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INK CARTRIDGE FOR INK-JET PRINTING APPARATUS

BACKGROUND OF THE INVENTION
Eield of the Invention:

The present invention relates to an ink cartridge detachably mounted ona
carriage onto which a print head for ejecting ink droplets is attached.
Related Art:

A conventiona!l ink cartridge mounted 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 supply needle of a printing apparatus is inserted and an opening
on the other wall thereof which is sealed by a lid as disclosed, for example, in Japanese
published 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 printing device designed to have a pivotable lever one
end of which is attached 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 force,
misposition 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.
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receiving a projection protruding 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 when 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 of the 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.

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;
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Figs. 7a to 7c are perspective views of an ink cartridge 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 film 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;
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L aspi >>. 1 Egsgédjéargl’:&rg %Irrrzlmlg%asérlilh tc;;? Views showing 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 22¢ 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
a line A-A;

Figs. 24a 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 filled with ink, and Fig. 25b is a front sectional view

showing the ink cartridge cut along a line E-E in Fig. 25a;
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25b in a state in which a filmis peeled; Fig. 27 is a perspective view
showing a rear side of the Iid shown in Fig. 26; Figs. 28a to 28d
respectively show the structure of the upper surface of the ink cartridge,
sectional structure viewed along lines A-A and B-B and the structure of the
rear of the lid; Fig. 29 is a sectional view show ng the structure of
anther type of ink cartridge to which the present invention can be applied;
Fig. 30 shows anot her enbodi nent of fine grooves fornmed on a lid; Fig. 31
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above carriage and in this embodiment, a color ink cartridge housing chamber 7 and a black

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
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side of which an ink supply port 50 where the ink supply needle 10 of the
printing appar afFigs. 6(s) ionfy(e) sreperspedtivervicivsashdwingenmopwdinment openclpaing of

whi ch i | ed lid 51 . h in Figs. 7 d [
npr egnSEUIRR « ATF FReT 3R FioMrestHE Troater if oo A A vk
2003 8 AupplysortsH0akné?8 10k BlpEY he &AWEMONfGRY pritding @bparkths AFrebictigly on t he

surface of the lid 51 and the air communicating port 54 is connected to one
end of Hs¢riedeargfumed abd theeapesithgpen fa¢d of vBEcthingedlesd by w1ld 31 candianoseys. The

ot her e of the 6ne.qr.oove 56 ¢o icates with.an opening 59 provided to
ar ece_sgcgdd'_ lf)ngﬁgngégfw d&rf%lg ’Sghf?utsﬁcgmnggghco‘?otl?rﬁ%k %atrﬁledlie'end t hrough a

conmuni cating PR&$AES 33 ank Q{r%ﬁmﬁ&i@tiﬁ? bOUIBY hrelfernaddich ekt 80ERM of the lid
approximately horizontally inside the Tid 51 as shown in Fig. 8. Each

t hr ough3 harndeeack gipgemimuecytifipperit 3¢ is ¢trmnadiod v erandif édinenejravdevegreeved7 and
57 is tilte o that ch Si t he recessed rts and. 58 is slightly
hi gher é";‘é~~§)"'aggs°t)’ 8 Séﬂ%ﬁ@m N ?ﬁﬁq{f'ﬁtgr%ovﬁi% 5%%*‘%%,9@&?& ﬁg%?cgﬁoﬂ'g. Jr%' recessed

part 60 for fitting to the projection of the lever 5 is fornmed on the
center line of the Iid 51 and a recessed part 61 for securing

negati ve-pressure volune is forned 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
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9 port SO for fitting to the ink supply needle 11 is provided to the convex
portion 67. Recessed parts 64 and 6S for fitting to the proj ectigng m%oa
and 20 on the side of the holder 6 are fornmed at the front side and W

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 w il be described by the
exanple of the black ink cartridge to sinplify the description. Wen an ink
cartridge Kis taken out of a package which maintains the cartridge under
negative pressure in the process of distrfbution and the film 62 which can
be peeled old is renpoved, the air comuni cating openi ng 59 becones open to
the air aftiendnd of edinegroper3i6 Ginmsnicdtsowith posie domifunichdohd penkngi3giormed

cartridge K is installed jn._a proper direction of e _cartridge hol der 6,
the receslggd'e‘f)eéf‘et%s"agjsand"%‘@?’%ﬂﬂ%&g'@n”l‘ﬁ&“ﬁ _R?ﬁﬁ%’sﬁ‘?ré’cgﬁb‘gg%ﬂmfroe e
proj ecti Qi'f&hé—gnet%rog@ﬁt&é\%ﬂ@é&%u@ieﬁ%gﬁ?%nb@ E:gsgoe PPeoriib€ss 4 fifodghver S
attached to the holder 6 is operated inthis st Pe The projection Sa of

t he | everhole 4l dxtantipappirnkicnatdie ho ezresallydnsice the Sticlofess dfght iid 351 Aoebrdinghes
down the cartridge K. In th rocess.o ush down) the prqjections 18, 19
and 20 of'S BRaRAGHRTISR. §iuans) cBHBEE Byt Y RIRLIS PHIMEEAT Mt R U 0Ry
parts 64 opBfin®39 @frmedn GRrEdssle, ol ifed ' b

nor mal pggi tion byrma slgﬁtr fégce félﬁaﬁf?g?rrtriglgng?ﬁl?ﬁéqgﬁaé%adr@ng“%g%grpe%a%ﬂért
20a. Whennddding e groakpe3 6K tirmel passager37mnsihbelredessed parha8 doks paspiolthe ineeidre 11
pi erces the fi|l sealjng the ink supply port 50 and is inserted into the
i nk’ supplsglcﬁ(gheq@%qéﬁftgﬁ@%ﬁf“f‘ﬁsﬁ'g. 9b, the lever Sis noved up to a normal
position and a fiakLg b i ¥ : rr'@é;,@]y& As
t he convex portilg%lk%d%g? m'iégg)’ttﬁ%yian g%’g%?*&‘i}%géﬁ?&ggﬁuﬁg%?ﬁngc?r:ss frtted

i nto t hesmeleskadnpearatdefided by b hectargular retges 281 fdemedbinahel edgeughbe lid 31k so

printing apﬁ%rfatus is prevented framrattling due to vibration and others
in a stal@  dges el he afaling gl 3R aresbent dpwn intg theresessor PRYINGWPE i on. and

the | eaké&?gn?fheis@hingrlﬁmt3'3‘%s ﬂ%k)’b{?&ﬁe'd% %c#&‘ﬁ‘{‘eﬁﬁ&%ﬂé%h@ﬂf&?@&gé ?/'hgrﬁet o the

i nk supply needl e aFe secure evented. As rojection | ever
S comes maumtedbutlregnintagai nst the film62 and lifted as shown in Fig. 10a

even if the inkegartridge Kis installed in a proper posture in case the

61m 62 to be peef&fetset Pag 40dpr fttingdo the Rrpjsgtiornph 2 lKerdbisfompd andheh t he
hook 3a b v ey bl .carriage
31 a s BRe SRENARE o 396 papl B o s ARg ne it Rl T L T s
t he i nk foame¢d indgesiduahgant.n. THé edcessed part£i38 arelcompledély sedlled by-a filmr42 orelen® 2p03

to suppl%dté;ri}g%,gri nting caused because a user forgets peeling the film 62
can be prARSRIER Hesendedavsidg thedidangddiigh Gap beipeelphaang therecssssd Rasistdl dge K
i's instaplad o Wne's s ' t ttom 63

i's opposgd tgrt%%hﬁnSééﬁegap olﬁééﬁ%ﬁ[nigﬁlg“n%%‘s%ms?yr%égﬁﬂeghﬁpn@p%ngs‘ill?ifgﬁ hi gher

t han t heoemu:nidatitgreith nhe sitipgel fyrmekdbgectlitely ih aparappr oxi mat el y hori zont al

posture. As the itr]_g cartridge K does not | ower due to the projection 19

even if the |evdfhs meantime ggonvexprrtion48ioushedie theirnerupall of theesgrssed 1 i s

pr event f 1,00 40 I ] (¥ 0 j idge,

printi ng’(aftnzr lgmst%aggﬁdﬁg \aﬁiﬁgrhé’tﬁg%P ?(f %ﬂﬁ% s?‘f’spen'g?' h;q)%let égb%xiﬁ%&%&p&rﬁgvem ed by
t he si minsart aad slightly arainides o thelbottoind3 is fortmed dgé thesink sspEy parts 3hfoa wr ong

direction, the tl)éeaka e of the ink supply needle 10 is prevent eg because
the prof BPETHYSY IBlingledae F’ikrsé‘PP]iYﬁ’teédlébfﬁo?Fér&"°‘aﬁ1%ﬂ 'adhe FARYEEFPIMES and
prevent & K i 1 ' ' 35
a5 FeriarePlsATLd 7T AR 1 BrojdcRoby 2 RoRY B BRSRE TR SrdBE mpHT. 4
and 62 peed dmbésathsethede ink supply padts B anipul bethecmihe disganakbpainte of @spect i vel y
i ndependently stuck on the lids 31 and 51, however, even if an integrated
film 703N B4pdEReRlea 70a forming a capillary and an area 70b to be
exposed in use r : i : n off as
honn 1 Fi g L e A S o e P PReh 3 b
peel ed mkfsupplepbaSpiwigrenhe ink Sigplyi deedlél10iaf tiee préming dpparasisshiosantedis Fi g. 11b
are res&ectivelm stuck) the sim_lar action is produced. F_urthe_gi, i,f a
second PIPAT #7d the opRYsite ppaR fasp @ hich igsegled by gk opidn Eigsr 4@BdBf t he
|1 1S ol £Bly ifBMERELA WANIR 118G HAL ALBINN ifk CaRldgeary, I nk can be
securely preventetl Trom being evaporated. S\CCOI‘AI ng to anot her arrangenent
of the invention) as shown in Fig. 32, a first sealing film76 covers fine,
circuitous grooves 34 fornmed on a lid 31 of the ink cartridge 132 whereas a
second sealing film77 covers entire surface of the lid 31 over the first
sealing film76 not only air comuni cation holes 39 . The second sealing
film77 may be peeled off when the ink cartridge is in use. The first
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Japl oy aapt ~IJeoﬁ% io0 aaetiJeo atli wo,g so ut ~ aopuiJeo %/6 goei ap ~o0

nei sur of Sepe M’?ﬁ»‘ic BHFARNRTY-j gT]&d?éh?"(Fé‘ﬂ 0 theis L0} yi tn~
pai ei ~ai Utcoﬂnun]caz‘é?lv'xtﬂ%n%@nﬁ 59 oltHid ic% regess ?8 Rﬁﬁéé%ﬁ tltne @4 of the
si uawr pogqwa anoge ayi ul Urrs aq Ueo p ~urw 03 | 03 ssaool d a
pue pannbather end Bwo@&mmduxﬁcﬂtmoqwsaagé Bm&imrcdlae alnmropgmhdﬂalandlbxicmded
out i oe~t xa/ ourj Jasu, L saoessed ourteo, uUnWwwoo

ayi aq of 3BRPHPABHRRF Wn@élyﬁwdq 'Gsbﬁéédﬁéh%“i“}/{“%g %urﬁﬁ%é’@fé”g}b%ﬁpol d sr
uortoe Jelg c&xv@%tfom&rkc t\ﬁteaabg(' Homi ﬁﬁlgﬁ%séﬁgei;ﬂ%?d%ﬂs t&gd Q@Tﬁpgﬁh%deyl-
anooi ~ aug ne a>. duruado | passaoa~ a
sai eor unwabihe gecsse0 Ipartﬁﬂ& aﬂ& 158 hﬁligh%hl@ﬁd‘m as fo enabfemlling Anai p’uﬂml injectéang a
‘j prl a sapaard ~rell,deo a outsoduroa g anoola aug 8 30 pua auo 3, uana
.t anan~ofolding: | ri ~liu~tls It ~~oz ~~w~~ 1~ MR?~~3 12 wall of the
convex portion 48 qQl i " and
15" may be al so f%rrérlr:lg 8 a?thed {:&E |t§’1ﬁﬁjc§m{e J&’g glﬁ}‘\é’?ﬁ%%?ﬁ;@‘?“ é%of t he
hol der 6 cantdriiat of dae hecsu\aem ap@ééshmrreﬁﬁﬁeédumgyaegmrvefpm@m volunidie
recessed parts 68 and 69. If necessary, a recessed part 69' may be also
formed i nfofed Baredduadpatthe wal | on which no recessed part exists of the

part 69 cl ose tcrenensd bast S RESBRIN ] s n AL ARG R o B O 170 s

cConvex podxtdnddbdydnd @@Eﬂ@@%@lhagﬁltdﬁdw}ﬁcﬁcﬁﬁ%%%ede@a&'twrfiﬁ usédaddahelr al l'y
formed corresponding to the above ink cartridge. Heteby, the ink cartridge

can be nﬁ’F@csé@(ﬂ?rteryls parslyssaaled by yhe samedm\Adin pstatq vrrehialpa part 02 and 15'

The- aboveSEatekel talle BYEC The PRRed ot o1 RN AR o SR Fiesthet BREEOTT,

bl ack |nkna:afetcé$s€kg§arpalg ed with it, enbodi nents shown in Figs. 18a to 21b
are desirable. That is, in an embodi ment shown in 18a, recessed parts
64 and 65 are | odatdeErriped mbevedcraiohite ww@ Bfs Ri‘CE rdxvaguimedy A PEkagR d

formed o % diBbul O n8 in o2 3ol bR ecbleed B GOBY B PRI wfilh i1 | ©

convex por are-’for corres ese recessed

parts 64 camehuikalenwithehd ﬁﬁkb?@tﬁé mhﬂﬂﬁoﬁwﬁid'@adﬁﬁﬁé&onﬁ)rw‘slohfwn bel der 6 as
shown in Fig. 18b, a pair of adjacent recesseddﬁiarts 64 and a_pair of

adj acent Prefé@tsééramdamgsble@wr!y the parkage. at SReciflg awhp@m?tlgka@'t wh in Fig.

19a, whil ex rti o formed ad rtions
19' are f gﬁl%% a?jflgxgbelﬁto FD‘ 38& 685 aeslaf Corr tél]gg%%dﬂt dr}y ac?%%ﬁ% ﬁeé’egés)ed parts
64 and 6packagé hiddaled ulrdd} vaé@im |c3ndxh@h as¥hoGalid Figdgg, d&amm oehimsbweén of

t he hol der 6. Furth&rj as shown in Fi ? 20a, recessed parts 64 and 65 may
be al so thsrineehamber %‘ﬂi‘e refessedipetk 14D farmad oppks lidof the Gardridase dbrnier s of

a Convexégs #otn %‘Eo l.ng %néatggwhler?%bcjo%oﬂ?ﬂ 15'1'&550% I‘Q&/C@JI&QI{}; Or nEd in

t he shap as shown in a,

r ecessedrdeadst S parayl 45 alca@rdfi fHJ1BR i budbleandudd bé Ereetepas tierigk mmwﬂensmqopl y
port 66 so that they surround the four sides of a convex portion 67 and
correspow&cﬁ@”@&f- ig ptesked xe@nv@rthqurmlgnasmeand 19' may be al so arranged on
a center |ine pal%%fgﬁ”%ﬁgnr?%?é gﬁlﬁc %Qr %p ﬁe {o théL?‘dBT at&%vg;@ﬁérrtﬂgggg ddng

chanber 8. Three c yan, magenta’ an ow and

four col @itk a@hapeRfprloRfmaielyRguithRettoithe mﬁ@ramadsﬁ/thar&emdw:lzﬂ otﬂsfe:d for col or
printing, however) to inprove the p rlntlng quallty cyan and nagenta may be

cl assi f i @dtridae holdens angstlightly proteudad fremt ip Bouers 63 is | wed agd faednk Supply | j ght
type) a color ink cartridge may be divided into five ink housing chanbers
and each chanber may be filled with ink of cyan, magenta and yel | ow whi ch
belong to the dark type and i nk of cyan and nmagenta which belong to the
light type. As ink of each color is consuned differently in color printing,
the volune of each |nk hou5|ng chanber 81 to 85 of a cartrldge 80 shomn |n
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Therefore, if ink supply ports 86 to 90 respectively comrunicating with the
i nk housing chanbers 81 to 85 of the ink cartridge 80 are forne anﬁﬂﬁ
center line cl to c5 of each chanber, there arises a problemthat 2003
m s-position is caused between each ink supply needl e 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 enbodi nent of an ink cartridge
to solve these problens and al though ink @utput ports 86 to 90 of ink
housi ng chanbers 81 to 85 are arranged on each center line cl to c5 of the
i nk housing chanbers 81 to 85, ink supply ports 91 to 95 are arranged
according to the arrangenent pitch S of ink supply needles, and the ink

out put popars S@fier fittieg tonthe srumpplypmeﬂk Idrie provideddo nhcedoyweomteo,n 68 via

6 to,100 K, di
Phe i nic_ cORetirgPran of s 65 Frahions loReRpues g chaiian 290 A hes st br BY8Toan
be. ad) Ust egkeaBuh hd 505 SAPLQUNTRLE e SR Wbl oSt 1 20« g 1o

or detaching fromthe ink supply needl e can be l'y executed. In the
above enbbati the ik supply ppkt 1sm¢9um:mmcrnrta¢ eccessed parts.nk cartridge is

approxi nately e i zed, ver, 1f an ink consunption rate, even,
||r[1)ll[<) suppl y pgrtg*gef"taoprggesé o I5qrting the 18K 6P gﬁéofrn‘g’"f% élg Wg&%@ﬁf“ﬁﬁtch S
of ink 5%‘2@&3’@'%@@9}% AAfpld Ve HOYRLR SCHATREE B sy h@éesc tfonf Or med so

Q
t hat each center is |ocat gd on each center Tine mph[?’ he i nk supply ports 91
to 95, while a gaphameaenkesnedge Klietaken buti afgepaskegetwidchcmaintainddke ¢roiridge 6

SRR TR e A
t hi ck
| CKNesgs l‘irrf&fve@tth ﬂﬁé&mﬂﬂﬁxﬁml o g%é 8en' B EAf SAd tﬂg?ecé{sl‘:@ art

22(c)). If each ousing c IS narrow as descri ed above,
t he di sclﬁén:gmlscnhpbsﬂd f rlbmcaaliukrmklearmdge thspnﬂghdtmd progeh diredtioarnd theoused i n

each ink housi ng. chanb to 85 to each ink gplytp ort 91 to 95 i

di ffi cul £artg #déa mhf ﬁcefﬁsqdmanééﬁtaln# & éOTﬁ?“-‘G\H"d bR %%%H‘?Rc%‘adg‘? ng
chanbers t tribSodesirable that a slant part
106 wi deFrog&té 'léygsaiodﬂ? %H?ﬁgldl%lr;] Eg{fj@é}/r}]h ‘Z’ﬁ? er fromthe side of the ink
supply port 93 i Whentheldvdrs &ttqehed tougthe rhgldpaﬁ ts dp@batedhinahis staod, thedgsjettivmr d

t he ink hou ingecharrber 83 and on which a fiJter 104 is stgq(;‘l,( s shown in
Fig. 23(p3otth "§1%Fﬂﬁtkfé’r’ﬂtol@ﬁr?ﬁéﬁeﬁé’aérwt‘EF li4 SHard pyshys @ hst air
bubbl es ui . ,
when an Siidae i ok SRS BeRBH 4o ind Broldsfionts, 393R4 Y0 BE e holdt b6/
formed bespeencly At ftted tnﬂd tieOrepesséd parek 64andfGsl dfahe dditkidgs l@iszhe cartridggs. 24
in case he rotrud| ng part 105 is rel atlvgcgmenarrow as shown in Fi

3,
the filt d.edctaﬁ nesmphRasiiondy ahant e dBS/‘hFﬁéd BRbE taprrsd pprt &8bor ous

body housed int "g‘a,‘?l w
snoothly to the “Imﬁ @Eﬁ‘h‘ﬁ%%ort’ggg[%%u%gd?ggr ary BPtgeﬂg@géi ?}eﬁégggr oove
gener at ettie fiim 66 eeating vhxink sugplpport 30 and\istiaseniad iho dhe mng.xppmppcegﬁmmhowht h ink

as shown h;n Fbg. 2ba is originally filled jn eg %lnk ho er 81 to
85 (the NKHS RBUEF Kyeichimprye wtpemﬁle@émo@an A #F@Paeﬂa ‘86 03 i nk
cartrid p i wn in
Fro. | 250 anar Sttt | PR A SoReldsfioh BYB\EHch fhe e sirbhy B5r, 80 6 SR

mul ti pl eﬁncdkmbohesnen@sempamez ®f &fea:af'mﬁgeﬁolaer Glarsbeauphg thelypingng appamum ~cul t
to forma fine, circuitous groove to functjon as. a &éﬁlllar l\él .ng | arge

fluid r &EFepEddompriling due ¢p yibptionipgd ofhers ‘Pd‘ $e ey ich the fagridasKds ance, the
Cross s r t , there is
o b obl e AR P4 peAR RO BRI RS Rr R r@%ﬁﬁﬁﬂdﬁﬁ"ﬁﬁ@.“%ﬁ’ ot

suppl i edxiemapfired fonge inkhsapplyaieedic age deberetyr meeens=ict i on to sonme extent is
required, fluid resistance is required to be secured ﬁf ET?%%[ f the
fine groove. Fids! ezrerogﬁaorz#aaféwrwé @Hﬁmﬁaaﬁ"‘éﬁﬁy&i”ﬁ’e b rtridge
l'id desi 12 OF t4spg ports
111 and TELP XL 204 B BIRARL BRI B Thna B B o RO B o one
end of e fiim &mmmrpeelaﬂest w\flettdm&aﬂzhngpnnGbldwsmmaeachghqamdk 3ulof teend 111" are

formed so that they communicate with each ink_housi ng chanb As shown in
Fig. 27°awiags 3 and thejleysr 3 panngt bedixediqithefarifge Pnneh ¥ E:&°‘éfr°5t‘h'é° i8¢ 110. The
both th f r S; 0 ge lid
1701 i B T e B b e B O B A g
body. Because an upper-outer corner of the vertical rib 117 is chanfered to
have an angl ed surface the |id 110 can snoothly be coupled to the cartridge
body while guided by the angl ed surface of the rib 117. The fine groove 113
is formed in an area opposite to each ink housi ng chanber where no air
connunlcatlng port 111 or 111 and no |nk |nIet II2 in the above capillary
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If the lid is formed by injection nolding) a so-called shrinkqis i
caused in an area where the fine groove is forned. In the rrel;Ltl*i Agﬁﬂaéﬁﬂ&

the ink cartridge, a porous body 121 inpregnated with ink is housed in an

i nk housi ng chanber 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
fromleaking due to the rapid change of tenperature. Therefore, it is
desirable that the above rib 125 is formdd® so that the rib is opposite to a
fine groove 129 connecting an air conmuni cating port 127 and an openi ng
open to the air 128 respectively of the |id 124. A reference nunber 131
denotes a recessed part for fitting to the nral,ectiOfg siHw¥preventddy. 9 of
t he | eversupply duming-pripting cayes Besapsf 3 Ber %’é&‘g Pg#@gcﬂlmsnts, a porous body

I mpr egnat eg V\ﬁltg ink is housed in the whole ink housing chanber, however,
even if tlﬁ orﬁ ¥Sent invention is applied to an ink cartrihdg_g \/\/ncetr\g!l one

i nk housi ng chamygkhd Gedlitiie) éithe black indocacirisisp & is installed it hg FBPIHT d;rti tion
133 at the bottom of which a comunigatin r Al EQ¥hdeGdnass shown in
Fig. 29) raupbawgwbwﬁlaéﬁbi%P@Bﬁﬁ‘téd‘s\ﬁipg%&?rt\éu}]e?ﬁ%gg d on the si dghof an
i nk suppl ort,.136 and i I1fe PRUSEHe ik SubplyCieédie 1T raarhappra8®3itetyhe
simlar éX‘P\Q%r edilgar?ﬁ)lﬁg é‘%‘cA sg)tﬁfn t he abovebenbodi nents, the %i nﬁe{).

Ci I cui t Ol rBEARNS st &at ABgheink apittitigs K dees horfowemPHsdp dht RFoiaTHOR pR AYHYE £ or
communi cating with the air via the tunnel -|i C I I gomg%,forrred
on the |itbe lwvvei/isrt!,lmedféh“il#St&t‘ie”’gr‘%w?yﬁﬁdtégslplgg{giklgﬂel?@b(b:gxnr?ect ed 1;@9' air
communi cating ports 140 of i pl boUs hRECharkier te fim 4asEotpecld inder
so t hat tﬂér&?ﬁ °§$’85\781°f§m€+oag{)rggte’eﬂltﬁ]o he above ink chanber, in a central
area in W Gheddatddy'thé NP actadr Argl iptretcolordgk eprtridgalis nipkacs $17°8%
fornmed, are collected with each i ndependgegd. OneJeHﬁd%iega%sgthct SjeStidier2 end
and are rdispeaor, ithesirgakagn 9 thedak sBPRIPBFETGL” P& S*COmmunI cating with the air
144 seal ed by a 61mwhich can 45 An@ pMeQEnts IRbottorpfrerm 1awadingr ecessed
parts 145°Mmss Setale ARy mMEsE a'?;gggﬁogﬁloggace can be formed in rel ativel.

| arge size as shqyhe zﬂ,olﬂ-,GmbSQimcntsl‘ﬂh&ﬂﬂqusRS’mdQSquﬂW&TC?@ﬂN%rP"’. 1.
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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
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prevented by the convex portions 12!, 12" and 15' arranged around the ink supply needle 10
from being improperly inserted.

The above embodiment relates to the color ink cartridge, however, as for a black
ink cartridge paired with it, embodiments shown in Figs. 18a to 21b are desirable.

That is, in an embodiment shown in Fig. 18a, recessed 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 classified into two systems of a dark type and a
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and ink of cyan and magenta which belong to the light type.

As ink of each color is consumed differently in color printing, the volume of each
ink housing chamber 81 to 85 of a cartridge 80 shown in fig. 22a. More specifically, the
width w1 to w5 of each housing chamber is designed to be different from one another to fix
the ink consumption rate of the whole ink cartridge. In the meantime, each print head to
which ink is supplied from each chamber is arranged at fixed pitch in consideration of control
and others in printing and therefore, the arrangement pitch of ink supply needles integrated
with each print head is also fixed.

Therefore, if ink supply ports 86 to 90 respectively communicating with the ink
housing chambers 81 to 85 of the ink cartridge 80 are formed on the center line ¢l to ¢5 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 ¢5 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
of acrank. According to this embodiment, 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))
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If each ink housing chamber 81 to 85 is narrow as described above, the
discharge of ink from a porous body impregnated with ink and housed in each ink housing
chamber 81 to 85 to each ink supply port 91 to 95 is difficult, compared with an ink
cartridge provided with wide ink housing chambers.

To solve the above problems, it is desirable that a slant part 106 wider on the
side of the ink housing chamber from the side of the ink supply port 93 is formed in a
protruding part 105 which protrudes toward the ink housing chamber 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 may be guided more effectively to the ink supply port.

Further, when an elongated convex portion 108 is formed on a recessed part 107
formed 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 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 filled

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 filter 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 Jength of

the fine groove.

Figs. 26 and 27 are views showing an embodiment of a cartridge lid designed in

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



"10%0& ()-  3510% 0& ()-940%0& ()- 10 10 10EFGHHEKMW"<.4 4

10' % 9% (" 10% % %' ()- ("10% 0& ()- !hLy "10%PP& ()- Ly MAR 2003
"10% 0& () - ! hs" 10%00& () - Ls" 10% 0& () - LMVMENEMVECPABA

10' % 9% ! " 10965& () - 41 " 10965& ()-4"10% & ()-4 109%8& () - $1096& ()- 10' % %
10' % %PQS5ThVW WA [ MP1 1 10(( 10( (

10((1{3."10% (& ()--3." 109%6& ()--11"1"10%/ Y

& ()--1"109B& ()--1{"109%5h5& () - 4WK" XXYZZ} A<MP1 1 10((!p

"10%& () - @ 109 ()-yr 109 ()-! qynt 10%& ()g!Y

&10%& ()-1fSI 10%6+4& ()-YZ[\] M {\: M1 1

10( 1 vl - " 109& () - LY+100& ()-1\"TO%& ()-"10%& () -

" 10900& ( )ink grdd¥ed 13 each ondaaaddginh@hlcohiMunida¥ess wiflPaadh @i cohthuhfdating port

111 and 111'are formed so that they communicate with each ink housing chamber. As
shown in Fig. 27, vertical ribs 117 are formed in the inner face of the lid 110. The both the
ends of the vertical ribs 117 perform to guide the cartridge lid 110 into the cartridge body
when the lid 110 is coupled to the cartridge body. Because an upper-outer corner of the
vertical rib 117 is chamfered to have an angled surface the lid 110 can smoothly be coupled
to the cartridge body while guided by the angled surface of the rib 117.

The fine groove 113 is formed in an area opposite to each ink housing chamber
where no air communicating port 111 or 111' and no ink inlet 112 in the above capillary
forming area exist so that the fine groove meanders plural times and the fine grooves
respectively communicate with openings for communicating with the air 114 and 114' via
communicating areas 113 and 113" having the similar structure to the communicating
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.
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In the above embodiments, a porous body impregnated with ink is housed in the
whole ink housing chamber, however, even if the present invention is applied to an ink
cartridge wherein one ink housing chamber is divided into two chambers 134 and 135 by a
partition 133 at the bottom of which a communicating port 132 is provided as shown in Fig.
29, a porous body 137 impregnated with ink is housed on the side of an ink supply port 136
and ink 138 is housed in the other chamber 135, the similar action is produced.
Also, in the above embodiments, the fine, circuitous groove creating a capillary
action connects to the opening for communicating with the air via the tunnel-like
communijcating passage formed on the lid however, even if fine grooves 141 respectively
connected to air communicating ports 140 of plural ink housing chambers are made to
meander so that the fine groove is opposite to the above ink chamber in a central area in
which the air communicating ports 140 and ink inlets 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.
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WHAT IS CLAIMED IS:

l. An ink cartridge for an ink jet printer, comprising:

a housing containing ink;

an ink supply port formed on a wall of said housing at an offset position; and

a plurality of engaging recesses formed in the wall of said housing adjacent to and
apart from said ink supply port, each said engaging recess being engageable with an
associated projecting member of the printer when the ink cartridge is mounted on the
printer, wherein at least one of the engaging recesses and the projecting members of the
printer aligns the ink supply port with an ink supply needle of the printer prior to the
insertion of the ink needle into the ink supply port.

2. The ink cartridge of claim 1, wherein the height of the projecting

member is greater than that of the ink supply needle of the ink jet printer.

3. The ink cartridge of claim 2, further comprising an abutment
member which abuts against the projecting member of the ink jet printer when the ink

cartridge is mounted improperly.

4, The ink cartridge of claim 3, wherein said abutment member

includes a part of said wall of said housing where the engaging recess is not formed.

5. The ink cartridge of claim 1, wherein said ink supply port

protrudes from said wall of said housing.

6. The ink cartridge of claim 1, wherein the cartridge has an

odd number of said engaging recesses.
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7. An ink cartridge for an ink jet printer, comprising:

a housing containing ink;

an ink supply port formed on a wall of said housing at an offset position; and

at least one engaging recess formed in the wall of said housing adjacent to and
apart from said ink supply port, said engaging recess being engageable with a projecting
member of the printer when the ink cartridge is mounted on the printer, wherein the
engaging recess and the projecting member of the printer align the ink supply port with
an ink supply needle of the printer prior to the insertion of the ink needle into the ink

supply port, wherein said ink cartridge has an even number of engaging recesses.

8. An ink cartridge for an ink jet printer comprising

a housing containing ink;

an ink supply port formed on a wall of said housing at an offset position; and

at least one engaging recess formed in the wall of said housing adjacent to and
apart from said ink supply port, said engaging recess being engageable with a projecting
member of the printer when the ink cartridge is mounted on the printer, wherein the
engaging recess and the projecting member of the printer align the ink supply port with
an ink supply needle of the printer prior to the insertion of the ink needle into the ink
supply port, wherein said ink cartridge has an odd number of the engaging recesses, and
wherein the position of said engaging recess is asymmetrical with respect to a center

transversal line of said ink supply port.

9. An ink cartridge for an ink jet printer comprising

a housing containing ink;

an ink supply port formed on a wall of said housing at an offset position; and

a plurality of engaging recesses formed in the wall of said housing adjacent to and
apart from said ink supply port, each said engaging recess being engageable with a

projecting member of the printer when the ink cartridge is mounted on the printer,
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supply port with an ink supply needle of the printer prior to the insertion of the ink needle
into the ink supply port, wherein said ink cartridge has an odd number of said engaging

recesses, and wherein at least two of the engaging recesses are disposed along a line.

10. The ink cartridge of claim 7, wherein at least two of the engaging

recesses are disposed along a line.

11. The ink cartridge of claim 1, wherein at least one said

engaging recess is rectangular in cross section.

12. An ink cartridge for an ink jet printer comprising

a housing containing ink;

an ink supply port formed on a wall of said housing at an offset position; and

at least one engaging recess formed in the wall of said housing adjacent to and
apart from said in supply port, said engaging recess being engageable with a projecting
member of the printer when the ink cartridge is mounted on the printer, wherein the
engaging recess and the projecting member of the printer align the ink supply port with
an ink supply needle of the printer prior to the insertion of the ink needle into the ink
supply port, wherein said ink cartridge has an odd number of said engaging recesses, and

wherein the engaging recesses disposed along a same line are separate recesses.

13. The ink cartridge of claim 7, wherein the engaging recesses

along the same line are formed by separate recesses.



