in a wrong direction, there arises a problem that the ink supply needles are broken.



. —_—
mounted in a wong direction, there arises a problemthat the ink supply —
needl es are broken. 30 MARCH 2007 2 SUWMMARY OF THE | NVENTI ON Therefore, in

vi ew of the foregoi ng probl ens acconpanying the conventi onal® MARCH 2007
‘cartridge, a first object of the present invention is to provide an ink
cartridge capable of fitting to one or nore ink supply needle

communi cating with a print head only in a proper position wth respect to

an ink jet printing apparatus. A second object of the present invention is

to provide an ink cartridge capable of pgeventing the ink supply needle of

a printing apparatus from being broken due to inproper installation of the
ink cartridge on the ink-jet printing appar atus. The above and ot her

obj ects can be achieved by a prOV|S|on of an ink cartridge which,

according to the present inoé in el INcont ai ner for
accommodating in ereln an _i nk_supply port f ormed an e _ink .con t ai ner

for receiving ankqhﬁke Lpp Vc‘ﬁ&géﬂc °“'t$8ﬁ%.ﬂﬁ$t&]é’f‘? ﬁﬁ%?f‘w’%gb\“ﬁf”w&a ink
attached daftriif& aGR§tIbRAE o f AHRGrENRG! BbedRh%s {oe&fésﬁgqn B darfridie cAfRBRIO¢ NG a

proj ection protrudlng fromthe carriage of the printing apparatus, which
recessed ﬁ!mg’ o d)@lomgldrenmwppfy reeplosbrimomidating svitd atpuint peasj edy ingnprofiéte
projection is formed in the V|C|n|t¥ of the ink supply needle in a state

in which pﬁﬂ‘@ﬂ“ P8 TPIRRCI AN KRS PrOURGARBIFAY in a regul ar, proper

direction the prajResdPobiedt drltge GR5dnt BRENdISSId gromkgnnm@cgreﬁeeambwft of
the ink cartridge. The height of the protrusio desi gned fo be hi gher

t han t hapreyentirigghé ink sugplppieydlneédlpentu\Mmpatms frovk beimgtbrolcgeduedo pnprpperl y
nount ed onabhe C Eiwge of . the prlg% aratus the projection on the
carri agePiArafonqit 1S3ige PR AR a“pélf‘{‘ ?pﬂaﬁ%"%art ridge, and then the
i nk supply needl I Myt rd

pply ?hé A%k Gfid bfeP 88&&5 B be HB‘H dlp prQ\fnszBH%qu?Hg( c'aqﬂﬁ’%ebhand

further urging the ink cartr agal nst t e carriage

however , whicht dveoiding toah¢ predege m\&nnamummtslan irkncdnnginiey fer acdb mamidating ink he

pr oj ect| n first cones into abutnment, agai nst the bottom of the c trldge
and the RY Y BRI ROTHierRed AT dhf %C?rﬁémeraﬁof FesgeIngran ink 3?

THE DRAWJN@%:mcatmg with a print head attached to the carriage, and one or more recessed part for

receiving a projection proiruding from the carriage of the printing apparatus, which recessed
part being formed in a position to face the projection. The projection is formed in the
vicinity of the ink supply needle in a state in which wheh the ink cartridge is installed in a
regular, proper direction the projection of the carriage inserts into the recessed part of the
ink cartridge. The height ofthé protrusion is designed to be higher than that of the ink
supply needle.

When the ink cartridge is properly mounted on the carriage of the printing
apparatus, the projection on the carriage first fits into the recessed part of the cartridge, and
then the ink supply needle inserts into the ink supply port of the cartridge by further urging
the ink cartridge against the carriage. On the other hand, however, if the ink cartridge is
mounted in an improper direction, the projection first comes into abutment against the

bottom of the cartridge, and the cartridge cannot be mounted on the carriage.

BRIEF DESCRIPTION QF THE DRAWINGS
Fig. 1 is a schematic perspective view showing an ink-jet type printing
apparatus;
Fig. 2 is a perspective enlarged view of a carriage and a cartridge holder

mounting thereon an ink cartridge according to the present invention;



Fig. 1 is a schematic perspective view show ng an ink-jet type printing
apparatus; Fig. 2 is a perspective enlarged view of a carriage and a
cartridge holder nmounting thereon an ink cartridge accor di3fMARCH RRO7
present invention; 30 MARCH 2007 3 Fig. 3 is a top view of the carriage
and the cartridge holder shown in Fig. 2, Fig. 4 is a perspective view
showi ng the structure of the rear side of tBe above cartridge hol der shown
in Figs. 2 and 3; Fig. Sba is a top view showing the cartridge holder in a
state where a print head and a sealing plate are detached therefrom Fig.

5bisatop.viewslpfgm' e sealing plate; FEiqs. 6a t Jparspective
views of an ink car Tégggttg%(‘%ﬁvd?%@gtcg"&% an%rtr}%o%ﬁnﬁgdﬁf%(gf&f eo‘%‘p'fﬁs%ﬁ??

invention respecti ¥l ¥ iShpeispectiReisl sHEW ng_hObtridierelyMBE ratisidactthe@boe | i d
in a state in which a filmis detached, the structure on the side of an ink

suppl y por$aririsigg hokdsr shawmr inuFigs.o} anch& upper surface of the lid in a state
in which the filmj ck.respectivel y. in an, e i_nent .Gql or i nk
cartridge; Figs. 7%@,[%5 caktg e“p“érs é %Wit{}%‘:?f?réc\!/ﬁq%?&éﬁnfﬁ??{:g?f'tg iad)élé“ héd
accor di ng dnd aasr@lifieplateeird debiabReY thefeidag present invention respectively
showi ng the structure of the upper surface of alid in a state in which a

filmis detached, Fi&eSsisatepyiev showing the sraling plake;i nk supply port and the

structure of the er. surface of the lid in a.state.in whicgh the filmis
stuck respect i vel it B 010 S AtpsrRicss viewsodaf ik Parliided Agingns gne

.8 1is a

si de sect embatin¥nCVf RQPiESREL InNenITR L ics fettive|§isheWwingltBe SfrudilR dfRBPESTet Vi@t facki ds
of the color ink cartridge and the black ink cartridge; Figs. 9a and 9b are

si de sect Pbadif iwpstate ipfwhibke a ddmtis delgehddothtastrugiurhon ke $idk of amink supfdeport
oD R, B e LS s Sk 2
process f@gpddtiselylih BY ciBEdRRAY 8 Rle8lk ik ¥art i@l ri dge;

Figs. 7a to 7c are perspective views of an ink caftridgc according to another
embodiment of the present invention respectively showing the structure of the upper surface
of a lid in a state in which a film is detached, the structure on the side of an ink supply port
and the structure of the upper surface of the lid in a state in which the film is stuck
respectively in an embodiment of a black ink cartridge;

Fig. 8 is a side sectional view showing the sectional structure of the respective
lids of the color ink cartridge and the black ink cartridge;

Figs. 9a and 9b are side sectional views of the cartridge holder with the ink
cartridge respectively showing a state when the ink cartridge is installed and a state in which
it is installed in a proper position respectively of a process for inserting the above black ink
cartridge;

Figs. 10a and 10b are side sectional views of the cartridge holder with the ink
cartridge respectively showing a state in case the ink cartridge is installed with the film of the
ink cartridge not peeled off and a state in case it is installed in a reverse direction respectively
of a process for inserting the above black ink cartridge;

Figs. 11a to 11c show other methods of sticking a sealing flm for sealing the lid
according to the present invention;

Fig. 12 is a sectional view showing another embodiment of a communicating

passage formed inside the lid according to the present invention;



Fi'lgs. 10a and 10b are side sectional views of the cartridge holder with the
bnk cartridge respectively showing a state in case the ink cartridge is
“installed with the filmof the ink cartridge not peeled of¥0 MMRCH2WM7at e in
~case it isinstalled in a reverse direction respectively of a process for
inserting the above black ink cartridge; Figs. | la to |lic show other

nmet hods of sticking a sealing filmfor sealing the |id according to the
present invention; Fig. 12 is a sectional view show ng another enbodi nent
of a comunicating passage formed inside $he |id according to the present
invention; 30 MARCH 2007 4 Figs. 13 is-a side sectional view show ng

anot her enbodi ment of a nmechanism for installing an ink cartridge; Figs.

14a and 14b are r i yel erspectjve. vi . V] i ng

anot her enbodi mer o thL Skl s BR P REG b B ad R e i A, |
a per spedor instailing\an &ickeantridiges om vi ew  showi ng further another enbodi ment of
the ink cartridge;, Figs. 16a and 16b are respectively top views show ng
structure in whi d#gs F%%@'S%HP yarespeghivelng peraprstivamigwiand afoawicvsHIOWiRg t he

st ruct ur g,Qtheferf SatRhfe 4 é%n% Jxicinity of an ink supply needle and
corresponging to the recessed parts’respectively in another enbodi nent of

the col or ink cafFligsi IiyeandCicordit pgptQiveliea pargmeiie viewantiadaitofi gev 17a and
17b are respectively top views show ng structure in which recessed parts
are arr aMifedng futheppnathenpmendimemptithreinkcatitdsm e of a convex part in the

icinit f [ I dl . i na. t d t
Fespoctvel y i n EEhoRard dREEH RRRu PO RO RER Sk kB BSBIEC,T G g 1o

the presgotssedpeid droBirafigedandl8p viedd sh8Winghh@struct@@ cFractohOéx pdri ig3ne 20a and
20b, and Figs. 2la and 21b are respectively top views showi ng structure in
whi ch r e¥eisdraf gruink supple nasdia and eorassgondipg ta/the vecesyed\iang respectivelyiet ure of a

Che. T ocoagtagt Brbodmalotthe Yolr o o bisef HEBiod " Taren PEObRT e "ol ack 1 i

Figs. 17a and 17b are respectively top views showing structure in which

recessed parts are arranged and top views sthhg the structure of a convex part in the
vicinity of an ink supply needle and corresponding to the recessed parts respectively in
another embodiment of the color ink cartridge according to the present invention;

Figs. 18a and 18b, Figs. 19a and 19b, Figs. 20a and 20b, and Figs. 21a and 21b
are respectively top views showing structure in which recessed parts are arranged and top
views showing the structure of a convex part in the vicinity of an ink supply needle and
corresponding to the recessed parts respectively in still other embodiments of the black ink
cartridge according to the present invention;

Figs. 22a to 22c are side sectional view showing the other embodiment of the ink
cartridge;

Figs. 23a and 23b are respectively a top view showing a state in which a lid is .
detached in the other embodiment of the ink cartridge and a side sectional view viewed along
aline A-A; |

Figs. 2d4a to 24c are respectively a top view showing an enlarged vicinity of an
ink supply port in the other embodiment of the ink cartridge and sectional views viewed
along lines B-B and C-C;

Fig. 25a is a side sectional view showing a state in which one ink housing
chamber of the above ink cartridge is Glled with ink, and Fig. 25b is a front sectional view

showing the ink cartridge cut along a line E-E in Fig. 25a;



cartridge according to the present invention; Figs. 22a to 22c are si de
sectional view show ng the other enbodi nent of the ink cartrid Fi gs.

23a and 23b are respectively a top view showing a state in 3%\ 'é 997 i s
detached in the other enbodiment of the ink cartridge and a side sectional
view viewed along a line A-A;, Figs. 24a to 24c are respectively a top view
showi ng an enlarged vicinity of an ink supply port in the other enbodi nent
of the ink cartridge and sectional views ¥Y¥iewed along lines B-B and C-C
Fig. 25a is a side sectional view showi.ng a state in which one ink housing
~chanber of the above ink cartridge is tilled with ink, and Fig. 25b is a

front sectional e showi ng the |nk cartrid t aI | J
Fig. 25a; 30 I\/AREIEI %b“?a tog v, Shoyging &h %5‘{%“’6%9\/%3 bﬁbg’t" ﬂ]é @PF&’E‘P‘EEﬁe of a
i d sui tsaBla ih Figs! Dn dd¥O AR sk HYSh wARAWEIMNs fldks, 25a and 25b in a state

inwhich a filmis peeled; Fig. 27 is a perspective view showing a rear
side of the lid Egcﬂﬂm|arperpgct1v26\;icwEhgmnoZb&aartsndeZﬁdhc td pleovi ingfig- 2fhow t he

structure of the_u r s ace of th cartri secti gnal cture
viewed al ong |i ﬁ:é%sp g\gﬁma#%é E?SB‘:%WGIYtSﬁ%Ws‘ f HEIUYE og?“t YRpef syfacs et ?’1 lid;
Fig. 29chﬁnam.s@&tzio%aslzmwﬁxvvﬁagwamotﬁ?@s ALAYRS Brﬁaf?é m% dﬁ@{uré Mﬂge Pdar bPK

cartridge to which the present inv&ntion can he applie shows
anot her thenlihdi nent of fine grooves forned on a lid; Fig. 31 is a side

sectional view showing an ink cartridge which is acked und cuum
condition; and FEf& .29éa sectigny e s ing the %WCEHB\R/F?@h%’rFYP?IRF‘%F?’H‘%e and a
two sepgy walch 18EAlesdM invehli Wg jieg to an arrangenent of the invention.
PREFERRED EMBODI ﬁ/JIeE%\#QSJmCFkh—ﬂF ) EI\#JI ON ‘
Fig. 30 shows another embodiment of fine grooves formed on a lid;
Fig. 31 is a side sectional view showing an ink cartridge which is packed under a
vacuum condition; and

Fig. 32 is a perspective view showing an ink cartridge and a two separate sealing

films according to an arrangement of the invention.

ME .

The detailed description of the preferred embodiments of the present invention
will now be described hereinbelow with reference to the accompanying drawings.

Fig. 1 shows a printing mechanism equivalent to an embodiment of a printing
apparatus for executing printing using an ink cartridge according to the present invention, a
cartridge holder 6 mounting thereon both a black ink cartridge and a color ink cartridge
respectively provided with pivotable levers 4 and 5 is secured onto a carriage 3 operatively
connecting to a driving motor 2 via a timing belt 1 and a print head 23 to which ink is
supplied from each ink cartridge is provided on the lower surface of the carriage.

Figs. 2 and 3 show an embodiment of the cartridge holder 6 mounted on the
above carriage and in this embodiment, a color ink cartridge housing chamber 7 and a blac
ink cartridge housing chamber 8 are formed. Ink supply needles 10 and 11 respectively
communicating with the print head 23 are planted in respective positions opposite to the
respective ink supply ports of the ink cartridges in case each cartridge is normally installed.

Rectangular recessed sections 21 and 22 are formed so that they respectively

surround the periphery of these ink supply needles 10 and 11.  In the vicinity of the ink



The detail ed description of the preferred enbodi nents of the present
invention wll now be described hereinbelow with reference to the
acconpanyi ng drawi ngs. Fig. 1 shows a printing mechani sm ef%iNMREHE070 an
enbodi nent of a printing apparatus for executing printing using an ink
cartridge according to the present invention, a cartridge holder 6
nmounti ng thereon both a black ink cartridge and a color ink cartridge
respectively provided with pivotable levers 4 and 5 is secured onto a
carriage 3 operatively connecting to a gdriving notor 2 via a tiring belt 1
and a print head 23 to which ink is supplied fromeach ink cartridge is
provided on the | ower surface of the carriage. Figs. 2 and 3 show an

enbodi mesupplyfnetdies DG projecigenshi@l, dsy 14 1500016 @acH i ARl oPPBNVR sGHghiyalgghaand in
this enmbodinent, a color ink cartridge housing chanber 7 and a black ink
car t ri dgBamdaspirgck inkpeplyneadis 110cﬁfﬁgtfmcﬂ RProNmAtsly aloag|thewalls efitbe 11
respecti co i.cating with the.print head 23.are nlagpted in

respect irg%ls%cg 1 tingo]l‘unag f%‘f)rpc(% ?etr% 0% bl it i Vrvhf é‘gt.%%”‘%p}?kneé: 8 CB ﬁg "’g"o"‘r’{a& g%q %% he

i nk car thdtdgebottdin 688R iflREAHAddel dand@horiSomalyephyriédist al | ed. Rect angul ar
recessed sections 21 and 22 are fornmed so that they respectivcly surround
t he periphery ofinth§gneantime, uhpMciniveaf|thsinkguppiringedle 1h frplandisedondt y of t he

ink 30 uppl vy _needles 10, .projections, 12 13 .15 and 16
cach o1 BRovaoRs 16 a1 dRARAEER ST Bth P BhEE MRt ndT e s8d of fhe 188 o1 v
needl e 3&bply RecldRrITEde SRRSO TRAGCHY i SApPlyleed¥al lisSspfbet&n thepRfeaEhPart 21
at four corners of an area in which the ink supply needles 10 are arranged

so t hatnd dhbesntarnd dfird prejectirn @8ris formgé CHire ssectbprioiastoall? §s feuppbrted. In

t he meant j inthe viginity of .the ink supply needle 11, first gnd second
pr oj ect‘lybdr?g? ﬁ@céﬁgni@aé%&oﬁ%ﬁé?f‘&‘ﬁd“lﬁ?arwgﬁa‘%/g° c?fi”ﬁﬁfal]ﬂy SW%EF“{ 8n the
end of {hBenK duktridgs BRhitaMQEH a8 dohgaliRcfigH.med so that the ink supply needle
11 is put between the projections and in the center, a third projection 20

is formed. The Bgsdrmhdgr gjoecthestrut@ré of thoremedide wi thercartoidghboldst, ent t hat t he
bottom of the ink cartridge can be horizantally supported. when the ink

car tr1 dgESES TR irb b g g e TLE PO 2 3 88 Fom A oS He:

struct wieandf25t L cdRREY &ehff iRk Sl héldfesN0laH8M1 AAd the print head 23 are

protruded, the upper surface is sealed by a sealing plate 27, the print head 23 is laminated

and fixed on the surface.

In the passage forming part 26, caulking ribs 26a are formed together with the
communicating passages by injection molding and others in addition to the communicating
passages 24 and 25 as shown in Figs. 5, through holes 28 and 29 respectively connecting to
the print head and caulking holes 28a are also formed on the sealing plate 27 and both are
fixed in a fluid-tight state by caulking. The print head 23 is mounted on the sealing plate in
a state in which its ink inlets respectively communicate with the through holes 28 and 29 of
the sealing plate.

Figs. 6(a) to 6(c) are perspective views showing an embodiment of a color ink
cariridge. The color ink cartridge is composed as a container 32 on one side of which ink
supply ports 30 where the ink supply needles 10 of the printing apparatus are respectively
inserted are formed and the opposite open face of which is sealed by a lid 31, and a porous
body impregnated with ink is housed inside the color ink cartridge.

Ink inlets 33 and air communicating ports 34 are formed on the surface of the lid
31 and each air communicating port 34 is connected to one end of a fine, circuitous groove

36 sealed by a sealing film 35. The fine groove 36 generates the capillary action. The



passage formng part 26 defining the recessed sections 21, 22 and

communi cati ng passages 24 and 25 for connecting each of the ink supply '
needl es 10 and 11 and the print head 23 are protruded, tkm?%Mﬁ%QHgﬁﬁface
is sealed by a sealing plate 27, the print head 23 is lam nated and fixed
on the surface. In the passage form ng part 26, caulking ribs 26a are
formed together wwth the comunicating passages by injection nolding and
others in addition to the comruni cati ng passages 24 and 25 as shown in
Figs. 5, through holes 28 and 29 respectiyely connecting to the print head
and caul king holes 28a are also fornmed on the sealing plate 27 and both are
fixed in fluid-tight state by caul king. The print head 23 is unt ed. on
the scal i°ﬁ%°fﬁr‘8f>£‘he$2°§f%%t® Gammppicaies vih an ericﬁmm‘@%grpemﬂng%ﬁfmcd
conmuni cad @ ek b 38N QU8 FLE HiGe@dscdi pa tt%?isstg%éd% R @fb@r efd 0S-
6(a) to 6(c) are perspective views Ihbw ng an dnbodi ment of a col or 1nk
cartri dgef thenfineqodore Ionthraxgght 4 ¢slgRuniBatiRNPO At paBagoBT firted aS2 ooughe

si de of ich ink supply ports 30 where the ink supply needles 10 of the
or i nt i ng NS FAR SRGadsARE P HaBiE Perdroptally e Be e e o b ibe LEAd: | AESORBBsi 1 o

open fac el .1.S } o r ] . ted
weh i o S pbsERen URGENE plleafe o7 (e BT BRRUT e BEYerREEHAR. 7
comuni capanirg JHofotmeBih the edessedBrdrtBB, kb chas Ho bae e f te difé@rhmtnicalibn pagdaghch

air communj cating port 34 is connected to one end of _a fine, circuitous
groove 'gudiag fisg 2P v 3de bianalpassagn3Imnd threreresaed parha8 dogpaseiidhainissior he

capiIIargd@@g&Qpﬂ3Ig?”%gnQ@g§¥h2907. 7 other end of the fine groove 36
conmuni cates w an air commun?c¢ati on opening 39 formed in a recessed

part 38. As showas shawni if Fig 6(¢))ehd REEESEH Tokds a¥zed whitRis®@alas of biggholyher
end of the 6ne groove 36 through a conmunicating (or tunne%)mpassage 37
al

formed a&aierthaparprea dofieeddia eoctanguler easpyscdil fatreddyinibe pogsmfahd K 3hspde t he

t hi ckne i . According. tg ap.arrangenment. theg tunn passage
37 is dzg?tgrr‘l%[crﬁ?f 85%%8?%}}1%561@ ﬁ'@mﬁhg’ §fe(r)°°8g%'ﬁf"§§ |eor2°és8‘pe i gé]'ﬁgk? ornmed in
the receissigal thesdalisBEilns 95 idtdrd§GePRA b OV hdnEust foueRETTHB ifledatieiligPRaEATE,
including fine groove 36, tunnel passage 37 and the recessed part 38 does

pass i n Myetgdneth printer.
A recessed part 40 for fitting to the projection of a lever 4 is formed on the

center line of the lid 31 and a recessed part 41 for securing negative-pressure volume is
formed in a residual part. The recessed parts 38 are completely sealed by a film 42 one end
42a of which is extended outside the lid and which can be peeled, and the recessed parts 40
and 41 are partly sealed by the same film 42 in a state in which openings 40a and 41a for
communicating with the air are formed respectively in a part.

In the meantime, a convex portion 48 touched to the inner wall of the recessed
part 21 of the cartridge holder 6, provided with a shape in which the convex portion can
insert and slightly protrudes from the bottom 43 is formed and the ink supply ports 30 for
respectively fitting to the ink supply needles 10 are provided to the convex portion 48.
Recessed parts 44 10 47 for fitting to projections 12 to 16 on the side of the cartridge holder
6 are formed so that these ink supply ports 30 are put between the diagonal points of an
imaginary quadrilateral.

The black ink cartridge is composed as a container 52 on one side of which an
ink supply port 50 where the ink supply needle 10 of the printing apparatus is inserted is
formed and the opposite open face of which is sealed by a lid 51 as shown in Figs. 7, and a

porous body impregnated with ink is housed inside the black ink cartridge.



side of the lid 31 of the ink cartridge. As showmn in Fig. 6(c), the sealing
film35 has a size which is equal to or slightly smaller than an area
defined by a rectangul ar recess 231 forned in the edge of tIPMARGH 3907 5o
that the four edges of the sealing film 35 are bent down into the recess.
OMng to the design, the sealing film35 is hardly peeled off when a user
touches the ink cartridge when nounted on the printer. A recessed part 40
for fitting to the projection of a lever 4 is formed on the <center |ine of
the lid 31 and a recessed part 41 for seduring negative-pressure volune is
formed in a residual part. The recessed parts 38 are conpletely sealed by a
film42 one end 42a of which is extended outside the |id and which can be

peel ed, and the rgeagssad %5@%%ﬁ9iﬁ§§£%§%gﬁ@eﬁggé la?c t‘%g%éc?gn ¥ L SgTe

filmd42 in a state I n I i nmunicati ng with

the air ahelid 5t ardlthe @SRV Midgpokt Pistconhdttdd® JHRAAY OIR find gROVY 5§
portion 48 touched to the inner wall of the recessed part 21 of the
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projections 12 to 16 on the side of the cartridge holder 6 are fornmed so

t hat t hedBPexinatdlpperzopiallydndde thediddltasisheweénFigh® dEegjohedugpdiciet s of an
i magi il _ The bl ack i tridge is; d as . t ai
55 on oniBHAE RS e ob8% SRR Bb4ac 97 abd 8 AIRRRE B B Hbear o

10 of thef peirédessad pafP3s ahd S8 1iSsligABLRigRE doSas 16 @hiB pallifs bikes SIRRORIcHoPPEN
face of which is sealed by a lid 51 as shown in Figs. 7. and a por ous body

i npregna@@iing.-th ink is housed inside the black ink cartridge. 30 MARCH
2007 8 An ink iplet 53 and it co ni cat.in ort 54 .are fornmed on the
surface of the &im&c%“fgé’ﬁg' 6[@%”%?'?“%8%3‘?0&5{'%&B’(fr]fv% i rE‘Sﬁﬁg‘g_eed to
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The other end of the fine groove
formed in a residual part.

The recessed part 58 is completely sealed by a film 62 one end 62a of which
extends beyond an edge of the lid 51 and which can be peeled off when used and the
recessed part 60 is partly sealed by the same film 62 in a state in which a part 60a
communicates with the air. The recessed part 61 communicates with the recessed part 60
via a recessed part 61a.

As described above, even if the ink cartridge is packed and vacuumed, a package
is supported by the film 42 or 62 by sealing the recessed part 41 or 60 in a state in which it
communicates with the air by the film 42 or 62 and space for decompression can be
prevented from being blocked by the package. Specifically, when the ink cartridge is
enclosed in a flexible package 180 such as an aluminum layered package or vinyl made

package and sealed under vacuum condition as shown in Fig. 31, air transfer occurs between
the ink chamber 137 and the recessed parts 145 formed on the lid of the cartridge. That is,
gas contained in ink or gas generated when ink component is dissolved moves into the
recessed parts 145.  Accordingly, no air bubble would be created in the ink even when the
ink cartridge is stocked in a warehouse for a long time.
In the meantime, on the rear opposite to the lid 51, a convex portion 67 provided
with a shape approximately equivalent to the inner wall of the recessed part 22 of the

cartridge holder 6 and slightly protruded from the bottom 63 is formed and the ink supply



comuni cates with an opening 59 provided to a recessed part 58 fornmed on -
the side of the other end through a conmunicating passage 57 fornmed as a

t hr ough hol e and extended approximtely horizontally insi d®NMNRCHZ51 as
shown in Fig. 8 Each through hole respectively form ng the above

communi cati ng passages 37 and 57 is tilted so that each side of the
recessed parts 38 and 58 is slightly higher so as to enable pulling out a
pinininjection nmolding. A recessed par® 60 for fitting to the projection
of the Jever 5is formed on the center line of the lid 51 and a recessed
part 61 for securing negative-pressure volune is forned in a residual

part. The rﬁgffsgd,part 58 is conpletely sealed by a film62 one end 62a of
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the ink supply 30 MARCH 2007
: When the lever 5 attached to the holder 6 is operated in this state, the projection

Saofthe lever 5 is fitted into the recessed part 60 of the lid 51 and pushes down the
cartridge K. In the process of push down, the projections 18, 19 and 20 of the holder 6 are
respectively first fitted into the recessed parts 64 and 65 of the cartridge K and the cartridge
K is guided to a normal position by a slant face 18a formed at the end and a tapered part 20a.
When the cartridge K is further pushed down, the ink supply needle 11 pierces

the film 66 sealing the ink supply port 50 and is inserted into the ink supply port 50 as shown
in Fig. 9b, the lever 5 is moved up to a normal position and a fitting part 5b is fixed to a hook
3aofthe carriage 3. As the convex portion 67 in which the ink supply port 50 is formed is
Gtted into the recessed part 22 of the cartridge holder 6 and caught, the printing apparatus is
prevented from rattling due to vibration and others in a state in which the cartridge K is
installed in a normal position. and the leakage of ink and the application of unnecessary
external force to the ink supply needle are securely prevented.

As the projection 5a of the lever S comes into abutment against the flm 62 and
lifted as shown in Fig. 10a even if the ink cartridge K is installed in a proper posture in case
the film 62 to be peeled off is left, the fitting part 5b does not reach the hook 3a of the
carriage 3 and the lever 5 cannot be fixed to the carriage 3. If a user notices it, he or she

peels off the lett film 62 and installs the ink cartridge K again. Therefore, a failure of ink



9 port 50 for fitting to the ink supply needle 11 is provided to the convex
portion 67. Recessed parts 64 and 65 for fitting to the projections 18, 19
and. 20 on the side of the holder 6 are formed at the front30MARCHAWT he
rear side of the ink supply port 50 in such a manner that the ink supply
port is |located between the recessed parts. Next, a process for inserting
the ink cartridge conposed as descri bed above wll be described by the
exanple of the black ink cartridge to sinplify the description. Wen an ink
cartridge K is taken out of a package whigly maintains the cartridge under
negative pressure in the process of distribution and the film 62 which can
be peeled off is renoved, the air conmunicating opening 59 becones open to
the air and the recessed part 60 is also exposed. If the black ink

cart ri dgesuppiysdyringtpaintingl caused bpecaagen uwder foeddtopeetiig theeiimder ¢anibd pecvizoleder 6,

t he recegagg 8§Q}s 64 and 65 fornmed on the bottom 63 are opposed to the
proj ection 33% 20 of the holder 6 as shown in Fig. 9a. Wien the lever 5
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proper posture | n case . . .
are respectively independently stuck on the lids 31 and 51, however, even if an integrated

film 70 in which an area 70a forming a capillary and an area 70b to be exposed in use are
connected via a narrow part 70c which can be torn off as shown in Fig. 11a, and a film 71
forming a capillary and a film 72 to be peeled off overlapping with the film 71 in a part 71a
as shown in Fig. 11b are respectively stuck, the similar action is produced. Further, if a
second film 71'is stuck as shown in Fig. 11c so that the surface of the lid is at least covered
in the area 70a forming a capillary, ink can be securely prevented from being evaporated.
According to another arrangement of the invention, as shown in Fig. 32, a first
sealing film 76 covers fine, circuitous grooves 34 formed on a lid 31 of the ink cartridge 132
whereas a second sealing film 77 covers entire surface of the lid 31 over the first sealing film
76 not only air communication holes 39 . The second sealing film 77 may be peeled off
when the ink cartridge is in use. The first sealing film 76 and the second sealing film 77
may have different colors from each other or formed from different material. This
arrangement may be advantageous in that a user can easily recognize that which sealing ilm
is to be peeled off.
Also, in the above embodiments, the communicating passages 37 and 57 are

respectively formed as a through hole approximately horizontally extending though it is



the film62 to be peeled off is left, the fitting part 5b does not reach
the hook 3a of the carriage 3 and the lever 5 cannot be fixed to the
carriage 3. If a user notices it, he or she peels off the I0MAREHR762 and
installs the ink cartridge K again. Therefore, a failure of ink 30 MARCH
2007 10 supply during printing caused because a user forgets peeling the
filmo62 can be prevented beforehand. In the neantine, if the black ink
cartridge Kis installed in the inproper way round as shown in Fig. 10b,
the bottom 63 is opposed to the wide projaation 19 and is supported in a
posi tion higher than the end of the ink supply needle 11 in an

approxi mately horizontal posture. As the ink cartridge K does not | ower

due to thdightipjibed,ihowels, evanif ohe ehd6f 4 ENEEroDvE 36 LithPEsind NcifillFy plerdesa t he
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however , peatess fof famingdiedidag ®e sfrpliBed0 i N which an area 70a forning a
capillary and an area 70b to be exposed in use are connected via a narrow

part 70c whi ch cémthoabpws embédimastssthowecessedmiag. 6351fot Aitingrid the pricfestigr 19 is
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shown in Fig. 1llc so that the Surface of the lid i's at | east covered in
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covers entire surface of the lid 31 over the first sealing film
from the cartridge holder 6. In the operation, the projection 19 engages with and
disengages from one recessed part 65a of the ink cartridge so that the ink cartridge can be
accurately positioned as mentioned above. However, in the case of an ink cartridge
mounted or detached by a lever not provided with the lifter 176, even if recessed parts 64
and 65 are formed as shown in Figs. 14, so that a convex portion 67 in which the ink supply
port 50 is formed is located between the recessed parts 64, 65 and a recessed part 73 is
independently formed in a position opposite to the convex portion 20 of the cartridge holder,
the similar action is produced.

With respect to a color ink cartridge paired with such a black ink cartridge, it is
desirable that recessed parts 68 are formed along one wall of a convex portion 48 in which
the ink supply portb30 is formed and on the side of the cartridge so that as a large interval as
possible is left as shown in Figs. 15a and 15b and that a recessed part 69 is formed on the
other side across the convex portion 48 so that the recessed part 69 is opposite to the
recessed part 68.

f As described above, if relationship between another member and the recessed

part is not required to be considered, recessed parts 68 and 69 are located at the diagonal

points of a convex portion 48 as shown in Fig. 16a and formed so that they are close to the



76 not only air conmunication holes ~9 . The second sealing film 77 maybe
peeled off when the ink cartridge is in use. The first sealing film76 and
the second sealing film77 nmay have different colors from3¥9ReHRY or
fornmed fromdifferent material. This arrangenent may be advantageous in
that a user can easily recognize that which sealing film is to be peeled
off. Also, in the above enbodi nents, the conmuni cating passages 37 and 57
are respectively forned as a through hol e approxi mately horizontally
extending though it is 30 MARCH 2007 11 s2ightly tilted, however, even if
one end of a fine groove 36 conposing a capillary pierces a lid 31, a
fine, circuitous groove 74 is fornmed so that the fine groove 36

i R d part 38 for.opening to the .air and the fi
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install or detach the cartridge Kin or fromthe carriage or the cartridge

hol der &5p§iose eBbh Al shilersonkecportion 4Btagshow7th Bigrivect s to the | ever 105
ia an operating rod 175 as shown in Eiqg. . In the sent odi ment ,
s shown i n Fi g i3Vt iR 12 Hhestetifb a i opPatpuban SrONSTA GO e

groove caddspddidihdeo MRabalE AR @biikBe | BYRLY 1RPinkSarklgd cdnR héle sealrtlyi dge is
attached to or detached fromthe cartridge holder 67 In the operation, the

pr oj ect Pesyented by degoaven pértians12'dl 3'eangakfe srringedhaonad tiecink sepplpacedl6Bh of
t he inkﬁpafggiéi e so that th ink cartridge can be accurately positioned
as nentl8We5‘&ﬁgW§””H5WEV§F; in the case of an ink cartridge nmounted or

detached by a | eNLiboRelemBh@¥icAerEINES b thBRolor ik&artlidGe, HBWRVed bs foRGBRERT.
parts 64 and 65 are fornmed as shown in Figs. 14, so that a convex portion

67 in whkehrttidge paired swithdl, \embodirheOsHosvif inrFigsd 185td Zibadre desimbizeen t he
recessed parts ’ﬁ'xaé’t is?15n %néjmgo ir%grgssiggn%%g. ?lga,irgcessed parts 64 and 65 are
located at the diagonal points of a convex portion 67 and formed so that they are close to the
wall of the convex portion 67, while convex portions 18' and 19" are formed corresponding
to these recessed parts 64 and 65 in the ink cartridge housing chamber 8 of the holder 6 as
shown in Fig. 18b, a pair of adjacent recessed parts 64 and a pair of adjacent recessed parts
65 are located at diagonal points as shown in Fig. 19a, while convex portions 18' are formed
adjacently and convex portions 19" are formed adjacently respectively corresponding to the
recessed parts 64 and 65 as shown in Fig. 19b in the ink cartridge housing chamber 8 of the
holder 6.  Further, as shown in Fig. 20a, recessed parts 64 and 65 may be also formed in the
shape of a hook so that they surround the corners of a convex portion 67 and convex
portions 18' and 19' may be also formed in the shape of a hook as shown in Fig. 20b.
Further, as shown in Fig. 21a, recessed parts may be also formed on a center line
passing an ink supply port 66 so that they surround the four sides of a convex portion 67 and
corresponding to these, convex portions 18’ and 19’ may be also arranged on a center line
passing the ink supply needle 11 in the cartridge housing chamber 8.
Three colors of ink of at least cyan, magenta and yellow and four colors of ink

including black if necessary are normally used for color printing, however, to improve the

printing quality, cyan and magenta may be classitied into two systems of a dark type and a



I ndependently formed in a position opposite to the convex portion 20 of -the
cartridge holder, the simlar action is produced. Wth respect to a _col or
ink cartridge paired with such a black ink cartridge, it is0¥RREH2M7e t hat
recessed parts 68 are forned al ong one wall of a convex portion 48 in which
the ink supply port 30 is forned and on the side of the cartridge so that
as a large interval as possible is left as shown in Figs. 15a and 15b and
that a recessed part 69 is forned on the other side across the convex
portion 48 so that the recessed part 69 ig30pposite to the recessed part
68. As described above, if relationship between another nenber and the
recessed part is not required to be considered, recessed parts 68 and 69
are | ocat bghtaype; hecldr inkonatridgp aiantte difided nomfiexink dotsingick@ntzss wtdeach i n Fi g.
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can be nmore securely, prevented by the convex portjons 12', 12" a%nd 15
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are desi withleech grimteadsis also fivedenbodi nent shown in Fig. 18a, recessed parts
64 and 65 are |gcated at the diagonal points of a convex portion 67 and
formed so that thesrefarse dnkseprly PORE8E (@ PP respegtivaly omyRunisaing Motk tByinkuhi | e

convex PRIdsIngRarhBers 81 49 of HeGink %Eﬁﬁggecﬁ LRSBY NMGhe center line c1 to ¢S of
each chamber, there arises a problem that mis-position is caused between each ink supply
needle and each ink supply port of the cartridge, the ink cartridge cannot be installed and the
ink supply needle is broken.

Fig. 22a shows an embodiment of an ink cartridge to solve these problems and
although ink output ports 86 to 90 of ink housing chambers 81 to 85 are arranged on each
center line c1 to ¢S5 of the ink housing chambers 81 to 85, ink supply ports 91 to 95 are
arranged according to the arrangement pitch S of ink supply needles, and the ink output
ports and the ink supply ports are respectively connected via passages 96 to 100 in the shape
ofacrank. According to this cmbodimefxt, the ink consumption rate of each ink housing
chamber of the cartridge can be adjusted so that it is approximately equal and in addition,
fitting to or detaching from the ink supply needle can be smoothly executed.

In the above embodiment, an ink consumption rate in the ink cartridge is
approximately equalized, however, if an ink consumption rate may be uneven, ink supply
ports 91 to 95 are arranged according to the arrangement pitch S of ink supply needles and
ink housing chambers 81'to 85 are formed so that each center is located on each center line
of the ink supply ports 91 to 95, while a gap made between the cartridge and the cartridge

holder 6 may be also adjusted by projections 101 and 102 provided on the side (Fig. 22(b))



‘to these recessed parts 64 and 65 in the ink cartridge housing chanmber 8 of
the holder 6 as shown in Fig. 18b, a pair of adjacent recessed parts 64
and a pair of adjacent recessed parts 65 are |ocated at dl%kmﬁ%§hﬁgﬁnts as
shown in Fig. 19a, while convex portions 18 are forned adjacently and
convex portions 19' are forned adjacently respectively corresponding to the
recessed parts 64 and 65 as shown in Fig. 19b in the ink cartridge housing
chanber 8 of the holder 6. Further, as shown in Fig. 20a, recessed parts
64 and 65 may be also forned in the shgge of a hook so that they surround
the corners of a convex portion 67 and vex portions 18 and 19' may be
also formed in the shape of a hook as shown in Fig. 20b. Further, as shown
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and therefore, the arrangenent pitch of ink supplé needles integrated wth
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respect fyaky bGUTIN SR8 pan 2h@%he Blter 104 as shown in Figs. 24 in case the

protruding part 105 is relatively narrow as shown in Fig. 3, the filter 104 can be prevented
from being bent by the pressure of a porous body housed in the ink housing chamber 83 and
ink can be made to flow smoothly to the ink supply port 92 by the capillary force of a fine
groove generated by the convex portion 108.

A porous body 109 impregnated with ink as shown in Fig. 25a is originally flled
in each ink housing chamber 81 to 85 (the ink housing chamber 82 is represented in Fig. 25a)
of such an ink cartridge so that the porous body is touched to the flter 104 as shown in Fig.
25b and is sealed by a lid 110.

In the ink cartridge 80 in which multiple ink housing chambers are formed as
described above, it is difficult to form a fine, circuitous groove to function as a capillary
having large fluid resistance on the lid 110. That is, to increase fluid resistance, the cross
section of the fine groove has only to be reduced, however, there is a problem that clogging

is caused by dust and others and ink is not supplied in printing. Therefore, as the cross
section to some extent is required, fluid resistance is required to be secured by the length of
the fine groove.
Figs. 26 and 27 are views showing an embodiment of a cartridge lid designed in

view ot the foregoing problems, and air communicating ports 111 and 111" ink inlets 112 and



housi ng chanmbers 81 to 85 of the ink cartridge 80 are forned on the center - -
line cl to c5 of each chanber, there arises a problemthat m s-position is
caused between each ink supply needle and each ink supply %%MQREFZWHé
cartridge, the ink cartridge cannot be installed and the ink supply needle
is broken. Fig. 22a shows an enbodi ment of an ink cartridge to solve these
probl enms and al though ink output ports 86 to 90 of ink housing chanbers 81
to 85 are arranged on each <center line cl to ¢c5 of the ink housing
chanbers 81 to 85, ink supply ports 91 to1%5 are arranged according to the
arrangenment pitch S of ink supply needles, and the ink output ports and
the ink supply ports are respectively connected via passages 96 to 100 in

t he shapdinegiroavesrlddieacinonoenti ofjwhioh chmsuaithed withreach 8ih eommknicatingropt i on

rate of h i housi n chanber of the cart.ridge.can be adjusted,so that
o s apphdrHatd e Byt SR fesGmmaRee iR G kg dre SR A% r om
the ink sHERhYn PRESY,8/cFddh] PiBs 3P AU YmEXBAHE Bler hPe 5NBe BBAYE. ETROBUARIE . an

i nk consunption rate in the ink cartridge is approxinmately equalized,
however, ends efithe sirticalréhsnidi7 penformtte guide the cartridgerid 1i1Akintsupptaytridgebody 91 t o

95 are arr,anged. ording, to the arrangenent_pitch S of ink suppl eedl es-
and i nk "E0STF LiELisepEted o thesagkides Bady. o BrFaUE I URREr-BUEH RIS o
l'ocat ed Q&rtRRAGHL LR @harhfdd&d 1Pfavk AR ahSEd SERRE YhPRd 150 &h nolhly b?ﬂ/eédpzaaugap

made between the cartridge and the caftridge holder 6 nay be” al so sted
by proj et therssrtdidde oaly whiZ grided betheangktousicdef fld gh 1PR(b)) 30 MARCH 2007
14 and may be al dj ust ed .adjusting the thickness d of at |east one

si de wal | 103 of %ﬁﬁg“% ﬁ‘[@°"6&3¥ r‘%‘%’ ed [ 4 aT8HPRAOSIE [ achdpk #‘Wmﬁéﬁéﬁ’hﬁ
chanber §hed Q88 dotnlid; | ped i ibibey 12 ndpk froma
por ous bod§/ irorpr egnat %E%mtgﬁ%rgﬁfgé\%pﬁoﬁgy?ﬁ ’@aﬁlﬁﬁﬁﬁﬁd&g?ﬁ 11cr anber 81
to 85 t dfoeming areekexdsippltyatphe finOgrooee Bfzandersipliifal cimles and tveyfiae geboves h an i nk
cartridgelfrqvided with wide ink housing chanbers. To solve the above

pr obl eng’SSHECUTLY GRBMUAISRE W PPIIRGSAAT copppnistimay tbthe sy HiRenddildeidr t he

| nk - houslolgn HIAE ardak 973 LAE 13598 vAG thOmiBK AARE Yo ARIbnRRiniciifPr Med 10 a
passages 74 shown in Fig. 12.
As clear from the above description, an area F in which the fine grooves 113 and
113" are formed is sealed by a film which cannot be peeled off by a user and an area G of the
openings for communicating with the air 114 and 114'is sealed by a film which can be peeled
by a user. Plural recessed parts 115 for securing volume are formed on the side on which
the openings for communicating with the air 114 and 114" are formed and if necessary, a
recessed part 116 for fitting to the projection Sa shown in Fig. 9 of the lever 5 is also
formed.

If the lid is formed by injection molding, a so-called shrink is easily caused in an
area where the fine groove is formed. In the meantime, as for the ink cartridge, a porous
body 121 impregnated with ink is housed in an ink housing chamber 120 as shown in Fig.
28b so that the porous body is touched to a filter 123 of an ink supply port 122. In this
case, slight space 126 is secured by a rib 125 on the rear of a cap 124 to prevent ink from
leaking due to the rapid change of temperature.

Therefore, it is desirable that the above rib 125 is formed so that the rib is
opposite to a fine groove 129 connecting an air communicating port 127 and an opening
Open to the air 128 respectively of the lid 124. A reference number 131 denotes a recessed

part for fitting to the projection 5a shown in Fig. 9 of the lever 5.



protrudi ng part 105 which protrudes toward the ink housing chanber 83 and
on which a filter 104 is stuck as shown in Fig. 23(b). The slant part 106
may be arcuatd if desired, so that air bubbles nay be gui RMAREH 2007
effectively to the ink supply port. Further, when an el ongated convex
portion 108 is forned on a recessed part 107 forned between the protruding
part and the filter 104 as shown in Figs. 24 in case the protruding part
105 is relatively narrow as shown in Fig. 3, the filter 104 can be
prevented from being bent by the preSSﬁgg of a porous body housed in the

i nk housi ng chanber 83 and ink can be e to flow snmoothly to the ink
supply port 92 by the capillary force of a fine groove generated by t he

convex portion 10 oro bod 109 inpregnat ed w a in Fig.
25a is original I}yﬁ}c albfjg‘acm ?ff Fﬁﬁ’%g@gsﬁﬁ‘%ﬁ%(ﬁb" w‘éfl"ﬁdsg%" H‘ethf’nk

housi ng vt AR ho@sing ShanfRF, %%mv@ﬂ ebh Itk pr@éab inv&ftionUs Bppiiad kdln @RI t i dge so
that the porous bod’y is touched to the filter 104 as shown in Fig. 25b and

is seal éér%%eavfqudn 000 ink| pusing chatberds dividtédént8 Owp whawnberk 134 pad b’iSeb)l ank

h f descri bed ab £ fi Bl
Fine. | CPRATPE QiRegie poBo Pt THE P onmaumgaiart 113 i s bya it g o -

resi st aB9Q! Sotols W dyl 18 758 reghBRY »h?h ink & hAMSEELES thelsiddl SF ah &l s‘-i.\tp?ﬂcp%ﬂ i3y cross
section of the fine groove has only to be reduced, however here is a
pr obl endnchink 188 sdgiuse initbe o&msehhmiaprdastthaﬂdlﬂet intios isprodisedd. i s not suppl i ed

in printin Ther ef.ore, .as th [ 0SS tion o sone extent is ui red,
TP Tesl 2 ancalss.dR s alevs gl s L A P RES S0RyT Freaie 4 FPlihc

gr oove. actibh 88nnedl !@'f'ﬂ: cﬁ:] vefoyE@%uﬁﬁﬁmwuﬁ&emgiﬂﬁﬂﬁréaha cartri dge lid

designed in view of regO| ng problens, and air communicating ports
111 ancrobfimuticating passégd fortha@ oanhe BOhMMRE! c&@tﬁ)ff fing grdaves 141 mpvmxvélﬂzB each

one end of ch, comuni cates w i.,r, conmuni cati ng 111 and
111" arcgnf’?fr'crﬁ’]eta 3 FOHRYNIFaiDg P@éﬁﬁgﬁ ?aﬂéﬁmweagw'hm CTRUAPHS 'Chanber . As
shown i g v r ‘geg: iqwof the lid
1o TR Ratioties (NERY v febrpbile @11 MRLETA, UlelcRFl FOSLal BERLC! e

cartri agech !lhdalltﬁlrmnmhmatdfgapmas 140 altgtamhmdgts 142 are formed, are collected with

each independent on the side of the other end and are respectively connected to openings for

communicating with the air 144 sealed by a film which can be peeled in a very narrow area
143, recessed parts 145 for securing decompression space can be formed in relatively large

size as shown in Fig. 30.



when the lid 110 is coupled to the cartridge body. Because an upper-outer
corner of the wvertical rib 117 is chanfered to have an angl ed surface the
lid 110 can snoothly be coupled to the cartridge body whi ¥ ¥YARGEAHY t he
angl ed surface of the rib 117. The fine groove 113 is forned in an area
opposite to each ink housing chanber y\,here no air communicating port 111
or 111' and no ink inlet 112 in the above capillary formng area exist so
that the fine groove neanders plural tines and the fine grooves
respectively communi cate wi th openings for communicating with the air 114
and 114 via communicating areas 113 and 113" having the simlar structure
to the comuniwEAT ICLARETRPES 74 shown in Fig. 12. As clear fromthe above
description, an area Fin which the fine grooves 113 and 113" are forned is
sealed by a fil mwhich cannot be peeled off by a user and an area 0 of the
openings for comrunicating with the air 114 and 114" is sealed by a film
whi ch can be peel edn idkcaaridgs €or.an Rlkyet phinteaeag e chrpidgd ®1dkd Dorhiisingecur i ng
volune are formed on the side on which the openings for comrunicating with
the air 114 andodsing'havdnga walamddn epedingf necessary, a recessed part 116 for
fitting to the projection 5a shown in Fig. 9 of the lever 5 is also

formed. |f thelidicoverisg fagropendngoyf siidpasingon nol di ng, a so-called shrink is
easily caused in an area where the fine groove is forned. In the neantine,
as for the inkngdsenpiyige formedor spidswalknfdaid housing;repd egnated with ink is housed
in an ink housing chanber 120 as shown in Fig. 28b so that the porous body
i s t ouchatileashong epgaging recesy formed ensajddid. spidmpeagingaecessbeipg engageablp vithease, sl i ght
space 126 is secured by a rib 125 on the rear of a cap 124 to prevent ink
from | e 2RYIGFGn&EMbep of theePrinies Werchainl sarides is Apreschy mpwted préegriperand; t j s
desirable that the above rib 125 s formed so that the rib is opposite to
a fire grygyReagsgreeshbrngdt ifgs Bwl%llyrcoi‘?é"rﬁﬁlﬁifﬁrﬁt“ih}? cytherreroved SR tl3$r1‘l?1i)peni ng
open to the.air 128 respectivel.y of tf}lg |id.124. A reference nunber 131
denot es éa‘i‘ré%‘ééoscé‘?ﬂ‘teabé’F °"f“8‘fm‘faf‘%/’11?°ﬁté°f amosPhSteoj ecti on 5a shown in Fig. 9
of the lever 5. 30 MARCH 2007 16

2. The ink cartridge of claim 1, wherein a second engaging recess is formed on an

outer surface of said lid.

3. The ink cartridge of claim 1, further comprising a seal member affixed to an

outer surface of said lid, a portion of said seal member being removable.

4. The ink cartridge of claim 1, wherein said lid has a center line and said engaging

recess is disposed at a position which deviates from the center line of said lid.

5. The ink cartridge of claim 1, wherein said engaging recess has capacity sufficient
to receive gas escaped from the ink cartridge when the ink cartridge is packed in a package under

a degassed condition.



In the above enbodi nents, a porous body inpregnated with ink is housed in
the whol e i nk housi ng chanber, however, even if the present invention is
applied to an ink cartridge wherein one ink housing chanbel® NARCH ¢9Q¢ed
into two chanbers 134 and 135 by a partition 133 at the bottom of which a
communi cating port 132 is provided aslihomn in Fig. 29, a porous body 137
i npregnated with ink is housed on the side of an ink supply port 136 and
ink 138 is housed in the other chanber 135, the simlar action is produced.
Al'so, in the gbove TRehRANRBE Sl @, WieRdh thEideatihd QLSs SENRY Ritki RAL I NG a
capillary action connects to the opening for comrunicating with the air
via the tpidjérahg frordi @ carfiQesH ihe Gktérvgtolaichagtink QiRBg iPholdiR. | i d however, even
if fine grooves 141 respectively connected to air conmunicating ports 140
of plural ink housing chanbers are made to neander so that the fine groove
is opposite to the above ink chanber in a central area in which the air
communi cat i ng7por t Thd AR catridge dficlaim i ottereirdsdid@ngaging reted jis cava@ediyld ected wit h
each i ndependent on the side of the other end and are respectively

connect edethevabipenal.ngs for comunicating with the air 144 sealed by a film
whi ch can be peeled in a very narrow area 143, recessed parts 145 for
securing deconpression space can be forned in relatively large size as
shown in Fig. 30. 30 MARCH 2007 17 WHAT IS CLAIMED IS: 1. An ink cartridge
for an ink jet. pri Ahenkpatyidggofglaga it twhettipesaldohtiédee hddarncludesagever,aaihousi ng
having a wal|l and an opening, a lid covering said opening of said housing;
an ink sepgaging preess cRgseing with a projecipniprmed on a kexgr@f b eanisidgecholdghef thetink ishst  one
engagi ng recess fornmed on said |lid, said engagi ng recess bei ng engageabl e
with a pP8fecting menber of the printer when the ink cartridge is
correctly nounted on the printer and said engaging recess being at |east
partially covered by a fil mwhich can be renoved fromthe ink cartridge to

create an air co icatio or}.t t he. at nosphere. 2. The.ink cartridge of
a1 wher & n  1BOB TGS 5l e S Et g gige forine i
section for receiving the projection of the lever and a second section for receiving the member of

the printer, and said first section and said second section being formed continuously.

10. The ink cartridge of claim 6, wherein said inner surface of said ink supply port is

entirely angled.

11. The ink cartridge of claim 1, wherein a recessed port is formed on an outer
surface of said lid, and said recessed port communicates with said air communication port and is

isolated from said engaging recess.

12. The ink cartridge of claim 11, further comprising a porous member fitted in an
ink chamber defined by said housing and said lid, said porous member being impregnated with

ink and engaging with said ink supply port.



outer surface of said lid. 3. The ink cartridge of claim1l1, further
conprising a seal nenber affixed to an outer surface of said lid, a
portion of said seal nenber being removable. 4. The ink caridNAREH8907c| ai m
1, wherein said lid has a center |ine and said engaging recess is disposed
at a position which deviates fromthe center line of said |id. 5. The ink
cartridge of claiml1l, wherein said enggging recess has capacity sufficient
to receive gas escaped fromthe ink cartridge when the ink cartridge is

packed in a pagkagendifeirridge SROHS $8rhefedidtiR el MBI frixed® 6. The

ink cartridge of claima1, erein the engaging recess engages with a rod

proj ect i ng ohteOyitfie GREakd IR0 E p&ior dF8ai bdalth&hbePPdi; rékAbablet he 1 nk cartridge is
nmounted. 7. The ink cartridge of claim1l, wherein said engaging recess is

covered by a renovable seal. S. The ink cartridge of claim11, wherein said
cartridge holder includes a |l ever, said engaging recess engaging wth a
projection fonaed Ohe iak teiidse 6ffclagn ¢ artefeindgid liddhoedentef lided Ak iphginddr i nt er .
9. The ink cartridge of claim1, wherein said engagi ng recess conprising a
first seetssondiposediondeicenterding bisaiddidj ecti on of the | ever and a second
section for receiving the nenber of the printer, and said first section
and said second section being fornmed continuously. 10. The ink cartridge of
claim6, wherein said inner surface of said ink supply port is entirely
angl ed. 11. Th& i nKheiak tariridgreofefaing L .avhereln, saidivagaging rezess basaapaeitly piffidient s f or med
on an outer surface of said lid, and said recessed port comrunicates with
sai d ai r temseaerdagescapotirpoithe islnedrtiidge whemtha inkgartridgerispatkdd mragpagiaggundercess. 12.
The ink cartridge of claim 11, further conprising a porous nmenber fitted in
an ink @nagised cerdfioned by said housing and said |id, said porous nember
being inpregnated with ink and engaging with said ink supply port.

16. The ink cartridge of claim 1, wherein the engaging recess engages with said

projecting member from a carriage of the printer onto which the ink cartridge is mounted.

17. The ink cartridge of claim 1, wherein said engaging recess is completely covered

by said film.

18. The ink cartridge of claim 16, wherein said cartridge includes a lever, said

projecting member includes a projection formed on said lever.

19. The ink cartridge of claim 1, wherein said engaging recess comprising a first
section for receiving the projecting member of the printer and a second section formed

continuously with the first section.

20. An ink cartridge for an ink jet printer, comprising:
a housing having an opening, said housing containing ink therein;

a lid covering said opening of said housing;



30 MARCH 2007 19 13. The ink cartridge of claim1, wherein said film

i ncludes a seal nenber affixed to an outer surface of said |lid, a portion
of said seal nenber being renpvable. 14. The ink cartridge %HM%$%WH&Y,
wherein said |id has a center line, and said engaging recess is disposed
on the center line of said lid. 15. TE? ink cartridge of claim1l1, wherein
sai d engagi ng recess has capacity sufficient to receive gas escaped from
the ink cartridge when the ink cartridge is packed in a package under a
degassed condigh ifRRupphPport thtneli BK a Gl bf hidGGufy; Cl @i m 1, wherein the engagi ng
recess engages with sard projecting menber froma carriage of the printer
onto whi ch t henbRfégifafebdst fBRed is HEMWAN e Ehid nblsinglddfaciit bo SRNMK sufi@eps Claim 1,
wherein said engaging recess is conpletely covered by said fI?ﬁ]lS. The

i nk cart rsid@goaging ek Béi?engé[ﬁaﬂﬂ@%iﬁl Sprofctma ilefibstde the PRhbA@Rn theliver, said
proj ecting nmenber includes a projection fornmed on said |ever. 19. The ink
car t ri dgeamiidge isstofieclly motmédnnthéSaintbr,e@ag: Ng recess conprising a first
section for receiving the projecting nmenber of the printer and a second
secti on f or medaid expagingtecdssis ¥ngapdabletwith afliifteiSfornsed ©h b Qiver of @ carfNdgd Iididecad t r i dge
for an ink jet printer, conprising: a housing having an opening, said
housi ng ahlmihlajetpringerjank t herein; a lid covering said opening of said

housi ng; 30 MARCH 2007 20 an ink supply port formed on a wall of said
housi ng; an engdeigaging ecsseniposingal firsnsettive fovatdeivof tisdifdr dfohedevegamddy acent to
said ink supply port, said engaging recess being engageable with a

proj ect i regcondseloan forf re¢efvingghd projestingmemberioéthe piintercandtsaid fige sé¢ctorcandr ect | y
nounted on the printer, wherein: said engaging recess is engageable with a
lifter foeemed sepombdingfeymedtonsingaslyr i dge hol der of

21. An ink cartridge for an ink jet printer including a carriage having a plurality of
projecting members and an ink supply needle extending therefrom, the ink cartridge being
mountable on the carriage and comprising:

a housing having at least one wall,

an ink supply port formed on the wall of said housing at an offset position, the ink supply
needle being insertable into the ink supply port, and

an engaging recess formed in the wall of said housing adjacent to said ink supply port,
said engaging recess receiving the projecting members of the printer,

wherein the engaging recess and the projecting members of the printer align the ink

supply port with the ink supply needle prior to insertion of the ink needle into the ink supply port.

22. The ink cartridge of claim 21 wherein the ink supply needle, at least one of the
projecting members, and the engaging recess are all dimensioned so that the ink supply needle
does not contact the ink cartridge when the ink cartridge is placed on the carriage in an

orientation such that the ink supply needle is not received in the ink supply port.



the ink jet printer, and said engaging recess conprising a first section
for receiving the lifter of the |lever and a second section for_receiving
the projecting menber of the printer, and said first secti ci? MMRCH 2 ond
section being formed continuously. 21. An ink cartridge for an ink jet
printer including a carriage having a?plurality of projecting nenbers and
an i nk supply needl e extendi ng theref bn] the ink cartridge being

nount abl e on the carriage and conprising: a housing having at |east one

val |, an ink sgppl KRl dartfidde W& %n Mjéttﬂﬁntwalfingg catiligh HORME cOifiprdingan Of f set
position, the ink supply needle béing insertable Tnto the ink supply port,
and an engagi RGokstig@adind PRAPAdbRoghBgWal | of said housing adjacent to said
i nk supply port, said engaging recess receiving the projecting nenbers of
the printer, \akmeb@ieﬂngmmf@gdh@gm%s and the projecting nenbers of the
printer align the ink supply port with the ink supply needle prior to
insertion of tah&kisigplyRadbrted od Qid el of 84d Radgipg;y port. 22. The ink
cartridge of claim?21 wherein the ink supply needle, at |east one of the
proj ecti ng neabar sommanitatidagosmdgi ng recess are all dinmensioned so that the
i nk supply needl e does not contact the ink cartridge when the ink
cartridge is pllessecheongating recess faraeron saidadid, sadrehgaging rdcesa beingénghgdealile t he 1 nk
supply needle is not received in the ink supply port. 30 MARCH 2007 21 23.
An i nk cavithripdyestiigomerabrr ofithe primter phémthemk batridpgis eorcatlyt mowhpd oh dlegheinter
conprising: a housing having a wall and an opening, a lid covering said
openi ng @hd s elgdpingseansy;beiag atiledst partiady govpred by 4 Himmekichogan baiiethoveal ffomothe sai d
housing; an air communication port; and at |east one engagi ng recess

f or med ornksartgdge seithatdhd air copgupicaipn peit easemynidates) Wit e alegithere. wi t h a

proj ecting menber of the printer when the ink cartridge is correctly
nmounted on the printer and said engaging recess being at |east partially

covered by a filmwhich can be renmpved fromthe . .
24. The ink cartridge of claim 23, wherein said lid has a center line, and said

engaging recess is disposed on the center line of said lid.

25. The ink cartridge of claim 23, wherein said engaging recess has capacity
sufficient to receive gas escaped from the ink cartridge when the ink cartridge is packed in a

package under a degassed condition.

26. The ink cartridge of claim 23, wherein the engaging recess engages with said

projecting member from a carriage of the printer onto which the ink cartridge is mounted.

27. The ink cartridge of claim 23, wherein said engaging recess is completely

covered by said film.

28. The ink cartridge of claim 26, wherein said cartridge includes a lever, said

projecting member includes a projection formed on said lever.



ink cartridge so that the air conmunication port conmunicates with the

at nosphere. 24. The ink cartridge of claim23, wherein said lid has a
center line, and said engaging recess is disposed on the GIMARCHZMY of
said lid. 25. The ink cartridge of claim 23, wherein said engagi ng recess
has capacity sufficient to receive escaped fromthe ink cartridge when
the ink cartridge is packed in a package under a degassed condition. 26.
The ink cartridge of claim 23, wherein the engaging recess engages wth

said projectheg MeRbRL c%frﬁ'{ia_% & chafth 53, 3@EreMfsaill @&aﬁlﬁg REGE coMPrSinphkigsh the ink

cartridge is nounted. 27. e ink cartridge of claim23, wherein said

engagi Ng sE@6R Fop rdcSivin TR pRic@ling ménMéESTRKE fRixited MdG sbdohdecch forhle@ | nk cartridge
of claim 26, wherein said cartridge includes a |ever, said projecting
menber i ReAdadsslyavidtR metse@on.f ormed on said lever. 30 MARCH 2007 22 29.
The ink cartridge of claim 23, wherein said engagi ng recess conprising a
first section for receiving the projecting nenber of the printer and a
second section formed continuously with the first section. 30. The ink
cartridge of @0.ai NTRSink ¢hieidgd of clamn 2B, whéminisaid Filnlmsludes a eall mambdeffixed f i xed to
an outer surface of said |lid, a portion of said seal nenber being

r enovabl eo an3duter Silvéace oflsaid did tarpodige ofdaidskd nemB& beinp eameivabla second engagi ng
recess is forned on an outer surface of said |id. 32. The ink cartridge of
claim23, further conprising a seal nenber affixed to an outer surface of
said lid, a portion of said seal nenber being renovable. 33. The ink
cartridge of @&lai nlkgink piveidgd of chim 28, whereinasecandengaging re¢ensls foametl enzind
engagi ng recess is disposed at a position which deviates fromthe center

l i ne of s&kﬂwﬂP&PfSW1m§he ink cartridge of claim 23, wherein the engaging
recess engages with a rod projecting froma carriage of the printer onto
which the ink cartridge is nounted. 35. The ink cartridge of claim 23,

wherein said engaging recess is covered by a. .
32. Thé'ink cartridge of claim 23, further comprising a seal member affixed to an

outer surface of said lid, a portion of said seal member being removable.

33. The ink cartridge of claim 23, wherein said lid has a center line, and said

engaging recess is disposed at a position which deviates from the center line of said lid.

34. The ink cartridge of claim 23, wherein the engaging recess engages with a rod

projecting from a carriage of the printer onto which the ink cartridge is mounted.

35. The ink cartridge of claim 23, wherein said engaging recess is covered by a

removable seal.

36. The ink cartridge of claim 23, wherein said cartridge holder includes a lever, said
engaging recess engaging with a projection formed on a lever of a cartridge holder of the ink jet

printer.



renmovabl e seal. 36. The ink cartridge of claim23, wherein said cartridge
hol der includes a | ever, said engaging recess engaging with a gro'ection
formed on a lever of a cartridge hol der of the ink jet pri?ﬁ%ﬁ.C%%mWhRCH
2007 23 37. The ink cartridge of claim23, wherein said engagi ng recess
conprising a first section for recei%%ng the projection of the lever and a
second section for receiving the nenb of the printer, and said first
section and said second section being formed continuously. 38. The ink
cartridge of ghai Mrédink Wgagd &t chiln DN WhEreWhil 36k reedk orhiing WRRLY port is
entirely angled. 39. An ink jet printer, conprising: a carriage, said

carri age sb@ioh R redeiPing it pdjddGor B MRAEve L2k @ REHoRDscLIAE 1E @ Vingdhdthéniter fread
including a plurality of nozzles through which ink is injected nounted on

sai d car rtheygiter,and saidkfiretaedtioh Sisaid Setost seftton Gaing fortlgeco@ivoglyount ed on t he
carriage and, said ink cartridge conprising: a housing having a wall and
an opening, a lid covering said opening of said housing; an ink supply port
formed on said wall of said housing; an air communication port; and at

| east one enga&§i ng Theink sstridgy ofethino B4, Séeelinlah thnerssatfate engijhingpplg parss bei ng
engageable wth a projecting nenber of the printer when the ink cartridge
i s correcnliglyanglat ed on the printer and said engagi ng recess being at

| east partially covered by a filmwhich can be renoved fromthe ink
cartridge so that the air comruni cation port conmunicates with the
atnosphere. 40. The ink jet printer of claim39, wherein said engaging
recess i s engdBeabla inkfjetgrintes §oraprisingm i s renoved. 30 MARCH 2007

a carriage, said carriage having a projecting member extending therefrom;

a print head including a plurality of nozzles through which ink is injected mounted on
said carriage;

an ink cartridge, said ink cartridge being mounted on the carriage and, said ink cartridge
comprising:

a housing having a wall and an opening,

a lid covering said opening of said housing;

an ink supply port formed on said wall of said housing;

an air communication port; and

at least one engaging recess formed on said lid, said engaging recess being engageable
with a projecting member of the printer when the ink cartridge is correctly mounted on the
printer and said engaging recess being at least partially covered by a film which can be removed

from the ink cartridge so that the air communication port communicates with the atmosphere.

40. The ink jet printer of claim 39, wherein said engaging recess is engageable after

said film is removed.



24 41. The ink jet printer of claim39, further conprising a nounting |ever
nmounted on the carriage wherein the nenber of the carriage conEri ses a
projection projecting fromthe nounting lever. 42. The iniCYNMARGH 2M7er of
claim 39, wherein plural nunber of said recesses are forned in the outer
surface of said |id. 4

41. The ink jet printer of claim 39, further comprising a mounting lever mounted on
the carriage wherein the member of the carriage comprises a projection projecting from the

mounting lever.

42, The ink jet printer of claim 39, wherein plural number of said recesses are

formed in the outer surface of said lid.





