‘e:e3e ~[ {VWKYFY*[6 [T[ZeFr | NK CARTRI DGE AND | NK- JET RECORDI NG APPARATUS
BACKGROUND OF THE | NVENTI ON The present invention relates to a recording
.apparatus in which an ink cartridge is loaded into a carriage to supply ink
to an ink-jet recording head nounted in the 5 carriage. The ﬁm
invention also relates to an ink cartridge appropriate for umlm, m’mmwwmwdl ng
apparatus. R recording apparatus, in which an ink container is,«ggtachably
nounted on a carriage nounting an ink-j et recording head thereon, includes

a retaining e t o} i cont ai ner
due to the ngggﬁggéﬁgkﬁgﬁégcar |§§£kdggﬁn§8%§§g¥ﬁﬁg§‘%ﬁgaggépégrnitting t he
easy renoval of the ink container by an external operation. As .disclosed,
for exanple, in JP-A-10-4445J)., such 15 a retaining nechanismis r

so that a protruded portion for engagenent with an ink cartridgmmlﬂwﬁﬁﬂwnmm
fortned on a side face of an ink tank, and a paw is formed on

| ever on the opposite sidgackareuvuiibepeofrur! nnaggtapg i n which the pﬂﬁﬁﬂﬁﬂed
portion is kept engaged ZO with thé rnk cartridge hol der, the opposite face
is nmoved to rotapeeakoit ihkept dbhutelzperst tom watdd r d ha gpapb airs tengaged

with the ink cartridge holder. - 1 However, the retalnlng mechani sm
adapt edipowipunh an ink cartridge is loaded into a carriage to

supply ink to an ink-jet recording head mounted in the
5 carriage. The present invention also relates to an ink
cartridge appropriate for such a recording apparatus.

A recording apparatus, in which an ink container
is detachably mounted on a carriage mounting an ink-jet
recording head thereon, includes a retaining mechanism
10 for preventing the removal of the ink container due to
the movement of the carriage during printing, and for
permitting the easy removal of the ink container by an

external operation.

As .disclosed, for example, in JP-A-10-44451, such

15 a retaining mechanism is arranged so that a protruded
portion for engagement with an ink cartridge holder 1is
formed on a side face of an ink tank, and a pawl is formed

on a pivotable lever on the oppesite side face thereof.
In a state in which the protruded portion is kept engaged
20 with the ink cartridge holder, the opposite face is moved
to rotate about the protruded portion until the pawl is

engaged with the ink cartridge holder.



« the ink cartridge using the rotation of the ink cartridge is not suitable
for an ink container formng an ink flow path via an ink supply needle
comunicating with a recording 5 head. That is, since the ink

* suppl yneedl ehas apredetermned | length enabling it to surely comrunicate
with an ink container, the ink supply needl e may be broken up~,on the
application of an external force in a direction other 10 than the axi al
direction. Thus, the ink container nust be_noved parallel to the
| ongi tudi nal (axial) direction of the ink supply needle. Further, as
di scl osed i M aWPeRed-, 111508, ran d kivgr trd algenismpropepéd d nt ahinomnt
el astically deformable 15 | evers, each having a pawl for engagenment with an
i nk carthre digek hob dér,idge uespectheely ok hetl of the dpposSerE ¥a@€8 of an
znk container, so that the ink cartridge can be insertEd into and connected
to an ik suppsyifedtle. foh additilorEorREpadiedl ISPFBING Pl ny @par at us
20 that requires ink in which no Tir k~as heen dissolvgd, i a For a
r ecor dPRE AFFa aPUST K IFIPR h¥MRRE LS §RBBRAILTS htRd BhbPR FRGLding
pi ezoel ectric device for' pressuri2ing ink, an ink cartridge is held, under
a gfes §&° r educed state, by being stored within an air-inperneable film 25

Chrough t he BHEE e RE T BUar bt B oY Boter 2o e aencaria ot this,
force gadpHes 0 Penarnld edof @rurdel pnackeiiodcak o iwkt hekeepagr of the
container, the ink supply needle may be broken upon the
application of an extermnal force in a direction other

10 than the axial direction. Thus, the ink container must
be moved parallel to the longitudinal (axial) direction
of the ink supply needle.

Further, as disclosed in JP-A-9-11500, an ink
cartridge is proposed in which elastically deformable

15 levers, each having a pawl for engagement with an ink
cartridge holderxr, are respectively formed on two opposite
faces of an ink container, so that the ink cartridge can
be inserted into and connected to an ink supply needle.

In addition, especially for a recording apparatus

20 that requires ink in which no air has been dissolved,
i.e., for a recording apparatus that includes a recording
head employing a piezoelectric device for pressurizing

ink, an ink cartridge is held, under a pressure reduced

state, by being stored within an air-impermeable film

25 bag.



"5 Il ever can occur,. and the function of the lever as a fixing unit can be
| ost. SUN~I.ARY OF THE I N VENTTON To resol ve these shortcomngs, it is one
.0bjective of the invention to provide an ink cartridge that can 10 be
inserted into or renoved froman ink supply needle, and that can surely
engage a pawl of a lever with an ink cartridge hol der regardl ess of whet her
an external force is applied for a long period of time. It is another
obj ective of the invention to provide 15 a recordi ngappar at us
appropriatefor this ink cartridge. An jnk cartridge according to a
preferred enbdditfeht B8 Sehe PFBIERD § TYENPLET HEEE aCadntERMEY €893l ni ng
ink therein, and an ink supply port that communicates with an interior of
the cont&iret BAd2t Hrolyh WhitH $hRe Tk DB9cad ™k SUBpIHiSstE ¥ oCalr &%r di ng
head when the ink cartr%dge i s nmount ed onfg n.ink_cartridge, hol der of a

e

recor di R Sapat af 3E 2Rt efeF I HPREd on 145 of  ERE Mt EFREE %0 as to
be pivofab : i u p. .S f. e ver has.a paw
engagea%?eh\%i %%%u%%g?nkgéa%t %pgdé% ‘%Eﬁ%‘gg’r% htginrggé f):}(r)&ter%%?ﬁgogui%gee portion
to e coptacted s ckocurWihat bRl @Enccafffshd&gm&dfévgg Q'sVQtf}tL]Q'?L,nl ver in
an opening direction. when the ink cartridge is nounted onto the i

cartri dggiholder, pehadsever on the ink cartridge is forcibly urged 5
outward, and the user is notified of a state that the pawl is surely
engaged with the ink cart SUbyaRyolodeTHEFaNEET JoNegar dl ess of the
elasticity of the lever, the pawl on the lever is kept in engagenent with

the ink cartTodge shol der thetste aslpeedeteerimaed st engt bnel®bhhec pierent

di sclosure relates to the subject matter contai ned
of the invention to provide an ink cartridge that can

10 be inserted into or removed from an ink supply needle,
and that can surely engage a pawl of a leyer with an ink
cartridge holder regardless of whether an external force
is applied for a long period of time.

It is another objective of the invention to provide

15 a recording apparatus appropriate for this ink cartridge.

An ink cartridge according to a preferred embodiment
of the present invention has a container containing ink
therein, and an ink supply port that communicates with
an interior of the container and through which the ink

20 can be supplied to a recording head when the ink cartridge
is mounted onto an ink cartridge holder of a recording
apparatus. A lever is formed on a wall of the container
so as tobe pivotable about an ink supply port side thereor.
The lever has a pawl engageable with the ink cartridge

25 holder, and a protruding guide portion to be contacted



i n Japanese patent. application Nos . 2001-109526 (filed on April 3, 2001),
2001- 206342 (tiled on July 6, 200l) and 2001-263779 (filed on August 31,
.2001), which are expressly incorporated herein by reference in their,
entireties. 15 BRTEF DESCRI PTION OF THE DRAWNGS Figs. |Ato 1C are a top
view, a front view and a side v~.ew of an ink cartridge according to one
enbodi nent of the invention. Figs. 2A and 2B are perspective views of an
exanple 20 of an ink cartridge hol der of a recording apparatus appropriate
for the ink cartridge. fig. 3 is a cross-sectional view of the ink
cartri dge. thol dare. i k. c4 rits~bd deagrcain showiong avstattéhd nl whkiech imhean5 i nk
cartridge is accommopdated in an air-inperneable bag. - 4 Fig. SAis a
di agramogheami ng alistat&iiom which the ink cartridge is nmounted on the ink
cartridge holder, and Figs. 58 and 5C are enlarged diagrans of the area in
the vicinityYfemtiud dekportondae Fegiobatied anlpdgr amndhewitivg ahg Enk
cartrid cordi ng to anot her enbaodinment of the invention in a state in

whi ch ig%lﬁeﬁeeﬁhtealééanv%toﬁrsﬁleaﬁnd‘i (€3 Tper g6 bERE CEPds, W afld 6C
| d di ing th in.the vicinity of ts of the ink
Bl ABS A aOE G RO NE HPSE i agr iy SRR b 8t ST Rhech ¥RE ik |
tridge. i ted onto_the ink ' hol der . .Fi.g, 7A.i di
chowi ngEai T nkSeaitat hhe Sadmr ey LE S Atk eF s ot adnp gt e O

| Ivent Lo Sk acstate J R ahkeh kir Ras. hepnstakan oulef¢om au Ay iyper meabl e

15 bag; Figs. are enlarged di agrams show ng t area in the
V'C'n'FﬁdwlséﬁUE%éﬁlébéﬂ'ﬂ%cﬁébw(KKﬁeﬁg@d%ﬂbnEDdﬁt@-Qh@wﬁﬁmShOWﬁng a
state in which the ink cartridge I's nounted onto the ink cartridge hol der.
Fi g. 8AchS tar flidgegr aro shewi ng e hnkreadé tbdge racg osdirrkgh 2Oht o still anot her
enbodi nent of the invention zn a state
10 Thepresentdisclosurerelatestothesubjectmattercontained

in Japanese patent application Nos. 2001-104526 (filed on April

3, 2001), 2001-206342 (filed on July 6, 2001) and 2001~263779

(filed on August 31, 2001), which are expressly incorporated

herein by reference in their entireties.

15 BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1C are a top view, a front view and a
side view of an ink cartridge according to one embodiment
of the invention.

Figs. 2A and 2B are perspective views of an example

20 of an ink cartridge holder of a recording apparatus
appropriate for the ink cartridge.

Fig. 3 is 2 cross-sectional view of the ink caxtridge
holder.

Fig. 4 is- a diagram showing a state in which the

25 ink cartridge is accommodated in an air-impermeable bag.



‘in which it has been taken out froman air-inperneable bag; and Fig. eBis
a diagramshowing a state in which the ink cartridge is nounted onto the
Jnk cartridge holder . Figs. 9Ato 9C are a top view, a :front view and a
25 side view of an ink cartridge according to a futher - 5 enbodi ment of
the invention. Fig. 10 is a perspective view of an ink cartridge according
to a still further enbodi ment of the invention. DESCRI PTION OF THE
PREFERRED EMBODI MENT 5 Enbodi ments of the invention will now be descri bed
in detail while referring to the acconpanying drawings. Figs . 1A to 1C are
di agranms showiirg, apai Ak carétkdgemcenbdiiig te ene wabedi nenitcef thike
invention. An ink cartridge 1 has an ink supply port 3 that is fornmed in 10
the | owemif acerofriald¢ all s meximhgdl am contaiimér Qarthdidgonhuiidat es with
an interior of the container 2, and that is insErtable onto an ink supply
needl e. 2Ry thegs .| hierang &Hfd drar enflrneddont isd deamgcest 4thad a85,e and

enpl oy the ink supply port sides, i_.. a . , the |lower ends thereof, 15 as
rotary L@ vot§ ﬁ&qum§Y6°£uﬁ7gu?@% R&TtiADt-hi s enbodi ment, the |evers 8
and 9 are pivaotable about .the portions 6 and 7, respectively. It is
predently thBagt SRol BE Pierrabis TO-FEIH BivoE 250t 1 GRE B GAA

"lI'i ving,_hi nges",, which can he fq d as thipned- down rtions 20 .of the

| ever nﬁf’e?ﬂglsc.hﬁieﬁ%%igl edqtlf,fﬁlecﬁrbva%ngéO@Oﬁpoarg ,ataer & Y rJfEch‘ on the

. f 8 in the. o i whi ws 12
upper eadsygle Lo} VB85 A & oy gy Bhs. PALLeny of junieh pans
recordi By ARRATEE USr 22 WU £heW Wi Der dRSCriRRM: gt @he RUFLDEr, R ruding

gut de v?cinity of struts of the ink cartridge; and Fig. 6D is
10 a diagram showing a state in which the ink cartridge is
mounted onto the ink cartridge holder.

Fig. 7Ais adiagramshowing anink cartridge according
to yet another embodiment of the invention in a state
in which it has been tazken out from an air-impermeable

15 bag; Figs. 7B and 7C are enlarged diagrams showing the
area in the vicinity of struts of the ink cartridge; and
Fig. 7D is a diagram showing a state in which the ink
cartridge 1s mounted onto the ink cartridge holder.

Fig. 8Ais adiagram showingan ink cartridge according

20 to still another embodiment of the invention in a state
in which it has been taken out from an air-impermeable
bag; and Fig. 8B is a diagram showing a state in which
the ink cartridge ismountedonto the ink cartridge holder.

Figs. SA to 38C are a top view, a front view and a

25 side view of an ink cartridge according to a further



‘portions 14 and 15 are forned between the rotary portions 6 and 7 and the
paw s 12 and 13. The protrudi ng guide portion 14. 15 is urged in an opening
.direction A, A while being engaged with guide portion 35, 36 of the ink 5
cartridge holder 30 (Fig. 5) . The protruding guide portion J.9 is
preferably shaped |ike a droplet in cross section so that the lower end is
slightly tapered, and the other protruding guide portion 15 is circular in
cross section, although other shapes could be used. 10 Protruded stopper
portions 16 and 17 are formed at | ocations opposite the pawls 12 and 13 on
t he si deemlacdd merandos dfth¢ henvem@iaer 2. The protruded anobunt of the
stopper portion 16, 17 is set to be of such a degree as to permt the
movenent of tHedlevdr 185 8 PEWIREERE VT dfHer 1R L6 K SeRAGAdEAthe pawl
12, 13 fromthe ink cartridge holder 30. In this enmbodi ment, storage means
20, in AFeRrddid tuéhsid thd iypbest sPRe Eat eprtdgé 1h&nd Vs MR ime of
ink, are stored is _nount on t j.d hiis s 20 neans 20 can
be made from a cir &HIC %q%@%fﬁu&r%@%mﬁsgﬁBoﬁ&%% face with

L>Av veoT—oC

el ectrodes 21 forned thereo nd. which_el.ectrod contact the contagt
points of th I?%‘Rggﬁ‘reﬁkﬁ%lg%?h % erl%geﬁﬁér? he*ﬁrsﬁkné)a&rﬁ??dagsfril}?%stal | ed
in the i, i-dge, -hol d . A star evi : ).. 1S nounted
on the kﬁ%éﬁ%grlelvg%slgp%agéf%%% @gc%gcglgf\e %‘X‘;&{iﬁpgg&alrﬁgﬁgg\g{lhneééhounti ng
locations al 50 $9ul dabeoemrpl g¥edd il @SamiAs BB 2Ry ak € fdh ROLaR® xShoyeng an
exanpl e of the 1nk cartridge holder 30 onto which the ink cartridge 1 is to
be mountzeske whih g theadnenidnbobdhetihgod repodr dhognt head 33randian ink
supply needle 34 (Fig. 3), renoved. The interior of the ink cartridge

hol der 3G idtsriidgieded hasoaa plukabiupp oy mreds bytbkir als rfbsmetchriee ri bs
37., in this enbodinent. The head unit, which is shown in Fig. 3 and which
i nélfude& hichel 9eesr diawe Hehdal3s latd thectendkl %npspweaaum@r?)%,( ek i nk
supply needl es 34 are provided in this enbadinent) that conmunicate with

t hedlr ec 6P Hléé& 33, Wi & Bpri BG ST AT bBHt &;ﬁ? a‘&@niza.lhﬁrﬁé Prik &tppl y
4 ar, ' [ ' A ] J.. 15
Gt do pr1 oric® 358G A L Balh ith Aot B BUGE 1 of B3 7 of WERARE are

formed i Lt ch_.of: t;he reas r =en t- wi.th the
ot Tudh B s d Rl ROR PR i E8Cn A4 BoBE oD b < AdCRB A L

i s el ongated nverdidsah by plod Ui dgekhe ipredt f ugled Pt r2fs 18h e 2 Sf1r,0m a

| ocati on where the protruded guide portion 14, 15 of the ink cartridge 1 is
filst cestaciwedryhdrewrdh)t @crpodsntsi oh abdwhi.ch Theti nks suppl vhdert 3 is
securely mounted on the ink supply needle 34. The guide portion 36, which
is to bemboghigedni t FhdelpvaradBdagd de poet oV @Babs epratfepsbltyrehavi ng a

circular shape in cross_section, - 9 i
portions 6 and 7, respectively. It is presently thought

to be preferable to form pivot portions 6 and 7 as "living
hinges", which can be formed as thinned-down portions
20 of the lever material.

Grips 10 and 11, which can be contoured, are formed
on the upper ends of the levers 8 and 9, in the middle
portions of which pawls 12 and 13 are formed for engagenent
with an ink cartridge holder 30 of a recoxrding apparatus,

25 whichwill be described later. Further, protruding guide



"is formed at its upper end with a slope 36a which is inclined toward the
center of ink cartridge 1 so as to define a narrowng throat to receive the
.protruded gui de portion 15 as it nove downward regardl ess of the opening
degree 5 of the lever 9. In this enbodinent. in case where the ink
cartridge 1 is accomodated in an air-inperneable filmbag under a
pressure-reduced state (less than the anbient pressure) so as to maintain

t he degassed state of the ink contained 10 in the ink cartridge 1, as shown
in Fig. 4, the levers a and 9 are pressed toward the container 2, through

t he airpeirmpesneableabdg] Shy rehd oatmeod ghet We epr ssure,t buy peoetdwpported by
the protruded stopper portions 16 and 17 of the container 2. Wth this
arrangefeand t heaheverke 15a8 landl 8 and pl2venfld® P batHeidignexoedsiael y
bent toward the container 2. Accordingly, when the ink cartridge 1 is taken
out of PRE Wy LHe IeVeis THRD9I&r £THpeRER 1BV t HéF e TwhoRl st ifei ty.

Ho . i ibilit hat ,. 20 to | -t t ,. th
ol act | VS Gt AhonFebare Tt 8 iy HES TRABEEA b Tost b Shat Bedihe or eep
h ) t i Ly d t I 8.and 9 b
Ol o8l v BB 88 W 128 haRE Sroa 1 o LRESH O F UBLE ST Bpge PRBFERhs 16
d 1~.,25.T { I i 1 I 8 9 . hel d
by o' Hhuits ST RASE 1) reRPEeand ThE Trk” CRATT OB ToPET resriddy no the
I nk Caré&"ﬁ'ﬂ%é";ﬁ'r@{lhg’@ew hones s deghaas, theseetd ocaled gt achear of the

hol der 30, 1 e side face 4 in"this enbodi ment, aligned parallel 5

to a V‘%fot&%?ﬁgt?ﬁiﬁ%kp‘é&rﬁ:IéHQESmé defr3Qlakherpesidd ons ot ibe | ever 8,
formed on the side face 4, ~s determ ned by the wall 30a of the ink

cartri dgethehdet 3Qhand $hepg=otcodéd $teoppeedportion 16 so that the
protruding guide portion 14 is located closely adj acent to the guide
pok®ion 10 3Brormided, stie@rspered tsindpe bf el pt bt rud@i fp Jue deaporti on

14 makes it possible to snmoothly insert the protruding gui de portion 19
into theCgAitde PorePBR i < b EhBastiierl hamd t ReCpr SvUdiife ghi? 8&Sporti on

15 f d he | 9 | id | the sl 6a, f d 15 th
upper BorthBnoof Tt R G U BAPor? 36, 16 Ercr ERE g eI bor ¢ FoRigs,
Ther ef ith the t i 7 i fyl the |

8 and & CoBA AP it B e ui e port Pans S 5d Jo el beedaratod
from t he, praty vdad, steRRSh e RRId | @se 16vade] 7o 20, S8 tthes cdit 4 NReirnk

cartridge hol der 30, second walls 30b and 30c are forned perpendicular to

t es wald 80adic eefbae algapphavi ngza Wisdtiréhat hsubsnkartiral + ydger r esponds
to that of the lever a . Therefore, during the insertion of the ink
cartridgeldertid | ever 8 is noved along a 25 predeternined path, while

being restricted by the walls - 10 30b and 30¢ in the w dthw se
direction. In this embodiment, storage means 20, in which data,

such as the type of ink cartridge 1 and the volume of
ink, are stored is mounted on the side face. This storage
20 nmeans 20 can be made from a circuit board 22 having an
exposed, obverse face with electrodes 21 formed thereon
and which electrodes contact the contact points of the
inkcartridgeholder30whentheinkcartridgel isinstalled
in the ink cartridge holder 30., A storage device (not

25 shown) ismounted on the hidden, reverse faceof thecircuit



“The ink cartridge holder 30 is preferably provided with projecting
identification pieces 39 that pernezt the insertion of only ink cartridges 1
.appropriate to the 5 respective areas of the ink cartridge holder 30. In

t hat case, each of the ink cartridges 1 has correspondi ng recessed portions
(not shown) that accommodate the projecting identification pieces 39 to
permt the further insertion of the ink cartridge 1 only when the ink
cartridge 10 1 is appropriate to the area. By way of non~limting exanple,
an "appropriate” ink cartridge coul.d be a cartridge of .a particular color,

type of A4t dédpaci PYI&T HOBBIL LnFhio YR &R L3R A L &F EBPAS ¢4 -
ttachi i .nk id f th I | 15 t foi . W th
"nk cartri dgd JET o Par AGL 7 HBrtedt 1 B ProtY HArAG G e PAFP s an and
e T i O RE R da RS oY e I S AR SR R 5,

the ink 0 bé v 0 preéé erm ne tiron ?320 at
whi ch 3'10993?1%2& o tEaq f o aoﬁeta*éeum“ﬁ,s ijr?cﬁ?gi;xg eréESr'd%Vr?§S 8 and
9, axe broug Into contact with the upper faces of endagenent portfons 37

and s3a gfe ddessnk cardfi dge halder 3@ dogcause a regi.stance: againsd . a
further insertion. 25 Wen the ink cartridge 1 is farther depressed in _ 11

_ thisrsiatintas ishowri thEi @nibAatbe ipaw shd2dand A8 pé dheildyers 8
and 9 pass over the engagenent porticns 37 and 38 by the presence of the
sl opes 12& aard plBayadnd wnap aréte pysiptliwnslundéers ,t heht ever ibacesl of t he
engagenent 5 portions 37 and 38. ~1t this tinme, a click feeling, resulting
from t héneltdst § cearrrdymenti-he Tobedsad | everts gvlahdho ig ssiypvwen ite a user
so that the user can sense a fact that the ink cartridge 1 is correctly

noved i BEg i t3 apdchhiled pbaFeGIE S adnidet ke et 1 Bgop€ &h 4HndBesddry, 10

f hex . d i .o te in.which t i nk tri 1 d t

thaDl i BH TP PGS BEFOaE TA0LonE ok SPE R wAT & B & AbAERt Py ored
t d. i t] t.hat i

outvr by e Cde 09Ty o1 5, A 20 A0et b endEOETERL e 1o

and 9. }p,cA38 Wil & 1de; hRlg KR Bheotlokaricbdge |1 hase beep gapsungd
conpletely, the user grips the levers 8 and 9 with the thunb and i ndex

finger teeliassisal lardef oemt2d the kresyscB8ignrd Hrabeutddhen protyywded
gui de portions 14 and J,5 supported by the guide portions 35 and 36,
t herebythe ribs 31.

15 Guide portions 35 and 36, each in the form of a groove
or a window, are formed in the upper portion of each of
these areas for engagement with the protruding guide
portions 14 and 15. The respective guide portion 35,
36 is elongated vertically to guide the protruded portion

20 14, 15 from a location where the protruded guide portion
14, 15 of the ink cartridge 1 is first contacted therewith
to a position at which the ink supply port 3 is securely
mounted on the ink supply needle 34. The guide portion

36, which is tobe engaged with the protruded guide portion

25 15 preferably having a circular shape in cross section,



"noving the pawls 12 and 13 inward fromthe engagenent portions 37 and 38 of
the ink cartridge holder 30. When the levers s and 9 are pulled up in this
.state, the ink 25 supply port 3 is renoved fromthe ink supply needle 34, -
12 and the ink cartridge 1 can be detached fromthe ink cartridge hol der
30. In this enbodinent, two levers 8 and 9 are provided on the ink
cartridge 1, both for engagenent with the ink 5 cartridge hol der 3.
However, so long as at least the |ever 8 on the side where the storage
means 20 is located is provided for engagenment with the ink cartridge

hol der 3@, fprmied pEskT BIWPPBXNERAthl N Fof A ot 3éenrédtdloh Sstafeé iBetdween t he
ink cartridge 1 and the ink supply needle 10 3~1, and the reliable contact
bet ween “OPHE T e PRodeE B8 To & hjengt 6R&de hedhs 205 andst ke dRfase mints of

the ink cartridge holder, 30. Figs.. 6R 1o 6C axe diagrans show ng an ink
Cart 1 B8 THGH QEng i Bhot Ref SO ibRE BF 8 3/e: fAGe FUHE PAARS o5 56 and
57 of |evyers and 51 ich_are for on side faces 4 and of a
containg¥ fsiQﬁrﬂPESWEQQE@%F%aE%%%Q%? vitols éﬁ%gdpﬁﬁﬁ%n%rgegﬁﬁﬁnted by
nmovabl e §tqﬁg$ pevand $3, which respectively extends fromthe rear (lriner)
faces o? the Tevers 50 and 51 to naintain appropriate 20 separation between

the pawl s 561andh3% andh¢henyde, fagesad and S of e 1cantal et 1 34 Mvabl e

struts 52 and, 53 are constructed so that they can be deflected upward in
order to alsl ewt ¢ bembeMer §45@ ranth Slite impermbabil Sfiegantg i tnaRy be
preferable 25 to prov~.de each stxut 52 and 53 with a "living hinge" - 13
so t hata tdwee stuotes- 52dare: b3 tranel @bosis thenl tuengmbiirge: phvwens noree
preferably, the living hinges are provided at the goint where the strut
meets tHhe AP maddterinHehpedepassreatstabepoint hwhéng sontthelpeidt where

the strut 5 neets the wal|l of the ink cartridge_1. Sem -circul ar

prif ecti®n&hss Hnl §8XFHT rAPRplles @ 9SS ARG 551 Ar & i%r nhd SRS hee¥RES faces 4
and 5 q% éhﬁ gonggine; 2 at L@catign% to con%act t he_ di %al qus 8f t he
struts 52°3Rd 55" OR" BF SISt & FAPEEd TR hgeC RIFEd Lol 87 16P58 Y ovFBEd.

Al t j . i h Jﬁrg I d dfit
intgrgﬁé ?Q%é¥€%ﬁﬁaggg%}gég 6ﬁs iay%%eQ&b ?gfﬁgyé%ﬁggfﬁgﬁg2égxggord:ng

to thi seleg‘og%g%\ﬁteﬁh@} theel Bk Lart §kdoe doppershiPpedofioma fagtory,
the ink cartridge 1 is 15 acconmpdated in an air-inperneable film bag under
a pressut et educearbrstati@ant tth t hei shr thd 52 ranth §3mengageath sviltdv & he

sem -circular projections 59 and 55. Thus, since the struts 52 and 53 are
held sitbhstraht? adr eyppenpande dufaom & aiwg st deefsaciese 4 yahdns, ttdwapdw s 56
and 57 on the 20 | evers SO and 51 can be prevented from be~.ng forced

i nwar d e cesgitelyer't dward t he contai ner 2.

Accordingly, when the ink cartridge 1 is taken out
of the bag, the levers 8 and 9 are opened by their own
elasticity. However, there 1s a possibility that, due

20 to long-time storage, the elasticity of the levers 8 and
9 may be reduced or lost, that is, the creep phenomenon
may occur, to plastically deform the levers 8 and 9 to
be closely contacted with or bent near to tﬁe protruded
stopper portions 16 and 17.

25 To mount the ink cartridge 1, the levers 8 and 9



"When the ink cartridge 1 is inserted into the ink cartridge hol der 30,
during the insertion process shown in Fig. 6D, unlocking projections 40 and
.QL1, forz~ed on 25 the ink cartridge holder 30, push the struts 52 and 53 -
19 - of the ink cartridge 1 upward. Consequently, the distal ends o~ the
struts 52 and 53 are noved over the sem -circular projections 54 and 55 and
the struts S2 and 53 are shifted upward so that they no longer limt
novenent of the pawls 5 56 and 57. Wen the ink cartridge 1 is further
depressed in this state, since the levers 50 and 51 are no | onger supported
by the @trramslﬁﬂbambﬂnsa,hmmb gradis b6x dnich BF rpassd dver itntkec engageheat
portions 37 and 38 by the presence 10 of the slopes 56a and 57a, and snap
out war d ludderinheritRerithceds hof thi epgagenene g@rlxdebmsw?wérﬁdh 3MeAt this
time, a click feeling, resulting fromthe elastic energy of the rel eased

| evers EGiﬁmeEe|Eﬁ%F§@ﬁt%P§aG§Q 2502t B2 % hefudde camldense & f act

h h k d fied

P S SARER. Ty aanpﬁﬁp%resﬁmﬂ?wbﬁé?aéééqxi&éf’éa'r:aﬁ. fer 2o
7C

L T f‘%?”?%éﬁ‘?%“vzﬁttﬁ?m'% e B TR 1S - LS VL W
paw s 6@farze%e6r7lg$e&e\éersfo%@adoﬁlthaer oL nchfentaeg aé'yet\}qée ig,heec;aces A

cont ai ner he pivotable struts 62 and 63 axe orrred “on

and 5 ofyt he, gophaineso2 bg Qqqesubﬁkaretalaﬁya%% oppeged tﬁotﬁﬁdp%é 66 and
67 of the | EVers 60 and 51. - Furthernore, sem -circular projections

64 and §5o¢r1&1&@6n’§do@®éﬂﬂ®dﬁﬁﬁofnaﬂZGSsﬁfthBQ tﬁ\eep&oﬁor@@ﬂnglguwsed to
the side faces 9 and 5 of the container 2, behind the pawls 66 and 67. 5

Accor di pgrito dhilst ésbbdaered cdlvenel head hkceartt tiedgeelgn sdahy pped it om a
factory, the ink cartridge 1 is acconmpbdated in an air-inpermeable film bag
undér a’pressiretheducddretheperndd hskaref Pde WhelsPop it St g ugy i8R and 63

O A T T BT e
(ne, 3 e LESTR Ao B Y, B0 S-Sl BRRLSRliBIn Rt oSz (he
cont ai negp, 2 heYOPH MR ah@nNIteh &b tderuding quide portlon 15 formed
on the lever 9 i1s guided along the slope 36a, formed on
15 the upper portion of the guide portion 36, to enter the
guide portion 36. Therefore, with the rotary portions
6 and 7 acting as fulcrums, the levers 8 and 9 are moved
outward by the guilde portions 35 and 36 to be separated
from the protruded stopper portions 16 and 17.
20 Further, in the ink cartridge holder 30, second walls
30b and 30c are formed perpendicular to the wall 30a to
define a gap having a width that substantially corresponds
to that of the lever 8. Therefore, during the insertion
of the ink cartridge 1, the lever 8 is moved along a

25 predetermined path, while being restricted by the walls

- 10 -



"15 struts 62 and 63. when the ink cartridge 1 is inserted into the ink
cartridge holder 30, during the insertion process shown in Fig. 7D,

.unl ocking projections 92 and 43, forned on the ink cartridge hol der 30,
push the struts 62 and 63 20 of the ink cartridge Z upward. As a result,
the distal ends of the struts 62 and 63 are noved over the sem -circular
projections 64 and 55, and the struts 62 and 63 are di splaced upwaxd. Wen
the ink cartridge 1 is further depressed in 25 this statE, since the |evers
60 and 61 are free fromthe - 16 support of the struts 62 and 63, the
pawl s 66 (dndaB? BAC nbRedhwevidid veingageasac pbeni-ons 37 and 38 by the
presence of the slopes 66a and 67a, and snap outward under the |ower faces
of the engagéﬂﬁtl‘bgr‘t:a.réﬁ-%g?e ahelder &0 $§ MEefpmaD lay cl PER ekR ding,

resulting fromthe elastic_ enerqgy of the released |evers 60.and 61 is given
to a usé(g?bﬁrh%? oF ’h%e“rd‘éﬁﬁl?e’n%%téopa&letcheaﬁ 1het PRk BEFMYitge e i s

I into it i1fied iti A di Iy, th t
orover | Yy med, biLe. 4 L3eRecl o0 108, APcordinglr e user, stops an

id i furt : i . t i i ~+.L 70 d
carty | dge.accer 10.ta &k Uer STROAED 6l 4o dpKenh N LeYEre 70 ar

rot at abLy sslppoLEted & Mehe arpkess ¢antdgbs1la pRsLieg 3! okﬁginr entire
|l ength by struts 72 and 73. The | ower ends of the levers 70 an M are

free. Peeldeanse @f pidrer 1 eyer s(dt apd ofilh et Bwtt hes 86 hbY 242 agd 73 serve as
short ribs 79 and 75. Recording to this enbodi nent, in case where the ink

20 cartpirdge: dt i s gatdemnidfit ed tiir ram icd ¢ e s nperineald wmf £l thbaguunderr a
pressure reduced state, grips 78 and 79 of the levers 70 and 71 are pressed
i nwar d Lowerrd i de achiithe aark 2aatd ideedeporlnkedhear gekyinbutastnéegee ribs
7918nd 175:_Lasr eaggggtpraingtgi %iod’tr?é rr[a)srtean.o creeping occurs in the
By way of non~limiting example, an "appropriate”
ink cartridge could be a cartridge of a particular color,
type of ink, capacity or model. This system can be used
to avoid attaching an ink cartridge of the wrong color
15 or type of ink.
When the ink cartridge 1 is further inserted, the
protruding guide portions 14 and 15 on the ink cartridge
1 are guided by the guide portions 35 and 36 of the ink
cartridge holder 30 tobemoved topredetermined locations,
20 at which slopes 12a and 13a, formed on the pawls 12 and
13 of the levers 8 and 8, are brought into contact with
the upper faces of engagement portions 37 and 38 of the
ink cartridge holder 30 to cause a resistance against

a further insertion.

25 When the ink cartridge 1 is further depressed in

_ll_



"25 ribs 79 and 75. _ 17 _  Wien the ink cartridge ~ is depressed into the
ink cartridge holder 30, as is shown in Fig. 8B, the ribs 74 and 75 of the
.levers 70 and 71 are first placed in contact with and gui ded by side walls
49 and 45 of the 5 ink cartridge holder 30 so that the levers 70 and 71 are
rotated about the roots of the struts 72 and 73 until they stand
substantially upright. Therefore, even when the grips 78 and 79 are
defornmed by creeping, the pawls 76 and 77 are | ocated outside the 10
engagenent, portions 37 and 38 of the ink _cartridge holder 30. Accordingly,
even if e gt F P& €78 BhaSF9Vaf ithe } Bverd 70-mdP 7Y L& dep- @BFord tVhar d t he

contain 2 due to the storage of the i cartridge 1 .in an air-inperneable
film 15%§9§g LiBF °a Bpraéé‘iuéeg?ééu&voe%tgkﬁ, 8@ UNBL 97 Scah’ be

ecur el r hi in.con t. wth the l.ower rtio. of _t he. engagenent
;orgipnéngquﬁdﬁgéfjgi é%%5§%né? 8Qbﬂ¥gi ?%gﬁfﬁ%,Pégsﬁpfrﬁbgﬁgo%fgiis
el asti CsaRQY 9hi d %o%'ivtefoﬂg Pndser: 50 18t the user £ Ak i%gg&%gémfe% t hat

20 the ink cartridge 1 is properly noved into its speci ( sition. .
Accegr di pghyt.i dhe dsera$40ps .an anegessal ymbyr thed; depressd ponghigs , 9A to

9C are diagranms showing an ink cartridge 1 according to a still further
enbodi nees udft 1he fBventihan.e 2bst hct Bink weposlf ment, realk 408 8i DBF &% and 83
are formed - 18
8 and 9, 1is given to a user so that the user can sense
a fact that the ink cartridge 1 is correctly moved into
its specified position, and the user stops an unhecessary,
10 further depression.

In a state in which the ink cartridge 1 is mounted
onto the ink cartridge holder .30, the levers 8 and 9 are
constantly urged outward by the guide portions 35 and
36, so that the engagement state is maintained even when

15 a small external force is applied to the levers 8 and

S.

In case where the ink in the ink cartridge 1 has

been consumed completely, the user grips the levers 8
and 2 with the thumb and index finger to elastically deform

20 the levers 8 and 2 about the protruded guide portions
14 and 15 supported by the guide portions 35 and 36, thereby
moving the pawls 12 and 13 inward from the engagement
portions 37 and 38 of the ink cartridge holder 30. When
the levers 8 and 9 are pulled up in this state, the ink

25 supply port 3 is removed from the ink supply needle 34,

- 12 -



‘to project fromthe obverse surface and/or the reverse surface of a
container 2 to locations in the vicinities of pa~~ls 86 and 87 of |evers 80
.and 21. Further, struts 89 and 85 are forned on the tab portions 82 and 83
opposite 5 the levers 80 and 81, so that they are positioned outside the

| evers 80 and 8L. According to the enbodi nent, in case where the ink
cartridge 1 is accommodated in an air-inperneable filmbag under a
pressure-reduced state, the levers 80 and 10 8~, are protected by the
struts 16 and 17 as previously described, so that they are prevented from
bei ng ceeep-eé oimedt oxat dtihbponl acrer 2 e AHsd,a aimaécdsar yt bpenimg of the

| evers 80 and 81 can be prevented by the struts 84 and 85 of the tab
portionsa8Z mndy83hakdgpedi®ically, since the tab portions 82 and 83 and
the struts 84 and 85 function as protective nmenbers for the |levers 80 and
81, the paw &n86hdrid ¥rbadd uventye edhebéi Rg2ae6f & et byresiidai ng with
others, so that the pawls 86 and 87 can securely be engaged with the ink 20
cartri dgB EoIEdém8EFFLICER i L alfhgfeh SHAFAGRED § ??kl Ear ERicdder 4
accprding to a further, enrbadi t of the invention. A_strut 92 is fornmed on
at geas‘fg&i?é”o‘?g?h q%e‘il/‘ae’fs%go y8Yerr i5° O.ngata?eﬁgt et etﬁ'ﬁ/er 90
provi de aface.of 25 the ai I S e 0,is

di sposegfggr- 815% t%fhé ls‘%?u“tqﬁggtel 'étrilgélr ssgzjtoaé\ggggu%%{%éln% %‘??lys O”f;}gg% t%pdper end

porti O”isipﬁlovﬁlc[@&a%? Eh%%féc}ﬁeﬁ‘&rbii(&@u e airﬁﬁ‘CEantzti@gée?{Sitd%ga whi ch

face of the lever 1I's opposed the container 2. S Accordihg to

enbodi negf, jever bloddhepiekeandintgeid bs wcaxdahaddii @l state
ai r-inperneable filmbag under a pressure reduced state, the

creep- -idet aerat i theofinlheckeveri @Pei § pravebhed ihyk sspperlty nge eHa eupper end
of the lever 90 with the strut 92. Thus, when the i.nk cartridge 10 1 is
moldit edB4 0 ehal i ke caetlrizlgeeholaleta g, batt waen| dast ¢hecltavete §02ils not
creep-defornmed, so that the lever 90 is _elastical |y deforned outward by
the pr&tkulBg stoppalspdtesbl £ tdndedirel §ORAGSTe ROPAMS oBE WEtIF t he
engagenent portion,37 of fhe._i cartridge holder 30. J.5 As a result,

el ect r od&% %fﬁﬁr%ﬂgesgﬁ?%%grngg%s 20 can be securely contacted with the

contact poi its, of khepnCantd iogiqaegpgbggrs}%%i@!}daﬁ' 28K Q%ICPP{EE%

condi tion can be maintained ~As deseri above, "according to t

i nvent i0f: o WREH 2@ AR d KL 3N Ehidde: hEn®OURt ed ot @ rafeh Bkogar t rp gge shol dEr,
the Il evers on both side faces of the ink cartridge axe forcibly urged

outsvar ¢ dyah hesinl fcaré vedge Jwl ged. SThusyhhoh ety tepmadisei Hedeotified
of the exact tine the pawls of the | evers have been securely engaged with
the 25 fiatkegatt endgd® kdl dergobtizigdieo 2tinstpessidshe menmemtas nthe2 0 -

previous embodiment, are supported by movable struts 52

and 53, which respectively extends from the rear (inner)

faces of the levers 50 and 51 to maintain appropriate
20 separation between the pawls 56 and 57 and the side faces

4 and 5 of the container 2.

Movable struts 52 and 53 are constructed so that
they can be deflected upward in order to allow the levers
50 and 51 to move. In this regard, i1t may be preferable

25 to provide each strut 52 and 53 with a "living hinge"

- 13 -



"the state in whzch the pawls are engaged with the ink cartridgehol derwith
apredeterm ned strength regardless of the elasticity of the levers. - 21 -
.VWHAT IS CLAIMED TS: 1. An ink cartridge having a contai ner containing ink
therein, and an ink supply port that communicates with an interior of the
contai ner and through which the 5 ink can be supplied to a recordi ng head
when the ink cartridge isnmounted to an ink cartridge holder of a recoding
apparatus, the ink cartridge conprising: a lever fornmed on a wall of the
container so as to be pivotable about an'ink supply port side thereof; 10 a

pawl on dhechgyethenitchits spgageabbenwintch sthent nkneart kijdge hohder; and a
protrudi ng guide portion to be contacted with the ink cartridge holder to
nmor e t he Bewer nidr @anpapeis ngb diyr,ecthionl 1¥5 g Aheadak gaet pirdge: aegor di ng
to claim1, further conprising: a protruding stopper portion which permts
a pi vot atbvierenpodi it heh ¢ evekhteo ssucht amdegrseetdatnthe gawe cah bre

di sengaged fromthe ink cartridge holder. 20 3. The ink cartridge according
to cl ai MeV¥ ., 20 rwadr &itve tivel bk ovhadieng tgGide Pkt £ onhies ef direeds tonu é si de
face of the lever. 4. The ink cartr~.dge according to any one of clains 1
to ¥ wWASGEEA ZNovieslén® sitReof theCpr STl iglgui de 25 portion is

tapered. - 2 , , .
P %eml-Cchular projections 54 and 55 or "dimples"

54 and 55 are formed on the side faces 4 and 5 of the
container 2 at locations to contact the distal ends of
the struts 52 and 53. One or more raised rings also could
10 be provided. Alternatively, the tips of the struts 52
and 53 could be rounded and fit into small matching
depressions in the wall of the container 2.
According to this embodiment, when the ink cartridge
1 1s shipped from a factory, the ink cartridge 1 is
15 accommodated in an air-impermeable film bag under a
pressure—-reduced state with the struts 52 and 53 engaged
with the semi-circular projections 54 and 55. Thus, since
the struts 52 and 53 are held substantially perpendicular
to the side faces 4 and 5, the pawls 56 and 57 on the
20 levers 50 and 51 can be prevented frombeing forced inward,
excessively, toward the container 2.
When the ink cartridge 1 is inserted into the ink
cartridge holder 30, during the insertion process shown
in Fig. 6D, unlocking projections 40 and 41, formed on

25 the ink cartridge holder 30, push the struts 52 and 53

..14..



- 5. Ani nk- ] et xecor di ngappar at usadapt edt orecei ve ink froman ink cartridge
havi ng a contai ner containing the ink therein, an ink supply port that
communi cates with an interior of the container, a lever formed on a 5 wall
of the container so as to be pivotable about an ink supply port side
thereof, a pawl on the lever, and a protruding guide portion for noving the
| ever in an opening direction, the apparatus conprising: an ink cartridge
hol der onto which the ink cartridge 10 is nountable a vertically extending
gui de portion, formed in the ink cartridge holder, for engagenent with the
protrudbdgtie delpard ronitdyerdvergher HeverCams e eopehy ngt der détsitonl 6. The
i nk-j et recording apparatus according to 15 claimb5, wherein the guide
portionepsisofstatdbonty 32 ante SBor ie ofo ve groove tGre & el imdoiy candi has a
sl oped upper end. 7. An znk cartridge having a contai ner containing ink
t her ei NPT&AE ahiPme Sdpph§ poran & Het e Sommhecat exn 23 hidtde anshafdrg®r of
t he contai ner _and through whi ch _the ink can be supplied to a recordi ng head

when t hBPHRK €32 rigE FERJUACed A F &h 1R 1&aPeM hoP deF R 6f P& "t odi ng

app ratgg, th qu cartridge conprising: a lever formed on a waJ.|l of the
contain AP%s>to 25 be pi vot abl e about an ink supp3.y port side thereof;

- 23 When the ink cartridge 1 is further depressed in
this state, since the levers 50 and 51 are no longer
supported by the struts 52 and 53, the pawls 56 and 57
pass over the engagement portions 37 and 38 by the presence

10 of the slopes 56a and 57a, and snap outward under the
lower faces of the engagement portions 37 and 38. At
this time, a c¢lick feeling, resulting from the elastic
energy of the released levers 50 and 51, is given to a
user, so that theuser cansensea fact that theinkcartridge

15 1l is properly moved into its specified position.
Accordingly, the user stops an unnecessary further
depression.

Figs. 7A to 7C are diagrams showing an ink cartridge
according to vet another embodiment of the invention,

20 in which struts 62 and 63, located behind pawls 66 and
67 of levers 60 and 61, are formed integrally with the
container 2.

The pivotable struts 62 and 63 are formed on the’
side faces 4 and 5 of the container 2 to be substantially

25 opposed to the pawls 66 and 67 of the levers 60 and 61.
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"a pawl on the lever, which is engageable with the ink cartridge hol ders and
a novabl e strut supporting the pawl of the lever. 8. The ink cartridge
.according to claim?7, wherein the novable strut is formed on the wall of
the container. 9. An ink~j et recording apparatus adapted to xeceive ink
froman ink cartridge having a container containing the ink thexein, an ink
supply port that communicates with an interior of the container, a |lever
forned on a to wall of the container so as to be pivotable about an ink
supply port side thereof, a pawl on the lever, and a novabJ.e strut
supportirguthbepawrof Skend-evercutleer apparaatsi cosprdbsiagd &% iake
cartridge hoJ.der to which the ink cartridge 15 is nountable and a

proj ect ifmrmedrandthe tiee 1 rfle caft pEdgBehdkd@s s thatardnfact spmes sdrut to
cause the strut to pivot and be displacEd. 10. An ink cartridge having a
cont ai néro ddnt af hdieg f2- ¢ k4 t ABAePn © fartd) &arc ¢ Rk aduppr y2 popehiligt the

comuni cates w-=.th an ipterior of the container and through which the ink
can be ?@ﬂﬁ#?eéGté”Hdrégording head when the ink cartridge is nountedto an
i nk .cartridge hol der of _.a recodi nq appaxatus, ,the ink cartridge .c rising:
25 & | ever f%ﬁﬁe‘ﬂrgﬁng k&I Ii'le“&fs Fﬁ%%%%{‘gf‘ﬁér WhsT Jql'é?/«alrr?Ig %@r%rlﬁg%?ng a
strut at it i en ti t i ey IS

pi vot ab e;l SZn%Hgig)% g#)%‘hga Ife%/grl":,O \%’i cﬁﬂi‘asqgﬁgaaéggﬁ%%\%}%hat ﬁ':sri nk
cartridge RalHehatedlin AR IdKe -k n@le FREOHAING APRALRISIS; AdRRI & O
receive ink froman ink cartridge having a container containing the ink

t her ei npra dovee-kydedeansaawal | vof thhgheodtainem@®do proNededratrd t's
substantially central portion with a strut about which the lever is

pi vot abbe, aant @3 pankat®drwi bk ktéweersenhecdpparhé uspeconprdesings &M i nk
cartridge holder to which the ink cartridge is nountable; a face, forned in
t h&0i nkandr 65 dfe ok depYefrer £OMREt OWi-t h it eget hreegitonubs €Re analer
bel ow the strut. 15 ~. 2. The ink cartridge according to any one of clains 1
to 4, 7°38BRNES D FURITHARD EdAPr SRRFP AREEIS pbR Ei bR, tRBrTedei Aacks
contaiqgréngp% overkng

v thevsemi-circular projections 64 and 65, the

pawls 66 and 67 of the levers 60 and 61 cannot be forced
inward toward the container 2 beyond the length of the
15 struts 62 and 63.

When the ink cartridge 1 is inserted into the ink
cartridge holder 30, during the insertion process shown
in Fig. 7D, unlocking projections 42 and 43, formed on
the ink cartridge holder 30, push the struts 62 and 63

20 of the ink cartridge 1 upward. As a result, the distal
ends of the struts 62 and 63 aremovedover the semi-circular
projections 64 and 65, and the struts 62 and 63 aredisplaced
upward.

When the ink cartridge 1 is further depressed in

25 this state, since the levers 60 and 61 are free from the
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‘a side face of the lever; and a protective nenber in the formof a strut,
which 20 is provided on the tab portion for restricting the |ever from
-opening outwardly. 13. The ink cartridge according to any one of clains 1
to 4, 7, 8, 10 and 12, further conprising: a strut on a novable free end
portion of a face of 25 the lever, the face of |ever opposing the

container. - 25 J.9. The ink cartridge according to any one of clains 1
to 4, 7, 8, 10, 12 and 13, wherein the lever is fornmed on each of two
opposite wa~.ls of the container. - 26

A AL. Afsulsp o AZL ofu the AU AYLSABARIY. AFL. AdS Rawys 6Af anA@eil.adNe . AL. Afr

A A Afr. Aur iMra=s+M'[ }
{vql gb] xqcoeq@aqm{@d]wpﬁ&aq:gm@a]tc@%é]l@]%a”>]7capeia?r g & dPcapeajscalea] cal cal
R M

ca]ca]ca]ca]ca]ca]ca]c“a]ca]cTa cal 8 n
slopés 66a 'and ®7a, and snap outward under the

lower faces of the engagement portions 37 and 38. At
5 this time, a click feeling, resulting from the elastic
energy of the released levers 60.and 61 is given to a
user so that the user can sense a fact that the ink cartridge
1 is properly moved into its specified position.
Accordingly, the user stops an unnecessary further

10 depression.

Fig. BAls adiagramshowing an ink cartridge according
to a further embodiment of the invention. Levers 70 and
71 are formed on the side faces 4 and 5 of the container
2, and are rotatably supported a more or less central
15 portion along their entire length by struts 72 and 73.
The lower ends of the levers 70 and 71 are free. Portions
of the levers 70 and 71 below the struts 72 and 73 serve
as short ribs 74 and 75.
According to this embodiment, in case where the ink
20 cartridge 1 is accommodated in an air-impermeable film
bag under a pressure reduced state, grips 78 and 79 of
the levers 70 and 71 arepressed inward toward the container
2 and are deformed largely, but since the ribs 74 and

75 are short and rigid, almost no creeping occurs in the

25 ribs 74 and 75.
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10@ 10%& ' dnd @ D1O0YER ) de Bot @ rdMhe contalner 2 due to the
storage of the ink cartridge 1 in an air-imperxrmeable film

15 Dbag under a pressure-reduced state, the pawls 76 and 77
can be securely brought in contact with the lower portions

of the engagement portions 37 and 38. As a result, a
click feeling, resulting from this elastic energy, is
given to a user so that the user can sense a fact that

20 the ink cartridge 1 is properly moved into its specified
position. Accordingly, the user stops an unnecessary

further depression.

Figs. 9A to 9C are diagrams showing an ink cartridge

1l accordingtoastill further embodiment of the invention.

25 In this embodiment, tab portions 82 and 83 are formed
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84 and 85 are formed on the tab portions 82 and 83 opposite
5 the levers 80 and 81, so that they are positioned outside
the levers 80 and 81.

According to the embodiment, in case where the ink
cartridge 1 is accommodated in an air-impermeable film
bag under a pressure-reduced state, the levers 80 and

10 81 are protected by the struts 16 and 17 as previously
described, so that they are prevented from being
creep-deformed toward the container 2. Also, unnecessary
opening of the levers 80 and Bl can be prevented by the
struts 84 and B5 of the tab portions 82 and 83,

15 Specifically, since the tab portions 82 and 83 and
the struts 84 and 85 function as protective members for
the levers 80 and 81, the pawls 86 and 87 are prevented
from being deformed by colliding with others, so that
the pawls 86 and 87 can securely be engaged with the ink

20 cartridge holder 30.

Fig. 10 is a diagram showing an ink cartridge 1
according to a further embodiment of the invention. A
strut 92 is formed on at least one of the levers 90 and

91 (i.e. at least on the lever 80 provided on a face of

25 the container 2 where the storage means 20 is disposed).
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the lever 90, which face of the lever 1s opposed to the

container 2.

5 According to the embodiment, even if the ink cartridge
1l is accommodated in an air-impermeable film bag undexr
a pressure reduced state, the creep-deformation of the
lever 90 is prevented by supporting the upper end of the
lever 90 with the strut 92. Thus, when the ink cartridge

10 1 is mounted to the ink cartridge holder 30, at the least
the lever 90 is not creep-deformed, so that the lever
90 is elasticallydeformedoutwardbytheprotruded stopper
portion 16 to securely engage a pawl 93 with the engagement
portion 37 of the ink cartridge holder 30.

15 As a result, electrodes 21 of the storage means 20
can be securely contacted with the contact points of the
ink cartridge holder 30, and also the contact condition
can be maintained.

As described above, according to the invention, when

20 an ink cartridge is mounted to an ink cartridge holder,
the levers on both side faces of the ink cartridge are
forciblyurged outward by the ink cartridge holder. Thus,
not only can a user be notified of the exact time the
pawls of the levers have been securely engaged with the

25 ink cartridge holder, but also it is possible to maintain
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ink therein, and an ink supply port that communicates

with an interior of the container and through which the

5 ink can be supplied tc a recording head when the ink
cartridge ismountedtoaninkcartridgeholderof arecoding
apparatus, the ink cartridge comprising:

a lever formed on a wall of the container so as to
be pivotable about an ink supply port side thereof;

10 a pawl on the lever, which is engageable with the
ink cartridge holder; and

a protruding guide portion to be contacted with the
ink cartridge holder to move the lever in an opening
direction.

15 2. The ink cartridge according to claim 1, further
comprising:

a protruding stopper portion which permits a pivot
movement ¢f the lever to such a degree that the pawl can
be disengaged from the ink cartridge holder.

20 3. The ink cartridge according to claim 1 or 2,
wherein the protruding guide portion is formed on a side
face of the lever.

4. The ink cartridge according to any one of claims

1l to 3, wherein a lower end side of the protruding guide

25 portion is tapered.
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with an interior of the container, a lever formed on a

5 wall of the container so as to be pivotable about an ink
supply port side thereof, a pawl on the lever, and a
protruding guide portion formoving the lever in an opening
direction, the apparatus comprising:

an ink cartridge holder onto which the ink cartridge

10 is mountable;

a vertically extending guide portion, formed in the
ink cartridge holder, for engagement with the protruding
guide portion to move the lever in the opening direction.

6. The ink-jet recording apparatus according to

15 claim 5, wherein the guide portion is substantially in
the form of a groove or a window, and has a sloped upper
end .

7. An ink cartridge having a container containing

ink therein, and an ink supply port that communicates

20 with an interior of the container and through which the
ink can be supplied to a recording head when the ink
cartridgeismountedtoaninkcartridgeholderofarecoding
apparatus, the ink cartridge comprising:

a lever formed on a wall of the contaziner so as to

25 be pivotable about an ink supply port side thereof;
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10@6&()_9I$%9ﬁg%g£12 strut supporting the pawl of the lever.
8. The ink cartridge according to claim 7, wherein
5 the movable strut is formed on the wall of the container.
9. An ink~jet recording apparatus adaptedto receive
ink from an ink cartridge having a container containing
the ink therein, an ink supply port that communicates
| Wwith an interior of the container, a lever formed on a
10 wall of the container so as to be pivotable about an ink
supply port side thereof, apawl onthe lever, and a movable
strut supporting the pawl of the lever, the apparatus
comprising:

an ink cartridge holder to which the ink cartridge

15 is mountable; and
a projection, formed in the ink cartridge holder,

that contacts the strut toe cause the strut to pivot

and be displaced.

10. An ink cartridge having a container containing
20 ink therein, and an ink supply port that communicates
with an interior of the container and through which the
ink can be supplied to a recording head when the ink
cartridgeismountedtoaninkcartridgeholderofarecoding
apparatus, the ink cartridge comprising:

25 a lever formed on a wall of the container, the lever
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& ()- "vooigel) theotlever is pivotable; and
a pawl on the lever, which is engageable with the

ink cartridge holder.

5 11. Anink-jet recording apparatus adaptedtoreceive
ink from an ink cartridge having a container containing
the ink therein, a lever formed on a wall of the container
and provided at its substantially centrazal portion with

! a strut about which the lever is pivotable, and a pawl

10 on the lever, the apparatus comprising:

an ink cartridge holder to which the ink cartridge

is mountable;

a face, formed in the ink cartridge holder, for contact
with a lower region of the lever below the strut.
15 12. The ink cartridge according to any one of claims
1l te 4, 7, 8 and 10, further comprising:
a tab portion, formed in the container, for covering
a side face of the lever; and
a protective member in the form of a strut, which
20 is provided on the tab portion for restricting the lever
from opening outwardly.
13. The ink cartridge according to any one of claims
1 to 4, 7, 8, 10 and 12, further comprising:
a strut on a movable free end portion of a face of

25 the lever, the face of lever opposing the container,.
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