| NK CARTRI DGE ATTACHMVENT/ DETACHMENT DEVI CE, RECORDI NG APPARATUS, LIQUI D
EJECTI ON APPARATUS, AND LI QUI D CONTAI NER BACKGROUND OF THE | NVENTI ON [ 0001]
The present invention relates to an ink cartridge attachnent/detachnent
device that slides an ink cartridge horizontally to load it into the main
body of a recording apparatus, 5 and a recordi ng apparatus conprising this
attachnent/detachnent device. The present invention also relates to a
liquid ejection apparatus, such as an ink jet recording apparatus, t hat

di scharges (ejects) a liquid, such as ink, froma recordi head and
records I&¥ @%\BT%&B@E HM@QW@NW Q@AGWHPEWQ& i GPRIP B {FESREAUBK qui d
10 target naterlaE? and a |iquid cartridge attachnent/detachnment device
provi ded MU Hh&JHGU Q@ &4 %pp%¥%tthUiﬂec%NE§éHER i nvention further
relates to a liquid container (liquid cartridge) including. an ink
cartridge. [0002] In this case -such a-liquid ejection apparatus !11.5

i ncl udes not only a recording apparatus, such as a printer, a copier or a
facsimle machine, that enploys an ink jet recording head and that, by
ejecting ink, records inages on a recordlno naterlal but al so an apparat us
wherein, instead of ink, BAGERREU bt INWENTZEN] nt ended pur pose i s
ej ected by liquid ejectlon 20 a Ch corresponds to. the recordlng
head, ontl@ U kj ect ed ﬂla%meésf%e%nﬁﬁf%wawem b [OoRPdPoRaS tEodge
recordin terial 1, and the liqu S ached to,the ted liquid
L arget . et A T BT bRt bt hes Fe0B AP Abad s Fhe SFEqui d

horizontallytoload it into themainbodyof a recording apparatus,

v 5 and a recording apparatus comprising this attachment/detachment
device. The present invention also relates to a liquid ejection
apparatus, such as an ink jet recording apparatus, that discharges
(ejects) a liquid, such as ink, from a recording head and records
on {attaches the liquid teo) recording material (an ejected liquid

10 target material), and a liquid cartridge attachment/detachment
device provided for the liguid ejection apparatus. The present
invention further relates toaliquidcontainer (liguidcartridge)
includihg.an ink cartridge.

s e = 100021 k In this case; -such a-liquid ejection apparatus -

";"‘1-5 includes not only a recording apparatus, such as a printer, a
copier or a facsimile machine, that employs an ink jet recording
head and that, by ejecting ink, records images on a recording
material, but also an apparatus wherein, instead of ink, a liquid
consonant with an intended purpose is ejectedby a 1iquid ejection

20 head, which corresponds to the recording head, ontc an ejected

ligquid target material, which corresponds to recording material,



ej ection head can be a color material ejection head used for manufacturing
a color filter for aliquid crystal display, an 5 el ectrode materi al
(conductive paste) ejection head used for formng an el ectrode for an
organic EL display or a plane light-emtting display (FED), a bio-organic
ej ection head used for bio-chip manufacturing, or a sanple ejection head
used as a precision pipette. 10 [0004] An explanation wll now be given for
an ink jet printer as an exanple ink jet recording apparatus or an exanple
liquid ejection apparatus. A conparatively large pressing force is required
to | oad anditiile ¢anuiddye atitaghad taktheteipdimel iquiieha sephmattedind -
cartridges are provided for individual colors, 15 a pressing force of about
4.9 to 6[Q0PBIs sufficiéntaddoheerr to toe &ﬁqomdkﬁﬁﬂﬁﬁﬁbeﬁhﬂtlkﬁukﬁ5|ngle
package type wherein ink cartrldges for-a plurality of colors are

i nt egral ye¢brardhesiingan hephruralprymefencad! e sarle oy daatedised i@y | ar ge-
pressing, which is plural tinmes as large as 4.9 to 6.9 N, is required. Such
20 a | arBenpfestiRgngorcECtan b légsr fed o 1iaNg casamidalnidicarad .dgd is

| oaded vertlcally; however, when the ink cartridge is to be slid in a

di reéti ofi! %FE§?d?h@ﬁt?ﬁéa@eﬁFPE&PCGFW@CP@@ﬁeduﬁﬂﬁﬁt%ﬁﬂahQiﬁhWﬁ?QN an
unnatural force is also inposed on the ink j rinter. Thus, the

appl i cat fBﬁmegsﬁEheéngFﬁéeplfe&faﬁgOrﬂgnflé:r@é‘ L SRHAt i¥ald f%arﬁﬁ)sm ble. -
at t achoht PACT BOREEAPSAB0FBLRY nr S Bhpl DyRl CHe AT E | ol & broR foead used

for bio-chip manufacturing, or a sample ejection head used as

a precision pipette.

10 [0004] An explanation will now be given for an ink jet
printer as an example ink jet recording apparatus or an example
liquid ejection apparatus. A comparatively large pressing force
is required to load an ink cartridge into an ink jet printer.
When separate ink cartridges are provided for individual colors,

15 a pressing force of about 4.9 to 6.2 N is sufficient. However,
for an ink cartridge unit of a single package type wherein ink
cartridges for.a plurality of colors are integrally formed, since
a plurality of needles are provided, a very large pressing, which
is plural times as large as 4.9 to 6.9 N, is regquired. Such

20 a large pressing force can be exerted so long as the ink cartridge
is loaded vertically; however, when the ink cartridge is to be
slid in a direction other than the vertical direction during
the loading process, an unnatural force is also imposed on the
ink jet printer. Thus, the application of such a large pressing

25 force is practically impossible.



| ever to obtain a |large pressing force. According to this device, the
rotation of a cartridge attachnent/detachnent lever is 5 transmtted to a
link plate to enable the unlocking of a link |ever and the |oading of an
ink cartridge into a holder. However, this device is one developed for the
| oadi ng of ink cartridges for individual colors, and does not provide the
| arge pressing force required to cope with an ink cartridge unit of a
single 10 package type wherein ink cartridges for a plurality of colors are
integrally formed. Further, if a cartridge attachnent/ detachnment |ever and
a link plfapésprovi ded foisedcobedoin phéendl dvcuméntdr { siadgesk ddwetmuddzer of
parts woul dbe increased, and accordingly, the costs for parts would be

hi gher. abthOb@6htFderthehreatcdevicdgehshatmpiopei hige | padedipbe chashdeen

| oaded, is always subjected to another force for returning

t he. i nk- ¢averitdgebtafinamlartkow qetingrénbee -t hAtcosdivariectbdstdevidae i nk
cartridge. Therefore, to maintain the | oaded state, the pressing force for
| oadi ng the Knkaéapnrpégé ﬂﬁgﬁrBQGQr@éﬁ@ﬁhm@mﬂﬁﬁﬁ&dﬂh@aﬂﬂnﬂeﬁaﬁ(%?

Q herwi se, a gap woul d appear between the ink cartridge and the flow path
menb&r, &AENEBALAEH p6i At 3 1ngr eliaded thoenahd & Alhecamiddgaamst téhel ifow pat h
menber would be shifted, making it inpossible to detect the amount of ink
r emai ni néevmrawmﬁﬂefaa@%gﬁ fprdix shrfridgectnime %@h@%t DI HEs may
al so occur due to variances in the size tol erances - for the parts.
However , tB1EoffVGRat F oRNEhBE Ve PPEBr BRF dens uttrdny é?%e“ﬁf & gt dBice and

nalntaln a cloged contact_state is
for individual colors, and does not provide the large pressing

force required to cope with an ink cartridge unit of a single

10 package type wherein ink cartridges for a plurality of colors
are integrally formed. Further, i1f a cartridge
attachment/detachment lever and a link plate provided for each
of the color ink cartridges, the number of partswouldbe increased,
and accordingly, the costs for barts would be higher.

15 [0006] Further, a cartridge that is being loaded, or
has been loaded, is always subjected to ancther force for returning
the ink cartridge from a flow path member that .is connected to
the 'ink cartridge. Therefore, to maintain the loaded state,
the pressing force for loading the ink cartridge must be greater

20 than this other force. Otherwise, a gap would appear between
the ink cartridge and the flow path member, and contact points
provided for the ink cartridge and the flow path member would
be shifted, making it impossible to detect the amount of ink
remaining. Furthermore, a positional shifting of the contact

25 points may also occur due to variances in the size tolerances



not disclosed in patent docunment 1. [0007] Patent Docunent 1: JP-A-11-157094
5 [0008) To resolve these problens, it is one objective of the present
invention to provide an ink cartridge attachnent/detachnent device wherein,
even when an ink cartridge unit of a single package type, for which a
plurality of color ink cartridges are integrally fornmed, is enployed (i.e
even 10 when an ink cartridge containing different types of ink therein is
enpl oyed), very little power is required to produce and apply a large
pressing force to securely load the ink cartridge, so that, while the ink

cartri dgg goes f‘%%eﬂ@é Y HRIRX S toap%hkggﬂfgﬂ'o‘ht LHg Ox‘fuﬂ“s% Qafgd d s,

cartr|dg occur, prOVI recor |ng appar at us conpr|S|ng

this att QC’BH‘EQ ﬂ%@%%ﬁ“%or@%v' %@9@%151 & cl'o%ecf‘ | £GL 141

t he present thﬂ to prOVI I qul nt ai ner at can eeaS|

fixed tongg ?Eg@ Bt&geF %@%ﬁ”%o@%ﬂe%% gven when Iarge pressing force i's
i 0

20 require adi ng 010] I's yet anot her objective of thepresent

inventiongoh9 provpggegtlbgwd%eganalngp sbat_¢gnobg easily renoved from a
attachnent/degachnent device even when |arge pressing force is required for

| oadisng. [8808YMVARY OF THE NVENEH GNese $rdfi@kld, Ha achigwe diyjectabjecti ve,

according to a first aspect of the invention, an ink cartridge attachnent/
det achnegt the present invention to provide an ink cartridge

attachment/detachment device wherein, even when an ink cartridge
unit of a single package type, for which a plurality of color
i ink cartridges are integrally formed, is employed (i.e. even
10 when an ink cartridge containing different types of ink therein
is employed), very little power is required to produce and apply
a large pressing force to securely load the ink cartridge, so
that, while the ink cartridge can be easily removed, position
shifting of the locaded ink cartridge does not occur, and to provide
15 a recording apparatus comprising this attachment/detachment
device.
[0008) ... . It is.another objective of the present invention.
to provide a liquid container that can be easily fixed to-a
attachment/detachment device even when large pressing force is
20 required for loading.
[0010] Itisyetanothercbijectiveofthepresent invention
to provide a liquid container that can be easily removed from
a attachment/detachment device even when large pressing force
is required for loading.

25 SUMMBRY OF THE INVENTICN




device, which loads an ink cartridge into the main body of a recording
apparatus by sliding the ink cartridge, conprises: 5 cartridge hol di ng neans
for holding the ink cartridge upon insertion of the ink cartridge by a
predeterm ned stroke; and a rotating and sliding nmechanism using the
rotation of a lever armand the | everage principle, for producing the
pressing force required for loading the ink cartridge, and for converting
the 10 rotation of the lever arminto novenent of another predeterm ned
stroke required for the loading the ink cartridge. [0012] According to the
first aspeotl]since theTbhegehieaenthierowhechiaegoapavatingl yol anfitist ance
can be obtained between the operating point and the fulcrum is enployed, a
15 conparabpereel yf lErgdnverdn omgt ea £ak dertobi &g eed: t aldtereatof ds t a shmeet by
applying the |l everage principle very little power is required to produce
-a. .|l argdepiessi whithr deadsewen.ink sianglre dueckiag-ce theypemimkoady tof dge unit
can be easily | oaded or renoved. [0013] According to a second aspect of the
i nvent i omgco2@ihgr appe riaftkscant sildge rat ttdchnerk /cdet achhent dewwcesasf: t he
first aspect, the cartridge holding neans includes: an unl ocking mnechanism
t hat Scanceeiwidgehaoilnk ngameanggd ofrr draltidiagvdilve body caft1irkge egerni ng
apparatus by nerely rotating the lever arm [0014] According to the second
aspect, dhsestipa Pak tdgr tinkdgards ickie by reermnade f90M e TaliTKDOBRRDf t he
recording apparatus - 5 sinply by perform ng a_single-touch operation,
i.e., the r@Eaf-iL@ﬁ apd $hidieydtecdianishe Wpdtatihen rpéeférreaitd &Wve the

ink cartridge o ) ,
arm and the leverage principle, for producing the pressing force

required for loading the ink cartridge, and for converting the
10 rotation of the lever arm into movement of another predetermined
stroke required for the loading the ink cartridge.
[0012] According to the first aspect, since the lever
arm, for which a comparatively long distance can be obtained
between the operating point and the fulcrum, is employed, a
15 comparatively large lever ratio can be obtained. Therefore,
since by applying the leverage principle very little power is
required to produce.a large pressing force, even a single package
type ‘ink cartridge unit can be easily loaded or removed:
[0013] According to a second aspect of the invention,
20 for the ink cartridge attachment/detachment device o¢f the first
aspect, the cartridge holding means includes: an unlocking
mechanism that can remove the ink cartridge from the main body
of the recording apparatus by merely rotating the lever arm.
[(0014] According to the second aspect, since the ink cartridge

25 can be removed from the main body of the recording apparatus



can be snoothly executed and sinplified. [0015] According to a third aspect
of the invention, 5 for the ink cartridge attachnent /detachnent device of
the second aspect, the unl ocking nmechani smincludes: an unl ocking pin that
is noved together with the ink cartridge as the lever armis rotated; and
an elastic unlocking piece for releasing the | ocked state of the ink
cartridge by differentiating travel loci of 10 the unlocking pin in the
direction in which the ink cartridge is inserted and in the direction in
which the ink cartridge is renoved. According to the third aspect of the

i nventi imginebytgeav@d rnacys § Diglder sindioelera thich,i §.861 3 thaktibg ink
cartridge is locked in the direction in which the ink cartridge is inserted

15 and it tine oeked dri,t tiee dpeeati on gat ftinehl tdheeinbkeadrd thlgarits idgenoved.
Thus, only a single-touch operation is required to renove the-ink

cartri dgean YOEMpdtAogosthagtéd andosimbl aspedt of the present invention,
for the ink cartridge attachnent/detachnment device 20 of one of the first
to thirdi@&spects, the cardordgeg hod danghireansspactudéstha Logknstioder, which
is brought into contact with a driving rib projecting fromone of two
opposi t ef s dés Dhk tdeer t 1 inkg e artttrictigendndetzictimens deivdcagaf rndte arcondi ng
force exerted by an extraction spring; a slider holder, which is noved
t oget hera2eqi t khe moNabkenfragehahiibs ot biudgst hen wclostirderigothhét t he
- 6 lock slider is slidable; an engagenent pawl, which is pivotally
connect et treo e toektlser deitlanthehith eaghgedganaenghgedhener arm is
rotated; and an elastic unlocking piece for releasing the locked
state of the ink cartridge by differentiating travel loci of
10 the unlocking pin in the direction in which the ink cartridge
is inserted and in the direction in which the ink cartridge is
removed. According to the third aspect of the invention, the
travel locus for the unlocking pin is set so that the ink cartridge
is locked in the direction in which the ink cartridge is inserted
15 and is unlccked in the direction in which the ink cartridge is
removed. Thus, only a single-touch operation is required to
remove the ink cartridge. ca e e
[0016] - ~According to a fourth aspect of the present
invention, for the ink cartridge attachment/detachment device
20 of one of the first to third aspects, the cartridge holding means
includes: a lock slider, which is brought into contact with a
driving rib projecting from one of two opposite sides of the
ink cartridge and which is slid against an urging force exerted

by an extraction spring; a slider holder, which is moved together

25 with a movable frame while holding the lock slider so that the



rib formed on the slider holder to conbine the lock slider and the slider
hol der together; a lock spring for urging the engagenent 5 pawl toward the
engagenent rib; and a slide |lock piece, which slides, relative to the
slider holder, in a direction perpendicular to a loading direction in which
the ink cartridge is | oaded and which has a guide protrusion that engages a
gui de groove formed in the slider holder. According to the fourth aspect,
by enpl oying 10 a predeterm ned stroke to insert the ink cartridge, the ink
cartridge is held securely, while the ink cartridge, the novable frane, the

slider holgler aandidihe d egkdsbilder sar engagbnaet g0y1 f ariectsiinglpd vidtiall.l y
Therefore, only an extrenely sinple operation 1is required to securely hold

the ink cashméciged 45 {RO1VpcKhcedidengaha anficht Bnaapest aof ehiyademesnt i on,
for the ink cartridge attachnent/detachnent device of one of the first to
t he fourthilaspenisd dhe-He\dri dgmicicladess cantbbase thend,ooMisdh dex moidat abl y
connected to an upright rotation pin provided on a fixed frame; an arm main
body, whitlhe eltierdshd Ydsw 2Ogthéelhase lend dpoviargdf o heirrggarg flae engfagelmentmai n
body of the recording apparatus; and a knob, which is attached to the
di stab erpawi tokerdr bhermengbgdyenvhenbi naadbi- sfabke lspki pg cice, subpended
between the base end and the fixed frame and urges the lever armto be
posi ti onesll adegi rképtive tof theghti dardhd bder s onat doneendsn P23 ped@iiguiar
According to the fifth aspect, when the lever - 7 armis pivoted to either
the left ©? a Headigla By edid doddewbieht Ble byk tdar bfidgable lsmdaty anche
|l ever armis automatically noved .
which has a guide protrusion that engages a guide groove formed
in the slider holder. Accordingto the fourthaspect, byemploying
10 a predetermined stroke to insert the ink cartridge, the ink
cartridge is held securely, while the ink cartridge, the movable
frame, the slider holder and the lock slider are combined to
formasingleunit. Therefore, onlyanextremely simple operation
is required to securely hold the ink cartridge.
15 [0017] According to a fifth aspect of the inventicn,
for the ink cartridge attachment/detachment device of one of
the first to the fourth aspects, the lever érm.includes: a. base..
end, which is rotatably connected to an upright rotation- pin
provided on a fixed frame; an arm main body, which extends from
20 the base end toward the rear face of the main body of the recording
apparatus; and a knob, which is attached to the distal end of
the armmain body, wherein a bi-stable spring is suspended between
the base end and the fixed frame and urges the lever arm to be

positioned at either one of right and left rotation ends.

25 (0018] According to the fifth aspect, when the lever



to and halted at either the right or the left rotation end. Therefore, the
ink cartridge is not inconpletely positioned when 5 halted, but is halted
either at a position whereat the ink cartridge is conpletely |oaded into
the main body of the recording apparatus, or at a standby position whereat
the inserted ink cartridge is accepted. Further, in order to obtain such
effects, a bi-stable spring having a conparatively large |line dianeter and
a large 10 urging force is enployed. Therefore, the bi-stable spring also
has a function for positioning the ink cartridge so it projects slightly
towar d t ke eapifvadedt otdict nmi thieolyt D1t iee rectrdbpg-heafpaicat eseanead
facilitates the easy renoval of the ink cartridge fromthe main body. 15

[ 0019] Adbgortdiiendpit-ctabsiextdpraspactticf tdeer memtiomutdnatibel i nkngaedri dge
attachnment /detachnment device of the fifth aspect,. a. transm ssion. nenber
that is ot aned hadderchert wiitthethe hd evieghdr mi stieonkrelt exo taik buighead pressure
i ncrease spring to the base end of the | ever arm and wherein, when the

| ever ar zgefoneot dhedinkh canprddatcet /i kel idiacamliede o ppead iphed wiken
cartridge, an urging force exerted by the pressure increase spring presses
and Hol dd'alied, i astha dgrd sdthRaw t AposAk IOAMIS TR Ehedalycatbhidges a
fl ow path nenber. According to the sixth aspect even when a gap i s opened
bet ween tJWeCWﬁEﬂ%‘é‘?%Y|l@@@e§n%9¥%éhﬁlwr290§¥tqﬂf ﬁ%%@rcotﬁht%a}?%%ﬁ?ﬁl%g force
exerted by the fl ow path nmenb and the variances jn part_ tolerances,
the urgi ¥ @&éeséﬁélﬁipé(dpoﬁﬂ‘ttlﬁél ﬁP§§§éFetFﬁc%E§§‘ét§BrFH5 FerhpbAPRdi®o t he

I nk Cartrl(gépted Further, in order to obtain such effects, a bi-stable
spring having a comparatively large line diameter and a large

10 urging force is employed. Therefore, the bi-stable spring also
has a function for positioning the ink cartridge so it projects
slightly toward the rear face of the main body of the recording
apparatus and facilitates the easy removal of the ink cartridge
from the main body.

15 [00192] According tc a sixth aspect of the invention,
for the ink cartridge attachment/detachment device of the fifth
aspect, a transmission member that is rotated together with the
lever arm is connected through a pressure-increase spring to
the base end of the lever arm; and wherein, when the lever arm

20 is rotated in a predetermined direction to load the ink cartridge,
an urging force exerted by the pressure increase spring presses
and holds the ink cartridge so that the ink cartridge closely
contacts a flow path member. According to the sixth aspect,
even when a gap 1s opened between the ink cartridge and the flow

25 path member by the returning force exerted by the flow path member



and the flow path nmenber, so that these two nenbers are held to always

cl osely contact each other. 5 [0020] According to a seventh aspect of the
invention, for the ink cartridge attachnent/detachnent device of one of
the first to the sixth aspects, the rotating and sliding nechanism is
constituted by a rack and pinion nmechanism According to the seventh
aspect, a conparatively sinple structure can be used 10 to convert the
rotation of the lever arminto the novenent of the novable franme or of the
ink cartridge that is held by the novable frame, the novenent being the

novenent ofy the REedeteldY ned pastr ke chafkiied ther uk-adinbd rthied Bkeeakhr i dge.
Further, since a transm ssion path or the |length of "an acti on can be

conpar at ipelh el pricReneased kyaeapkpyi g 1HespErked the vHenhen efhirpartigecan be
reduced, ‘conmpared with when nultiple gear trains are enployed to provide

the trangissiin PB4 patih MElde AcCOs di gt t BhaBeetgbt ReABBeEt a0k hbed
invention, for the ink cartridge attachnent/detachnent device of the

seventh 20 AspeEd ,clhe=1ptadhrgcansashi dtRgr echani smincludes: a first
pinion, which is attached to the base end of the lever armto rotate

together wgdothe |ever acddraisdidte bargveriichdpag@aoff thet ihaektieahi ng
with the first pinion and a second rack for transmtting the novenent of
t he firstfgackh«omistdean adoaga2bachheanstesschinepat Hevaceontii paki of
pi nion, which has a second - 9 pinion nmeshing with the second rack and a
third pintlon fiest te dhens ik ithgspleetsot Gh e o twft irdrasdcond pigmechdowsst r eam
along is constituted by a rack and pinion mechanism. According to
the seventh aspect, a comparatively simple structure can be used
10 to convert the rotation of the lever arm into the movement of
the movable frame or of the ink cartridge that is held by the
movable frame, themovement being the movement of the predetermined
stroke required for lading the ink cartridge. Further, since
a transmission path or the length of an action can be comparatively
15 increasedbyemploying the rack, the number cof parts can be reduced,
compared with when multiple gear trains are employed to provide
the transmission path. .. - _ A
to021) - ¢ According to an eighth aspect of the invention,
for the ink cartridge attachment/detachment device of the seventh
20 aspect, the rotating and sliding mechanism includes: a first
pinion, which is attached to the base end of the lever arm to
rotate together with the lever arm; a slide bar, which has a
first rack meshing with the first pinion and a second rack for

transmitting the movement of the first rack downstream along

25 a transmission path; a combination pinion, which has a second



the transm ssion path; and a third rack, which is provided on

pi ni on. [0022] According to a ninth aspect of the invention,
cartridge attachnment/ detachnent device of the sixth aspect,

transm ssion path provided by the second rack, the second pinion,

t he novabl e
frame slidably attached to the fixed frame and neshes 5 with the third

f or
t he

the ink

the third

pinion and the third rack is arranged 10 in each of right and left sides of
the Il ever arm [0023] According to the eighth and the ninth aspects of the
i nvention, regardless of the position of the rotational fulcrumof the

| ever ar pirdibropiddringpaiith foe ss@adid yrstk dang at beimevabheofir gse can be
designated as the |last application point 15 for the transm ssion of force to
t he novaliwenfsmaine: ihehd betathiansart ssho s qaihs drd car danged reanbeflbngi des,

t he novabl e frane can be prevented from being inclined when the.
cartri dgeHe tatdached andoaet acdred, a andi fdrthek, thechnkscarbridge can be
snoot hly and steadily | oaded and renoved. 20 [0024] According to a tenth
aspect oftitchmoivabért fpame glheldmky esdtbcheget atittec inwetl/ tletme kmehtnedeesce of
one of the first to the ninth aspects further conprises: ink cartridge
erronzousvitiserie orhjpréveinni@n. neans for preventing the insertion
ink cartridge when the lever armis |located at a set position 25 at which
the lever[@38i s supposeictordensihen #oathbly efpent of the inkevdionidge is
conpl eted, or when the lever armis |located at a position other than a

r eset pogﬁqﬁdﬁmaﬂnﬁhc@ntré@qpn@t@ﬁchment/detachmen device of the sixth

i nk

of the

aspect, the transmission path provided by the second rack, the

second pinion, the third pinion and the third rack is arranged

10 in each of right and left sides of the lever arm.

[0023] According to the eighth and the ninth aspects

of the invention, regardless of the position of the rotaticnal

15

20

25

fulcrum of the lever arm, an optimal point for smoothly sliding
the movable frame can be designated as the last application point
for the transmission of force to the movable frame. When the
transmission paths are arranged on both sides, the movable frame
can be prevented from being inclined when the. .ink cartridge is
attached and detached, and further, the ink cartridge can-be
smoothly and steadily loaded and removed.

[0024] According to a tenth aspect of the invention,
the ink cartridge attachment/detachment device of one of the
first to the ninth aspects further comprises: ink cartridge
erroneous insertion preventionmeans for preventing the insertion
of the ink cartridge when the lever arm is located at a set position

at which the lever arm is supposed to be when loading of the

- 10 -



the ink cartridge is enabled, or when the ink cartridge is to be inserted
while only the cartridge hol ding neans on one side 5 is operated. [0025]
The mai n conventional erroneous insertion prevention neans for an
off-carriage ink cartridge are: one for electrically detecting electrical
conduction, and another one for physically preventing the insertion of an
ink cartridge 10 that does not engage a protrusion that is fornmed on the
cartridge hol derside. However, these neans canbe applied for ink cartridges
provi ded for individual colors, and are not always satisfactory for an ink
cartri dge nmidartafidyesi gl eompspickage, typeshéortidi thvea armr aki Lycatedol or
ink cartridges are integrally formed. 15 [0026] Wereas, according to the
tenth aspgcta foditelon nviendd arhamhenrédet | pyef t aom a5 Woetahedloattiagposi ti on,
other than the reset position,. whereat the ink cartridge-.should..no.t be
i nserted,tlEndnthersdthel dok cardnaldiged) sot owlbeni biser iekdl abrtrhdget imefo
operation of the cartridge hol dingneans is not perforned, 20 and an

err oneousha nsevdrtenrd ofhitlee andly cauet ciaddge lids ep hevelingd meaFwr thepnewksenet he
ink cartridge is to be inserted while the 1ink cartridge hol ding neans only
on onk siide amedriew). operated, the ink cartridge is tilted, so that the
insertion of the ink <cartridge is inconplete. Therefore, the nmeans provided
in the 25[@&Hh aspect iBhefrhakti¢enaent henpt eveheneaufeansetbionhe
erroneous - 11 insertion of an ink cartridge of a single package type.
[0027] ACR\thIHg b eaks el@ntdn sebeccabriefte ihfeftrbhldge are: one

for electrically detecting electrical conduction, and another
one for physically preventing the insertion of an ink cartridge

10 that does not engage a protrusion that is formed on the cartridge
holderside. However, thesemeanscanbeappliedforinkcartridges
provided for individual colors, and are not always satisfactory
for an ink cartridge unit, of a single package type, for which
a plurality of color ink cartridges are integrally formed.

15 [0026] Whereas, according to the tenth aspect of the
invention, when the lever arm is located at a position, other
than the reset position, whereat the ink cartridge.should.not .
be inserted, and when the ink cartridge is to be inserted at -
thistime, cperationof thecartridgeheoldingmeans isnot performed,

20 and an erroneous insertion of the ink cartridge is prevented.
Further, when the ink cartridge is to be inserted while the
ink cartridge holding means only on cne side is being operated,
the ink cartridge is tilted, so that the insertion of the ink
cartridge is incomplete. Therefore, the means provided in the

25 tenth aspect is effective as the preventionmeans for the erronecus
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for the ink cartridge attachnent/ detachnent device of the tenth aspect,
the ink cartridge erroneous insertion prevention neans 5 includes: an
erroneous insertion prevention protrusion protruded fromthe fixed frame of
the recording apparatus toward a lock slider; a slide |ock piece sliding,
relative to the lock slider, 1in a direction perpendicular to the direction
in which the ink cartridge is inserted; and a guide groove fornmed in a
slider 10 hol der noved together with the novable frane of the recording
apparatus, and engaged with a guide protrusion provided on the slide |ock
pi ece, whesrsirtidre gliade grooverisiddaped sosihdle pabsagehé&yprk cartridge
is to be inserted while the lever arm is located at the set- position, the
slide | ockk@@Ece takes ahdSerdavelbiongnleolaikenid bepercsughtthia iogenidonw t h
the erroneous insertion prevention protrusion and to prevent the insertion
of the infoxdhe inggeartradeeratnacimerhédelevbnent adepeee of fife tenth
invention, when the lever armis |ocated at the set position, the erroneous
i nserti ores¥edthe ik Iddy CEirdgd Ao ieAROBicCaE WnSIe Y20 04 Papyaatliofe g agisSnp| e
structure wherein the erroneous insertion prevention protrusion is forned
on the fixeeldemreahRd HOREOSIFaies e ot L QThRT §UFBE L GREGRE 1S IBht PRPedudrgo28]
According to a twelfth _aspect of the invention, for the ink cartridge

at t achment7¢fet BetinehredelfaBe op L t Heet BREATADBIoRPPREZENEY ERMR TS fedf Tkt he
ink cartridge erronequs Lnsertjon - 12I6£reVﬁntLon means incl udes: an

er r oneous® + HE®F £ iR LpPEVEREK It e 4f Gtir! s THr Gt rYGedt o ke Filk8§Tr r ane

of the refgr£“é¥kection perpendicular to the direction in which the ink
cartridge is inserted; and a guide groove formed in a slider
10 holder moved together with the movable frame of the recording
apparatus, and engaged with a guide protrusion provided on the
slide lock piece, wherein the guide groove is shaped sc that,
when the ink cartridge is to be inserted while the lever arm
is located at the set position, the slide lock piece takes a
15 traveling locus to be brought in contact with the erroneous
insertion prevention protrusion and to prevent the insertion
of the ink cartridge. According to the eleventh aspect.of the
“invention, when the lever arm is located at the set position,
the erroneous inserticon of the ink cartridge is inhibited with
20 z comparatively simple structure wherein the erroneocus insertion
prevention protrusion is formed on the fixed frame and the shape
of the guide grcove is contrived.
[0028] According to a twelfth aspect of the invention,
for the ink cartridge attachment/detachment device of the tenth

25 or the eleventh aspect, the ink cartridge erroneous insertion
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apparatus toward a lock slider; a slide |l ock piece sliding, relative to the
| ock slider, in a direction perpendicular to the direction 5 in which the
ink cartridge is inserted; and a guide groove forned in a slider holder
noved together with the novable frane of the recording apparatus, and
engaged with a guide protrusion provided on the slide |ock piece, wherein

t he gui de groove is shaped so that, when the lever armis pivoted fromthe
reset position to 10 the set position while only the cartridge hol di ng nmeans
on one side is operated, the slide |ock piece |ocated close to the

cartri dgBreHendiing Means dRCLNEESthén SITdONERAS i1t BjerRE 8T akes a
traveling |l ocus to be brought into contact wwth the errqneous insertion
prevent i BHOBEBEAGESOR AT UEs i PEnt end i%sserihage = dine et FokAtd¥ t ri dge.
According to the twelfth aspect. of the _invention, wth a conparatively

si npl e sﬁPQéFﬁFéSWmﬂ%¥qﬁgocgﬁ%ﬁﬁ&ﬁﬁ?Sﬁﬁ@&%%@%ﬁ?%?%@gﬁa%ﬂgxﬁ%f?ﬁ%Y%n is

e e r ORBOHRS JARICP LR of % Roo HRC At MAIgee Rt 0L bV REed: WEh the
oty 2 ho 6P RSO i 16 HBANEC orF SRECSTAS | 870 PUReR I PaBsof SAEEr of ng
of one o Aet itk dotatha U e et rdel AR VBT FagBecPF e
| nsert| on 25 preventl op. mrans, gl ydes: A oLl sien grelding uni b fors - 13

I.
when t he F cartri e s Thser [-ever armi s

positiono%tQ%% E@%BetE8ck9§§éc895%ﬂé991np£ﬁ¥e8&i&8 9?585gaigoghaped SO
f that, when the lever arm is pivoted from the reset position to
10 the set position while only the cartridge holding means on one
side isoperated, theslide lockpiece locatedclose to thecartridge
holding means on the other side that is not operated takes a
traveling locus to be brought inteo cbntact with the erroneous
insertion prevention protrusion and to prevent the insertion
15 of the ink cartridge. According to the twelfth aspect of the
invention, with a comparatively simple structure where the
erroneous insertion.prevention protrusion is formed on the fixed.
frame and the shape of the guide groove is contrived, theerroneous
insertion of the ink cartridge can be prevented when the lever
20 arm is pivoted from the reset position to the set position while
only the cartridge holding means on one side is operated.
[00292] According to a thirteenth aspect, for the ink
cartridge attachment/detachment device of one of the tenth to

the twelfth aspects, the ink cartridge errconeous insertion

25 prevention means includes: a collision avoiding unit for,
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of an elastic unlocking piece which is caused by a collision to an

unl ocki ng pin provided on an engagenent pawl . According 5 to the thirteenth
aspect, since the collision avoiding unit is provided, even when the ink
cartridge is inserted while the lever armis |ocated at a position other
than the reset position, the collision of the unlocking pins to the

fl exi bl e unl ocking pieces can be avoided, and the defornmation of the
flexible unlocking 10 pieces due to the collision is prevented beforehand.
[0030] According to a fourteenth aspect of the invention, for the ink
cartridgevhan 5@@@%%‘%%@%0?8&1@ wihele (319 L8¥RENR BB pet L0 Cgfred

col lision avoi ding neans includes: col | i si.on avoi di ng. convex SPFIIOH

rotating attb@é’Pﬁértl\ﬁntq’ltlf‘%t?é‘netﬁbeaﬁ%ﬁ%hpoﬁé\ﬁlonarf&lr Vel T Hhngefacdeddffact i ng
the collisjon av0|d|ng caonv ortion a eing inte y forped in an
engagemerft: r @B €0 @ﬁ;ﬁﬁ%& R%ﬁ?%ﬁaﬁﬁghehg g 3h%r%.%° *Pobating

| ocus for_the en nent is set. so that mhen he I ver armis | ocated
at a posﬂ’cc? OEH1 ot F{O He RreuEdesban idh %W% i Ak O %ge i s
i nser r.ot at.i | oc af the.en nent amA by, _whi ch the

unl oc | ng %31 Jeese%bt %SRGrFe o153 % %@%ﬁﬁ VOls&ll@oqupe& ed®and an
avoi di ng rotat ocus, b h .t ckin i no ol h the
el astic dﬁfdﬁ Eﬁ?ghgh? ?%J¥{8ar cc§98|ﬁg ?b the 8%%§eé% %ag%%et 25

of 'the I nygnti o iy %tcggggg@uxﬁ'e@@éepggamg HELHE L Bl o (e

col l'ision” av0|d|ng convex ron and ace ar prOV|de

normal rotafi ng; Lo ok EH?OSEQH@%&E&%tQ@%heC@fexible unlocking pieces

can be avoided, and the deformaticn of the flexible unlocking
16 pieces due to the collision is prevented beforehand.
[0030] According to a fourteenth aspect of the invention,
for the ink cartridge attachment/detachment device of the
thirteenth aspect, the collision avoiding means includes: a
collision avoiding convex portion rotating together with the
15 engagement pawl; and a sliding face contacting the collision
avoiding convex portion and being integrally formed in an
engagement .xib to be engaged with the engagement pawl, wherein .
a rotating locus for the engagement pawl is set so that, whén
the lever armis located at aposition other than the reset position
20 and when the ink cartridge is inserted, a normal rotating locus
of the engagement pawl by which the unlocking pin collides with
the elasticunlockingpiece is corrected and an avoiding rotating
locus by which the unlocking pin do not collide with the elastic
unlocking piece is selected. According to the fourteenth aspect

25 of the invention, with a comparatively simple structure that
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be corrected and changed to the avoiding rotating |ocus, and the collision
of the unlocking pin to the elastic unlocking piece 5 can be prevented.

[ 0031] According to a fifteenth aspect of the invention, for the ink
cartridge attachnent/detachnent device of one of the tenth to the
fourteenth aspects, the ink cartridge erroneous insertion prevention neans
i ncl udes: an erroneous insertion 10 prevention flap which adopts a
retraction attitude when the lever armis |located at the reset position,
and adopts a projection attribute when the lever armis |ocated at a

posi ti on tdeheeo lthgdont Aroiddany posiveKorordn@naanst dhromaklddngedricenagBangi ng
mechani sm for converting the novenent of the |ever arminto the novenent 15
of the emroWdsigsl/i Ader nogmapr €esatiiag flogys Afcbhgi AgIRIIREL PRiteEAPh

aspect, since the erroneous insertion prevention flag tis proj ected when the
@

| ever, ar AS $agERtaf Aand. Pogidgdo dileravoidimgnrehat ibgetopbsit #BA, the

insertion of the ink cartridge._is _physjcallg i npossi bl e. Further, when the
er r oneousn§eL L §ACRP hridreRELBRXEREP TR tonEDBro} &tk onrdGKiddePEéBREs i nto
sight_of a user who tries to insert the ink cartridge, the user can

vi suaf | y CaTdeHt iF5P - S%hsertion of the ink cartridge is inhibited. [0032]
According to si xteent h, aspect of the .invention, for ink cartridge
attachnenWQj?étaﬁachnent deb\‘ﬁcé:gr 9 the? 25 99 ddh e RPES e‘?:lfL ?:%t%éngﬁP n8Bus

i nsertion.preventian fl . 15 includes; a fla in _body directl

cont act i }hﬁzeh§é} i q@ﬁﬁﬁg%a%%?%éhT?ﬁF{%ﬁ?%%?ﬁ?ﬂggaech%rBéeﬁPetﬁé

erroneous %%Ehpgo the fourteenth aspects, the ink cartridge erroneous

insertion prevention means includes: an erroneous insertion

10 prevention flap which adopts a retraction attitude when the lever
arm is located at the reset position, and adopts a projection
attribute when the lever arm is located at a position other than
the reset position; and a rotaticonal direction changing mechanism
for converting the movement of the lever arm into the movement

15 of the erroneous insertion prevention flap. According to the
fifteenth aspect, since the erroneous insertion prevention flap
is projected when the lever.arm is located at a.position other .
than the reset position, the insertion of the ink cartridge is -
physically impossible. Further, when the erroneous insertion

20 prevention flap in the projection attitude comes into sight of
a user who tries to insert the ink cartf_idge, the user can visually
identify the insertion of the ink cartridge is inhibited.
[0032] According to a sixteenth aspect of the invention,
for the ink cartridge attachment/detachment device for the

25 fifteenth aspect, the erroneous insertion prevention flap
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of the ink cartridge; a rotary shaft rotatably connected to the fixed frane
so that an axial direction of the rotary shaft is 5 set in the w dthw se
direction of the fixed frame; and a conversion camfollower provided to an
end face opposite to the flap main body with the rotary shaft in between,
wherein the erroneous insertion prevention flap always adopts the
projection attitude by receiving an urging force fromurging neans that is
arranged 10 between the fixed frame and the flap. According to the sixteenth
aspect, the_erroneous insertion prevention flag hasa conparatively sinple
and funcihehufest ractiae Madid bioslysdirgeat g#dcastestprgspbal Pyertip3ueitdy and
effectively prevent the erroneous insertion of the ink cartridge. 15 [0033)
Accor di n§2€6 adetBAt BKt Rra$pacUcofor BE SVHIdNntGheh, eTHORFOUhel RFHRE &R ri dge
attachnment/detachment device of the fifteenth or the sixteenth aspect, the
rotati on8f. tRE riet i IehdRf ng TRdSRanS8mitnEPLaEabLy £PPg§erefhFenthpt vot s
in a direction_of the novenent of the |ever, arm by a predeterm ned angle

about 20fa%PEt AEPBR FPn tHRSVPle@Xdfrti GHE SGHitHe Uppdte iR oY $hetFidRd

oS RSRUELRL I SLLOEr ol o L6, e Sanents LSS LoD,
rotate towar 5 e geveé arm [ 0034 @c ording to an_eight gnt aspec{ of the
| nvent i of S 281 FGHCFEr PARSEEr £Pi ABeo ARt HEFHERR Yot BEhhBnt - Oeb? 4B 1R he -
15 TorSBSE MR SRR et R SR L L Lot o0 to
insertion prevention flap always adopts the projection attitude
} by receiving an urging force from urging means that is arranged
10 between the fixed frame and the flap. Acceording to the sixteenth
aspect, theerroneousinsertionpreventionflaphasacomparatively
simple and functional structure, andissolocatedas tophysically,
visually and effectively prevent the erroneous insertion of the
ink cartridge.
15 [0033] According toa seventeenthaspectof the invention,
fortheinkcartridgeattachment/detachment deviceofthe fifteenth
or the sixteenth aspect, . the rcotaticonal.direction changing
mechanism includes: a trigger which pivots in a direction of
the movement of the lever arm by a predetermined angle about
20 a rotation pin provided upright on the upper face of the fixed
frame; a conversion cam follower provided to the erroneocus
insertionprevention flap; and urging means for urging the trigger
s0 as to always rotate toward the lever arm.

(0034} Accordingtoaneighteenthaspect of the invention,

25 for the ink cartridge attachment/detachment device of the
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direction; and a conversion operating portion extending in the
circunferential direction fromthe distal end of the armtoward 5 the |ever
arm and the erroneous insertion prevention flap, wherein the conversion
operating portion has, at its input side, an input contact portion that
directly contacts the lever arm and, at its output side, a conversion cam
face, which slides and contacts the conversion camfollower of the
erroneous insertion prevention 10 flap. [0035] According to the seventeenth
and the eighteenth aspects of the invention, with a conparatively sinple
st ruct ur esevgidreergil \apeet ggere i ir lgpreder et wined 3hapem §O§ﬁﬁéﬁéé’d, t he
rotational novenment of the |lever armcan be converted into the 15 rotationa
novenent @iniarted rignddis Fobatiobropevandi eRtendpny ThefBroraedighe ink
cartridge can be inserted only when the lever armis |located at- the reset
posi tion L PPT BV ANhrEAdiGREHET S Al RPEESHER A PTEE BF pfenHiveéhtifokhe t he
ink cartridge attachnent/detachnent device of one of the 20 first to the
ei ght eenth HEPBA LTk hetl TG €0t FBEpAL 858 1r 8RAR T T $ddis tryprd
reduci ng a creeg | oad, which is ingosed on the individual _sections in the
mai n bodytRft LEHBT rAFdbrBAd ABpaPRENES 1HHA " 1Y PAGYER WWRENT 1R MEFEF 18 m
continuo%§h¥ stays at the se%. Eosition t mhi%h.the | ever . rn1is.su%%osed
to be whem'§ GRAVRG S8 BPCERE PHIPTEr1TT /i 8 ConpIERAY. 51987 a1} dOBFT Wien
the lever _armis | ocated at éh .set,. position a,considerably large lLgad is
inposed(ﬁpqqﬁfﬁrﬁﬁgﬁﬂﬂalggﬁ t?bEECth contaclts t%e iever arm, an%, a%
its output side, a conversion cam face, which slides and ceontacts
the conversion cam follower of the erroneous insertion prevention
10 flap.
[0035) According to the seventeenth and the eighteenth
aspects of the invention, with a comparatively simple structure
where only a trigger in a predetermined shape is arranged, the
rotational movement of the lever arm can be converted into the
15 rotational movement of the erroneous insertion prevention flap.
Therefocre, the ink cartridge can be inserted only when the lever
. arm is located at the reset position. ..
(0036] : According to anineteenth aspect of the invention,
the ink cartridge attachment/detachment device of one of the
20 first to the eighteenth aspects further comprises: creep load
reduction means for reducing a creep load, which is imposed on
the individual sections inthemainbodyof the recording apparatus,
that is caused when the lever arm continuously stays at the set
position at which the lever arm is supposed to be when loading

25 of the ink cartridge is completed.
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R

in the main body of the recording apparatus. Wen this state 1is continued,
a creep is caused in the sections in the main body 5 of the recording '
apparatus, and pressing force required to keep the ink cartridge in contact
with the flow path nenber can not be obtained. According to the nineteenth
aspect of the invention, since the creep |oad reduction neans is provided,
the individual sections in the nainbody of the recording apparatus are

mai ntained 10 in the state where the creep does not occur. Further, although
the ink cartridge is slightly retracted, the pressing force required for

| oadi f i nk i,d ' bt ai ned. . f , ' | ar. | oad

cause 3 Q8GR & ot i mieen B TRECH %Samv%%[I%rceat?%%ﬁtoﬁfgg?Sﬁe%aﬁsgéﬁﬁﬁnfﬁﬁdf of
h di h i ng.. 15 i : I [ t

R AT e N L B e

cartri dge | S tached, and, detached.  [9033] Acgor dhng tg,a, Lyenti et b aspect
'ﬁ:[ or C@Ee In ? %I’TEI’]P?

of the invention, cartridge at det achinent  device of the

20 ni net eenth,Rpecls, Lhe-sspes |OALALdUCLEON BBANSNLICh UdRS i okAgy Mans

for urging the Tever 'arm ted at e set position to rotate toward the

resets posid ir@n; r@Egraih?‘ég?p?gH'FﬁE?pa Lsh g falyhal td fg Ahe the‘i’(%reﬁar m at

a set standby position ocate backward fromthe set positio

tovard the,d st o%%rtiicgj['éhQ% oA d¥ edeterHed tp%[%ﬁlemle%éer[ QQ39hot

According to the twenti aspect of the invention, ever arm at the

set posithopptai aHHOMBALEAyngRvethd @itlB@eenth aspect of the invention,

since the creep load reducticn means is provided, the individual
secticns in themainbody of the recording apparatus aremaintained

10 in the state where the creep does not occur. Further, although
the ink cartridge is slightly retracted, the pressing force
required for loading of the ink cartridge is obtained. Therefore,
since a large load to cause a creep is not imposed on the individual
sections in the main body of the recording apparatus, the pressing

15 force required for loading of the ink cartridge is constantly
obtained, regardless of how often the ink cartridge is attached

- .and detached.
(003871 - According to a twentieth aspect cof the invention,
for the ink cartridge attachment/detachment device of the

20 nineteenth aspect, the creep load reductionmeans includes: urging
means for urging the lever arm located at the set position to
rotate toward the reset position; and a lever arm stop mechanism
for halting the lever arm at a set standby position that is located
backward from the set position toward the reset position by a

25 predetermined pitch.
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reset position by the force of the urging neans, and is halted at a
predeterm ned set standby position by the action of the 5 | ever arm stop
mechani sm Therefore, without a user's special attention, the | ever arm can
automatically reach the set standby position, so that the usability can be
i nproved. Furthernore, since the |oad inposed on the individual sections in
the main body of the recording apparatus is reduced, the service life 10 of
the main body of the recordi ng apparatus can be extended. [0040] According
to a twenty-first aspect, for the ink cartridge attachnment /detachnent

devi ce ofl0ené@jof first tAecdoshitricethtasgesintiarh aakecarctlrihgenivaseionon
state judging neans is provided, which, when a user attenpts to insert the
i nk cart rtheégéebeyoatmaa il 5t ipe it @odideddiist andeomadtioes. thawived tar thedge at
a predeterm ned position before the |oading of the ink cartridge, and nakes
it possitslsetf postiid arsdry the) fdgeewndt hee Pnglagt heansy agadofls bhétepnk
cartridge is normal or not. [0041] Since insertion of the ink cartridge
depends &t @s@resetFrmidiaditgt @Y P@s posanbpyi EeopchipBnedushe
insertion (abnormal insertion state) such as tilted insertion in which the
i nk cart rieyge ard isheer teghian gt af eeFRAPTENe WédPOVLdgGe URBFdFNEPREAAS i n
only one side is operated, and thus there is a_possibility that the ink
cartri dgé i aroriBus Fh e A8BRE AF e EaBed L artAout ceehridet iseit ssandby
(hereafter referred to as erroneous load). - 19 6 [0042] According to the

t went y- f iFSH HPec 5D hate HeesSiP L liidve fEfoRe B &l?é’@q'heFPﬁEh@gF‘PFnge
Insertlo%fﬁé&‘%ﬂé“%%ég)imposed on the individual sections in the main

body of the recording apparatus is reduced, the service life

10 of the main body of the recording apparatus can be extended.
[0C40] Accordingtoatwenty-first aspect, fortheinkcartridge
attachment/detachment device of one of first to twentieth aspect,
an ink cartridge insertion state judging means is provided, which,
when a user attempts to insert the ink cartridge beyond a

15 predetermineddistance, stops the inkcartridge at a predetermined
position before the loading of the ink cartridge, and makes it
possible for the user to judge whether insertion. state of. the
ink ‘cartridge is ncormal or not.
(0041} Since insertion of the ink cartridge depends on user’'s

20 activity, there is a possibility of erroneous insertion (abnormal
insertionstate) suchastiltedinsertioninwhichthe inkcartridge
is inserted in a state that the cartridge holding means in only
cne side 1s operated, and thus there is a possibility that the
inkcartridgeerronecuslyinsertedmaybe loadedwithout correction

25 {hereafter referred to as erronecus load).

_19_.



means stops the ink cartridge at a predeterm ned position before the

| oadi ng of the ink cartridge when a user attenpts to insert 5 the ink
cartridge beyond a predeternm ned di stance, the user can visually confirma
rear end portion of the ink cartridge to easily judge whether insertion
state of the ink cartridge is normal or not. As aresult, if the insertion
state is not normal, then the user can insert again the ink cartridge
correctly. Therefore, 10 it is possible to remarkably reduce a possibility
that the ink cartridge in the abnormal insertion state and w t hout

correcti mogdss erropeQusidhd aaded, dyryotayion-of 1Hs.Levee anm ?Eggér?ﬂ: .

According to a twenty-second aspect of the present "I nvention, for the ink

cartridgg AidAciEnti{derachmnent 4oy err lpged ilb@eft«ﬁls'ﬁysﬂa&étjaae%@ the

ink cartridge 1 nsertion state judgling neansincludes: al ever armrofation

restrictigng JechapisSeh e WHIE R QSIS 8t OtAtd It it b%‘éeirti%fr{rb_fe'fg%a

t e
reset position toward a set-positi'on so as to stop the inserted in

cartridgenat S8 nf 6#etREN ARG POSH1d 98 - wrédh [DOA4) AseERHId tloihBert
twenty-second aspect of the present invention, even if a user attenpts to

inserd thed nkcaktEirddge E@%‘Qﬁé i he- uadaterdded distance;nd hgdrotahi on of

the lever armfromthe ' reset position toward the set position is

restrict aghsuACGPEEhRAH, a R rNBENE PRIHE 1¢fn bRec KOt Akl Agrendagkiwh BgsABGhani sm
25 is also restricted. Therefore, the ink cartridge can be stopped - 20 at

the predehgigd nactkiast tifer Ao sestbtorbyhéeshki ehingitige ikohatikan of the
| ever armonly, the user can easily judge whet her

or not. As a result, if the insertion state is not normal, then

the user can insert again the ink cartridge correctly. Therefore,

10 it is possible to remarkably reduce a possibility that the ink
cartridge in the abnormal insertion state and without correction
is erroneously loaded by rotation of the lever arm.

[0043] According to a twenty-second aspect of the present
invention, for the ink cartridge attachment/detachment device

15 of the twenty-first aspect, the ink cartridge insertion state
judging means includes: a lever armrotation restricting mechanism
which restricts rotation of the lever arm from a reset position
toward a set positicn so as to stop the inserted ink cartridge
at the predetermined position.

20 [0044)] According to the twenty-second aspect of the present
invention, even 1if a user attempts to insert the ink cartridge
beyond the predetermined distance, the rotation of the lever
arm from the reset position toward the set position is restricted.

Accordingly, the movement of the rotating and sliding mechanism

25 is also restricted. Therefore, the ink cartridge can be stopped
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the insertion state of the ink cartridge is normal or not. [0045] According
to a twenty-third aspect of the present 5 invention, for the ink cartridge
attachnment /det achment device of the twenty-second aspect, the | ever arm
rotation restricting nechanismincludes: a restricting portion which is

di sposed at the reset position on a guide for guiding the rotation of the

| ever arm and which restricts the rotation of the lever armtoward 10 the
set position. [0046] According to the twenty-third aspect of the present
invention, since the restricting portion is fornmed at the reset position on
t he gui detf e gutt eliange thin¢dtads DNl @f . t P lhevesudtm byt hesteveriagnthiot ati on
restricting nechani smcan be readily 15 constructed w thout increase of
conponentopattisnantl tiie helvew acwsinly,[ th@4uFdr Aocerdiily todga whvebihg:f ourth
aspect of the present. invention, for the ink cartridge

at t achnenhkdenhaehlmeon déaitee ofofthendrd dantstidge twemaoendl rar aspects, there
is provided an 20 ink cartridge erroneous | oad warning neans, which, when
the ink [08d6ri dgelicacaibnognilo iangevariton tdtiatdke dpart ankolisd yo i oseled,
notifies a user of the erroneous |oading of the ink cartridge. [0048] Even
i f abSstraovengivhat fwekédel tindi ffadulitdgen gigrddmmn ofdoredusenhséevion of
the ink cartridge is adopted, it is difficult 25 to conpletely elimnate the
er r oneousfi hertwemt vfsedend kspecl theadevedgerflabnbe rabni neetriohiry at e)

because the insertion operation depends on user's activity.
mechanism includes: a restricting pertion which is disposed at

the reset position on a guide for guiding the rotation of the
lever arm and which restricts the rotation of the lever arm toward
10 the set position.
[0046] According to the twenty-third aspect of the present
invention, since the restricting portion is formed at the reset
position on the guide for guiding the rotation cf the lever arm,
the lever arm rotation restricting mechanism can be readily
15 constructed without increase c¢f component parts and with low
cost.
.[D047]. = According to a twenty-fourth. aspect of the present.
invention, for the ink cartridge attachment/detachment device
of one of first to twenty-third aspects, there is provided an
20 ink cartridge erroneous load warning means, which, when the ink
cartridge in abnormal insertion state is erronecusly loaded,
notifies a user of the erroneous loading of the ink cartridge.
[0048] Even if a structure that makes it difficult to perform
erroneous insertionof the inkcartridge isadopted, itisdifficult

25 to completely eliminate the erroneous inserticn of the ink
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[ 0049] For this reason, according to the twenty-fourth aspect of the
present invention, the ink cartridge erroneous load warning 5 neans is
provi ded, which, when the ink cartridge in abnormal insertion state
(erroneous insertion state) is erroneously |oaded, can notify the user of
the erroneous | oading of the ink cartridge. Therefore, upon the
notification, the user can correctly insert the ink cartridge again, and
then load the ink cartridge. 10 Accordingly, it is possible to renmarkably
reduce a possibility that the ink cartridge in abnormal insertion state
(erroneogsrtiradact i(ohnerand) 1awe nhicHowt addt)r &aGaie ¢ sty r omedtsign | oaded
by the rotation of the |ever arnl'Furtherh it is possible to remarkably
reduce acpessi-Birni ¢PEREE ORe USTK '@araGhidge-¥er roneously 15 loaded is left as
it is, and therefore it is possible to remarkably reduce a possibility that
ink is | é8R&&1by capil Fat§ HASVh éﬁéorﬁénﬁﬂééﬁﬁF%FW§P§§T§PPH§hs§§%?%¢
bet ween the inksupplg.needle,and the sealing -rubber. [0050] According to a
twent y- f PEtH @ BpESENGFI R Y Psehbe DOk FAVERLAGR, ST DY ehes it cur T ge
attachnment/ detachnment device_ of the twenty-fourth aspect, the ink cartridge
er r omeoudCPBEd 1 SWRERIVG efeand el : tilgr/o]tr%ﬁ a‘%ﬂrethfgg%h‘Be?b%%ﬁ% e of
closing .an insertion openin ortion far the ink.cartridge; .and a rib
For med o 138 TARBrS i o oF T PREOIP d RBBSCT St B AS RGP 190 T 9836 t 1 dge
is erroneously |paded, the rib_abuts against the in% - 22, cartridge and
estr] ot CHORATT oh o BREEIS T RETHer o Tt NP B e AoneaF FH fber
fronlbelnqhgkg %gé, upon the notification, the user can correctly insert
the ink cartridge again, and then load the ink cartridge.
10 Accordingly, it is possible to remarkably reduce a possibility
that the ink cartridge in abnecrmal insertion state {errcnecus
insertion state) and without correction is erroneously loaded
by the rotation of the lever arm. Further, it is possible to
remarkably reduce apossibility that the ink cartridge erroneously
15 loaded is left as it is, and therefore it is possible to remarkably
reduce a possibility that ink is leaked by capillary action due
to .-incomplete.sealing state between the ink supply needle and
the sealing rubber.
[0050] According to a twenty-fifth aspect of the present
20 invention, for the ink cartridge attachment/detachment device
of the twenty-fourth aspect, the ink cartridge erroneous load
warning means includes: a rotatable 1lid member capable of closing
an insertion opening portion for the ink cartridge; and a rib

formed on an inner side of the lid member, wherein when the ink

25 cartridge is erroneously locaded, the rib zbuts against the ink
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[ 0051] According to the twenty-fifth aspect of the present invention, when
the ink cartridge is erroneously |oaded, the 5 rib on the inner side of the
lid nmenber abuts against the ink cartridge and restricts the rotation of the
lid menber, to thereby prevent the Iid nenber frombeing closed. In this
manner, the erroneous |oading can be notified to the user. That is, upon
the notification, the user can insert the ink cartridge again, 10 and then
| oad the ink cartridge again. (0052) According to a twenty-sixth aspect of
the present invention, for the ink cartridge attachnent/detachnment device
of the toentyidg¢tdndspestyiche Fokathon rodgererkichamigodnado idrariehy means
further includes: a |id nenber open/close detector 15 which detects

open/ cl aseevént heh¢i Hidenbeber| 6058] bassar dilegero the twenty-sixth aspect,
since the lid nenber open/close detector can detect open/close of

the. | idme®del] thiceacdinmatot hbel taentibéi fitd rePegtosdd Cen Mes@divert ed
into an electrlc signal by which that fact can be notified to the 20 user
by way oinvienhieg, dvBphrayher inkechirks1dpe0ss] eAcomediuid it dordsmntiissevent h
aspect of the present invention, for the ink cartridge

att aBhnehitP derathpehbngsvedde 6f the LhEnitprbiok @balstﬁeagalmﬁé ithe ddr¢ ri dge
erroneous | oad_ warning nmeans further includes; an ink cartridge erroneous
| oadi ng 2BrE¥hfiee dant FersFéf-cwﬁlfcfrﬁ BPEGEALE Q%é%kb@&i%%péﬁa Rershin -
23 body from being activated until the lid nenger qun/plose det ect or

det ect s PFe¥enbf thfel  figRRBEr from being close his manner, the

erroneous loading can be notified to the user. That is, upon
the notification, the user can insert the ink cartridge again,
10 and then load the ink cartridge again.
[0052] According to a twenty-sixth aspect of the present
invention, for the ink cartridge attachment/detachment device
of the twenty~fifth aspect, the ink cartridge erroneous load
warning means further includes: a 1id member open/close detector
15 which detects open/close of the lid member.
(0053] According to the twenty-sixth aspect, since the 1lid
member open/close detector candetect open/closeof thelidmenber,.
the fact that the 1lid member is not closed can be converted into
an electric signal by which that fact can be notified to the
20 user by way of warning display or the like.
(0054] According to a twenty-seventh aspect of the present
invention, for the ink cartridge attachment/detachment device
of the twenty-sixth aspect, the ink cartridge erroneous load
warningmeans further includes: anink cartridge erroneous loading

25 state controller which prevents the recording apparatus main
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[ 0055] According to the twenty-seventh aspect, by provision of the ink
cartridge erroneous |oading state controller, there 5 is no possibility
that the recording apparatus main body is activated, until the close of the

lid menber is detected by the |id nenber open/close detector. Therefore,
there is no possibility that the recordi ng apparatus main body conducts an
initial filling step or the like for filling ink into ink flow 10 passages

provided within the recordi ng head when the ink cartridge 1is erroneously

| oaded. Accordingly, there is no possibility that waste ink is | eaked
out si de bhdyafpar beasgduet ivatdd untiitli @he 1fiid hémge sbppndcliolse dekecteven i f
the ink cartridge is erroneously |oaded. 15 [0056] According to a

t went y- edghtektaspdotseofoft Hée ilnvemdamdrgr @ recor di ng apparatus conpri ses: an
ink cartridge attachnent/detachnent device according to one of the first to
t he twent{pL$éVent h Aaspectisig wiei thesktivdesyasevektbartriede by prowdsiono a
mai n body of the recordi ng apparatus. According 20 to the twenty-ei ghth
aspect obft hbei huknthohritpe eecondbng lappandt asatanchetpebiededtvbeeei n
the ink cartridge can be attached and detached steadily with an extrenely
smal 15 f odeeno] POSELDAGCIitigr &t d- ke tisernd Hitdppapeltes oraihebodvehsi on, a
liquid ejection apparatus conprises: a liquid cartridge 25

at t achneactdevacinenntdevi-be, closesdf cﬁhﬁﬂaid Mg e drst dedgeted2hy bhe for

| oading the liquid cartridge into a main body of the |iquid ejection
appar at ug; dc avebiedg @ HF1/d I Sretiee Tt holTdiergfore, there is no

possibility that the recording apparatus main body conducts an
initial filling step or the like for filling ink into ink flow

10 passages providedwithin the recording head when the ink cartridge
is erronecusly lcaded. Accordingly, there is no possibility
that waste ink is leaked outside the apparatus due to the initial
filling step or the like, even if the ink cartridge is erroneously
loaded.

15 [0056] According to a twenty-eighth aspect of the
invention, a recording apparatus comprises: an ink cartridge

...attachment/detachment device according to . one. of the first to

the twenty-seventh aspects, which slides an ink cartridge to
load into a main body of the recording apparatus. Acccrding

20 to the twenty-eighth aspect of the invention, the recording
apparatus can be provided wherein the ink cartridge can be attached
and detached steadily with an extremely small force.
[0057] Accordingtoatwenty-ninthaspect of the invention,
a liquid ejection apparatus comprises: a liquid cartridge

25 attachment/detachment device, for sliding a liquid cartridge,

_24_



the liquid cartridge upon insertion of the liquid cartridge by a
predeterm ned stroke; and a rotation and sliding nechanism 5 using rotation
of a lever armand the | everage principle, for producing pressing force
required for loading the liquid cartridge, and for converting the rotation
of the lever arminto novenent of another predeterm ned stroke required for
| oading the liquid cartridge. 10 [0058] According to a thirtieth aspect of
the present invention, a liquid container, which is enployed for a liquid
ej ection apparatus that includes a liquid contalner accommodati on portion,

i n whi chariefbrqlpddénat Ahaet 1igs idc compadaloed 1 ndivd ca masiti derdy whi cihssl i des
in a direction in which the liquid container 15 is inserted while holding
the |iqultqebdtelaetion apearagusd Cevhr dfgerhatdbrtotednoni porire bhing
conprises: a case internally having.a liquid containing portion; and a
suppl y pbhei bhande cextsiddR| yopeRr odEerhgon- Pfqting LAdAe |qadfmrdd@@nt ai ni ng
portion that is formed on one side wall of the case, wherein a contact 20
por ti on, Pithi ¥ ed@ s ashe take j opne e roltiadeon argnabl d1REANeGRAREI 4 0 MOVe
in the dlrectlon in which the liquid container ‘is inserted, and an
enga§eneRE1Ber tPEALIRAI 6 PsleNgagedmwiars the JeveFeras dtflﬁt%wb%u Y the
slider, are fornmed on a side wall that intersects the side wall where the
supply pBFPﬁBﬁlPQHﬂﬁﬁﬁﬁTg%EF%%BS@Plﬁéé&H¥tﬂf1%PqEEGQ&QQHQQ%F%%ﬁﬁﬁﬁ, t he
contact - portion that contacts, one Eart of the slider is forned on the

si de wal F‘Héf f@ﬁece%%rtatn%%h?. BRFattont af nehe 19V EhidrEaseic movement

of another predetermined stroke required for loading the liquid
cartridge.

10 [0058] According to a thirtieth aspect of the present
invention, a liquid container, which is employed for a ligquid
ejection apparatus that includes a liquid container accommodation
portion, in which the liquid container is accommcdated, and a
siider, which slides in a direction in which the iiquid container

15 is inserted while holding the liquid container in the liquid
container accommcdation portion, comprises: a case internally
having.a ligquid centaining portion; and a .supply portion for
externally introducing a-liquid in the liquid containing portion
that is formed on one side wall of the case, wherein a contact

20 portion, which contacts one part of the slider to enable the
slider to move in the direction in which the liquid container
is inserted, and an engagement portion, which 1s engaged with
2 lock portion provided on the slider, are formed on a side wall
that intersects the side wall where the supply portion is formed.

25 [0059] According to the thirtieth aspect, the contact
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t he engagenent portion that engages the | ock portion of the slider is
provi ded on the case. Wien the liquid container is inserted 5 into the
attachnment / det achnment device, the contact potion is brought in contact with
one part of the slider, and pushes and noves the slider. Further, when the
liquid container is inserted, the engagenent portion of the case is engaged
with the | ock portion of the slider, so that the case is fixed to the
slider. Therefore, 10 since the liquid container can be noved to the
connector side whilebeinghel dbytheslider, the Iiquid container can be
connect edortoonhéhebnnenteac tishoowgkparie ot dlblee sdpietet | on. £§00ED] oActloe di ng
to thethirty- first aspect of the present invention, for the liquid
cont ai neside whélt hifr thet hagspedt theld idvd comrdatingor i dm ithisr gjsected
outS|de the case. [0061] Wth this arrangenent, since the contact portion

. Spr oj etheccroiagtnknt bertdon, thhkrendeads ‘qhedmh rorfépn o itheepteder into
the- attachnent/ det achnent device, the contact potion can be easily brought
in contads mrekidhd ¢ocikhparageon Mﬁ@@l@éé ohqu2d cprtsingesr is[ posefted
According to the thirty-second aspect, for the Iliquid container of the
t hirt et ﬁ%@pééﬁ i tef Klemtp/ti%e-tfﬁql'gftenta%@{(:ert h@%r@ﬁg‘@@%tpﬂb’@mﬁloﬁl S
recessed in one face of the case, and as the |lock portion is entered to the
engageneRE OpeRit A, COBLARE Eh@ég@ﬁénFaEBr@f obRandl + ATt ogkdpprshen ame
engaged together. _- 26 [0063] According to the arrangenent, since the
engageneAC VESOFE SAIASTr oclEds an“@ﬁﬁl?%%éléﬁﬂ¥%%o%5§éne¥ﬁé5+%%%¥H%dport|on

the engagement portion of the case is engaged with the lock portion
of the slider, so that the case is fixed to the slider. Therefore,
10 since the liquid container can be moved to the connector side
whilebeingheldbytheslider, theliquidcontainer canbke connected
to the connector through the stable operation.
(0060] Accordingtothethirty-first aspectof thepresent
invention, for the licquid container cf the thirtieth aspect,
15 the contact portion is projected outside the case.
[0061] With this arrangement, since the contact portion
-isprojectedoutside the case, whenthe liguidcontainer is.inserted .
into the attachment/detachment device, the contact potion can-
be easily brought in contact with the lock portion provided on
20 the slider.
[0062] According to the thirty-second aspect, for the
ligquid container of the thirtieth aspect or the thirty-first
aspect, the engagement portion is recessed in one face of the
case, and as the lock portion is entered to the engagement portion,

25 the engagement portion and the lock portion are engaged together.
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need only be entered to the engagenent portion to engage these portions. As
a result, the case can be nore securely fixed to 5 the slider. [0064]
According to a thirty-third aspect, for the liquid container of any one of
thirtieth to thirty-second aspects, a contact face, which is fornmed on the
contact portion and contacts one part of the slider, is connected to one
face of the engagenent 10 portion. [0065] According to this arrangenent,
since the contact face of the contact portion is integrally formed with one
face of the engagenment portion, the |ock portion can be positioned by

usi ng théO0@éRlact face AFForaingetehbaged andanarHe ehpagdhetndagenportion. |
0066] According to a thirty-fourth aspect, for the liquid ,.containerof-any
one of tRAPrtienhisoreerss5dtil ptrcadpeetal e @S otéengopbiRBopOr FHpn
reinforcing the contact portion, is provided on one face of the case. 20
[0067] ABESEdPREYt BEt BhsearLahgehBAt SNGrAEBERRePOFELAROFC| PRYPRFEI BREFDT
reinforcing the contact portion is provided on the case, the danmage on the
contact PEELilORSor BSpdriedRlihelle ¢aBecORR ARE POFEi DRCHESE Br FetedahCbe
prevent ed when one part of the slider abuts against the contact portion. 25
[0068] AtkSr dildglefo a thirty-fifth aspect, fortheliquid - 27 container of

any one of thirtieth to thirty-fourth aspects, at |east one of an
i ntroducil?§8ddrtion for Pﬁﬁqr(%d@] hg et Pt Hoygthird aspect, for the flquld

container of any one of thirtieth to thirty-second aspects, a
contact face, which is formed on the contact portion and contacts
cne part of the slider, is connected to one face of the engagement

10 portion.

10065] According to this arrangement, since the contact
face of the contact portion is integrally formed with one face
cf the engagement pertion, the lock peortion can be positioned
by using the contact face and can be engaged with the engagement
15 portion.
10066] Accordingtoathirty-fourthaspect, for theliquid
.- .container of any.one of thirtieth to thirty-third aspects, a
- reinforcing portion; for reinforcing the contact portion, is.
provided on one face of the case.

20 00671 BAccording to this arrangement, since the
reinforcingportion forreinforcingthecontactportionisprovided
on the case, the damage c¢n the contact portion cr a portion where
the contact portion is formed can be prevented when one part
of the slider abuts against the contact portion.

25 [0068] According toa thirty-fifth aspect, for the liquid
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into the case, a circuit board having a storage device, apositioning

portion and an abutting portion that abuts against the liquid 5 container
accomodation portion is formed in the case. [0069] According to this
arrangenent, since at |least one of an introducing portion for introducing a
liquid into the case, a circuit board having a storage device, a
positioning portion, and an abutting portion that abuts against the |liquid
10 contai ner accommodation portion is formed in the case, the function of
the liquid container can be inproved. [0070] According to a thirty-sixth
aspect, famtdiedr qui dnyomeaiofethdfr tamylone &hirfivrtliogtritht @spigiatsy- fitf t h
aspects, a circuit board having a storage device and an abutting portion 15
abut t i ng leys thsine et |agul ot codtal percattophodari ontpofturéndJare 1 10d/ed in
the case, and the engagenent portion, the circuit board and theabutting
portion. larko ke gaged aa¢iren it Peerddiastigrncesioragetdny itaved POEAEL ONLHM t he
bottom of the case toward the height of the case. 20 [0071] According to
this arr Qe andtabniuthingngagehent thpbr fPBRS BER1BFS0 the léAkddi t
board and the abutting portion are fornmed in the case, and the engagenent
porti®n, HELFINVUi ACCYHRP e hhent her hbokt L AgtpsrefortaréeafRdfiged at
relative distances in the naned order.  fromthe bottom of the case toward
the hei ght'®Pbf the caseCCTR@aingstot hBlgadErpRISHERLYt 8dTEF éhgagément of

- 28 the engagenent Eortiqn with the Lock, portion,and by abutnment t%% t he

abut ti ng P A 0RTagBEREAVCHBY PREFACB] BRFi DA apParibgse Liquld Ihto

case, a circuit board having a storage device, a positioning
portion, and an abutting portion that abuts against the liquid

10 container accommodationportionis formedin the case, the function
of the liguid container can be improved.

[0070] According toa thirty-sixth aspect, for the liquid
container of any one of thirtieth to thirty-fifth aspects, a
circuit board having a storage device and an abutiing portion

15 abutting against the liquid container accommcdation portion are
formed in the case, and the engagement portion, the circuit board
and the abutting portion. are arranged at relative distances in
the named order from the bottom of the case toward the height
of the case.

20 [0071] According to this arrangement, not only the engagement
portion, but also the circuit board and the abutting portion
are formed in the case, and the engagement porticn, the circuit
board and the abutting portion are arranged at relative distances
in the named order from the bottem of the case toward the height

25 of the case. That is, the case is supported by engagement of
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Therefore, the nonent of force is generated in the direction in which the
circuit board is pressed against the termnal 5 arrangenent portion of the
liquid ejection apparatus, and the connection between the circuit board and
the term nal arrangenent portion can be stabilized. [0072] According to
thirty-seventh aspect, for the liquid container of any one of thirtieth to
thirty-sixth aspects, the 10 contact portion and the engagenent portion are
| ocated on the face of the case, which face is substantially in parallel to
the direction in which the liquid container is inserted, and is opposed to
the sli dethe [Q0F3)jemerbrpdngien vhik Gheahgekepprtsncenth® ycabudamentis
portion and the engagenent portion are |ocated on the face of the case,

whi ch f acef i he@stEnitnalaor ippadingt the Hd ailde &iegt 109 apRIsIrEl Ushe
liquid container is inserted, andis opposed to the slider, the slider-can
be easily Browmren Cemtmeneny t ¢l f%@c@ohﬁa@?nﬁéﬁtﬁénlﬁhéhetﬁérﬁpﬁépa
container is inserted. 20 [0074] The present disclosure relates to _the

subj ect Hatteickobrai aeéBchat JBpaRdséspareafedpprréatitoRod e 20031424832
(filed on Decenber 22, 2003), 2004-031295 (filed on February 6, 2004),
2004-éSZl%Er%$g$%%“BnpﬁéB%99r9f9Fh§0éﬁﬁuéﬁde?GGE49@4?9@ar€¢Wﬁeda@ﬁ A@&ust

25, 2004) , each of which is expressly incorporaégi 25 herein by reference
inits enfPPREGLion e tWeNEREN BESERET BREER HME BRAV NG F DEFSPISSHE T is a

si de cross-sectional view o he
portfon can be stagiilzed.

[0072] Accordingtec thirty-seventhaspect, for the liquid
container of any one of thirtieth to thirty-sixth aspects, the

10 contact portion and the engagement portion are located on the
face of the case, which face is substantially in parallel to
the directicon in which the liquid container is inserted, and
is opposed to the slider.

[0073] According to this arrangement, since the contact

15 portion and the engagement portion are iocated on the face of
the case, which face is substantially in parallel to the direction
in which the liguid container is inserted,. and is opposed ta.
the slider, the slider-can be easily brought in contact with
the contact portion when the liquid container is inserted.

20 (0074] The present disclosure relates to the subject
matter contained in Japanese patent application Nos. 2003-424832
{filed on December 22, 2003), 2004-031295 (filed on February
6, 2004}, 2004-032152 (filed on February 9, 2004) and 2004-244780
(filed on August 25, 2004}, each of which is expressly incorporated

25 herein by reference in its entirety.
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overview of an ink jet printer. [0076] Fig. 2 is an expl oded perspective
view of a 5 attachnent/detachnent device before an ink cartridge is

inserted. [0077] Fig. 3 is a plan view of the attachnment /detachnent

device before the ink cartridge is inserted. [0078] Fig. 4 is a bottom view
of a attachnent /detachnment device before an ink cartridge is inserted. 10
[0079] Fig. 5is a side view of a cartridge holding unit before an ink
cartridge is inserted. [0080] Fig. 6 is an enl arged expl oded perspective
view of the cartridge holding unit. [0081] Figs. 7A and 7B are a side view
and a bottomview 15 d@RIHFe TESGCHRIRHEOMODHI THE UDRAWIWKRE@H | nsertion of an ink
cartridge is started. [00821-- Figs. 8A and 8B are a side view and a bottom
view of e artridge holgli ng imida shéde cnsestsentbbnah vnkwcaft thdge s
conpleted. 20 [0083] Fig. 9 is a plan view of the attachnent /detachnent

devi ce whereranidwlotarn rirdgel 4 pownfeer . [ 0084] Figs. 10A and 10B are a side
view and a bottom view of the cartridge holding unit when an ink cartridge
is | 0oadedlO0T@I085] Fig. Hid s& planavi evp bbdederer spehhbine/ déedchiedt 25
devi ce when | oading of an ink cartridge is conpleted. - 30 [0086] Figs. 12A
and 12B artdarhyient Adevediment deviembaiane en tHecaarrifdgel hoharngedni t

when IoadingTOf an ink cartridge
[0077] Fig. 3is aplan viewof the attachment/detachment

device hefore the ink cartridge is inserted.
[0078] Fig. 4 is a bottom view of a attachment/detachment
device before an ink cartridge is inserted.
10 [0079] Fig. 5 is a side view of a cartridge holding unit
before an ink cartridge is inserted.
[0080] Fig. 6 is an enlarged exploded perspective view
of the cartridge holding unit.
[0081] Figs. 7A and 7B are a side view and a bottom view
15 of the cartridge helding unit when insertion of an ink cartridge
is started.
[coa2) .. . .. Figs. B8A and 8B are a side view and a bottom view.
of the cartridge holding unit when insertion of an ink cartridge
is completed.
20 [(0083] Fig. 9 is aplan viewof the attachment/detachment
device when an ink cartridge is loaded.
fo084] Figs. 10A and 10B are a side view and a bottom
view of the cartridge holding unit when an ink cartridge is loaded.
(00851 Fig.1ll isaplanviewof the attachment/detachment

25 device when loading of an ink cariridge is completed.
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is completed. [0087] Fig. 13 is a plan view of the attachnment /detachnent 5
device when an ink cartridge is extracted. [0088] Figs. 14A and 14B are a
side view and a bottom view of the cartridge holding unit when an ink
cartridge is extracted. [0089] Fig. 15 is an enlarged perspective view of
the 10 base end of a lever arm [0090] Fig. 16 is a rear view of an ink jet
printer where a lid nenber is closed. [0091] Fig. 17 is a rear view of the
ink jet printer wherein the |lid nenber is open and the lever armis |ocated
at 15 a set position. [0092] Fig. 18 is a rear view of the ink jet printer
wher ei n tthés8lbild menber iFS gopen Zandintchel Ak eare ar mide |oicaw ezhdta otreget
position. [0093] Fig. 19 is a oblique bottom perspective view of 20 an ink
cartri dgeiewsef thercgravietd ¢ br ldning. uf 00 94kenF gredir@Al 20Bndknda POC. &ge
bottom views of the operating state of the ink cartridge insertion

preventi as geimpledtedt-he normal insertion tinme. [0095] Figs. 2l A and 2IB are
bottom views of the operating 25 state of the ink cartridge erroneous

i nsertiorf0gB&denti on uniftig.-13is apleheiew ohébes: | hacinenh/ d¢ pech]enoe)

Fig. 22 is a bottomview of the operating state
5 device when an ink cartridge is extracted.

[0088] Figs. 14A and 14B are a side view and a bottocm

view of the cartridge holding unit when an ink cartridge is

extracted.

[0089)] Fig. 15 is an enlarged perspective view of the
10 base end of a lever arm.

[0090)] Fig. 16 is a rear view of an ink jet printer where

a lid member is closed.

{0091] Fig. 17 1is & rear view of the ink jet printer

wherein the lid member is open and the lever arm is located at
15 a set position.

[0022] Fig. 18 is a rear view of the ink Jjet printer

wherein the.lid member is open and the lever arm is located at

a reset position.

[0093] Fig. 19 is a oblique bottom perspective view of
20 an ink cartridge insertion prevention unit.

00947 Figs. 20A, 20B and Z0C are bottom views of the

operating state of the ink cartridge insertion prevention unit

at the normal insertion time.

[0095] Figs. 21A and 21B are bottom views of the ocperating

25 state of the ink cartridge erroneous insertion prevention unit
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of the ink cartridge erroneous insertion prevention unit when only the
cartridge holding unit on one side is operated. 5 [0097] Fig. 23 is a
perspective view of an ink cartridge insertion prevention unit that
includes a collision avoiding wunit. [0098] Figs. 24A, 24B and 24C are side
cross-sectional views of the operating state of the ink cartridge erroneous
10 insertion prevention unit when erroneous insertion is perforned while a

| ever armis |ocated at a position other than a reset position. [0099]

Figs. 25A, 25B and 25C are side cross-sectional views of the operating

stat e ofatt hehe ke car¢owslgeneeronenusindb i nsertion prevention unit when
normal insertion is performed while the lever armis |ocated at the reset
posi tionlCFPOIN004 Fi gs.FPBA 2268 andtdomrd el ¢f Ghes orsaettiiowalstaficews of
the operating state, of an ink cartridge erroneous insertion prevention
unit thaf ddes ot ¢actubdoe eofPiedon 1ROeaVdPHEI RGEURNLIONOONOL] WHRgs. 27A,
27B and 27C are side cross-sectional views of the operating state of the

i nk car teh Hyet kg roneotsdge nkelding wrebenli 8ACURLEeWhEnOPRE2/R6AMal i nsertion
is perforned. [00102] Fig. 28 is a perspective view of the operating 25
state of [R%%7] nk cartriBye- 4T dFed RS TRRFE1ER e edt o dhicertrigge when

the lever armis |ocated at a position other than the_reset position.
insertion prevention unit that includes a collision avoiding

unit.

{o098] Figs. 24A, 24B and 24C are side cross-sectional

views of the operating state of the ink cartridge erroneous
10 insertion preveniion unit when erroneous insertion is performed

while a lever arm is located at a position other than a reset

position,

[0089] Figs. 25A, 25B and 25C are side cross-sectional

views of the operating state of the ink cartridge erroneous
15 insertion prevention unit when normal insertion is performed

while the lever arm is located at the reset position.

[00100] - . . -Figs..26A, 26B and 26C are side cross-sectional

views of the operating state, of an ink cartridge erroneous

insertion prevention unit that does not include a collisiocon
20 avoiding unit.

{00101] Figs. 27A, 27B and 27C are side cross-sectional

views of the operating state of the ink cartridge errcneous

insertion prevention unit when the normal insertion is performed.

[00102] Fig. 28 is a perspective view of the operating

25 state of the ink cartridge erroneous insertion prevention unit
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[00103] Fig. 29 is a perspective view of the operating state of the ink
cartridge erroneous insertion prevention unit 5 when the lever armis

| ocated at the reset position. [00104] Fig. 30 is an expl oded perspective
view of the ink cartridge erroneous insertion prevention unit. [00105] Fig.
31 is arear viewof the ink cartridge insertion prevention unit when the

|l ever armis located at a position other 10 than the reset position.

[ 00106] Figs. 32A and 32B are plan views of the ink cartridge erroneous
insertion prevention unit in the state wherein the lever armis |ocated at
a positi orhat tidre fleaeraarsel easleoqosid iadna pasdtinnt hiehsr dtteamidreire selie

| ever armis located at the release 15 position. [00107] Figs. 33A and 33B
are obl i queditimtt om perspective views of-the.ink cartridge erroneous
insertion prevention. unit, [00108] Fig. 34 is a perspective view of an ink
cartridgel0&t@3khment / dEL@ch&%nLSd@vP%ésﬁéﬁbﬂVgl Mged ofe&pel oneraedict i on
20 unit. [00109] Figs. 35A and 35B are rear views of the state wherein a

| ever ar mhiate orfattde dinka caatt rgsiget ieal casd ishd nseattd onwpeesien tiee uaér arm
is located at a set standby position, res ectlvel 25 [00110] Fig. 36 is a
graph5shdﬂhﬁ@ e LEYEE @FNalfehecaved at3§hef§ﬁéé eReFtEdONo an i nk

cartridge a flom/p ath_nmenber. [00111] _Fig. 37 is a graph show ng _the
st at e mhep%g Fig. 30 is an exploded perspectlve view of The

ink cartridge erroneous insertion prevention unit.

[00105] Fig.3lisarearviewof theinkcartridge insertion

prevention unit when the lever arm is located at a position other
10 than the reset position.

[0010C61 Figs. 32Aand32Bareplanviewsof theink cartridge

erroneous insertion prevention unit in the state wherein the

lever arm is located at a position other than a release position,

and in the state wherein the lever arm is located at the release
15 position.

[00107] Figs. 33A and 33B are obliquely bottomperspective

views of the.ink cartridge errcneous insertion prevention.unit.

(00108] - - Fig. 34 is a perspective view of an ink cartridge

attachment/detachment device comprising a creep load reduction
20 unit.

[00109] Figs. 35A and 35B are rear views of the state

wherein a lever arm is located at a set position and the state

wherein the lever arm is located at a set standby position,

respectively.

25 [00110] Fig. 36 is a graph showing the shift of a reactive
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after a creep occurs, the force for insertion of an ink cartridge 1is
reduced. 5 [00112] Fig. 38 is a perspective view of an ink cartridge to be
| oaded into the printer. [00113] Fig. 39 is a side view of the ink
cartridge. [00114] Fig. 40 is an expl oded perspective view of the ink
cartridge. 10 [00115] Fig. 41 is a rear view show ng an ink cartridge
attachnent/ det achnent device provided with an ink cartridge insertion state
judging unit and an ink cartridge erroneous |load warning unit. [00116] Fig.
42 is a rear view showng a |lever armrotation 15 restricting mechani sm at
the tinefonen exeeved GpnmEhsipgcapsdridgeabyeget lpysPEtENEMB®EEL7]  Fi gs.
43A and 43B are sectional side views show n an operation node-of the ink
cartri dgéOBttbheous | oadidarAi'ngs QngﬁﬁpﬂoS%EgeRQPtP@NSGﬁtFHEWWREﬁERRED
EMBODI MENT [00118] An explanation will now be given for an ink cartridge

at t achmedf 86t ERRERt CdeVT Ee iRl foA CienkOE a1 § % g™ &dcBR dt g 3 THE Pt esent
i nvention, and a recording apparatus that is an exanple liquid ejection
appar at usScBbaPEF8fng the ink 25 cartridge attachment/detachment devi ce.
First, an_ink jet - 34_printer is enployed as the hest node for carrying
out the r[@%iLa!r] ng appalFéﬂus:f’Bdrﬁjatﬁﬁ%ggﬁ}%%\ﬁ?é@v‘blfe"f Re FRMEMAICEIHiHf ati on

w | | .
to be loaded into the printer.
[C0113] Fig. 39 is a side view of the ink cartridge.
[(00114] Fig. 40 is an exploded perspective view cf the

ink cartridge.

10 [00115] Fig. 41 is a rear view showing an ink cartridge
attachment/detachment device provided with an ink cartridge
insertion state judging unit and an ink cartridge erroneous load
warning unit.

[00116] Fig. 42 is a rear view showing a lever arm rotation

15 restricting mechanism at the time when a lever arm is located
at a reset positicn.

[00117].. Figs.. 43A and 43B are sectiocnal side views showing
an operation mode of the ink cartridge erronecus load warning
unit.

20 DESCRIPTION QF THE PREFERREED EMBODIMENT

[00118] An explanation will now be given for an ink
cartridge attachment/detachment device and an ink cartridge
according to the present invention, and a recording apparatus
that is an example liquid ejection apparatus comprising the ink

25 cartridge attachment/detachment device. First, an ink jet
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be described while referring to the drawings. Fig. | is a schematic side
cross-sectional view of the ink jet printer when an ink 5 cartridge is

| oaded. (00119] (Ink Jet Printer) [ 00120] In an ink j et printer 100, a
carriage 10 is supported by a carriage guide shaft 12 to reciprocate in the
main scanning direction (direction perpendicular to the plane of paper in
Fig. 10 1). The carriage 10 is the main conponent of recording neans that
is exanple liquid ejection neans for recording a recording material P
(hereinafter sinply referred to also as a sheet P) that is an exanple
target mahermtar fsrerplguiadl ef adtd bastAgdecbodiasy rhigarot8 fitse meantddngn t he
carriage 10, and is an exanple liquid 15 ejection head for discharging

(ej ecti n@ppardatwhi cnd stlan exanplew ¢f quihd, generhe shrétigPrathonhwispace of
a main body 3 of the recording apparatus: below the carriage 10,. an ink
cartri dgésddderpped whsilegt «f packagéo thiv dhavsnan. exding! e ilsigardevaktici dge
(liquid container), is |loaded through an ink cartridge 20 attachnment/

det achmerfildtevdoes sk seelbratialy 7bew het ptlegehtki wenpronterhaheni hp bak
described later. [00121] An ink supply nechani sm (not shown) is connected
to the ateachmeddd det akdared- device 1. This ink supply nechani sm includes,
for exanple, a valve nmechanismand a tube by which 25 the attachnent/

det achmentO@¥elfle 1(Tvemimt cREERT9Fth the recording - 35 head 13. The ink

supply mechani sm supplies ink fromthe ink_ cartridge 611 through the tube
tothe r eb%%%% head 13Inaninkjetprinter100, acarriagel0is supported

by a carriage guide shaft 12 to reciprocate in the main scanning
direction (direction perpendicular to the plane of paper in Fig.

10 1). The carriage 10 is the main component ¢f recording means
that is example liquid ejection means for recording a recording
material P (hereinafter simply referred to also as a sheet P)
that isanexample targetmaterial forliquidejection. Arecording
head 13 is mounted on the carriage 10, and is an example liquid

15 ejection head for discharging (ejecting) ink, which is an example
liquid, to the sheet P. In the space of a main body 3 of the
‘recording apparatus.below the carriage 10, an ink cartridge 611-
of 2 single package, whichis an example liquid cartridge (liquid
contalner), is loaded through an ink cartridge

20 attachment/detachment device 1 according to the present invention
that will be described later.
[00121] An ink supply mechanism {not shown) is connected
to the attachment/detachment device 1. This ink supply mechanism
includes, for example, a valve mechanism and a tube by which

25 theattachment/detachment device l communicateswith the recording
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[00122] A platen 28 is |ocated under and opposite to the recording head 13
to define a gap PG between the head face of 5 the recording head 13 and the
sheet P. The sheet P is recorded by alternately and repetitively perform ng
a sheet conveying operation and an ink ejection operation, that is: an
operation for conveying the sheet P between the carriage 10 and the platen
28 by a predeterm ned distance in a sub-scanning direction 10 (transverse
direction on the plane of paper in Fig. 1) that is perpendicular to the
mai n scanning direction; and an operation for ejecting ink to the sheet P
f r om t he heeclon@i.ngTheadnk3sdppiiggreahpedisod suppdiiesh itthe fmpording tead 13
is reciprocated one tine in the main scanning direction. 15 [00123] The
conf i gur aeirem ickyet 186 1i il joatglpriihe grubk0C-anitile tecéxdim@rhe@dct$bed based on
a path for conveying the sheet P. First,- a feed tray 5, which is an
exanpl e. [0&Rget nmateri al rIedeki R p@rhqwqﬁbm@@tﬁﬂﬁgwmséﬁ@e@ Phe s

| ocated uppernost streamin the conveying direction. An edge guide 15 is
provi ded r2gorsiinghécesed 3 rtay B hineottn Rhdsiwrerdeges beadhtagheefs P
and to snoothly guide the sheet P in the sub-scanning direction. As a
rotary shH&e rezogrlings beadr 6P| apd1the shetatked, Télehégﬁéft P1&sisefarded at a
predeterm ned tim ng ushes up the sheets P on the feed tray 5 toward
the feed bryo@léfermteés! [aéﬁgziﬁ]pel’q"i‘etjs‘éecw d?ﬁlifm%?%gat%%%eﬂowwlrsg t he
feed - 36 roller 14 and.the hop 16 is an auto %IC sheet feeder 2. As
the feed RSN CR angl Ay é%dejﬁcgrl%e?@?ﬁ?ﬁéanum ga unBeran coperation

for conveying the sheet P between the carriage 10 and the platen
28 by a predetermined distance in a sub-scanning directiocn

10 {transverse direction on the plane of paper in Fig. 1) that is
perpendicular to the main scanning direction; and an operation
for ejecting ink to the sheet P from the recording head 13 during
a period in which the recording head 13 is reciprocated one time
in the main scanning direction.

15 [00123] The configuration of the ink jet printer 100 will
be further described based on a path for conveying the sheet
P. . First,. a feed fray 5, which 1s an example. target material.
stacking portion for stacking the sheets P, is located uppermost
stream in the conveying direction. An edge guide 15 is provided

20 for the feed tray 5 to contact the side edges of the sheets P
and to smoothly guide the sheet P in the sub-scanning direction.
As a rotary shaft 17 of a feed roller 14 is rotated, a hopper
16 is raised at a predetermined timing, and pushes up the sheets
P ¢on the feed tray 5 toward the feed roller 14.

25 (00124} The section including the feed tray 5, the feed
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of sheets P are sequentially picked up beginning fromthe topnost sheet P
by a force exerted by a separation pad, which is an exanple 5 of a
separation portion provided near the feed roller 14. The thus picked up
sheet P is conveyed downstreamin the conveying direction. [00125] A
recording material detector (not shown) (hereinafter referred to sinply as
a detection lever), which 10 is exanple target material detection neans for
detecting that the sheet P is passed by, is provided downstreamthe feed
roller 14. Further, a convey roller pair 19, which includes a drive roller
19a and &o&dEpl &4 ﬁBﬂIéhelbﬁpﬁ§éd1ﬁoﬂsc@ﬁvéﬁﬁﬂ?aq%§|ﬁhﬁﬁ§k§PeQRﬁm%trean1the
detection lever. The coupled roller 19b js 15 supported domnstrean1a roll er
hol der 185 Whecheps F@ﬂ&ﬁébﬂﬁ létﬁﬁéﬁéﬁdataaﬂﬂﬁégﬁﬁgﬂﬁﬁg d (O SHEWPST and i s
to be pivoted by a helical torS|o n spring. (not shown so_that the

coupl ed P&%@etaé’barg f‘aﬁf%@& 13l v ericked wtl?ﬁqwﬂdw & FoFPEr taEC Thder
pressure _to forma ninp. LOOéﬁg& The sheet P, sandw ched and conv ged by
the convé§eeid Péfraﬁé)irrce@xe ke écF?R)a%f‘t?Je%lp@idng SR tiDAR HMAEY t he

recordi ng_head 13, and a desired recordi,n ro er
o boEant PLI oS Re B Rt PPaPPELOPE! REOT aig ot gﬁeggﬁzg%ggp’égw?ﬁegéarrf}é%e 10

dth t P i he af d Th GP, which
S def i noHBePRERRCL HB FBEBEcl s GV ToS A5 CREPE e piAR GrP B Yt 18
| ocat ed uynder ,and opposite to the recording head 13, is an extrenely
inportanﬁ gﬁg&éﬁp for accurate

[00125] A recording material detector {not shown)
(hereinafter referred to simply as a detection lever), which

10 is example target material detection means for detecting that
the sheet P is passed by, is provided downstream the feed roller
14. Further, a convey roller pair 19, which includes a drive
roller 19a and a coupled roller 19b used for conveying, is provided
downstream the detection lever. The coupled roller 1%b is

15 supported downstream a roller holder 18, which i1s rotatably
attached at a rotary shaft (not shown) and is to be pivoted by
a helical torsion spring (not shown), so that fthe coupled roller
19 is always in contact with the drive roller-19a under pressure
to form a nip.

20 [00126] The sheet P, sandwiched and conveyed by the convey
roller pair 19, is guicded to a recording position 26 under the
recording head 13, and a desired recording process is performed
for substantially the entire recording face of the sheet P as
the carriage 10 and the sheet P are moved in the aforementioned

25 manner. The gap GP, which is defined between the recording head
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recording, and is adjusted as needed in accordance with the thickness of
the sheet P. 5 [00127] A dischargeroller pair20, which is exanple target

mat eri al di scharge nmeans and includes a drive roller 20a and a toothed

di scharge roller 20b, is |ocated dowmstreamthe recording head 13. The
sheet P is discharged by the discharge roller pair 20, and is placed on a
nmounting face 51 of a discharge stacker 10 50, which is exanple target

mat eri al accepting portion |ocated downstream [00128] The toothed roller
20b has a plurality of teeth along the outer edge, and is rotatably

suppor t et ynd ttod Ipevatdrol ertHaioti ssHowdt gy ovidiad gk apnasctiteedar dleer . An
auxiliary 15 toothed roller 22 is |ocated upstreamthe toothed roller |ob,
and the streerdgdiqaishéd B3 Rghex yr pohWamP 3yt allie eagRiehitaf9r aAceatisd® rol | er
22.. The axis of the coupled roller 19b-is slightly downstreamthan that of
the driveecorfiiey, 18ad Wi pdiuRecdxps nErdeRe iRosCked dadideeiZdb the sl ightly
upstream than that of the 20 driver roller 20a. [00129] Wth this

confi gurBltioknepet A€ekheheheshvBy roller pair 19 and the discharge roller
pair 20, the sheet Pis slightly bent and convex downwardly, i.e., is set

in a>so- E&P12d) a "rever &1 spEEiste et HRE PaREr ¢ he VN ifhHe SRBRIP Pe|tedatedd

opposite to the 25 recording head 13 i s pressed against the platen 28 to
prevent Metaplalndipghardg BE2PRe2BRedfCPUAERd 2t RE Iyfopert Ledcaldi AT s

perfornegtoo%%égg%gc g?h@%%ﬁ?e&@% ffg1%%@%@&%8&%é%%gﬁgtﬁggé%bfz1H§“

head 13. The sheet P is discharged by the discharge rcoller pair
20, and is placed on a mounting face 51 of a discharge stacker

10 50, which is example target material accepting portion located
downstream.
[00128] The toothed roller 20b has a plurality of teeth
along the outer edge, and is rotatably supported by a roller
holder (not shown) provided for a toothed roller. An auxiliary

15 tocothed roller 22 is located upstream the toothed roller 20b,
and the sheet P is pushed slightly downward by the auxiliary
toothed roller 22. The axis of the coupled roller 19b is slightly
downstream than that of the driver roller 19%a, while the axis
of the toothed roller 20b is slightly upstream than that of the

20 driver roller 20a.
[00129] With this configuration, between the conveyroller
pair 19 and the discharge roller pair 20, the sheet P is slightly
bent and convex downwardly, i.e., 1s set in a so-called a "reverse
warped" state. Further, the sheet P located cpposite to the

25 recording head 13 is pressed against the platen 28 to prevent
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a plurality of teeth simlarly to the toothed roller 20b, and 1is supported
by a roller holder (not shown) provided for an auxiliary 5 toothed roller.
[00130] The ink jet printer 100 in this node is a printer that enploys the
ink cartridge unit of single package type where a plurality of color ink
cartridges are integrally formed, and that horizontally slides the ink
cartridge 611 froma rear portion 10 of the main body 3 below the feed tray
5to load the ink cartridge therein. As is shown in Fig. 16, a |lid nenber
29 is provided on the rear end face of the main body 3 to block an opening
for inséheionding b thk sdeah Pdgadb e poorsy|rqaaidicy tsi vgelo1sed 00132]
The ink cartridge 611 preferably used for the ink j et printer 100 will now
be expl ai hédshepgd Be retgdpskhapeéticveuniild@ror tanthatk akkey de 8181, Fig.
39 is a side view of the, ink cartridge 611, and Fig. 40 is an expl oded
per spect Pv&lyirawltyr ofhd etk cdridiadge’ 601t o ¢ hi & 80P 38316 40,
the 20 ink cartridge 611 includes a case 612. As shown in Fig. 40, a

pl ur al i t ySCTURRAL trtRE 2603 LerdietdpednPh SR P BAD1 A% foRia awrbbiftRent
six ink packs 613 i.n which different types of ink are contained are stored.
Each of tROWPSFE pRAKET™613 has a bag 613a serving as a liquid containing

Pag 6133 (001a0ai nea” " 6”155 FebwClsng & eh AR HEmER OF FIPhHehbers
nto a bag shape, o The,L Ho9uei0g " (hop 83301 S ghed et ugen, the
a plurality of color ink cartridges are integrally formed, and
; that horizontally slides the ink cartridge €11 from a rear portion
10 of the main body 3 below the feed tray 5 to load the ink cartridge
therein. As is shown in Fig. 16, a lid member 29 is provided
on the rear end face of the main body 3 to block an opening for
insertion of the ink cartridge 611.
[00131] {Ink Cartridge)
15 [00132] The ink cartridge 611 preferably used for the
inkjetprinter 100will nowbe explained. Fig. 38 is aperspective
view of the ink cartridge 611, Fig. 32 is a side view of the .
ink cartridge 611, and Fig. 40 is an exploded perspective view
of the ink cartridge 611. As is shown in Figs. 38 to 40, the
20 ink cartridge 611 includes a case 612. As shown in Fig. 40,
a plurality of ink packs 613 are stored in a case 612. In this
embodiment, six ink packs 613 in which different types of ink
are contained are stored. Each of the ink packs 613 has a bag

613a serving as a liquid containing portion, and an introducing

25 portionél3bservingas asupplyportion. Thebag6l3aisobtained
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menber (s) while the base end thereof is inserted into the bag 613a. The

i ntroducing portion 613b has a flow path (not shown) 5 inits interior so
that ink contained in the bags 613a can be introduced to the outside.
[00133] As is shown in Fig. 40, the case 612 is forned of a container
portion 614 and a |id 615. The container portion 614 has a box shape, and
six | ower supports 614b are formed on 10 a front face 614a. To nount the ink
packs 613 in the container portion 614, the introducing portions 613b of
the ink packs 613 are fixed to the | ower supports 614b. Upper supports 615b
are forbgdheataséabintgfads 16d5erdfent ve [fidmohbmbEosathfichatibegl $ldap®l5 to
the container portion 614, the upper supports 615b are 15 fitted to the

| ower suppbet snétdbucdnghpehttihe EABbodecisagdporchiedndetersdn drite fiked. As a
result, as is showmn in Fig. 38, supports 616 that constitute the supply
porti onsmambefrdsiedhd lratheohesef gtel 612acoff tite iceartedR. iAo i Blserkd®n hol e
616a is provided in each of the supports 616. In case that the ink

cartri dgéi2e-61Thé¢ sintorddug isemcatt 1ethé ¥omesf acélew2patrl dipecsketo t he
attachment/detachnment device 1, and an upper face 612b and a _bottom face
612c Sar elpl aéed ihseriont el Fhafodnd4|cond gigachdvin tie Mags 3Bl 3 ¢3n dee
fitting hole 617 and a second fitting hole 618, which are positioning

porti onsintzedyceds sendde AULKEA6i-ght and | eft ends of the front face 612a

- 40 of the case 612 (container portiqn 614), respectively. Further,
abut ti ng {98tRAns 617a &fd16188°YEach i % rézong ‘g}%ﬁés%r@%rb? ek |Rec

of a container portion 614 and a lid 6é15. The container portion
614 has a box shape, and six lower supports 614b are formed on
10 a front face 6l4a. To mount the ink packs 613 in the container
portion 614, the introducing portions 613b of the ink packs 613
are fixed to the lower supports 614b. Upper supports €15b are
formed on a front face 615a of the 1lid 615. To attach the 1lid
615 to the container pertion 614, the upper supports 615b are
15 fitted to the lower supports 614b towhich the introducing portions
613b are fixed. As a result, as is shown in Fig. 38, supports
616 that constitute the..supply portions are formed on a front.
-face 612a of the case 612. BAn insertion hole 6l6a is provided
in each of the supports 616. In case that the ink cartridge
20 611 is to be inserted, the front face 61Z2a is directed to the
attachment/detachment device 1, and an upper face 612b and a
bottom face 612c are placed horizontally.
[00134] As is shown in Fig. 38, a first fitting hole 617
and a second fitting hole 618, which are positioning portions,

25 are formed in the right and left ends cof the front face 612a
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by one step fromthe front face 612a, and enclose the first and second
fitting holes 617 and 618. The abutting portions 617a 5 and 618a function as
portions that abuts against a flow path nenber 4 (see Fig. 3), which wll
be described later, when the ink cartridge 611 is connected to the flow
path nenber 4. A substrate recessed portion 619, which is a substrate
attachnment portion, is fornmed in the bottomface 612c of the case 612
(container 10 portion 614) and bel ow the second fitting hole 618. A circuit
board having a storage device (not shown) is arranged in the substrate
recessecpbheicrs 62 Fopnheineanodnt odfctd lon rsgpgoittl ved20, Whrthers used
as an introduction portion, is formed on the front face 612a of the case
612 and dyetttdery phetienslffiaant§lss, MA@ 617 ahed shePsuppo? Prelecsadt he
right end in Fig. 38. A flow path 620a is forned in the introduction
suppor t tep@neaaderwhsant el fEOBY5faGe fhbda a0 d kadomaaither fpaeti 8rd 614,
the flow path 620a conmmunicates with an introduction path 615c (see Fig.

40) t hats9edbrivdding NFkoht©F Acan® 1858 of Thfe a4t B Bbvet Do $ net Giluct i on
pat h 615a communicates with a waste ink containing portion inot shown) t hat
i s ptoviddel ©rfa HaHEeloR st RPT EHS | HoRB13PUED033581 " The@WhsPE PAKD

containing portion is _defined, _preferably, hy fusin heat - seal i n t he
edge ofWﬁﬁ?%ﬁlﬁn(ﬁ§ﬁbépg'2§%cn& 1§ Wﬁigtgetﬁésﬁéébe%ag@ SF'thePig%815. The
wast e i nk containi - 41 portion jncludes an_absorbing nenber between the
1T m menet CHAF I btk HaceoBReEHES) 1 eas, TLRd PetRoBEPtonAectiod to a

substrate recessed portion 619, which is a substrate attachment
portion, is formedinthebottomface 6l2cof the case 612 (container
10 porticon 614) and below the second fitting hole 618. A circuit
board having a storage device (not shown) is arranged in the
substrate recessedportion 619. Further, an introduction support
620, which is used as an introduction portion, is formed on the
front face 612a of the case 612 and between the first fitting
15 hole 617 and the support 616 on the right end in Fig. 38. A
flow path 620a is formed in the introduction support 620, and
when the 1id 615 is fixed to the container portion 614, the flow
path 620a communicates with an introduction path 615c (see Fig.
40) that is formed in a front face 615a of the 1id 615. The
20 introduction path 615a communicates with a waste ink containing
portion (not shown) that is provided on the back face of the
lid 615.
[00135] The waste ink containing portion is defined,
preferably, by fusing {heat-seaiing) the edge of one film menmber

25 (not shown) totheback faceof thelid615. Thewaste inkcontaining
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cl eani ng nmechani sm (not shown) that is provided in the ink jet printer 100.
The cl eani ng mechani sm has a cap, a vacuum punp 5 and so on to forcibly
aspire ink in the recording head 13 and to prevent clogging of the nozzles
of the recording head 13. Therefore, waste ink discharged fromthe cl eaning
mechanismis transmtted fromthe introduction support 620 to the waste ink
containing portion through the flow path 620a. 10 [00136] As is shown in
Fig. 38, engagenent recessed portions 621, which are engagenent portions,
are formed in the faces parallel to the direction in which the ink

cartri dgeddlidrs imskeided, aniagsorbingidenbacebetobde wakl §) 161 Admdad 612e
of the case 612 (container portion 614) . As is shown in Figs. 38 and 39,

t he 15 engapeimentbaccessed pbrthonsi6241 &y easlapedtonbequanescitedt e asi de
faces 612d and 612e. The engagenent recessed portions 621 are open in the
bot t om f atleeHilidoy ofedHen tase(n@lZhand dhdts ishewoviidediigy t3® iake jledcat ed
slightly closer to a rear face 612f of the case 612 than the mddle

posi ti on fostivieen 1the. f et dlace 2@y 6lRahandsn hea s earcdpacea 642¢uukupther nor e,
t he engagenent recessed portions 621, the upper face (substrate attachnent
face)Sof armk ssubrsttat Eoretlebgedsporei onk619 &hd rheocabungi hgagoriti end618a,
all of which are fornmed in the case 612, are |ocated at relative distances
in order %o amaetenbotionyingeoblploeohorhbesasé Ehe 25cphdihg depectidon of a

height H That is, in the direction of - 42 the height H the engagenent
recessed Portebomwe 62425t | igdatdad chagwad tham tthe Slissiade IechaetifEnt sf ace

of the recessed portion _ _ .
transmitted from the introduction support €20 tc the waste ink

containing portion through the flow path 620a.

10 [00136] AsisshowninFig. 38, engagement recessedportions
621, whichare engagement portions, are formed in the faces parallel
to the direction in which the ink cartridge 611 is inserted,
i.e., in side faces (side walls) el2d and 612e of the case 612
(container portion 614). As is shown in Figs. 38 and 39, the

15 engagement recessed portions 621 are shaped in squares in the
side faces 612d and 6l2e. The engagement recessed portions 621
-are gpen in the bottom face 612c of the case 612, and as is shown
in Fig. 39, are located slightly closer to a rear face 612f of
the case 612 than the middle position between the front face

20 612a and the rear face 612f. Eurthermore,theengagemeﬁtrecessed
portions 621, the upper face (substrate attachment face) of the
substrate recessed portion 619 and the abutting portion 618a,
all of which are formed in the case 612, are located at relative
distances in order from the bottom face 612c of the case 612

25 in the direction of a height H. That is, in the direction of
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619, which face is located | ower than the abutting portion 618a. [00137] As
is showmn in Fig. 39, pressing ribs (driving 5 ribs) 622, each having
substantially an L shape, are formed on the side faces 612d and 612e of the
contai ner portion 614. Each of the pressing ribs 622 includes a first rib
623, which is a contact portion, and a second rib 624, which is reinforcing
means. [00138] The first rib 623 is projected like a strip, so 10 that the
| ongi tudi nal direction is substantially parallel to the direction of the
hei ght H of the ink cartridge 611 (container portion 614) . The front face
of the fithst heilgh82¥,i $hesedgagem@ndontearts feat @25 drimt6Zbnt act o@atedk
slider 36 that will be described later. That is, as is shown in Fig. 38,

t he cont dowelSthan 625 ubs tyadjeest tdcbnendr Hate ot tthe skdestadep6iRdonole
of the case 612. The first rib 623 is adjacent to the engagenent

rec. e. ssédporvhonh6ace oy eospedf 1 eut yihamd Heaadusi inlgepenaganthsa -
recessed portion 621 close to the rear face 612f of the case 612 is

conti nuod§0887(pr ef er ablAyp flisushonint AN tHes cott adr§sTidng 201p$ r 6AY17He®) 625
of the first ribs 623. [00139] The second rib 624 is continuous to the first
rib 623. rthe)séédnderrh beyirg prbpeanédalikean 5t fhpPesoztfaforppe on

| ongitudinal direction thereof is substantially parallel to the direction

of a deptheLsbflet RCERIC et ericu§é261a  (‘doncaieri iy porttiion 614) ThecBecond
Face 6251 e PERASEIA 51623 20 SpROMEEE o bUigT WonbarBLabULS aGal net
the Cont%%%gg%gkortion,andaisecondrdt)624,whichis.reinforcingn@ans.
[00138] The first rib 623 is projected like a strip, sco
10 that the longitudinal directicon is substantially parallel to
the direction of the height H ¢f the ink cartridge 611 (container
portion 614). The front face of the first rib 623 is used as
a contact face 625 that contact a lock slider 36 that will be
described later. That is, as is shown in Fig. 38, the contact
15 face 625 is projected outward from the side face 612d, 612e of
the case 612. The first rik 623 is adjacent to the engagement
recessedportion62l; morespecifically, the faceof the engagement
recessed portion 621 close to the rear face 612f of the case
612 is continucus te (preferably flush with) the contact face
20 {front face) 625 of the first ribs 623.
[00139] The second rib 624 is continuous to the first
rib 623. The second rib 624 is projected like a strip, so that
the longitudinal direction therecf is substantially paraliel

to the direction of a depth L of the ink cartridge 611 (container

25 portion 614). The second rib 624 reinforces the first rib 623,
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625 of the first rib 623. [00140] (Ink Cartridge Attachnent/Detachnent
Device) 5 [00141] An explanation will now be given for an ink cartridge
attachnment/ detachnment device n that is applied to the ink j et printer 100
and that attaches and detaches the ink cartridge 611. Fig. 2 is an expl oded
perspective view of the ink cartridge attachnent /detachnment device in the
state before the ink cartridge 10 is inserted into the printer. Fig. 3 is a
plan view of this state, Fig. 4 is a bottomview of this state, and Fig. 5
is a side view of a cartridge holding nechanismin this state. Fig. 6 is
an enl ariged,, expd ot perepechs veoniaat ofachetdar ori tihe fhsksdi AgbméePani sm
Figs. 7A and 7B are a side view and a bottom 15 view of the operating state
of the dartpnaipntrd diten neltheni Banbarsapbihkagai pprdgle goatuichn facsr t
position. Figs. 8A and 8B are a. side view. and a bottom view of the

oper at i g st edie therska¥ili @g@- hol di ng nmechani smat an ink cartridge
insertion end position. 20 [00142}21 Fig. 9 is a plan view of the

at t achmelt9 et aichnehitk Gevteedgn RheachuertyRerarAneRé PRKIE&Itri dge is
currentIE/ bei.n | oadi ng. Figs. 10A and 10B are a side view and a_bottom
view? of [3Wetbberating 8% at¥P e heORarE f LdBEVhBRdPAY CRedRENIEEMI  this
state. Fig. 11 is a plan view of the attachnent/detachnent 25 device in the

state V\/rf“e@retfrlhiqi%% QW@H‘FG’_{I}? db%ti@mld@c"éﬁ? I%EB‘@_H. is-aﬁlﬂllﬁig@. then and
128 are 2 side cross;sephlonal, view.and 2 BotLOM MLEWLl RS,k oyt 11 doe
' 611. Fig. 2 is an exploded perspective view of the ink cartridge
attachment/detachment device in the statebefore the ink cartridge

10 is inserted into the printer. Fig. 3 is a plan view of this
state, Fig. 4 is a bottom view of this state, and Fig. 5 is a
side view of a cartridge holding mechanism in this state. Fig.

6 is an enlarged, exploded perspective view of the cartridge
holding mechanism. Figs. 7A and 7B are a side view and a bottom

15 view of the operating state of the cartridge holding mechanism
at an ink cartridge insertion start position. Figs. 8A and 8B
are a side view and a bottom view of the operating state .of the.
cartridge holding mechanism at an ink cartridge insertion end
pesition.

20 [00142] Fig. 9 is a plan view of the attachment/detachment
device in the state wherein the ink cartridge is currently being
loading. Figs. 10A and 10B are a side view and a bottom view
of the operating state of the cartridge holding mechanism in
this state. Fig. 11 is a plan view of the attachment/detachment

25 device in the state wherein the ink cartridge is completely loaded.
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13 is a plan view of the attachnment/detachnent device in the state of an
unl ocki ng nonent to renove the ink cartridge. Figs. 5 14A and 14B are a side
view and a bottom view of the cartridge holdingnmechanismin this state.

Fig. 15 is an enlarged perspective view of the base end of a |lever arm
[00143] As is shown in Fig. 2, the attachnment/ detachnent device 1
including an ink cartridge acconmodation portion (a 10 liquid container
accommodati on portion) conprises: a flow path nmenber 4, which is a
connector; cartridge hol ding nmechanisns 30, which are hol di ng mechani sns;
and a rotBtgag ladd agid diBgarmeehaniieneBRsswhechippad ledi aed meditdificdm  The
flow path nenber 4 is attached to the end of a main frane 62. The cartridge
hol di ng WEewach &hies g X 302 aet dge ot lad i Masd ag1isn g FBéRaptaRe 32 Bre
attached respectively to the |ower portion and to the upper face of the
-mai n frafels2z Bsansviaewati ADF gttzchmﬁ@téaliettﬁ@@@%w&\fﬁge REcHaf sms 30
are | ocated on respective |ower sides of the main. frame 62. In a space
defined By2Ede h@mnuplarEing BeBeRhel@ FENAVEyE 201 REI G AGT HeeRaniSi#ES 30, an
opening is forned on the side (left side in Fig. 2) opposite to the side
wher & the4P| B0 phih Hemars 1 0P 16l e (ich et PO {Afh fuh e RO evi ce
1lis disgosed mﬁtgjn,the,o ter case of the %Linter 00 so that this opening
faces thBOLASREIEERPIAT Forhkd Statene BUf el *cas®” CRHGTERERGTGIRECYS ] he i nk

cartridge,611 hgﬁ ig i nserted thrﬁu%h the insertion - 45 port can be
accommodat &Y P & BpdEeSnft °dhBull§V6E Adfed that, in Fig. 2, only one

part Is shgypsfor the cactyldge, AoLdl B9 TENAESM: t achment /detachment

device 1 including an ink cartridge accommodation portion (a
10 liquid container accommodation portion) comprises: a flow path
member 4, which is a connector; cartridge holding mechanisms
30, which are holding mechanisms; and a rotating and sliding
mechanism 32, which is a sliding mechanism. The flow path member
4 is attached to the end of amain frame 62. The cartridge holding
15 mechanisms 30 andtherotatingandslidingmechanism32 areattached
respectively to the lower portion and to the upper face of the
.main frame 62, as is shown in Fig. 2. The cartridge holding
mechanisms 30 are located on respective lower sides of the main
frame 62. Ina spacedefinedbythemain frame 62 and the cartridge
20 holding mechanisms 30, an opening is formed on the side (left
side in Fig. 2) opposite to the side where the flow path member
4 is attached. The attachment/detachment device 1 is disposed
within the outer case of the printer 100 so that this opening
faces the insertion port formed in the cuter case, and therefore,

25 the ink cartridge 611 that is inserted through the insertion
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30 located on the left end of the main frame 62, and the other

configuration is not showmn. 5 [00144] In the ink cartridge attachnent/
detachnment device 1 according to this enbodinent, the cartridge hol di ng
mechani sms 30 holds the ink cartridge 611 upon insertion of the ink
cartridge 611 by a predeterm ned stroke. Further, in this enbodi nent, the
rotating and sliding nechani sm 32 uses a rotation of a |lever 10 arm 31 and
the principle of the |ever to provide pressing power sufficient to |load the
ink cartridge 611. The rotating and sliding nechanism 32 converts the

rot ati onpaft tdaen bevercanmditiedt tntittee spardezontldl shovénene roft exhdthzar,
predeterm ned stroke required for loading the ink cartridge 611. 15 [00145]
Ot heseleFégemt,sonkacheqgfantthes caotwn tyetheldimy i derhahdsng r@&xHeas san

unl ocki ng mechani sm 33 which is provided as one of feature conponents of

t he presghtldgeiesd iom, trend adti cnmd e riltes ety dotdren &F - tane itile cdttan dge
61-1 fromthe main body 3 only by rotating the I ever arm 31. The unl ocki ng
mechani see2fi @3rahtdudes: nah agownking pin 34, which is noved together with
the ink cartridge 611 as the lever arm31 is rotated; and a flexible

(el aBti c)OQht&Lki ng pi ekl 35 mdhpéﬁt@mﬂ@@k%tw@hmﬁktééetaphl@ent@pfw
differentiating traveling loci of the unlocking pin 34 for the insertion
directioh a&cqrr@ri%mchlﬁm%@d&ﬁ@ratnd thgeCcantF dAERAN0 WYt Mesh aHEWof . The
nore detailed structure of the - unl ocki ng mechanism 33 wi ||l be

descr | bedd e FBaeTHoFoHEEROSEHEL HURER LORPBREATLD HItrEhk b SARIIGE Mol di ng

nmechani sm 30.
611 by a predetermined stroke. Further, in this embodiment,

the rotating and sliding mechanism 32 uses a rotation of a lever

10 arm 31 and the principle of the lever to provide pressing power
sufficient to load the ink cartridge 611.The rotating and sliding
mechanism 32 converts the rotation of the lever arm 31 into the
horizontal movement of another predetermined stroke required
for loading the ink cartridge 611.

15 [00145] Of these elements, each of the cartridge holding
mechanisms 30 has an unlocking mechanism 33 which is provided
as one of feature components of the present invention, and which

" permits extraction of the ink cartridge 611 from the main body
3 only by rotating the lever arm 31. The unlocking mechanism

20 33 includes: an unlocking pin 34, which is moved together with
the ink cartridge 611 as the lever arm 31 is rotated; anda flexible
(elastic) unlocking piece 35, which unlocks the ink cartridge
611 by differentiating traveling loci of the unlocking pin 34
for the insertion direction of the ink cartridge 611 and the

25 removal direction thereof. The meore detailed structure of the
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[00146] As is shown in Fig. 6, the cartridge holding nmechanism 30 includes:
a lock slider 36, which directly supports 5 the ink cartridge 611; a slider
hol der 37, which slidably supports the lock slider 36; and the unl ocking
mechani sm 33. The lock slider 36 is a block nenber that slides by
contacting the contact face 625 of the driving rib (pressing rib) 622 in
Figs. 2 and 38 that is projected fromthe side face 612d, 612e of the ink
10 cartridge 611. [00147] The lock slider 36 is noved inside the slider

hol der 37 such that the lock slider 36 slides on an along the inner walls
of the uppépcandg owehaplizstes3337%d ldndb S8t ofridel Hidertdotideer 3vithnhil e
being guided by a guide rib 38 forned 15 on the inner wall 37b of the slider
hol der 3theThdéhleackcsipodent36 i $Heoraqmd midde dro khigeyenemtagyt siove0 39 t hat
fits the guide rib 38 therein.. An extraction spring 42, such as a tension
coil sprli0Ag4sls suspended izetabeewm enydiienet, hidokscaot nidgedtheohdingare
respectively formed on the | ock slider 36 and the slider 20 hol der 37.
[00148] Teehengagedbninglodee: 30 lpski ot hedri e + Mbisihddirpatéyosuphertack
slider 36, and the guide rib 38 of the slider_holder 37 is fitted to the
engadenefhegivbvardy idug theér a2 aligardwrdaesdediporh isda dap livssepPeEESi n t he
| oner face of the 25 | ock slider 37, and a slide |ock piece 48, which is a

| ock por fthen lock #2idey 3Gt eéd Fhhe ki del te S brt3dn LAe RS sl i de

|l ock piece 48 is the formof a plate having a tapered distal end.
slider 36 is a block member that slidés by contacting the contact

face 625 of the driving rib {pressing rib) 622 in Figs. 2 and
38 that is projected from the side face 612d, 612e of the ink
10 cartridge 611.
[00147)] The lock slider 36 is moved inside the slider
holder 37 such that the lock slider 36 slides on an along the
inner walls of the upper and lower plates 37a and 37c¢ of the
slider holder 37, while being guided by a guide rib 38 formed
15 on the inner wall 37b of the slider holder 37. The lock slider
36 1is formed with an engagement groove 39 that fits the guide
rib 38 therein. An extraction spring 42, such as a tension coil
spring, is suspended between engagement hooks 40 and 41 that
are respectively formed on the lock slider 36 and the slider
20 holder 37.
[00148] The engagement groove 39 is formed in the side
face of the lock slider 36, and the guide rib 38 of the slider
helder 37 is fitted to the engagement groove 3%. Further, a
guide recessed portion 47 is formed in the lower face of the

25 lock slider 37, and a slide lock piece 48, which is a lock porticn,
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Further, a guide protrusion 53 is fornmed on the |ower face of the slide

| ock piece 48 so as to be fitted to the guide groove 5 54 of the slider

hol der 37. [00149] Accordingly, the lock slider 36 is slidablynoved, while
bei ng supported within the slider holder 37, in a state in which the guide
protrusion 53 of the slide |ock piece 48 fitted to the guide recessed
portion 47 is fitted to the guide groove 10 54 and the guide rib 38 is
fitted to the engagenent groove 39. At this time, the lock slider 36
supported by the slider holder 37 faces the respective side face 612d, 612e
of the ink Thrteddge tBealguhderredesaed phetavpadinenthidet athdentodévi ce 1.
Furt hernore, when the guide protrusion 53 is noved along the 15 sl ope
portion BEetowhd dis hehtofprzonedl appleitenhsginghe $lkipgaed gl tpilecads is
gradual |y projected fromthe guide recessed portion 47 to the. inside
(toward Phethenvetidgitiocnscbrusheni AR leafprirggle 081 Lthe Weeien Hacguicde
protrusion 53 is located in the horizontal portion 56, a state in which a
part of the slide loek Pegr ot I8 35 Yy djedidd 9% dift tHe giidie re@essed
portions 47 is maintained. [00150] The engagenent hook 40 is forned on the
| ockSsl i d@erof3bheThéidagabehdst Adok 40 is located at such a position that,
when the | ock slider 36 _is disposed on the_sljider halder_ 37, 25 the
engagemeh?0hH3k 40 is shBEsPEALPELYy Hte LREK TP §HtS asidablg moved,
engagenent hook 41. The engagenent ~hook 40_i.s shaped |ik a hook, and the
di st al eﬂﬁl%ﬁeP%ngi§UBP8Fg€ae31FB&ﬁr&h?hélﬂﬁﬁﬁ Holder 99, 9n'3 State

in which the guide protrusion 53 of the slide lock piece 48 fitted
to the guide recessed portion 47 is fitted to the guide groove
10 54 and the guide rib 38 is fitted to the engagement groove 39.
At this time, the lock slider 36 supported by the slider holder
37 faces the respective side face 612d, 612e of the ink cartridge
611 inserted into the attachment/detachment device 1.
Furthermore, when the guide protrusion 53 is moved along the
15 slope portion 55 toward the horizontal portion 56, the slide
lock piece 48 is gradually projected from the guide recessed
portion 47 to the inside (toward the traveling locus of the ink
cartridge 611). When the guide protrusion 53 is located in the
horizontal pcortion 56, a state in which a part of the slide lock
20 plece 48 is projected from the guide recessed portions 47 is
maintained.
[00150]} The engagement hock 40 is formed on the lock slider
36. The engagement hook 40 is located at such a position that,
when the lock slider 36 is disposed on the slider holder 37,

25 the engagement hook 40 is substantially at the same height as
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path nenber 4. The term nal ends of an extraction spring 42 are retained on
t he engagenent hooks 40 and 41, respectively. 5 In this enbodinent, the
extraction spring 42 is constructed by a tension coil spring. Wen the
extraction spring 42 is suspended between the engagenment hooks 40 and 41 in
a state in which the lock slider 36 is attached to the slider holder 37,
the lock slider 36 is urged toward the opening (toward the side plate 10
37d) of the attachnment/detachnment device 1. Therefore, when an external
force is not exerted to the lock slider 36, the lock slider 36 is noved

t owar d t héeoperiaagmentt heolkr gilng Thecenghgetbkatekbbactitonssphaged2lirad the
gui de protrusion 53 of the slide I|ock piece 48 is located at the start end
of the slaopeopor ahdnthd bt al Caid HheA deefarisngripdgridtend 44viasdaltke pPiowi ded
on the lock slider 3,6 to rotatably.support an engagenent pawl 43.. The
beari ng paait memost Has ahkolteentinatl meck oS s retaractsiaf tsphbiny sposed  at
the base end of the engagenent pawl 43. Further, attached 20 to the rotary
shaft 45a&dre aditedespramgid, ersiademsnia hedkealdC andséon spspagtifetyurgi ng
t he engagenent pawl 43 toward the upper plate inner wall 37a of the slider
hol dér 37.1n @bi52jerbodimegdgeride gydwiad3idrs spmendet? hbyi eghat rhookd shaped
pawl fornmed at the distal end thereof. The unlocking 25 pin 34, which is a
part of tthea behetkneg lkstiEAism Faenithaksposetion spgingria hesvapendsilde
face of the pawl to extend in parallel to a rotational axis about which the
engagenemep@gn 4319 ENgEEiEslte hooks 40 and 41 in a state in which the

lock slider 36 is attached to the slider holder 37, the lock
slider 36 is urged toward the opening (toward the side plate
10 37d) of the attachment/detachment device 1. Therefcre, when
an external force is not exerted to the lock slider 36, the lock
slider 36 is moved toward the opening by the urging fcorce of
the extraction sprig 42, and the guide protrusion 53 of the slide
lock piece 48 is located at the start end of the slope portion
15 55.
[00151] A bearing portion 44 is also provided on the lock
slider 36 to rotatably support an engagement pawl 43. The bearing
- portion 44 has a hole that receives a rotary shaft 45 disposed
at the base end of the engagement pawl 43. Further, attached
20 to the rotary shaft 45 is a lock spring 46, such as a helical
torsion spring, for urging the engagement pawl 43 toward the
upper plate inner wall 37a of the slider holder 37.
[00152] The engagement pawl 43 is a member having a
hook-shaped pawl formed at the distal end thereof. The unlocking

25 pin 34, which is a part of the unlocking mechanism 33, is disposed
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The lock slider 36 is formed with the guide recessed portion 47 extending
in a direction perpendicular to the loading direction 5 in which the ink
cartridge 611 is |loaded. The slide lock piece 48 is fitted to the guide
recessed portion 47 as descri bed above. [00153] The slide | ock piece 48 is
a flat plate nenber, the distal end of which is cut in a crest shape in
order to match the shape of the guide recessed portion 47 to be fitted. The
10 slide |l ock piece 48 has the guide protrusion 53 on the end face thereof
opposing the lower plate 37c of the slider holder 37. The guide protrusion
is fitteantoheheuger deideobeees5aLf shaedawlntphexitendr ipl @eeadiseloft ot lie
slider holder 37. As the guide protrusion 53 is noved in the |oading

di recti onobitideal ik icapboiudgehnisheiiie sinapgaei shapd 68 th&afatddlgr-oove
54, the slide lock piece 48 is slid_in the |oading direction of the ink
cartridgémﬁillo@#uﬁﬁhéQﬁi%Gthé ﬂ@r@@@iﬁhtberénéPég?aFeﬁésﬁﬁé PeadiLAG
direction of the ink cartridge 611. [00154] That is,_as_is shown in Figs.

4, 7, 8,41iexterdipg bma@ direehioyedpegrdovd a4t adda headingsigdatiion 55 at
a start end side where the ink cartridge_is inserted, and the horizontal
port Pon 5B #ieh (igiiidl Ceddeidse fdr tRetC28RE - s| o DotEs dPchPisce
graduallﬁ i nclined fromoutward to i nward, and tg% hor'zontgé portion 56 is
cont i nuoBi8 ¥¥ ttRE FRAHESLdEnBEEFSERE RATTpPD S hBFt TR 550D B%End

mai ot ai niABLERT S | nner mEEE BOSRET SRSK THUSSS]® The Dot BT LSITaEa 11 1t ed
to the tpHg §{§¥§¥jend.of which is cut in a crest shape in order to match
the shape of the guide recessed portion 47 to be fitted. The
10 slide lock piece 48 has the guide protrusion 53 on the end face
thereof opposing the lower plate 37c of the slider holder 37.
The guide protrusion is fitted to the guide groove 54 formed
in the lower plate 37c of the slider holder 37. As the qguide
protrusion 53 ismoved in the loadingdirectionof the ink cartridge
15 611 along the shape ¢f the guide groove 54, the slide lock piece
48 is slid in the loading direction of the ink cartridge 611
and also-in the direction perpendicular to the loading direction
of the ink cartridge 611.
[CC154) That is, as is shown in Figs. 4, 7, 8, 10, 12
20 and 14, the guide groove 54 has the slope portion 55 at a start
end side where the ink cartridge is inserted, and the horizontal
portion 56 at a terminal end side. Further, the slope portion
55is gradually inclined fromoutward to inward, and the herizontal
porticn 56 is continucus from the innermost end of the slope

25 porticn 55 to extend toward the terminal end in parallel to the
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gui de grooves 54 takes the outernost position when the guide protrusion 53
is located at the start end. Accordingly, the 5 ink cartridge 611 is

i nsertable. The guide protrusion 53 takes the innernost position when the
guide protrusion 53 is located at the termnal end of the slope portion 55,
whereby the slide locking piece 48 is slid to enter into the respective
engagenent recessed portion 621 in Figs. 2 and 38 that is forned in the 10
side face 612d, 612e of the ink cartridge 611. Accordingly, the ink
cartridge 611 is held fromboth sides. [00156] The slider holder 37 is a
box- shapedadenpedithationnt ehridlel wahasad ngpaceficr iaccomuedatnaw tilen | ock
slider 36. The slider holders 37 are held on a novable frane 58 having a 15
portal ci®8%55&cti on asTar exadplpsotands ican 5SSl fdeteddst e Wb shtdredovabl e
frame 58. A hook-shaped engagenent rib 59 is forned on the inner wall of

t he uppeguptiat er83uesf S#héakleisdéhehoudermodt, rarsd tiiorengewgedhd tduidee
engagenent pawl 43 that is rotatably attached to the lock slider 36. Wth
this strpcebresicheSBodk 20csitiedeat3dhand tiehd sridder Ahgbdding? var etlkenbi ned
integrally. [00157) The s|ider holder 36 includes the upper plate 37a, the
m ddPe plakecaybridée $bhers pireter 3d cand Thisegyide prafsusBI® Tdrimdets ng
these plates. The engagenent rib 59 is formed on the inner face of the

di st al e‘ﬁaeomtlﬁémgﬁgepom5@@nswaen25herh<éuhd%t@¥0%ﬁ@sb@nt%% ehgafeteat rib

59 is formed in a hook_sh - 51 The mddle plate 37b has the guide rib
38 that r& BR8j E%%@Hnaéu?ﬂﬂrﬁf(%et%%o%mw 9o Herele)the shidd%hat is

substantial |y ]
locking piece 48 is slid to enter into the respective engagement

recessed portion 621 in Figs. 2 and 38 that is formed in the
10 side face 612d, 6l2e of the ink cartridge 611. Accordingly,
the ink cartridge 611 is held from both sides.
[00156)] The slider hcolder 37 is a box-shaped member that
internally has a space for accommodating the lock slider 36.
The slider holders 37 are held on a movable frame 58 having a
15 portal cross section as an example, and can slide together with
the movable frame 58. A hook-shaped engagement rib 59 is formed
on the inner wall of the upper plate 37a of the slider holder
37, and i1s engaged with the engagement pawl 43 that is rotatably
attached to the lock slider 36. With this structure, the lock
20 slider 36 and the slider holder 37 are combined integrally.
{00157) The slider holder 36 includes the upper plate
37a, the middle plate 37b, the lower plate 37c and the side plate
37d connecting these plates. The engagement rib 59 is formed
on the inner face of the distal end of the upper plate 37a.

25 The distal end of the engagement rib 59 is formed in a hook shape.
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in parallel to the direction in which the ink cartridge 611 is inserted.
Further, the side plate 37d has the engagenent hook 5 41 that is |ocated at
a position slightly higher than the guide rib 38. The engagenent hook 41 is
formed into a hook shape, so that the distal end thereof is projected
outward. [00158] As described above, the guide groove 54 is fornmed in the
hori zontal face of the lower plate 37c. As is shown in 10 Fig. 6, this
gui de groove 54 includes the slope portion 55 and the horizontal portion 56.
The sl ope portion 55 is |ocated closer to the opening side of the

at t achnefhedetidcimemtl adey i hashdine theidwori Zont &l tipst t i 9np 56 edhed sl ope
portion 55 is inclined gradually inward (toward the side opposite to the

si de whengwbs a hendrigagegegeneib 5 P9 $ biered prasthat doesubpornthaldpeni ng
side toward the flow path nenber 4 side. The horizontal portion 56 is

cont i nugus parerhltete tsl gpe PBIrECsH 055 inowakclndher okt Rertsigge poktion 55
toward the flow path menber 4. [00159] The slider holder 37 is retained onto
t he novadBisertz® f r g ther(sébersdgde alang 8ydt hae thel aagagamenst hppite 58a
(see Fig. 4) . Specificall t he novable frame 58 includes the flat plate
58a,° V\/m4c1h tihat| deal e@ahedt ﬁé a d%&srlq‘la@é Piiginel yrdiipFqaiarghe guide
andbent porti ons58b (see Fig. whi ch are fornmedon respective ends of the
flat pladtid 5dh. Etvet ﬁf@rgag@érlei@ S0 41n I gf§>rrrﬁii 2P FROK| HedPe he bent
portions 58h are connpected respectlvel - to the slider holders 37 that

are proAddd@n Bt HsTrs Hd t?ﬁ@r$?gilﬁlﬁ¥%3%§59dtﬁEtW6§QbIe frame 58 and

the sllder q?lders 37 As described above, the guide groove 54 is formed

in the horizontal face cof the lower plate 37c. As is shown in
10 Fig. 6, this guide groove 54 includes the slcope porticn 55 and
the horizontal portion 56. The slope portion 55 1s located closer
to the opening side of the attachment/detachment device 1 than
the horizontal portion 56. The slope portion 55 is inclined
gradually inward (toward the side opposite to the side where
15 the engagement rib 59 is formed) as it goes from the opening
side toward the flow path member 4 side. The horizontal portion
56 is continuous from the slope portion 55 to extend from the.
slope porticon 55 toward the flow path member 4.
[00159] The slider holder 37 is retained onto the movable
20 frame 58 (see Figs. 4 and 6) that includes a flat plate 58a (see
Fig. 4). Specifically, the movabkle frame 58 includes the flat
plate 58a, which is located at the lower face of the main frame
62, andbentportions 58b (seeFig. 6}, whichare formedon respective
ends of the flat plate 58a. Further, as is shown in Figs. 7A

25 and 7B, since the bent portions 58b are connected respectively
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are securely held together. Further, the novable frame 58 is relatively
novably attached to the nmain frame 62. Wth this 5 arrangenent, the slider
hol ders 37 can be slidably noved together wth the novable frame 58
relative to the main frame 62. [00160] The outer side face of the slider

hol der 37 is open. After the lock slider 36 and the extraction spring 42
are accommodat ed, a sub-franme 60 is used to externally block 10 the open
area. Each of the sub-franes 60 is a part of a fixed franme 61, and is
attached to the main frame 62 of the fixed frane 61 by screws. [00161] The
sub- f rameo60hé ss Ui dppsedbarer s t 3k tdHadtderrwipdenvided bal dong shdekook wlheé der

36. The sub-franme 60 is fixed with 15 respect to the main frane 62. An

unl ocki ngilpitnpdstesS8ecutkkymavrthtbeflr tme aS8 ubsd atlie atl ydeenboadleporii on of
the sub-frame 60. The unl ocking piece 35 includes an el astic piece 63,
which isre kealirspyi hglidndlogedthetronaFdrtherf | dWwepatlvatmrebdiraie J800E62] The
flow path nenber 4 is attached to the rear 20 end faces of the sub-frames 60
to be comedeteéedetly tbaabily edrttadhdge totthe Teltf | fovanpat &2 metdh 4hiiscl udes
needl es 4a to be inserted into the needl e openings of the ink cartridge
611, San ieAkasappept. pblbd sdidler bohdacs poican Pors ldatadchy RgveRet e of
remai ning ink. 25 [00163] Specifically, as is shown in Fig. 3, six needles

- 53  4avatd fthenmbe Vil lehd mmsy Fatde gt W ttdhoand sk & ifd o t he

insertion holes 616a of the ink cantriqge 611. Further, first
[00160] The outer side face of the slider holder 37 is

open. After the lock slider 36 and the extraction spring 42
are accommodated, a sub-frame 60 is used to externally block
i0 the open area. Each of the sub-frames 60 is a part of a fixed
frame 61, and is attached to the main frame 62 of the fixed frame
61 by screws.
[00161] The sub-frame 60 is disposedover the slider holder
37 holding the lock slider 36. The sub-frame 60 is fixed with
15 respect to the main frame 62. An unlocking pin 35 is securely
attached to a substantially central portion of the sub-frame
60. The unlocking piece 35 includes an elastic piece €3, which
is a leaf spring inclined toward the flow path member 4.
[00162] The flow path memkber 4 is attached to the rear
20 end faces of the sub-frames 60 to be connected to the ink cartridge
611l. The flow path member 4 includes needles 4a To be inserted
into the needle openings of the ink cartridge 611, an ink supply
path and a contact point for detecting the amcunt of remaining
ink.

25 ([00163] Specifically, as is shown in Fig. 3, six needles
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and second insertion needles 4b and 4c are fornmed in the flow path nmenber 4
to be fitted to the first and second fitting holes 5 617 and 618 of the ink
cartridge 611. An introduction needle 4d is also fornmed in the flow path
menber 4 to be inserted into the introduction support 620 of the ink
cartridge 611. Furthernore, as is shown in Fig. 4, a term nal arrangenent
portion 4e is formed at the |lower portion of the flow path nenber 4.
Termnals (not 10 shown) are provided in the term nal arrangenent portion
4e, and are connected to a circuit board, which is attached to the
substrat da pseefssupor o101 Rad Mmerlasdt tdr t@gbe 1nsewhed LREC Rlke
cartridge 611 is fixed to the flow path nenber 4. [001641 The fl exible

unl ocki nghsieddd ogs hiod e §abe 6f the dhRkoERrtg1des RedhanfehiB8r/ ah#rFE
attached to the sub-frane 60. The flexible _unlocking piece 35 is a nenber
like a | @82 §HGoRG AdysEtlodhdiearhes P adtie d0hgtRIpréce? 68 ehhtC¥xt ends
obliquely upward, The el astic deformation of the elastic tongue ﬁiﬁce 63 is
used toP@¥¥ BEBRETaf £ 2 P&/ ELTHGT o8I To¢ THS umPsk RERGTH A18A1RGr 1o hes 20
direction_.in whjch the ink cartridge 611 i oaded ,and for the direction in
whi i it § raadoﬁé@ 00165 Ph A2 E L3R 1! el A%t it T, ISedEBE S s bent

d d,, th I i in 3 b din th i ti Ln.which th
nk cart/A%ige 8175 SOFORHClr WY I L TnEAI QIRST: 5 Pheopt ASACFY ThES |
i nt ai . t t, wh Ki. i - .94 4 | in th
i ecti on IS Wt Rt BEoh ARPE T ale: a5t e CHErpted i ofubPKE rbRsLe”

piece 63 a'ssigoéh&ﬁ'p&nufgy\@r%,bg%%inal arrangement portion 4e is formed

at the lower portion of the flow path member 4. Terminals (not
10 shown) are provided in the terminal arrangement portion 4e, and
are connected toacircuit board, which is attached to the substrate
recessedportioné6l9oftheinkcartridgeé6ll, whenthe inkcartridge
611 is fixed to the flow path member 4.
[00164] Theflexibleunlockingpiece3Sisapartoftheunlocking
15 mechanism 33, and is attached to the sub~frame 60. The flexible
unlocking piece 35 is a member like a leaf spring member, and
. has the elastic tongue piece 63 that extends obliquely upward.
The elastic deformation ¢f the elastic tongue piece 63 is used
to differentiate traveling loci of the unlocking pin 34 for the
20 direction in which the ink cartridge 611 is loaded and for the
direction in which it is removed.
f00165] That is, as the elastic tongue piece 63 is bent
downward, the unlocking pin 34 can be moved in the direction
in which the ink cartridge 611 is loaded, while the height of

25 the pin 34 is maintained. 1In contrast, when the unlocking pin
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of the direction in which the elastic tongue piece 63 is inclined. Thus, in
this case, the unlocking pin 34 is noved dowmward and 5 the traveling | ocus
of the unlocking pin 34 is changed. Thus, the engagenent pawl 43 integrally
formed with the unlocking pin 34 is pivoted dowmnward, and is di sengaged
fromthe engagenent rib 59. [00166] The main frame 62 is a nmenber that
forms a frane 10 of the main body 3 of the recordi ng apparatus. As shown in
Fig. 2, the structure of the main frame 62 is reinforced by using the flat
plate with which the noveable frame 58 is sl idably contacted and by

bendi ng3#héspapvedf inheheutéFeclyes o vheck| bBeeplakecatiphadds Aslshown in
Fig. 3, inthe main frame 62, a rotation 15 pin 64 is disposed in the center
of the FERPVEErt £BR, ehRAtiGnEPRBRS PHRCE HE idt BOCoRERL| BPURAT B PeFRUFRVer arm
31 that will be described later. .Further, an en agenent hol e 66 3

f or medb@di Hee e SR &R Whisih the # 1R Ho PG HoPaCERe bitd BRChBRdst abl o

spring 65. Furthernpre, in the vici of. the front of the rotation p|n
64, qul dE"HTBS B0 dres e et GERIG ik s 46 BPYEC: ORIBRE R

bod Th 67 d.b t di f th f
2 e G CEODEBSF OS5 U O M GRLCOR SHeELOt A4 R FPAPAC- aﬁfﬁi‘%{?nga[ ed

g iy éﬁﬁaaa&%@ﬁs@ﬁffﬁf%@%m néghsh%wsge%ﬁe BRoBE R4 scnea
and det aghed. (A0, SNOAGEIRALLBIN 8% 101 S1. 405 RLEVEASE RLT 8RYa Oldke
rib 59.
’ {00166] The main frame 62 is a member that forms a frame
10 of the main body 3 of the recording apparatus. As shown in Fig.
2, the structure of the main frame 62 is reinforced by using
the flatplatewithwhichthemoveable frame 58 isslidablycontacted
and by bending the part of the outer edges of the flat plate
upward. As shown in Fig. 3, in the main frame 62, a rotation
15 pin 64 is disposed in the center of the rear portion, and functions
as the rotation fulcrum of the lever arm 31 that will be described
later. .Further, anengagementhole 66is formedbesidetherotation.
pinéd4 inordertoholdoneendofabi-stablespring65. Furthermore,
in the vicinity of the front of the rotation pin 64, guide ribs
20 67 are extended in the widthwise direction of the main body 3.
The guide ribs 67 are obtained by standing parts of the main
frame 62 upright.
[C0167] Also in the front of the rotation pin 64, an

elongated guide slit 68 is formed perpendicular to the guide

25 ribs 67, and is extended in the direction in which the ink cartridge
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into the guide slit 68. Wth this structure, without being tilted, the
novabl e frame 58 can be gui ded by and noved in parallel along 5 the inner
wal I s of the sub-frames 60 and the guide slit 68 that is forned in the nain
frame 62. On the right and left sides of the guide slit 68, rotation pins
71 are provided upright and function as rotation fulcruns for conbination
pinions 70 that w |l be described later. 10 [00168] The | ever arm 31

i ncludes: a base end 72, which is rotatably connected to the rotation pin
64 provided on the main frame 62; an arm main body 73, which is extended
from t heblbak® @htaded odpadddehachedr fRAceeRFagHEchai RLBolY, 3Whakl aSknob
74, which is attached to the distal end of the armmjin body 15 73. An

engagensrobied e ightopRene movee leut ermedye lowat asbepedt rididd Hem t he
si de pf t he base end 72. The engagen&nt hole 85 is ysed to:hold one end of
the bi- stabP EngHiIfle B51T S4shi BALD G RShERFERF St SHSIMN BRI 1Y HaWiSHy a
0S| 1 orieh MOV ERBE SREBT A GALOSACY GrS FGUSE: O Mt L1 DOT6SE A
renber | TRE NG AT Al R GEHg T ABERAAP AT 3200t Rt T8 aHett (5 (RES over
face of the_base.end 72. The ftirst pinion 75 is_rotated.t her .wi.th the
| ever arh?Sﬁoﬁ%e?h}%ugﬁeamﬁ?gs E?@eiﬁgred@% ?iﬁbg% fggeggfé.sig?sthat is
Putor oAb Bl ST TR0 BP0 2, 0GR S AR B
function as rotation fulcrums for combination pinions 70 that
will be described later.
10 [00168] The lever arm 31 includes: a base end 72, which
is rotatably connected to the rotation pin 64 provided on the
main frame 62; an arm main body 73, which is extended from the
base end 72 toward the rear face of the main body 3; and a knob
74, which is attached to the distal end of the arm main body
15 73. An engagement hole 85 is formed in the outer edge that is
protruded from the side of the base end 72. The engagement hole
85 is nsed to hold one end of the bi-stable spring 65, which.
is a helical torsion spring having a comparatively large line
diameter and which urges the lever arm 31 to be positioned at
20 either one of right and left rotation ends.
[00169] A first pinion 75 having a fan shape, which is
an example of a transmission member in the rotating and sliding
mechanism 32, is attached to the lower face of the base end 72.

The first pinion 75 is rotated together with the lever arm 31

25 through a pressure increase spring 87 (see Fig. 15} that is a
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circle radius R of the first pinion 75 is enployed substantially as a |ever
ratio. In this enbodi nent, as the distance S between 5 the ful crum and the
application point can be conparatively increased by enploying the | ever arm
31, alarge lever ratio of SR = 1: 0.12 is obtained. [00170] Therefore,
when the driving power required for |oading of the ink cartridge 611 is
34.0 N, only about 4.1 N 10 is necessary as the |ever operating force
exerted to the lever arm 31, without counting on the friction | oss and the

| oad i nposed on the bi-stable spring 65. In this enbodi nent, the rotational
angl e of hehel qal drogiRB1SPEiRGgt o Tatot ShE it anfe r%ﬁ%‘ﬁ”e%@r‘e}k% of the
ink cartridge 611 obtai ned according to the rotatlonal 15 angle is set to
about 12 THACTWoOEPE The RRPYREARIPR BRI 15 thRoleN§agerBnil HA é&sP8§hand an
el ongated stop hole 90 _are forned-in the base-end 72 of .~ the |ever arm 31.
Two engaderent® Fass UgsRi ol aﬁ?@arféﬁ%habﬁlﬂ?f‘e?/\%dls EAPPLPFdaPEPFERREA 2 E{Wi ght

on the up er ace of the f| plnlo 0 75, and re itted i h
engagenerit® Fol 8¥CEor 2 Fhae - eI PéﬁmﬁBFe 8p e QQF$gﬁg gﬁsegnd of

th 8 th t b th
engagenerhe o Ee E0 e ToF Mt e ﬁl%lcﬂgmﬁpaaﬁ.%”gagrﬁﬁggﬁaﬁ%iﬁt the
ci rcunf elr}re#r%#eg%ﬁgr}%} ?{gq%(eaﬁr%e% TElment hoI e, ?9 i Slé%bggge¥8g5Fl8 er than
th e a

clga?eagedp Jron Pl 6hf£ et \een, ge pressure i ncrease sprrng 87 |s

sandwi che conpressed bet ween the base
[00170] Therefore, when the driving power required for

loading of the ink cartridge 611 is 34.0 N, only about 4.1 N
10 is necessary as the lever operating force exerted to the lever
arm 31, without counting on the friction loss and the lcocad imposed

on the bi-stable spring 65. In this embodiment, the rotational
angle of the lever arm 31 is set to about 55°, and the moving

strokeof theinkcartridge 6ll obtainedaccordingto the rotational
15 angle is set to about 12 mm.
[00171)] As is shown in Fig. 15, two engagement holes 89
and an elongated stop hcocle 90 are formed-in the base end 72 of
the lever arm 31. Two engagement ribs 88 in an arch shape viewed
in plan are formed upright on the upper face of the first pinion
20 75, and are fitted in the engagement holes 89. The elongated
step hole 90 is used to hold one end of the pressure increase
spring 87. Similarly to the engagement ribs 88, the engagement
holes 89 are formed in an arch shape viewed in plan, but the
circumferential length of each engagement hole 89 is slightly

25 longer than the circumferential length of each engagement rib
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end 72 of the lever arm 31 and the first pinion 75, and the other end of
the pressure increase spring 87 is held at a notch 92 5 that is fornmed in
the outer edge of the first pinion 75. [00172] A rack and pi ni on nmechani sm
can be enployed as an exanple of the rotating and sliding nmechanism 32. In
this enbodinent, the rotating and sliding nechanism 32 includes: the first
pinion 75, which is rotated together with the |l ever 10 arm 31; a slide bar
78, which has a first rack 76 meshing with the first pinion 75 and second
racks 77 to transmt the novenent of the first rack 76 downstream al ong
respect i v@s torcapsoivdsicoa clpstttes)ceapd rtthiord Sl atker §de mesdmn ng The pressure

conbi nation pinions 70. Each of the conbination pinions 70 is obtained by

i nt egral | yndBedoe Mmyizg $dcbadsPidw behgd arvhiconpreshes hetteend bedard rack
77, and a third pinion 80, which transmts the rotation of the second

pi ni on. 7ENAGESEr Bhen bevrg At 3lespdcthe & irHHANGSPONS , pakd. LHOOLTEE | n
this enbodi nent, each transm ssion path is 20 forned_by the second rack 77,
the seconeni af oBhgoPr eREUTAI FHCT PRARORPEONENE 7t BE DKLEd atack "@tChadd i s
provi ded on either side of the lever arm31l. |In consonance with this
arrangenehiatthe fQrmadr iBafhegonisrt RESEi Pdt thack 176t aLSF /Pt he center
on a side close to the rotation pin 64, and the second racks 77l ocated 25
inthe ri gRP1AAd | eft enﬁ EBFkléﬁg BADERE 8§SB§PP§m3F8€ b@temph9§ed%ﬁ§uld be
noted that the sl 78 i ui ded by uide _ribs 67 of he

frame 65 €8 PEErBLOCAtorf FRb Bonarey sl 1ailg flnanizn’ 522 I

embodiment, the rotating and sliding mechanism 32 includes:
the first pinion 75, which is rotated together with the lever
10 arm 31; a slide bar 78, which has a first rack 76 meshing with
the first pinion 75 and second racks 77 to transmit the movement
cf the first rack 76 downstream along respective transmission
paths; and third racks 81 meshing with the combination pinions
70. Each of the combination pinions 70 is obtained by integrally
15 forming a second pinion 79, which meshes with the second rack
77, and a third pinion 80, which transmits the rotation of the
second pinion 79 downstream along the respective transmission
path.
[00173] In this embodiment, each transmission path is
20 formed by the second rack 77, the second pinion 79, the third
pinion 80 and the third rack Bl, and is provided on either side
of the lever arm 31. In consonance with this arrangement, the
slider bar 78 has the first rack 76 located in the center on
a side close to the rotation pin 64, and the second racks 771located

25 in the right and left end portions on the opposite side. It
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direction of the main body 3. [00174] Simlarly to the first pinion 75, the
second pinion 5 79 and the third pinion 80 are fornmed of fan-shaped gears,
and are coupled together with the phase being shifted at about 900 to form
t he conbination pinion 70. The third pinion 80 is passed through a

sem -annul ar opening fornmed in the main frane 62, reaches a w ndow 83 that
is opened in the noveable frame 58 | ocated bel ow, 10 and nmeshes with the
third rack 81 that is formed in the side edge of the wi ndow 83. Further
the right and left conbination pinions 70 are rotated in the sane

di r ect i oghand thereftoed, thathetsecohtdpi haond879s ghededi bg phri gnddgo and
the third rack 81 are arranged in the sane orientation. 15 [00175] As
descri bedridbovie] ehethotmaimgf name sé2 dingreatphanism 32 thel wddshwheel ever
arm 31, which has the base end 72, the armmain body 73 and the knob 74 as
shown i n-FixpctBn ThethmgeaendoTddyis-fornmed like a flat plate, and the

rotation pin 64 is retained substantially in the center of the base end 20
72. The | @g@r?ﬂa} m 31 i s Sipbbr¥ed thythhEinat i ifyiare’ B2 the pecordiandd@nabout
the rotation pin 64. The retainingﬁhole 85 is formed in the end face of the
base end 72 anthdehdleid sfindigs 89 ageaBlamegt Phg f65 -ishapiede g g syhand
retaining hole 85 to inhibit the renpoval of the spring 65. Further, in the
mai n franeré2;0@5l edhetagttdian ngl thridughehmde B6ing fhorfiteed iat tdeowi Wity of
the - 59 Dbase end 72 of the lever arm 31 to fix the other end of the
bi - st abl et Farrimgh6Scomthien ot + ¢t gdilng 8p7iong Blbe tdtaitrd pisadppnot ¢ eids Ipy skkel
through a semi-annular opening formed in themain frame 62, reaches
a windcew 83 that is opened in the moveable frame 58 located below,
10 and meshes with the third rack 81 that is formed in the side
edge of the window 83. Further, the right and left combination
pinions 70 are rotated in the same directicn, and therefore,
the second pinions 79, the third pinions 80 and the third rack
81 are arranged in the same orientation.
15 [00175] As described above, the rotating and sliding
mechanism 32 includes the lever arm 31, which has the base end
72, the arm main body 73 and the knob 74 as shown in- Fig. 3.~
The base end 72 is formed like a flat plate, and the rotation
pin 64 is retained substantially in the center cf the base end
20 72. The lever arm 31 is supported by the main frame 62 to be
rotated about the rotation pin 64. The retaining hole 85 is
formed in the end face of the base end 72, and one end of the
bi-stable spring 65 is fixed to the retaining hole 85 to inhibit

the removal of the spring 65. Further, in the main frame 62,

25 the retaining through hole €6 is formed in the vicinity of the
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retaining holes 66 and 85 is a helical torsion spring or the |ike, and
urges the lever arm31 to either one of the right and 5 left rotation ends.
[00176] The arm main body 73 is extended fromthe base end 72 toward the
opening, and the knob 74 is located at the distal end of the arm mai n body
73. The first pinion 75 is |located wunder the |ower face of the base end 72,
and is connected to 10 the lever arm 31 and rotated as the lever arm31 is
rotated. (00177] In addition, in the main frane 62, the slider bar 78 is

| ocated at a position at which it can mesh with the first pinion 75. The

slide barpd8eichcsvpRa ted I dhgrgixerbauasthofotihe ehs Bhthal-Ale
projected fromthe main frame 62. The 15 slide bar 78 has the first rack 76

that is pgpyifdgdeel 0SEhd dbitheabBsesgning2s6f thhe Levetnppbm3d. bihehki r st
rack 76 is located at,_a.:position at which it can nmesh with the first

pi ni on 75retA¢EORHi REl¥s 8% bhe Beves ar Meldlicad rtotatiet tsprtiey rdrghthd n Fi g.
3, the first pinion 75 is rotated counterclockwise in Fig. 3, 20 and the
sl i de bar178e| samdvergés tthe Irdwght airm Bilgto3ebyheesbhagof ofhé¢ hei fhtr stndi ni on
75 with the first rack 76. [00178] The slide bar 78 also includes the second
racks5 77]1efhi ebtatéohoeatied at two positions on the face opposite from the
face where the first rack 76 is forned. In the main frame 25 62, the
conbi nati ¢AOpi’Alons 70 afeaepraw dednt dorys A 3witsh ekiende B & regreddred baseks 77,
respectively. Each of the conmbination pinions 70 includes a cover 70a, the
second pi ehdn729tamdrthéhehiopéngingi,oand the knob 74 is located at the
distal end of the armmain body 73. The first pinion 75 is located
under the lower face of the base end 72, and is connected to
10 the lever arm 31 and rotated as the lever arm 31 is rotated.
(00177] In addition, in the main frame 62, the slider
bar 78 is located at a position at which it can mesh with the
first pinion 75. The slide bar 78 is supported by the side faces
of the ribs 67 that are projected from the main frame 62. The
15 slide bhar 78 has the first rack 76 that is provided close tc
the base end 72 of the lever arm 31. The first rack 76 is located
at. a position at which it can mesh with the first pinion 75.
Accordingly, as the lever arm 31 is rotated to the right in Fig.
3, the first pinion 75 is rotated counterclockwise in Fig. 3,
20 and the slide bar 78 is moved to the right in Fig. 3 by meshing
of the first pinion 75 with the first rack 76.
[00178] The slide bar 78 also includes the second racks
77, which are located at two positions on the face opposite from

the face where the first rack 76 is formed. In the main frame

25 62, the combination pinions 70 are provided to mesh with the

- 6O -



80, all of which are supported by the rotation pin 71. [00179] The second
and third pinions 79 and 80 are nmade 5 of fan-shaped gears, and are
supported by the rotation pin 71, while the phases of the pinions 79 and 80
are different at about 900. The second pinions 79 is |located at a position
to mesh with the corresponding second rack 77. The rotation of the second
pinion 79 is transmtted to the third pinion 80 to rotate the 10 third
pinion 80 in the sanme direction. As is shown in Fig. 4, the third pinion 80
can nmesh with a corresponding third rack 81 of the novable frame 58 that is
provi ded skeelcom trheksailii, f raspect2ve Wien Baeh tdfi tdhepicninbas a8 oar pinobasted
counterclockwise in Fig. 4 (clockwise in Fig. 3), the novable franme 58 is
slid towadinglutesfd owveat ROaeriier s4cbedauseione & Anddtips rihdnsl BOngeshes
with the third racks 81. [00180] As is shown in Fig. 3 and as di scussed
ab-ove, &headui def sihiclseie Jupprdtedbsy abeeartyathonhpigenter of the

main frame 62, and is extended in parallel to the direction in 20 which the
ink cartrli®gee11 is i nsBre exkcorik agwhadermsheipiiensed Hrodesledrer Barehe

novable frame 58 is slidably fitted to the guide slit 68. Therefore, the
novabt e fafafersghiapak|gradi®, e aife SUPROES o6F Pivh&NeuBOofA&AE3 BOTt RAr are
provi ded on both sides of the main frane 62, and is noved in parallel,

wi t hout 25135 héet Phesgs af e Rédgagdendst 2pAnt 8T e Fififieaenttoathabgifde -

61 slit 68. [00181] The operation of the thus arranged ink cartridge
90e. The second pinions 79 is located at a position to mesh with

the corresponding second rack 77. The rotation of the second
pinion 79 is transmitted to the third pinion 8C to rotate the
10 third pinion 80 in the same direction. As is shown in Fig. 4,
the third pinion 80 can mesh with a corresponding third rack
81 of the movable frame 58 that is provided below the main frame
62. When the third pinions 80 are rotated counterclockwise in
Fig. 4 (clockwise in Fig. 3), the movable frame 58 is slid toward
15 the flow path member 4 because the third pinions 80 meshes with
the third racks 81.
[00180] - As ig shown in Fig. 3 and as discussed above,-
the guide slit 68 is formed substantially in the center of the
main frame 62, and is extended in parallel to the direction in
20 which the ink cartridge 611 is inserted. The engagement pin
69 projected from the movable frame 58 is slidably fitted to
the guide slit 68. Therefore, the movable frame 58 is held on
the inner faces of the sub-frames 60 that are provided on both
sides of the main frame 62, and is moved in parallel, without

25 being tilted, as the engagement pin 69 is fitted to the guide
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attachnent/detachnment device 1 will now be described. [00182] (1) Before
insertion (see Figs. 2 to 5) 5 [00183] Before the ink cartridge 611 is
inserted into the main body 3 of the recording apparatus, as is shown in
Fig. 3, the lever arm31 is located at a |leftnost position. In this state,
the lock sliders 36 are |ocated closest to the start end, and the
engagenent pawls 43 are in contact with the inner walls 10 of the upper
pl ates 37a of the slider holders 37. As is showmn in Fig. 4, the guide
protrusions 53 are located at the start end positions, which are the
out er noselpbskbBiions in the slope portions 55 of the guide grooves 54.
Therefore, the slide lock pieces 48 are accommodated in the guide recessed
portions (891815 so that ThiseoPasetipbrobftiichéhuskacsppepdgbnbidaysrisdgeni tt ed.
(00184] That is, before insertion of the ink cartridge 611, that is,
whent he. Bhkachrenitdgeterimenthdevier foudtldd oy tife deRarEdffent / det achnent
device 1, the |lock sliders 36 of the, cartridgg hol di ng nmechani sns 30 are
urged t oWdPdB2he opeéni nBedoref inper hi PRCHABAt FdBackmERt Sdevi ce 1 by the
urging force of the extraction_ springs 42. Thus, the guide protrusions 53
of  the $PPd83Nock pi ecBEIPFeatd e dodt & At 1dfe Kl ti endsSBitehel i de
grooves 54 (sl ope ortionséﬁg% The engagenent pawl s 43. are urged toward the
upper pIéF@smé?g %§d¥h%‘?% 6?Fﬁ§§h%§€a§?a§ﬁ&uﬁhea§i%Fa?hﬁﬂﬂsl%fF¥$e
engagenent Ws 43 are in contact . -. 62 wth the |ower faces of the upper
ol ot o6 374, CRReTPUCE 5P 1 38 dPCARET Gtaft B LARASS PR AL ABchabi ST 52 | &
located %Ea%g? the lock sliders 36 are located closest to the start end,
and the engagement pawls 43 are in contact with the inner walls
10 of the upper plates 37a of the slider holders 37. As is shown
in Fig. 4, the guide protrusions 53 are located at the start
end positions, which are the outermost positicns in the siope
portions 55 of the guide grooves 54. Therefore, the slide lock
pieces 48 are accommodated in the guide recessed portions 47,
15 so that the insertion of the ink cartridge 611 is permitted.
(00184] That is, before insertion of the ink cartridge 611,
that is, when the ink cartridge 611 is not yet mounted to the
attachment/detachment device 1, the lock sliders 36 of the
cartridge holding mechanisms 30 are urged toward the opening
20 cf the attachment/detachment device 1 by the urging force of
the extraction springs 42. Thus, the gulde protrusions 53 of
the siide lock pieces 48 are located at the start ends of the
duide grooves 54 (slope porticns 55). The engagement pawls 43
are urged toward the upper plates 37a by the lock springs 46,

25 and the distal ends of the engagement pawls 43 are in contact
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| eft mrost position, as is shown in Fig. 3. [00185] (2) Start insertion (see
Fig. 7) 5 [00186] When the ink cartridge 611 is nmanually inserted fromthe
opening in the rear face of the nmain body 3 of the recording apparatus, the
contact faces 625 at the distal ends of the driving ribs 622, which are
formed on the two side faces 612d and 612e of the ink cartridge 611, are
brought in contact with the end 10 faces of the | ock sliders 36 where the
gui de recessed portions 47 are formed, and gradually push the |ock sliders
36 forward against the urging force of the extraction SPri” s 42.

Accor di nglith e kpiieie 1roRT Ut obke 5PRe% FbvkesS of far dTh% thEEF et body 3
al ong t he sugg portions 55 and the horizontal portions 56 of 1grthe ui de
grooves 5% thie i ¥ ARUST bl B3 BRe #Dvel forfar8CatRE &Fi 882l ock
pi eces 48 are graduaILy,aned ipwardly and_are grojected. [00187] That is,
when t he JHKRATT B B 125 mBhusiPR" RsEFPed t hrough the insertion port

of the ink jet printer 100 20 and. s sljd at_a predeterm ned di stance, the
| ock sli dCQ@l par{%e)al A A n G A HE e o ee?ct“f%‘ce@ 625 of the case 612.

Speci fi h f 623 of th 2 cl he |

T der s S G Ahr ougnt 1 1P CortiRt i CRAE o tiand S GR AL oLk SBF GG s 6
th t] t.h ' d 2 ti At _t hi

i e, o1 el R SR The FSE TSR 47 5By BRpes T 5 v TEe Y The
k. cartridoe. Bl Ne5d cOALYCPGRUNSs NBLHE ANecat LARBRt | JBL 26BN

device 1
ribs 622, which are formed on the two side faces 612d and 61l2e

of the ink cartridge 611, are brought in contact with the end
10 faces of the lock sliders 3¢ where the guide recessed portions
47 are formed, and gradually push the lock sliders 36 forward
against theurging forcecf theextractionsprings 42. Accordingly,
the guide protrusions 53 are moved forward in the main body 3
along the slop portions 55 and the horizontal portions 56 of
15 the guide grooves 54. As the guide protrusions 53 are moved
forward, the slide lock pieces 48 are gradually moved inwardly
and are projected. .
[00187] ‘That is, when the ink cartridge 611 is manually
inserted through the insertion port of the ink jet printer 100
20 and is slid at a predetermined distance, the lock sliders 36
partially contact the contact faces 625 of the case 612.
Specifically, the contact faces 625 of the case 612 close to
the lock sliders 3€ are brought in contact with the portions
of the lock sliders 36 (the portions where the guide recessed

25 portions 47 are formed). At this time, since the contact faces
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the contact faces 625 in contact with the lock sliders 36. Further, at this
time, as is shown in Fig. 7A, the lock sliders 36 are 5 urged toward the
openi ng of the attachnent/detachnent device 1 by the urging force of the
extraction springs 42, and as is shown in Fig. 7B, the guide protrusions 53
of the slide lock pieces 48 are |located at the start ends of the slope
portions 55. 10 [00188] Wen the ink cartridge 611 is further pushed
against the urging force of the extraction springs 42, the lock sliders 36
are noved, and the guide protrusions 53 of the slide | ock pi eces 48 slide
al ong t hé28 @g@ Eé@ﬂ?@ﬁ@dSSr@J@ e ¢aghttlin Lhg m?iBCﬂAFrtlﬁhg@ Pifenead s

shown in Fig. the distal ends of 15 the engagfnent pawl s 43 slide al ong

the | oweronfla'd@g msfshemelaﬁﬁére Chye @ttésacmrﬁf/ datecdinedy AEVdELs! 37 PTHI89]
(3) Conplete of insertion (see Fi 8A and 8B)C&%90%30} Wen the ink
cartrldgéjEﬂQQ¢%a$E¢P§e6J§H%HnFﬁn a&ﬁdﬁjgé BP at9InS bF &L e Picki RGr §Behd, the

engagenent pawds 43 20 are noved over the ter_ridges of. the engagenent
ribs 59 &td tiHre WMfagdf vit Hsrt%ﬁle]rfb ,“tblge gOC}FnSJin%r§tg€ e2L¥he

I k lide 6 d t with th | 37 dth

Jock 81105 25, 1 Pt e e el i, M o) e gl 0, pond the
t f th d 5 Th lide 25 1 ock 4

R o s e e v, 0 e ol R e e

recessed g{t'onsﬁgﬁ}t@t (& JOIHPGI - POL ST 88 fRceR. 37daan, gp2e of

pieces 48 are located at the start ends of the slope portions

1 55,

10 [00188] Whentheinkcartridge 611 is further pushedagainst
the urging force of the extraction springs 42, the lock sliders
36 are moved, and the guide protrusions 53 of the slide lock
pieces 48 slide along the slope portions 55 to the right in Fig.
7B. At this time, as is shown in Fig. 7A, the distal ends of

15 the engagement pawls 43 slide along the lower faces of the upper
plates 37a of the slide holders 37.
[00189] (3) Complete of insertion (see Figs. 8A and. 8B)
[00190] When the ink cartridge 611 is fully pushed in,
upon generation of a clicking sound, the engagement pawls 43

20 are moved over the outer ridges of the engagement ribs 59 and
are engaged with the engagement ribs 59. 1In this state, the
lock siidexrs 36 are combined integrally with the slider hcolders
37, and the guide preotrusions 53 have reached the terminal ends

of the horizontal portions 56 of the guide grooves 54. The slide

25 lock pieces 48 are completely projected inwardly, and are entered
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manner, the ink cartridge 611 is |ocked and held by the lock sliders 36. 5
[00191] That is, when the ink cartridge 611 is pushed further froma state
shown in Fig. 7, the guide protrusions 53 are slid along the horizontal
portions 56 and reach the terminal ends of the horizontal portions 56 as
shown in Fig. 8B. As a result, the slide | ock pieces 48 are projected
toward the ink 10 cartridge 611. At this tinme, since the contact faces 625
and the lock sliders 36 are in contact with each other, the engagenent
recessed portions 621 and the slide | ock pieces 48 are relatively
posi ti onédtei ther egpesenes tedivestsiver Poaitd Arsc i%dd Histatr i B0 yyed atn t he
sane positions. Therefore, as is shown in Fig. 8B, the 15 projected slide
| ock pi ebeshagigarfaces plad and Ré2enghgementnk cagdddeWepditli-onsneis
(engaged state). Wien the guide protrusions 53 reach the term nal ends of
t he hori PGRDEE . péPE dmd 56T tddddes rovird ilP ke gl R engaldemretiChaw s 43
are passed over _the rear faces of the engagenent ribs 59 that are fornmed on
the 20 uppéfepiPatés 37a of the slide holders 37, and are engaged with the
engagenent, ri bs 59. Because the slide |l ock pieces 48 are . engaged V\/j%cg]h t he
enga%errer{loollgéissed portTh]’G'ﬁs 121 Whghy thfe 1TEhgigeerftopat s 34%9%1?%‘ gaged
with the en enment ribs 52, he ink gartrid 611 is fixed relative,to the
lock sIi dGTereg, T38TAqSEABEI SERVE] FHef 5936  arch? | RER PIALTST ey Wbl der o
37. - 65_That is, th ingl cartridge 61% t he %ock sliders, 36_and. th
Slider ROFABILCFPUIE Hi B8 L6o8ER BORETOTAT AT FRAET LRE SCATEaT
ends of the horizontal portions 56 as shown in Fig. 8B. As a
result, the slide lock pieces 48 are projected toward the ink
10 cartridge 611. At this time, since the contact faces 625 and
the lock sliders 36 are in contact with each other, the engagement
recessed portions 621 and the slide lock pieces 48 are relatively
positioned with respect to each other, and located substantially
at the same positions. Therefore, as is shown in Fig. 8B, the
15 projected slide lock pieces 48 partially enter the engagement
recessedportions 621 (engagedstate}. Whentheguideprotrusions
53 reach the terminal ends cf the horizontal portions 56, as
is shown in Fig. 8A, the engagement pawls 43 are passed over
the rear faces of the engagement ribs 59 that are formed on the
20 upper plates 37a of the slide holders 37, and are engaged with
the engagement ribs 59. Because the slide lock pileces 48 are
engaged with the engagement recessed portions 621, and the
engagement pawls 43 are engaged with the engagement ribs 59,

the ink cartridge 611 is fixed relative to the lock sliders 36,

25 and the lock sliders 36 are fixed toc the slider holders 37.
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of the rotating and sliding nmechanism 32 is unchanged conpared w th before
the ink cartridge 611 is inserted. 5 [00192] (4) Loading (see Figs. 9 and
10) [00193] When as is shown in Fig. 9 the lever arm31 is gradually
pivoted to the right by using the knob 74 of the lever arm 31, the first
pinion 75 is rotated, and the rotation force is transmtted to the first
rack 76 to nove the slider bar 78 10 to the right. Then, the force is
transmtted fromthe second racks 77 to the second pinions 79 and the third
pi nions 80, so that these pinions 79 and 80 are rotated clockwi se in Fig.

9. Accofbianglsy, theelnhiced trdcioe 811, wHieH ardshésdareh3 ¢ kack Rhedslisign ons
80, and the novable franme 58 that includes the third 15 racks 81, are noved
towar d theldess. 37nathi §igedt 60 aachsoshewn PR Fhgs tomey h&hgniséékieng pi ns
34 are located in front of the flexible tongue pieces 63 of the flexible
unl ocki ngfptleeesoBEt ingnandrel i fltp (gl &h obg thePpErded @R aFE ocus.
The slide |ock pieces 48 are currently projected, and are |ocated in the 20
engagenehit thebesssq Boet iibks c8ZIrivNgs olitlhd § Al s& %94 dge 611 is | ocked and
hel d by the |lock sliders 36, [00194] That is, to_load the ink cartridge 611,
the Pever081A2131 ilA)t heoadhie {Reki §198-i ¢ ebfnéd)to the right
(counterclockwi se) against the urging force of the bi-stable spring 65 by
hol di ng 289¢Rélknob 74 BFePn&s| dfesholm 3P 44 Showths G @rfghjbl fi%st -

OO T SRaf et QL BRSOtk a€, L E! e S 209 e phL s for 78

arm 31, the first pinion 75 is rotated, and the rotation force
is transmitted to the first rack 76 to move the slider bar 78

i0 to the right. Then, the force is transmitted from the second
racks 77 to the second pinions 79 and the third pinions 80, so
that these pinions 79 and 80 are rotated clockwise in Fig. 9.
Accordingly, the third racks 81, which meshes with the third
pinions 80, and the movable frame 58 that includes the third

15 racks 81, are moved toward the rear. In this state, as is shown
in Fig. 10, the unlccking pins 34 are located in front of the
flexible tongue pleces 63 of the flexible unlocking pieces 35,
and are move forward along the upper traveling iocus. ' The slide
lock pieces 48 are currently projected, and are located in the

20 engagement recessed portions 621. Thus, the ink cartridge 611
is locked and held by the lock sliders 36.
[00194] That is, to load the ink cartridge 611, the lever arm
31 in the state in Fig. 3 is turned to the right (counterclockwise)
against the urging force of the bi-stable spring 65 by hcolding

25 the knob 74 of the lever arm 31 as shown in Fig. 9. The first
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75 is noved to the right in Fig. 9. [001951 As the slide bar 78 is noved,
the rotation force 5 is transmtted to the second pinions 79 and the third
pinions 80, so that the second pinions 79 and the third pinions 80 are
rotated clockwise in Fig. 9. As a result, the noveable frane 58 having
third racks 81 neshing with the third pinions 80 is noved toward the flow
path nmenber 4. Since the slider holders 10 37 retained on the novable frane
58 are al so noved toward the flow path nmenber 4, the ink cartridge 611,
which is |ocked by the slider holders 37 and the |ock sliders 36, is also
noved t&Wadent A& fFoWopatRdneABRECICIPOBYISE AB F59shBwn2Rd Hhg. S1DAE as
the lock sliders 36 15 are noved by the rotation of the lever arm 31, the
unl ocki n§artpi’§s hawinghitée drie stortpsk off MRsTemfageneht thiwf sr 28 Binipe
cartridge holding nechanisns 30, are slid across the elastic pieces 63 of
the unl odki A§ PiodEss t95 thend 1ghd grmadid 1 y» noved toward the upward portions
of the el astic pieces 63, ile elasticakiy 20 deforging the.el astic pieces
63. [0019PPLEH conpl et &Sof-PfofdrAG 3k’ FilgsMOVed, 1505y OEeglOPo 398F When
the | ever, arm 31 i.s pivaoted.to the rjghtnost sition as_is _shown. in Fig.
11, the ik CEASTGGEBIP | QP gl 1R HE i, LIxndt i He nebt &8s 4a
formed on the flow path 25 nenber 4 are_ipnsert ipto_the.needl e.openi ngs
6168 of e ik HAtEPhe AP eP P8 81 Tne Shdr ool Py L RRRnE theS T EVED SFFn 32 i s

pivoted Qe difthedib % sy, 18 RAKCRELNG98 hp HRAGih d Nt act

58 having third racks 81 meshing with the third pinions 80 is
moved toward the flow path member 4. Since the sliider holders

10 37 retained on the movable frame 58 are also moved toward the
flow path member 4, the ink cartridge 611, which is locked by
the slider holders 37 and the lock sliders 36, is also moved
toward the flow path member 4.
[00196] As is shown in Fig. 10A, as the lock sliders 36

15 are moved by the rotation of the lever arm 31, the unlocking
pins 34, whichare formed on the engagement pawls 43 of the cartridge
holding mechanisms 30, are slid across the elastic pieces 63
of the unlocking pieces 35, and are gradually moved toward the
upward portions of the elastic pieces 63, while elastically

20 deforming the elastic pieces 63.
[{00197] {5) Complete of loading (see Figs. 11, 12 and 15)
(00198] When the lever arm 31 is pivoted to the rightmost
position as is shown in Fig. 11, the ink cartridge 611 is moved
more to the rear, and the needles 4a formed on the flow path

25 member 4 are inserted into the needle openings 6l6a of the ink
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with the flow path menber 4 at a position slightly before the right end,
and the first pinion 75 is halted. In this state, 5 when the lever arm31 is
further pivoted to the right, the pressure increase spring 87 is
conpressed, and by the reactive force of this spring 87, gaps 91 are
renmoved that are present at the engagenent holes 89 downstreamin the
rotational direction. At the sane tine, unsteadiness due to the tolerance
of the sizes of parts 10 is elimnated. Furthernore, by the urging force of
the pressure increase spring 87, the ink cartridge 611 is strongly pushed
to cl osefprégatidet Sihe fFoorphihahbiibevhdn Bng bevee a2he Pbves PATAEed is
fixed by the urging force of the bi-stable spring 65, the close contact of
the ink &arERedgedlsl LonFil -t hé, f Fody o rars mgaserd s4orgughitni Bi pedtags a
result, the loading of the ink <cartridge 611 is conpleted. In this state,
as i s shuwihi §hej §lowipath Femharodkialy il 134 Havel aenl pRSEIrdvERe t he
flexi ble tongue pieces 63 and | ocated behind these pieces 63. Further, the
sli de | 0ERIpite€BE 4815 &6y djigdledirdmt the ik adred i ddé B0 %Ptatehel d by
the |l ock sliders 36. [00199], That is, as is Shomn in Fig. 11, when the |ever
arm $1 | ¥PedHed Ve T HER Pilght rostti5dsPEV 8he ttrfétPﬁch%}”? 1 td§ePT8IIUF€ noved
to enter .into the flom/pggh.nenber&4) si de, toget?gr W th, the nnvablg frame
58. The HO&HCESSASZPEANEhE 't 5w BRPReRERDer 2B8 4YalRei hsRrtddsi FPb-the

i ti hol 616a_t hat f d -.68 th t 616 of the ink
Careri dodraEP e BTS8P B L PES et st ar bt aS e BRGus RS adntehent

recessedh%%%%i%@Sdownstream in the rotational direction. At the same
time, unsteadiness due to the tolerance of the sizes of parts
10 is eliminated. Furthermore, by the urging force of the pressure
increase spring 87, the ink cartridge 611 is strongly pushed
to closely contact the flow path member 4, and since the lever
arm 31 is fixed by the urging force of the bi-stable spring 65,
the close contact of the ink cartridge 611 with the flow path
15 member 4 is maintained. As a result, the loading of the ink
cartridge 611 is completed. 1In this state, as is shown in Fig.
12A, the unlocking pins 34 have been passed over the flexible
tongue pieces 63 and located behind these pieces 63. Further,
the slide lock pieces 48 are projected, and the ink cartridge
20 611 is held by the lock sliders 3e¢.
[00199] That is, as i1s shown in Fig. 11, when the lever
arm 31 is rotated to the rightmost position, the ink cartridge
611 is moved to enter into the flow path member (4) side, together
with the movable frame 58. The needles 4a of the flow path member

25 4 are inserted into the insertion holes 616a that are formed
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621 are engaged with the slide | ock pieces 48, the ink cartridge 611 is
held by the | ock sliders 36 and the slider holders 37. 5 The ink cartridge
611 is al so supported by the flow path nmenber 4 since the abutting portions
617a and 618a are in contact wwth the flow path nenber 4. That is, the ink
cartridge 611 is held by the engagenent recessed portions 621, which are
engaged with the slide |ock pieces 48, and the abutting portions 617a and
10 618a, which are in contact with the flow path nmenber4. Furthernore,
since the engagenent recessed portion 621, the abuttlnqqportlon 618a and

r

the subsitTt 4t rBRREES fort iOh ©1D Hile FIEEFLAIEn® bt derAl ath 12l Binsre

di stances in the direction of the height Hof the 1ink cartridge 611, the
noment &S figy éjeeﬁ%“d%ﬁ% PR i M dF e cEPORIIBERh WRFEASEHePERbPREL e
recessed portion 619 ressed inst .the ter arr.angenent ,portion
e e A iy Cng A SR it S 19Rla ReCK PBrEE nbhy o e et BEEod o
th bs t d t 619, t t ti 4
can E: é;{ﬁbﬁ i T uli fedh, SHoek S rand Eé”agli‘héﬁﬂ Sﬂ‘éérap%k"”zoe
t he nIo n ed er the e a t c 63 ach t he
baci o adtsr SpRLCer S 68 PEOSS 2%0[ 803567 & bl P Bad ergtBets Lng
14 00201]. W 31 th
It mweé/f%%@ S, e or the

Dins 34 e rmyed dovuad Abonorile 1o 6%, Shopes ol e 1haxitl gt gnoue
pi eces 6 are p Ssed un he pleces alon r travel ing | ocus,
and reaq@y ﬂﬁe eﬂﬁ%gement recessed portions 621, which are engaged with
the slide lock pieces 48, and the abutting portions 6i7a and
10 618a, whichareincontactwiththeflowpathmember 4. Furthermore,
since the engagement recessed portion 621, the abutting pertiocon
618a and the substrate recessed portion 619 are located in order
at relative distances in the direction of the height H of the
ink cartridge 611, themoment of force is generated in thedirection
15 in which the substrate recessed portion 612 is pressed against
the terminal arrangement portion 4e. As a result, the connection
of the circuit board, which is attached to the substrate recessed
portion 619, to the terminal arrangement portion 4e can be
stabilized. In addition, at this time, as is shown in Fig. 133,
20 the unlocking pins 34 are passed over the elastic pieces 63 and
reach the back side of the elastic pieces 63.
[00200] {6) Removing (see Figs. 13 and 14)
[00z011 When as 1s shown in Fig. 13 the lever arm 31 is

moved from the rightmost position to the left, as is shown in

25 Fig. 14A, the unlocking pins 34 are moved downward alcng the
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of the pieces 63. At this tinme, the engagenent pawl s 43, which are
integrally formed with the unlocking pins 34, are rotated 5 downward agai nst
the urging force of the lock springs 46, and are disengaged fromthe
engagenent ribs 59. Then, when the lever arm 31 is noved to the |eftnost
position shown in Fig. 3, the ink cartridge 611 is ejected by a distance of
22 mmor nore from the rear end of the nain body 3 by the urging forces of
the exaction 10 spring 42 and the bi-stable spring 65. Thus, the ink
cartridge 611 is renoved. [00202] That is, for extraction of the ink
cartridgelépes ofhé&hkevéexdbme3Longuat &deqtest e, r iqytt nusisgbsindeon e i s
shown in Fig. 11 is noved to the left (clockwise in Fig. 11) . As is 15
shown i npEeges183 whenct de dewieratmeye liladrmvais o atte 1eF¢h In herdnt st
pinion 75 is rotated clockwise in Fig. 13, and the slide bar 78 is noved to
the | eftofntFegoiages 3t hdisitbde bape 78hpsenesoganentt havwler 43, teidecond
and third pinions 79 and 80 are rotated counterclockwise in Fig. 13. As a
result, ke 20tReVaBILY ffrdmedsditiyithe e AP MidiEs BY rtshi Ht#keth t he
third pinions 80 is noved to the side opposite tg the flow path nenber 4.
Ther ef or 8oWpharEnRIGAPES dGe SFPINfhitor G% o Jdtf tlPTheShioviadt 261 rae 58
through the |lock sliders 36, is separated fromthe flow path genber 4, and
the needP&§ FhSMILIRATVAR FPERTIRISHERT I8 225 hbihes, L thezbrve10203]

?FOLVSDZP%\QM%i e:iisg'mgt%dég’ &‘Iggg:gkeéﬁerﬁfl&gﬁagts lpiodselrtsionBGShaorv?n Sﬁg)abnlaé 'ed3 ,f rt%n?a the
ink cartridge 611 is ejected by a distance of 22 mm or more from
the rear end of the main body 3 by the urging forces of the exaction

10 spring 42 and the bi-stable spring 65. Thus, the ink cartridge
€11 is removed.
[00202] That is, for extraction of the ink cartridge 611,
the lever arm 31 located at the rightmost position as is shown
in Fig. 11 is moved to the left (clockwise in Fig. 11). As is

15 shown in Fig. 13, when the lever arm 31 is moved to the left,
the first pinion 75 is rotated clockwise in Fig. 13, and the
slide bar 78 is moved to the left in Fig. 13. As the slide bar
78 is moved to the left, the second and third pinicns 72 and
80 are rotated counterclockwise in Fig. 13. As a result, the

20 movable frame 58 having the third racks 81 meshing with the third
pinions 80 is moved to the side cpposite to the flow path member
4. Therefore, the ink cartridge 611, which is fixed to the movable
frame 58 through the lock sliders 36, is separated from the flow
path member 4, and the needies 4a are removed from the insertion

25 holes 6loa.
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di stance, the unlocking pins 34 are brought in contact with the back faces
of the elastic pieces 63. As the lock sliders 36 5 are gradually separated
fromthe flow path nenber 4, the unlocking pins 34 are slid along the back
faces of the elastic pieces 63, and reach the |ower ends of the elastic
pi eces 63. As a result, the engagenment pawl s 43 are turned downward agai nst
the urging force of the | ock springs 46. 10 [00204) Wen the | ever arm 31
is rotated to the leftnost position, the engagenent pawl s 43 are di sengaged
fromthe. engagenent ribs 59, and b¥ the extraction s ings 42, the | ock
sliders 3@%%E Urged t ovldF ot hehSPRntRigt 0 - t héh at'PEBhABRt L8EKacHHERE Sdevi ce
(toward t side plate 37d side 15 _of the slider holders 37) .  Thus, the
ook 11 bt & 750 SERETHESIORE O FEoR AL PR & TR E chitdue PLEdStEIBLEY he
ink cartrjdge 611, ,_.and push .t he i.nk rtridge 611 toward.the openin
Fur t hor . S he i SESRIRISFORe &1 BF L REe ST et Gae i o 00 W Liife
noved fragm t.he_horizoptal poyrtions 56 to t slppe, portions_ 55, 20 e slide
| ock pie<§§5Hf%ﬁ%§r%?egg%de¥?%ﬁ+?h%l%ﬁaﬁggg'ré@ SE@% E%%%t?ghgegilggf t he
ink cartrid 1. [ ik <+C [i 11 i,s [e] tate
i whch 11° BE eSS TR b Rl 1BE I bk gn T Rt
pi eces 4 etel. r e t ortsi ons
als 3%2’?% 8% ag%gl%l%gﬂ%élégﬂ%%g% ré‘gga&%e ;%!easft‘%&e%%%% 63,

621 of the ink cartridg I's’e) "ected to'the

o1 de_opposid Gegcr thd gog«ggi %%&%Vé?@%é‘r%m%rti% BY e2l3064S! Nk LG 4hGiNT
the engagement pawls 43 are turned downward against the urging
force of the lock springs 46.

10 [00204] When the lever arm 31 is rotated to the leftmost
position, the engagement pawls 43 are disengaged from the .
engagement ribs 52, and by the extraction springs 42, the lock
sliders 36 are urged toward the cpening of the
attachment/detachment device (toward the side plate 37d side

15 of the slider holders 37). Thus, the lock sliders 36 are brought
in contact with the contact faces 625 of the ink cartridge 611,
and push the ink cartridge 611 toward the opening. Further,
when the guide protrusions 53 of the slide lcck pieces 48 are
moved from the horizontal pertions 56 to the slope portions 55,

20 the slide lock pieces 48 are released from the engaged recessed
portions 621 of the ink cartridge 611. As a resuit, the ink
cartridge 611 is put into a state in which it is disengaged from
the lock sliders 36. When the slide lock pieces 48 are completely

separated from the engagement recessed porticns 621 of the ink

25 cartridge 611, the inkcartridge 611 is ejected to the side opposite
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[ 00205] According to this enbodinent, the following effects can be
obtained. 5 [00206] (1) In this enbodi nent, the engagenent recessed portion
621 and the pressing rib 622 are forned in the side face 612d, 612e of the
case 612 (container portion 614) of the ink <cartridge 611. Further, the
front face of the first rib 623, which constitute the pressing rib 622, is
defined as the contact 10 face 625 that contacts the |ock slider 36.

[ 00207] When the ink cartridge 611 is inserted into the
attachnment/ det achment device 1, the contact face 625 is braou i_n_contact
with the Jodkesil@er PIERSBETRGE 1 HeY IBkTe 41 B g insl @ etmfnt fe
slider holder 7. Further, s the lock slider 15 36 is noved, the slide |ock
pi ece 48°IitAPI% FHOEteY toward the traveling | ocus of the ink
cartridge 6 is engaged with. the e ement .recesse ortion 621. In this
ranner rHOAE" 613 FRECay Snet P OcRrape berTEe - thRorbr SPuiRE, oniy
inserting%ﬁ%gf ink cartri into the attachnent/detachnment device 1, 20

t he ink FEBFL PP IE% ily fixed to the | ock slider 36.

the engageiafe Detveon th et 85&5ﬁ$m%saﬁﬁ§§9an%e EReRS R oF 6 B0,

hol der 3101 1 A SR BIRGE Poe Hb & Hk ‘B CFFBerBas, Turreh ek tRed 1

the 11 ow SH miaer 2y Geb i L%%?%lﬂ?ﬁfr oREa iR o SWS?E%*%T%%% the

i nk Cartréé@%&ldge 611. Further, the front face of the first rib 623,
which constitute the pressing rib 622, is defined as the contact
10 face 625 that contacts the lock slider 36.

[00207] When the ink cartridge 611 is inserted into the
attachment/detachment device 1, the contact face 625 is brought
in contact with the lock slider 36 so that the lock slider 36
is moved within the slider holder 37. Further, as the lock slider
15 36 is moved, the slide lock piece 48, which is projected toward
the traveling lccus of the ink cartridge 611, is engaged with
~the engagement recessed portion 621. In this manner, the case
612 is fixed to the lock slider 36. Therefore, by only inserting

the ink cartridge 611 into the attachment/detachment device 1,

20 the ink cartridge 611 can be easily fixed to the lock slider
36. Furthermore, since the lock slider 36 is fixed to the slider
holder 37 by the engagement between the engagement pawl 43 and

the engagement rib 59, the ink cartridge 611 can be fixed to

the lock slider 36 and the slider holder 37. In addition, since

25 the ink cartridge 611, which is fixed to the lock slider 36 and
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611 can be easily connected (fixed) to the flow path nenber 4 wth the
stabl e operation. 5 [00208] (2) In this enbodinent, since the contact face
625 of the case 612 is projected outwardly of the case 612, the contact
face 625 can be easily and reliably brought in contact wth the | ock slider
36 when the ink cartridge 611 is inserted into the attachnent/detachnent
device 1. 10 [00209] (3) In this enbodi nent, the engagenent recessed
portion 621 is provided in the side face 612d, 612e of the case 612 in the
formof a recess. Therefore, the engagenent recessed portion 621 is engaged
with the El9 gd ideekbpilees 48 bis awv@d pgd fhedl Faethodd P eedMBerRes t he
engagenent recessed portion 15 621. Therefore, the case 612 can be.
conpar at i4RY §rigéngding ¥o5aling aneisd Yodcrd R Gl 1 98 32 GFELDIX CRAFTEAIEN S
enmbodi nent, the side faceof the %%gagenent recessed Eortions 621 cloze to
o

the rear fldcee®dLIe ¢35 Fof medPiec htfedbusot BPenEleynPatt MEERSET font
face) 625 20 of the first rib 623. Wth this arrangenent, when the ink
cartridge'liguthes FhaRYe Pt ¥ant act face 625 can be brought in contact

with the Jock slider 36 relatively posj,tion the sli | ock, pi.ece 48 and
the e gagéﬂgﬂvgkecessed L%%t& 3 f QEAEN;, SHRG e fbFe COLTRCE %ﬁgeslide

| ockpl cce. 8 Sndhhe ongagoreny £ ee55ed, 5, ROLLLRY, S2L 000 slbaned
fﬁ{;riﬂg%gﬁé%aés .{Egﬂéfgtcaﬁlg% %%E% J %%% Qgﬁggbﬁ%'%%%u%%te%%ik%n%gk%red
with the lock slider 36 when the ink cartridge 611 is inserted
into the attachment/detachment device 1.
10 [00209] (3) In this embodiment, the engagement recessed
portion 621 is provided in the side face 612d, 612e of the case
612 in the form cf a recess. Therefore, the engagement recessed
portion 621 is engaged with the slide lock piece 48 by entering
the slide lock piece 48 into the engagement recessed portion
15 621. Therefore, the case 612 can be comparatively securely fixed
to the lock slider 3é.
[00210] {4} In this embodiment,. the side face of the
engagement recessed portions 621 close to the rear face 612f
is formed to be continuous to the contact face (front face) 625
20 of the first rib 623. Withthisarrangement, whenthe inkcartridge
611 is inserted, the contact face 625 can be brought in contact
with the lock slider 36 to relatively position the slide lock
piece 48 and the engagement recessed portion 621 accurately.
Therefore, sincetheslide lockpiece 48 and the engagement recessed

25 portion 621 can be aligned substantially at the same position
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recessed portion 621. [00211] (5) In this enbodinment, the second rib 624 is
5 providedto the first rib 623 having the contact face 625. Therefore, when
the | ock slider 36 contacts the contact face 625, the second rib 624 can
reinforce the first rib 623 to prevent the damage on the contact face 625
or on the first rib 623. [00212] (6) In this enbodi ment, the introduction
support 10 620 used to introduce waste ink, the substrate recessed portion
619 to attach the circuit board, the first and second fitting holes 617 and
618 and the supports 616 are provjded on the case . 61 f .the ink cartridge
sg % Fgﬁeséﬁg

611. Wt htR h3e a7+ BeigeheRt 1RsPRLEN hBS #REr GBACE o't 62657 or med to
be connected to a ste 15 liguid absorpt.ion rtion, the.ink cartridge 611
can be useiF SR MRekePtERi4E FEBarY G ) 1Y RRIEEH bR E0] T 0 SETSTad.

Furt her, when th circuit ggﬁrd is attached to the ink cartridge 611, the

i nk attribtteSTRf P AREESH "be stored. Furthernore, the first and second

L1409, hpbgs, BT and, 018 panbe. enpl axed 2L, PRRL Lo Lk sogr 11 0oe
cont 261, L0 02 LLRNPRI K. IRy DAL RESLALER i 4 hprigaap 614
0t 0uCti 8 SHETAER, SPByc e SUBSLIL e fEsasef PO o g, ane
and 618a arg [opnedy LBenEUREL! PRLOk LS 1AK @3R! kidge Kl Cane Re gy oved.
on the contact face 625 or on the first rib 623.
100212] (6) In this embodiment, the introduction support
10 620 used to introduce waste ink, the substrate recessed portion
619 to attach the circuit beoard, the first and second fitting
holes 617 and 618 and the supports 616 are provided on the case
612 of the ink cartridge 611. With this arrangement, since the
introduction support 620 is formed to be connected to a waste
15 liquid absorption portion, the ink cartridge 611 can be used
as a waste liquid reservoir in which waste ink is retained.

Further, when the circuit board is attached to the ink cartridge

6ll, the ink attribute information can be stored. Furthermore, .

the first and second fitting holes 617 and 618 can be employed
20 to position the ink cartridge 611. Moreover, when the abutting
portions 617a and 618a are brought in contact with the flow path
member 4, the position of the ink cartridge 611 in the insertion
direction can be determined. That is, when the introduction
support 620, the substrate recessed portion 619, the first and

25 second fitting holes 617 and 618 and the abutting portions 617a
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[00213] (7) In this enbodi nent, the engagenent recessed portion 621, the
attachnment face of the substrate recessed portion 5 619 and the abutting
portion 618a are |located in the case 612 in this order at relative distances
fromthe bottomface 612c of the case 612 in the direction of the height.
Therefore, when the ink cartridge 611 is connected to the flow path nmenber
4, the nonent of force is exerted in the direction in which the 10
substrate recessed portion 619 is pressed against the term nal arrangenent
portion 4e, so that the connection of the circuit board, attached to the
subst r at @k fddsed FotOrdeds1dhe sk Lorerd fAe dPkaRgErERLSSotliofi2R can
be stabilized. [00214] (8) In this enbodinent, in the case 612, the 15
engageneﬁ¥3ﬂ€§€§§’ portion 621 and the contact face 625 are provided on
the face that is close to the Iogk slider, 36 that is.parallel to the

directi ot 4% Wi ch the i hk' cdmr déeem%ﬁﬁl?§nﬁns%9?éﬁmi LOFECSRRER t he
cont act I kB2bo %Q%?é%?CP&@%QE%%C?S%%?&P@?rﬁﬁ”ﬁ?@%ﬁ%@ﬁ?ﬁ%ﬁ? "ahen
(he Teveri st e upego el fhey et ing cas o i A mechune 52
Teroved) St idies SHTE 1 crel ealvs "aLokEPetar gk '%Saéﬁrt RPeBn da g a8 S ment

Pon |22, qpmie gt bR oy by e el gre i) shabe o
the ink cartridge 611 is connected to the flow path member 4,
the moment of force is exerted in the direction in which the

19 substrate recessed portion 619 is pressed against the terminal
arrangement portion 4e, so that the connection of the circuit
board, attached to the substrate recessed portion 619, to the
terminal arrangement portion 4 can be stabilized.

[00214] {(8) In this embodiment, in the case 612, the

15 engagement recessed portion 621 and the contact face 625 are
provided on the face that is clcse to the lock slider 36 and
that is..parallel to the direction in which the ink cartridge.
6llisinserted. Therefore, whentheinkcartridge¢ll isinserted,
the lock slider 36 can be easily brought in contact with the

20 contact face 625.

[00215)] (9} In this embodiment, when the lever arm 31
is turned so that the rotating and sliding mechanism 32 moves
the movable frame 58 toward the side opposite to the flow path

member 4 (i.e., in the direction in which the ink cartridge 611

25 is removed), the flexible piece 63 is used to disengage the
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Further, when the lock slider 36 is urged toward the opening of the
attachnment/ detachnent device 1 by the extraction spring 5 42, the slide

| ock piece 48 of the lock slider 36 is escaped fromthe engagenent recessed
portion 621 of the ink cartridge 611. Wth this arrangenent, the ink
cartridge 611 in the fixed state during nounting can be easily extracted
fromthe attachnment/detachnent device 1. 10 [00216] This enbodi nent nay be
altered as follows. [00217] (1) In this enbodinent, the engagenent recessed
portion 621 is forned in a _square shape in the case groove

ext ended eNA2gRBEBLIRRY T o1 SFof“h’éh%éWetWtbélPo?%ed:o FﬁeFﬁ?Ys%“%IJee‘?%t%e
e o e LI Rl S R g
gggggthIEPF§g%ﬁ'aH Ens ﬁe %hgfg lé%gg esshﬁ&EVL%S%%%qmgh%ﬁ%%%gjgén be
FUrthar . OfnenketbhaCiRAResHehas "MEE Loy L] iobf}o %éuééﬁyﬁgﬁigﬁg?ﬁr%%ﬁgth
ce R | R CAREr & é‘gl Jeidad: lfxe'ﬁrﬁt pgﬁat%ﬁsl[ CShstthe 1 et Bro.
However, ¢ 2% %21 ?nm%t fe 4&9111%(10& 06§f'c§f T?‘r?éj ﬁ?](aégﬂffﬁ

structuré e &npl oyed as one tWo of  hore %ypes of

ik can e CO@&@WH&%EP&&&&&«: PO AP e 16 e 1638 L e

state during mounting can be easily extracted from the
attachment/detachment device 1.

10 [00216] This embodiment may be altered as follows.
[00217] (1) 1In this embodiment, the engagement recessed
portion 621 is formed in a square shape in the case 612. However,
a groove extended in the direction of the height may be formed
in the side face 612d, 612e of the case 612. In short, an arbitrary

15 shape can be employed so long as at least the part of the slide
lock piece 48 can be engaged.
foo218] . . (2} In this embodiment, the pressing rib 622
is formed substantially in an L shape in the case 612. -However,
other shapes can be emplcyed, and, for example, a simple square

20 protrusion may be employed. Further, the second rib 624 may
be omitted so long as a necessary strength can be cbtained by
only the first rib 623,

[00219] {3) In this embodiment, as the ink cartridge
611, six ink packs 613 are provided in the case 612. However,

25 the arrangement is not limited to this, and an arbitrary structure
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611 may include, instead of the ink packs 613, ink containing portions that
are formed by adhering a filmor filnms to the case 5 612. [00220] (4) In
this enbodinment, an ink ejection printer has been enployed as a |iquid

ej ection apparatus. However, another type of liquid ejection apparatus
maybe enployed, e . g. , a printing apparatus such as a facsim|le nmachine
or a copier; aliquid ejection 10 apparatus for ejecting a liquid, such as
an electrode material or a color material, that is enpl oyed for

facturi | i d t | displ EL di | |
gﬁygs?gn%%hg F2§m59§§ﬁ,q%%é %?%c?%gﬁnggﬁﬁggfﬂ%t?%foé gfing e%rgfohggnlc

mat eri al sed f Chl acturin a sa ion 15
appar at uézaghglr? c}'b LT{Jﬁ)et G |qlﬂ d) E(l)rsée é 9% not

I d d h fl b 02

_IFBBEZZE 3wqh%%§£§ %dé% é??égﬁgp l?ﬁef ngﬁgsd%%gce gcégggaih% élonS)
t t t hat t

Bt achmert daichiont deq SrBad A FRREIRS Fhenapo A e Bls Bae

configurat :ﬁ : Fbmever, t he configuration can be changed or partially
omtted mﬂt out departing fromthe subject of the invention. An explanation

will ruwvf5bi% en thlr8{4 fqg,Eﬂggeeﬂpaaiﬁ8ﬁ£iQﬂ§J&ﬁ!%ﬁ%ckﬁokhgkgnter

nmodi fi catio ere an ink cartridge erroneous insertion prevention
means i s hasrggen @an‘ib 91a§§§9&ﬁadfé?]fecadl%ﬂ‘§ﬁp@9tuhCatH&&b&éP“éhBther
nodi ficatlon wher e creep | oad reduction neans 1s provided, and third, a

typeof ligquidejection apparatus may be employed, e.g., aprinting
apparatus suchas a facsimilemachine or a copier; aliquidejection
10 apparatus for ejecting a liquid, such as an electrode material
or a color material, that is employed for manufacturing a liquid
crystal display, an EL display or a plane 1ight emission display;
a liquid ejection apparatus for ejecting a bio-organic material
that is used for bio-chip manufacturing; or a sample ejection
i5 apparatussuchasaprecisionpipette. Thefluid (liquid) employed
is not limited to ink, and another fluid may be employed.
[00221] & (Modifications)
[00222] The ink cartridge attachment/detachment device
according to the present invention and the recording apparatus
20 that comprises thisattachment/detachment devicebasicallyemploy
the above described configuration. However, the configuration
can be changed or partially cmitted without departing freom the
subject of the invention. An explanation will now be given,
first, feor three modifications (first to third modifications)

25 where an ink cartridge erroneous insertion prevention means is
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nodi fication where parts are slightly changed. [00223] Mboreover, an
explanation will be given for a nodification 5 (fifthnodification) where an
ink cartridge insertion statejudging neans is provided, and then for a

nodi fication (a sixth nodification) where an ink cartridge erroneous | oad
war ni ng nmeans isprovided, andthereafter anodificationwhereparts are
slightly changed. 10 [00224] (First Modification) [00225] Fig. 16 is a rear
view of an ink jet printer where a lid nmenber is closed. Fig. 17 is a rear
view of the ink jet printer where the |lid nenber is open and a |lever armis
| ocat ed papvadsst pestndorforFagethgrimedi fieativdrewfobrah nokifesaplimt er 15
where the lid nenber is open and the lever armis |ocated at a reset

posi t i onwhEirg. al@riespar cad dragart ioh! ikfNHerSs pETI@edhardniviedy of t he
peri phery of ink cartridge erroneous insertion prevention neans. Figs. 20A,
20B and Rogdiffieaidrromharendagits tdie oper@it iy Stan®edf the ink cartridge
erroneous insertion 20 prevention neans when the ink cartridge is normally

i nsert ed.[00R2gd. 2MRIEQY IR APEPbBbESAPYWAE ST i nen dperame Ryl 5eakt ©1df  the
ink cartridge erroneous insertion prevention neans when the ink cartridge
is eﬁ?onéé&gPWWQﬂkﬁ%%ﬁﬁlqﬁbWhQQQ@?%P%%%?%ﬁ%@g%&PSS?tﬂﬁ§ﬁﬁﬁﬁ%ﬂ?¢ﬁf@$ate of
the ink cartridge erroneous insertion 25 prevention neans when the ink
cartri dg8ePds Ase MOy W§d e 3 yhen 7PT £ eI et Hot di hgS helhs on one

side is open%ted.,[OOZZGL In this nodifijcation, ink qfrtéid e .erroneous
modification) where an ink cartridge erronecus load warning means

isprovided, and thereafter amodificationwherepartsaresiightly

changed.
10 [00224] (First Modification)
{00225] Fig. 16 is a rear view of an ink jet printer where

a lid member is closed. Fig. 17 is a rear view of the ink jet
printer where the lid member is open and a lever arm is located
at a set position. Fig. 18 is a rear view of an ink jet printer

15 where the 1id member is open and the lever arm is located at
a reset position. Fig. 19 is an enlarged, oblique perspective
bottom view of the periphery of ink cartridge erroneous insertion
prevention means. Figs. 20A, 20B and 20C are bottom views of

the operating state of the ink cartridge erroneous insertion

20 prevention means when the ink cartridge is normally inserted.
Figs. 21A and 21B are bottom views of the operating state of
the ink cartridge erroneous inserticn prevention means when the
ink cartridge is erroneously inserted. Fig. 22 is a bottom view
of the operating state of the ink cartridge erroneous insertion

25 prevention means when the ink cartridge is inserted while only
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insertion prevention units 101 are provided for an ink cartridge
attachnent/detachnent device 1. The ink cartridge erroneous 5 insertion
prevention units 101 prevent the erroneous insertion of an ink cartridge
611 when a lever arm31 is |located at a set position shown in Fig. 17
whereat the lever arm 31 is supposed to be |ocated when | oading of the ink
cartridge 611 is conpleted, or when the lever arm31 is |located at a
position other than 10 a reset position shown in Fig. 18 whereat | oading of
the ink cartridge 611 is permtted. Furthernore, the ink cartridge
erroneous tasertidge peédénui ogansi ©5 POE prigdeerits tdretaisst+ion of the ink
cartridge 611 when only a cartridge holding unit 30 on one side is operated
as is sho®AZRAIFi g. 22. In5thoe2rppidacitiicral |ink ard wfddhe ket ri dge
erroneous insertion prevention units 101 includes: an erroneous insertion
prevent i dRsprotposhBavanRicannihe 1911 deel pekvpied domgnahakt ¢l tiif R
groove 54 descri bed above. The erroneous insertion prevention protrusions
102 are Pb6EREBNBPtUSRAgCHRENtarevdCe2d -subbfr ARKs CoO tEf dgef ie¥e@reraTe 61,
and are projected toward | ock sliders 36. Unlike the previous enbodi nent,
as i $ sheWderhiPRgBreveptans vaithotP2zontarePertPeRIAoOBCAre MOV d at t he
front ends and the rear ends of the guide grooves 54, .so that the

hori zont 8 2PotRk oFa! WoEI¢s oxk! (idtheé feoift &fds 36f 1FhiCgairae §F odviRE 54 25
are long, while the hori zontal ?rtions 03 clfse to the rear - 79 nds
are shorppsﬁﬁﬁpﬁeﬁﬁﬁwg,lglgbg'pg t VBRECT64R7 el FBPFEH T 03 cEHnERPIFRE f r ont
and rear tgolgé Oonc;[a%:lecp% telnofgacji’ggg o@%htehfnLecnagrtthridge 611 is completed,

or when the lever arm 31 is located at a position other than

10 a reset position shown in Fig. 18 whereat loading of the ink
cartridge 611 is permitted. Furthermore, the ink cartridge
erroneous insertion prevention units 101 prevent the insertion
of the ink cartridge 611 when only a cartridge holding unit 30
on one side 1s operated as 1is shown in Fig. 22.

15 {00227] Specifically, each of the ink cartridge erroneous
insertion prevention units 101 includes: an erroneous insertion
prevention protrusion 102, and the slide lock piece 48 and the
guide groove 54 described above. The errconeous insertion
prevention protrusions 102 are formed by using one part of

20 sub-frames 60 of a fixed frame 61, and are projected toward lock
sliders 36. Unlike the previous embodiment, as is shown in Figs.
20 and 21, horizontal pertions 103 are provided at the front
ends andthe rear ends of theguide grooves 54, so that thehorizontal
portions 103 close to the front ends of the guide grocves 54

25 are long, while the horizontal porticns 103 close to the rear
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of the slope portions 104 are considerably shorter than that for the

previ ous enbodinent. 5 [00228] In addition to the shapes of the guide
grooves 54, the positions of the slope portions 104 of the guide grooves
54 and the positions of the erroneous insertion prevention protrusions 102
are very inportant. That is, when the lever arm31l is |ocated at the set
position, and when the ink cartridge 10 611 is to be inserted, as is shown
in Fig. 21B, the slide lock pieces 48 take a traveling |locus, so that they
contact the erroneous insertion prevention protrusions 102 to 2%%22} t he

er r oneou®RIF n3ER t3RAF bf R SIERCE G r iSdG@ B LT YR 91Y

cartridge holding upnit 30 on one. 15 side js operate in Fig 22, qnly the

ot Car o ranet HeF FOR A T80T RO kP T Rh Sty i P engtR 31 16
ivoted from the reset position-to the set position, the slide |l ockin

D boe 485 oF NS GPRePOE BT OPP OB BE Sl RGPaH T30 Lo oL ot TGerReed (i n

Fig. 22, .the_right cartrid olding unit 30) takes a traveling 20 | ocus, so
that it E%ﬁtgg?spfﬂgl8PFoﬁ§§8§l f8rtion prevention protrusion 102 to

i i he .i. nk i 11. 0] Th f i
orevent 15 BRertLon Ohnt g pheReCkr LAE®orShks LOORSD) neelareya e
tilted i h in Fig, 2 i 5 fai
11129, 280, S 0UIA Fifor £1e20,of LA S NSO IO I gl ure

gfllt .h§ 'K GRG!EhE960s8110R0do0RdLNg -8 nLRGAMRELS+ 1 WIER TR itk cartri dge

protrusions 102 are very important. That is, when the lever
arm 31 is located at the set position, and when the ink cartridge
10 611 is to be inserted, as is shown in Fig. 21B, the slide lock
pieces 48 take a traveling locus, so that they contact the erroneous
insertion prevention protrusicns 102 to prevent the erroneous
insertion of the ink cartridge 611.
[00229] When only the cartridge holding unit 30 on one
15 side 1is operated (in Fig. 22, only the left cartridge holding
unit 30 is operated), and when the lever arm 31 is pivoted from
the reset position.to the set positicn, the slide locking piece
48 of the other cartridge holding unit 30 that is not cperated
(in Fig., 22, the right cartridge holding unit 30) takes a traveling
20 locus, sc that it contacts the erroneocus insertion prevention
protrusicn 102 to prevent the insertion of the ink cartridge
611.
[00230] Therefore, since the ink cartridge 611 is inserted
in the incomplete state where it is tilted as is shown in Fig.

25 22, a cartridge senscr 105 detects a failure and notifies a user
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inserted in the correct state where the lever 31 is |located at the reset
position, as is shown in Fig. 20, the slide |lock pieces 5 48 can reach the
engagenent recessed portions 621 without contacting the erroneous insertion
prevention protrusions 102. As a result, the ink cartridge 611 can be held
by the cartridge holding unit 30. [00231] Wth this configuration, the
erroneous loading 10 of the ink cartridge 611, which is caused by a
difference in the position of the lever arm 31, seldomoccurs in the ink

cartridge _attachment/detachment device of this nodification. Further, the
si zes of Athehat ide?™ oY B8FC B RUABE Hee %PPPEFWH%E%&%F?rtaéggﬁned to

i nt Al nicg 'r&b&gq%%f%&e%l{‘rﬁ‘q%@éfééé’%& Focdiarys G igTh 1 10
ok cart FTRRE S Kh e el ?sété“% rtehg% J6VRR o Todn BECPRAPodEd.
.[ﬂ‘k’zi’ﬁ]rtr%%%%@%%hééﬁi%ﬁé‘ 3 titon BFBvERC G Ghrt %ﬁ?}&?@ﬁég%%%ﬁ%‘g%“n“ -
avoi nit . 24B and 24C are si,de ¢ 0SS s |on
tho operat! @i Bl ErFonEal RS FE of Bpedlent s on
unit wher L 0L AL K SR A8 .8 SLLasaus v Lugeket BRMLLE R ByEn
ggf‘t f?gggr 5 r%ggggﬁg%?ﬁg%gftﬂlg%rt\gl%e 6dh LOF SRPH&fd N9, that 820t 1 AGe! NK
holding unit 30.
[00231) With this configuration, the erroneous loading

10 of the ink cartridge 611, which is caused by a difference in
the position of the lever arm 31, seldom occurs in the ink cartridge
attachment/detachment device of this modification. Further,
the sizesof theslider holders 37 neednotbe strictlyandprecisely
designed to prevent the tilting of the ink cartridge 611, and

15 the structure for maintaining a complicated attitude is not
necessary. Onlywithacomparativelysimplecamgroove structure,
the erronecus.insertion of the ink cartridge 611 can be prevented,
and the usability can be improved.

[00232] (Second Modification)

20 [00233] Fig. 23 1s a perspective view of an ink cartridge
erroneous inserticonpreventicnunit includingaccllisionavoiding
unit. Figs. 24A, 24B and 24C are side cross—-sectional views
of the operatiﬁg'state of the ink cartridge erroneous insertion

prevention unit wherein an ink cartridge is erroneously inserted

25 while a lever arm is located at a position other than a reset
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prevention unit wherein an ink cartridge is inserted while the lever armis
| ocated at the reset position. Figs. 26A, 26B and 5 26C are side
cross-sectional views of the operating state of an ink cartridge erroneous
insertion prevention unit that does not include a collision avoiding unit,
wherein an ink cartridge is erroneously inserted while the lever armis

| ocated at a position other than the reset position. Figs. 27A, 27B and 27C
are side 10 cross-sectional views of the operating state of the ink

neer e BREFESThg Tty in PE0 BRArEt 4 RASFecRee Foar T DAt [66254] In

e pr ovP e f SIS TS ST Be 28, AL LAchHERt S bt SRS e 8 O e | i
Cont | gur BEFBRY BEOLREnRRBEF PP GHE EVF GREEHE MR oF T o EVRrToN it

are T urt heYSbr BUR Rl LU0 HORs ] nes SCePak ‘Gt | BGE6 TG Jakelid

b0si £ onZ 0Ct RECCBI T L e o8 BOCaTRG i 12 D02 v ard S EeGi T 2l brt BaCsen t he

Ol ookl nanPLBR SLEPHUOCIIENEOLE HILOPKLOY PLEFER: FOy SO RORKEMges N

unl ocki ng pi eces _ el ng nt by t I sion. | t he
e L e T s
contact fiacas Ay} €hs@8FBedwhile the lever armis locatedat aposition
other than the reset position. Figs. 27A, 27B and 27C are side
10 cross—sectional views of the operating state of the ink cartridge
erroneous insertion prevention unit wherein an ink cartridge
is inserted while the lever arm is located at the reset position.
[00234] In this modification, ink cartridge erroneous
insertion prevention units 201 are provided for an ink cartridge
15 attachment/detachment device 1. The ink cartridge erroneous
insertion prevention units 201 basically have the same
configuration as the ink cartridge erroneous insertion prevention.
units 101 in the first modification, except in that collision
avolding units 202 are further provided.
20 [00235] When the ink cartridge 611 is inserted while the
lever arm 31 is located at a position other than the reset position,
the collision avoiding units 202 avoid a collision between the
unlocking pins 34 and the flexible unlocking pieces 35, and prevent

the unlocking pieces 35 from being bent by the collision.

25 Specifically, the collision avoiding units 202 include:
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formed integrally with the engagenent ribs 59 that engage the engagenent
paw s 43, and which are brought in contact with the 5 collision avoiding
convex portions 203. [ 00236] As is shown in Fig. 23 to 25, the collision
avoi ding convex portions 203 are fornmed at the engagenent pawl s 43 cl ose

to the rotary shafts 45, and have an elliptical shape in side view Wen
the collision avoi ding convex portions 203 are in 10 contact wth the
contact faces 204, the height of the unlocking pins 34 is snaller than the
hei ght of the flexible unlocking pieces 35. Wth this arrangenent, as is
shown i nc® 45510@Aves dipgConrnPekEipaR 20t vhige BRI pEataddaued i | e t he
| ever arm 31 is located at a position other than the reset position, the 15
nor mal rét b oe | YaARIPreR heo Brbadehie MNP EAS 3. TAGHTY 4 chidhe adfl ocki ng
pins 34 collide with the flexible unlocking pieces 33, is. corrected, so
that, asf@R"eXa F%?r?%%YUHFBEkFH@ preA§gemMERL gake an é@@ﬁdﬁﬁ@aﬂ@tépﬁon

| ocus that passes under the flexihle wunlocking pieces 35. 20 .09%3 ] When

t he Ieve‘?n‘é?%@ﬁnizsp?‘ﬁ{i%t%%lf ALY PR Es &t e pyQUgton, IS afowi § i€gs. 25A

to 25C, the state mhergLn the collision axgiging convex portions 203 are in
contact WPHhiStHR 2BALALRIf GEBYSB0RCFS1PBPn¥fldted at an early stage.

25 unt oskPRG3 Rl aces 35, PNE BRGADARENS pan S 3% 476 ar} Lo obngkied " &3
0 LS ERREIENL L b 88 00 IRk 6oL LoL o AR LIS, erlega i ns
to the rotary shafts 45, and have an elliptical shape in side
view. When the collision aveoiding convex portions 203 are in
10 contact with the contact faces 204, the height of the unlocking
pins 34 is smaller than the height of the fiexible unlocking
pieces 35. With this arrangement, as is shown in Figs. 24A to
24C, when the ink cartridge 611 is inserted while the lever arm
31 is located at a position other than the reset position, the
15 normal rotation locus of the engagement pawls 43, along which
the unlocking pins 34 collide with the flexible unlocking pieces
35, is corrected, so that, as an example, the unlocking pins ..
34 take an avoiding rotation locus that passes under the flexible-
unlocking pieces 35.
20 [00237] When the lever arm 31 is located at the reset
position, as is shown in Figs. 25A to 25C, the state wherein
the collision avoiding convex portions 203 are in contact with
the contact faces 204 is terminated at an early stage. However,
at a stage before the unlocking pins 34 collide with the flexible

25 unlocking pieces 35, the engagement pawls 43 are already engaged
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avoi ded. [00238] Wth this configuration, the follow ng defect 5 can be
elimnated. Assune that the collision avoiding unit 202 is not provided. In
this case, so long as the lever arm31 in Fig. 27 is |located at the reset
position, the collision between the unlocking pins 34 and the unl ocking

pi eces 35 can be avoi ded; however, when the lever arm31 in Fig. 26 is

| ocated at a position 10 other than the reset position, these conponents 34
and 35 collide wth each other, and the unl ocking pieces 35 are deforned.
[00239] (Third Modification) [00240] Fig. 28 is a perspective view of an ink
cartri dgeithr EbResngapaierti sabeniod  ween taateiercodrim5ion delivarmtthe
position 15 other than _the reset position. Fig. 29 is a perspective view of
the ink BRLPFKAGE BERSnEdusnPnséet ifde P PeNiGF idld RHRGES the F8vdi®armi s
| ocated at the reset position. Fig. 30 is an exploded perspective view of
the ink 84PiflPlge erroneous insertion prevention unit. Fig. 31 is a rear
view of the ink cartridge 20 erroneous insertion prevention unit when the

| ever arwPP33Pdcat ed af'l&RpEdiltsi GONGHRRT AtHER t Hd'G S PERT i eFr g, 32A
is aplan view of the ink cartrid erroneous._i nsertion,preventio it in
t he état@aﬁh%?é?h“¥H%aW%@er5£§HW%qﬁﬁﬁéFgﬁ EPiélﬁégpt?Bﬂlafﬁgrunfﬁgﬁﬂghe
reset position, and Fig. 32B is.a plan view of the ink 25 cartri@gg.

err oneous Si RS&r PEBX 1 PRV ent T ot tmi 27 & t%%mjs‘?%q EnEei HFVE M e Ybver

o LS L85 ool U PR PO L, 03 59, 20 30200 en
the unlocking pins 34 and the unlocking pieces 35 can be avoided;
however, when the lever arm 31 in Fig. 26 is located at a position

10 other than the reset position, these components 34 and 35 collide
with each other, and the unlocking pieces 35 are deformed.
[00239] (Third Modification)

[00240] Fig. 28 is a perspective view of an ink cartridge
errcneous insertion unit when a lever arm is located at a position

15 other than the reset position. Fig. 29 is a perspective view
of the ink cartridge erroneous insertion prevention unit when
the lever arm is located at the reset position. Fig. 30 is an
explodedperspective viewof the ink cartridge erroneous insertion
prevention unit. Fig. 31 is a rear view of the ink cartridge

20 erroneous insertion prevention unit when the lever arm is located
at & position cother than the reset positicn. Fig. 32A is a plan
view of the ink cartridge erroneous insertion prevention unit
in the state wherein the lever arm is located at a position other
than the reset position, and Fig. 32B is a plan view of the ink

25 cartridge erroneous insertionpreventionunit in the state wherein
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erroneous insertion prevention unit. [00241] In this nodification, ink
cartridge erroneous 5 insertion prevention units 301 are provided for an
ink cartridge attachnment/detachnment device 1. Each of the ink cartridge
erroneous insertion prevention units 301 includes: an erroneous insertion
prevention flap 302 that adopts a retraction attitude, which permts the
insertion of the ink cartridge 611, when the 10 lever arm 31 is | ocated at
the reset position, or that adopts a projection attitude, which inhibits
the insertion of the ink cartridge 611, when the |ever arm 31 is |ocated at
a positilde Ity aman HoGased Podiltg oresHadp ot tHe i Ak 9Sar tPdged
erroneous insertion prevention unit 301 also includes: a rotatignal 15
di r ect | OPR Ry Py FEeh aPE 5P 3081 Ve 0RO BATe VL ENgOfhé IR0 PKoREEIE L 1RGPenent  of
the lever arm31 into the vertical novenment of the erroneous insertion
pr event | O IS0 SEHDDAR| PTRECBELBReBUS i nsertion flap 302 includes a
flap main bodg 304, a rotary shaft 305 and a, conversion camfollower 20
306, and W4&y5 adopts thetBid) Bt dhcattPPudanBy CBRETGFGENGIFOPERYST a
helical torsiopn spring 307 that, fu ions as urgi nmeans.. The fl.ap main
bodyS 304 T SSRE H e 1 ChIer e tehal | i TS EIY Ao ERE &5 (HEK CASSTELSR ond
face of the ink cartrjdge 61 nd, prevents the.erroneous insertion of the
i nk cart??ﬁ%%h%ﬁﬁF/é%kf%%Qﬂg %ﬁgngt ry %%?togoéh?sl%¥09?ﬁ H1FSF the base
- 85 end of the flap in bod¥ 324. The.{ogﬁfy.shﬁ%t 305 is &pt%;agly
connect e%lrf%n%o%%&ﬂsr‘?&@éﬁl PREVEPS 1PBr Mt o 1t hBCRBRRSS r affp ST TOREOUS
insertion prevention flap 302 that adopts a retraction attitude,
i which permits the insertion of the ink cartridge 611, when the
10 lever arm 31 is located at the reset position, or that adopts
a projection attitude, which inhibits the inserticon of the ink
cartridge 611, when the lever arm 31 is located at a position
other than the reset position. Eachof the inkcartridge erroneous
insertion prevention unit 301 alsc includes: a rotational
15 direction changing mechanism 303, for converting the horizontal
movement of the lever arm 31 into the vertical movement of the
erroneous insertion prevention flap 302...
[002427 The erroneous insertion flap 302 inciudes a flap
main body 304, a rotary shaft 305 and a conversion cam follower
20 306, and always adopts the projection attitude by the urging
force of a helical torsion spring 307 that functions as urging
means. The flapmainbody 304 is a wing plate member that directly
contacts the insertion end face ¢f the ink cartridge 611 and

prevents the erroneous insertion of the ink cartridge 611.

25 [00243] The rotary shaft 305 is provided for the base
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62 of the fixed frame 61, and the axial direction of the rotary shaft 305
is set as a direction corresponding to the wwdthwise 5 direction of the main
frame 62. The conversion camfollower 306 is a nenber that is |ocated on

t he output side of the rotational direction changing nmechani sm 303 that

wi |l be described next, and is provided for the end opposite to the flap
mai n body 304 wth the rotary shaft 305 i nbetween. 10 [00244] The
rotational direction changi ng mechanism 303 includes: a trigger 310, which

i hor i tall i ted at, i d | t ti i 9 t hat
S provi Rt Gy TBRE 4 aimirnolkptt s f actf RRe Y Er i T POt Reanty |1
conversion cam_ f Ilomer 306. descri bed above, whi hfis EFOVidﬁd relative to
the 15 erTBHESUS Hg%r?|Qﬁ?5+%%e%§$oﬁh?fabssgafmﬁ df 8T hEPFCRA ol SPBG

i 3 i.n Fi 29), ich.i i t. th i
30 1o bebnim tim £ <Pe 1Al Shar 6 HEnT e e S LD Tasp R g e ger
310 i ncl : m 312, whi N 20 t at abl t . tati
o 506 it RS amest Altes P terinm 2k da Rl e St kg n R gk

uni chei's exfended, ohrourterentbplly gsomihe dlstaloend ofy the prm 312

toward thé ~Tever and the erroneodus i hsértion prevention ap 302.

An i nput ftgér"igcé mB%E%zog}}a;’%QrS;Pc{%a‘;@éH Sﬁt‘&}p@ogitgﬁ%tél%/ﬁi% g% é_l?éégbtﬁi%g‘l?’l s

provi ded he 1'npu e conversi on opera portion 313,

while a CONVELS] On Sﬁé%éﬁ%‘? mdOnatsaN369NEAGES w1t NeLEORYEESE PRACARKEO! | Over

306 of the erroneous 1Insertion
and is provided for the end opposite to the flap main body 304

j with the rotary shaft 305 inbetween.

10 [00244] The rotational direction changing mechanism 303
includes: a trigger 310, which is horizontally pivoted at a
predetermined angle at a rotation pin 39 that is provided upright
from the upper face of the main frame 62; the conversion cam
follower 306 described above, which is preovided relative to the

15 erroneous insertion prevention flap 302; and a helical torsion
spring 311 (shown in Fig. 29), which is urging means to push
the trigger 310 to be constantly rotated toward the lever arm
31.

[00245] The trigger 310 includes: an arm 312, which is

20 rotatably connected to the rotation pin 309 and is extended
radially; andaconversicnoperatingportion 313, which is extended
circumferentially from the distal end of the arm 312 toward the
lever arm 31 and the erroneous insertion prevention flap 302.
An input contact portion 314 for contacting directly the lever

25 arm 31 is provided for the input side of the conversion operating
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prevention flap 302, is provided for the output side. [00246] The conversion
cam face 315 contacts the conversion 5 camfollower 306 to shift the
erroneous insertion prevention flap 302 fromthe projection attitude to the
retraction attitude. The conversion camface 315 also functions as a
rotation stopper for maintaining the projection attitude of the erroneous
insertion prevention flap 302 when the ink cartridge 611 contacts the 10
erroneous insertionprevention flap 302 at the projection attitude. [00247]

oper at 60 PAE 0T ok RO & e S P S inCEH | Tb el -8 gOSH T Or® ot her

han th i.s shown in Figs. 31, 32A and. 33

er 1 oneoud TnCOrREar 5 5780 SR T 2l 507 it T B I RETBIEE of the
helical torsion. spr d adopt.s, t ject | ti that i
per pondi CHELEN T i i 27 o T3 I S Ut R & T an vi sual 1y

understaqédgyg]the ins%ﬁgéﬁkﬁ%gégg?%Qﬁfﬁﬁgéigggp?%Etg%ﬂé%%ﬁ%%Pgion .

Furt her, nce ‘t he trigger e rotation Stoppéer unction

f ot ' 315, ' i.an, ' lap 302
e b A N P e Lol St
00248 1 1is: car rrage oot
I n Figs. 990 208 T8 PRENTIG0er 0 s D S0 A boRa se T h G 30

agai nst tﬁ%e“&@ﬁ@@ré?&ﬁ?xﬁﬁF%Q% 315%%&xh?%5%%5059r§£Qﬁréﬁékﬂgn3§€opper

Therefore, by the rotational direction changing function of the conversion
cam face 3onaM¥taining the projectionattitude of the erroneous insertion

prevention flap 302 when the ink cartridge 611 contacts the
10 erroneous insertionpreventionflap302attheprojectionattitude.
[00247] The thus arranged ink cartridge erroneous
insertion prevention unit 301 is operated as follows. When the
lever arm 31 is located at a position other than the reset position,
as is shown in Figs. 31, 32A and 33A, the erroneous insertion
15 prevention £lap 302 accepts the urging force of the helical torsion
spring 307 and adopts theprojection attitude that is perpendicular
to the main frame 62. In this state, the . user can visually
understand that theinsertionof theinkcartridge 611 is inhibited.
Further, since the trigger 310 is held by the rotation stopper
20 function of the conversion cam face 315, the erroneous insertion
prevention flap 302 does not permit alsc physically the insertion
of the ink cartridge 611.
[00248) When the lever arm 31 is located at the reset
position, as is shown in Figs. 32B and 33B, the trigger 310 is

25 pivoted clockwise in Fig. 32B against the urging force of the
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t he conversion camfollower 306, the erroneous insertion prevention flap
302 is noved vertically to the front, and adopts the retraction 5 attitude
that is parallel to the main frane 62. [00249] In this state, since there is
no obstacle found visually and physically for the insertion of the ink
cartridge 611, the insertion of the ink cartridge 611 is enabl ed.
Therefore, the erroneous insertion of the ink cartridge 611, which is due
10 to the difference in the position of the |ever arm can be prevented
based on both the visual aspect and the physical aspect. [00250]. (Fourth
Modi fi cathedi)CqlodEgiqn grrung s34 perRse@iare vikelv e aiP Tkl Rt ri dge
attachnent/ detachnent device having a creep | oad reductio uni%. 15 Fig.
35 is a rEdiCGH AR Shane g HBGHEAROT &P ForvarmoS C6datédatta SBH

position, and Fi 35B is a rear Vé@%/Of the state wherein the leyver a-rm

" | ocat S OBy E5EaE Aty L1 § G, CRRET TSR0 B ShlonhbRrRg LERe shi Tt
of 2T eacileaonce exelied L0.30, Lk guirl doc by et Lo oLl Tepber, Fio
cart 14 005 AlF Sl 1%, E2R S8 5y | 07 SQbcat [ POZERIphn (s modiFication
oLt achreni o SpLphIont ey Loole SSPR L9AL SHUGH R ALY SE000S o,
Cont MO iy P PN, 5550 B B B Bt e
611, the insertionof theinkcartridge 611 is enabled. Therefore,
the erroneous insertion of the ink cartridge 611, which is due
10 toe thedifference in theposition of the lever arm, can be prevented
based on both the visual aspect and the physical aspect.
[00250] {Fourth Modification)
[00251] Fig. 34 is a perspective view of an ink cartridge
attachment/detachment device having a ¢reep load reduction unit.
15 Fig. 35 is a rear view of the state wherein a lever arm is located
at a set position, and Fig. 35B is a rear view of the state wherein
- . the lever arm is located at a set standby. position. Fig. 36
is a graph showing the shift of a reactive force exerted to an
ink cartridge by a flow path member. Fig. 37 is a graph showing
20 the state where the insertion force of the ink cartridge after
the creep occurs is reduced.
[00252] In thismodification, a creep ioad reduction unit
401 isprovided for the ink cartridge attachment/detachment device

1. The creep load reduction unit 401 has a function for reducing

25 a creep load that is caused when the lever arm 31 continuously
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Specifically, the creep | oad reduction unit 401 includes: a tension coi
spring 402, which is urging neans for forcing the 5 lever armto be rotated
fromthe set position to the reset position; and a |ever arm stop nechani sm
403, for halting the lever arm 31 at a set standby position that is |ocated
rearward fromthe set position to the reset position by a predeterm ned
pitch. [00253] Specifically, an armnmain body 73 of the lever 10 arm 31 is
di spl aced so as to nove a knob 74 upward. Then, as soon as the knob 74 is
rel eased, as is shown in Figs. 35A and 35B, the |lever arm 31 that has
reached thaySeftpbBetioh PeSitirrdd daly EuLABESEAAPdERY 1 hel atdtdh of
the armmain body 73. Furthernore, the |l ever arm 31 turned upward i s noved
15 hori zS8CELOP St Slarda M idetqshsi iYn Tie tIREW GG IR 0fSthe tension
coil spring 402, along a guide slope 409 that is fornmed at the upper corner
of an engR§EAEACAdeh M CrfaP 197 ITRBICt il § A%k el g %SEeFU at the
set standby positiqn where a en epent pawl. 410 is fitteg to.the
engagenertehiooch Cas L SBT(00248F  THBRET R 8, 0F +PG BBESFDFET t bOF RERBVERE he
st at erein,_when the |ever_arm31 cantinupusly stays at the set
posi 11 o B o 45k TOGRIT P AL RGP RO PRUF oF QOHIO bab Hiattd PO L i n
body 3 tolgﬁusg.a creep. Further, when tﬂ&%le er aLg131 %ﬁ ged frqg1the
set posi t370h & 0§ SRS 5% 095 1% ThkCHaPt HiageS Bl ¢%
slightly yetracted, fr n1§ge flow path, . -, 89 r 4: h ver
ot edet e n@d G Fng ABREY PeqLtPER FBRt ol RGTCs TRACIRRICR ORI B3R 611
I'S Obtm'E%% position to the reset position by a predetermined pitch.

[00253] Specifically, an arm main body 73 of the lever

10 arm 31 is displaced so as to move a knob 74 upward. Then, as
soon as the knob 74 is released, as is shown in Figs. 35A and
35B, the lever arm 31 that has reached the set position is
automatically turned upward by the action of the arm main body
73. Furthermore, the lever arm 31 turned upward is moved

15 horizontally toward the set position by the urging force of the
tension coil spring 402, along a guide slope 409 that is formed
at the upper corner of an engagement notch .48. .Then; the lever
arm 31 is halted-and held at the set standby position where an
engagement pawl 410 is fitted to the engagement notch 48.

20 [00254] Therefore, it is possible to improve the state
wherein, when the lever arm 31 continuously stays at the set
position, a great lcad is imposed on the individual sections
of the main body 3 to cause a creep. Further, when the lever

arm 31 is moved from the set position to the set standby position,

25 the ink cartridge 611 is slightly retracted from the flow path
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[ 00255] While referring to the graphs in Figs. 36 and 37, a brief
explanation will now be given for the shift of a 5 reactive force that is
exerted to the ink cartridge 611 by the flow path nmenber 4, and for the
state wherein the insertion force for the ink cartridge 611 is reduced. In
Fig. 36 is shown the shift of the reactive force that is exerted to the ink
cartridge 611 by the flow path nenber 4. The horizontal axis represents 10
the distance fromthe set position of the lever arm 31, and the verti cal
axis represents the magnitude of the reactjve force exerted by the flow
pat h nefsdoer 4 ABCTEVEppRLEste erarhnare gt abhg POYRE r@éﬁ’dtrie\ﬂef‘?%?{@édb@%rres
maxi mum at the set position, and is gradually reduced as the lever arm 31

i s moved®lavdle i daet T 19 et bost t9orR1199256] In Fig. 37 is shown the
state wherein the force_for insertjng the ink carfridge 611 isreduced after
the creePOctturs. The oS iR FT BxG ‘?%p‘?%%e?ﬁ%p]&ﬂdi“gi Bhﬁ?'d?fiviaﬁ power

that is additionally required due to the reduction_of e ipsertign 20 force
of the itk &M% e?%ﬂﬁﬁn%ﬁ&9¥¢%ﬁb%r??%é?eaﬁ?ge?eﬁ?éség?ss fﬁg ﬁggﬁitude of

e oo foree Lo e ok cariydae BiLs o A B 800  donols e states
R SN A S N R
undert Sl i@t Wyl e e U, SBALA hegir el sehign fprce,
shift of the reactive force that is exerted to the ink cartridge
3 611 by the flow path member 4. The horizontal axis represents
10 the distance from the set position of the lever arm 31, and the
vertical axis represents the magnitude ¢f the reactive force
exerted by the flow path member 4. As is apparent from the graph,
the reactive force becomes maximum at the set position, and is
gradually reduced as the lever arm 31 is moved away from the
15 set position.
[0025¢] In Fig. 37 is shown the state wherein the force
for inserting the ink cartridge 611 is reduced after the creep
occurs. The horizontal axis represents additional driving power
that is additionally required due to the reductionof the insertion
20 force of the ink cartridge 611, and the vertical axis represents
the magnitude of the insertion force for the ink cartridge 611.
A, B and C dencte the states before the creep occcurs, and i,
b and ¢ denote the states after the creep has occurred. As is

apparent from the graph, the insertion fcrce for the ink cartridge

25 611 is reduced after the creep occurs. It is also understood
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original force nust be obtained. It should be noted that, in this

nodi fication, since the creep |load is considerably reduced, 5 creep does not
occur in the individual sections of the main body 3, and the satisfactory
force for the insertion of the ink cartridge 611 is obtained even when the
ink cartridge 611 is repetitively detached. [00257] (Fifth Mdification) 10
[00258] Fig. 41 is a rear view showi ng an attachnent /detachnent device 1
for an ink cartridge 611, which device has an ink cartridge insertion state
judging unit 501 and an ink cartridge erroneous |oad warning unit 504. Fig.
42 i's a 'thext, Virewrsikowitegonthénetheapri gbratl i Ureerision cioree mddiranitdm 502 at
the time when a lever 15 arm31 is located at a rest position. [00259] In

t hi s nodifeemthiamoadwariadk cansidegebilyserepbArsdht elngueigiery Wn WeL is
provi ded for the attachment/detachnent device 1 for the ink cartridge 611.
The i nk @eaigiraefoncernioh keavktajnadi ngl unsktowsbd hasngtied BhetinciNon t hat
when a user attenpts 20 to insert the ink cartridge 611 beyond a

pr edet er B hedaflistigmdelont RaNGRi Ehe0ar aalopsaches igAn ckie ralklge reéticad, a
predeternlned(f05|t|on 500 (see Fig. 3) before ink cartridge |oading so

t hat °t heC¥RP AQeH NOFdgECHRet R e H@Qlﬁfslémailoﬁegtép@Sont R i e HOFY dge i s
normal or not. 25 [00260] The ink cartridge insertion state judging unit 501
- 91 |n3tﬁﬂéﬁﬂﬁﬁPEéFﬁéﬁtP§M§ﬂﬁﬁqE%Fé@eﬁfﬁﬁﬁﬁﬁﬁnpﬁéjF%%%FQ%ﬁ%ﬁﬁﬂﬁﬁ|on

restricting nechanism 502 which restricts the tation of the
61? % ﬁe ink cartr{ ge 611 is repetltlvely

18 obtained even en t
detached.
[00257] {Fifth Modification)
10 [00258] Fig. 41 is a rear view showing an attachment/detachment

device 1l for an ink cartridge 611, which device has an ink cartridge
insertion state judging unit 501 and an ink cartridge erroneous
load warning unit 504. Fig. 42 is a rear view showing a lever
arm rotation restricting mechanism 502 at the time when a lever
15 arm 31 is located at a rest position.
[00259] In thismodification, the ink cartridge insertion state
judging unit 501 isprovided for the attachment/detachment device
1 for the ink cartridge 611. The ink cartridge insertion state
judging unit 501 has such a function that when a user attempts
20 to insert the ink cartridge €11 beyond a predetermined distance,
theunit 501 stops the ink cartridge 611 at a predeterminedposition
500 (see Fig. 3} before ink cartridge loading so that the user
can judge whether the insertion state of the ink cartridge is
normal or not.

25 [002601 The ink cartridge insertion state judging unit 501
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| ever arm 31 fromthe reset position toward the set position to thereby
stop the inserted ink cartridge 611 at the predetermned 5 position 500.

[ 00261] The lever armrotation restricting mechanism 502 has a restricting
portion 503 which is located in the vicinity of the set position side of
the rest position on the guide slit 407, i.e. a guide for guiding the
rotation of the lever arm 31, 10 and which restricts the rotation of the

| ever arm 31 toward the set position. [00262] In general, a user attenpts
to insert the ink cartridge 611 deeply_ (beyond the Eredeternined di stance).

. _cartridge )
During BRI HeE{16AT PR SiHIRTRIIT T HGRY BBV IR Fih¢ sEVREII TP tHel Sar t ri dge

15 holding unit 30 as shown in Figs.. 7 and 8. That is, the jnk artridge
611 is m&dE TR GTalmemlen e X4 d M ere 7 i the Fvabt @2 19 hne3s. .

Thereafter, by the virtue of the. user's jnsertion, force, the ink cartridge
611 is RYELt &FTF drlt ﬁérmhég‘;ﬂ V. ESfHd PR etbrieaie i ke o3t rPUgEt 6% goes

beyond the predeterm ned 20 positi.on 500, Theref.are he noyaple frane 58
11 601 alt R S g PRt L EF P8 STk SECERT Q0P . 7 bEReaRt TYECFBYEh Shr m 31
toward _the, set @% ition via the conbination pinion 70 and the slid bar 78.
However PO5ddade e bi-stabl e spring 65 or the tension coil spring 402

b 2505 ORRHET D Hhvl" 8ok egs ek BUCE RN B SoPUpRE e

That is, i asi e’spring or ensi on
tcﬁia' n;e%ﬁ%sfdt&gincg&%rgs BN s NESE S5 T K £ALE T 9980 NSELEL PR TOFCe via
the set position side of the rest position on the guide slit
) 407, i.e. a guide for guiding the rotation of the lever arm 31,
10 and which restricts the rotation of the lever arm 31 toward the

set position.
[00262)] In general, a user attempts to insert the ink cartridge
611 deeply (beyond the predetermined distance). During this
insertion, the ink cartridge 611 is first held by the cartridge
15 holding unit 30 as shown in Figs. 7 and 8. That is, the ink
cartridge 611 is made integral with the slid holder 37 and the
movable frame 58..  Thereafter, bythevirtueoftheuser'sinsertion
force, the ink cartridge 611 is inserted further deeply, and
therefore the ink cartridge 611 gces beyond the predetermined
20 position 500. Therefore, the movable frame 58 integral with
the ink cartridge 611 at this time rotates the lever arm 31 toward
the set position via the combination pinion 70 and the slid bar
78. However, because the bi-stable spring 65 or the tension

coil spring 402 biases the lever arm 31, the rotation of the

25 lever arm 31 is suppressed. That is, the biasing force of the
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58. Consequently, as shown in Figs. 9 and 10, the lever arm 31 is rotated
toward the set position and the ink cartridge 611 5 is stopped at a position
before the ink cartridge 611 is |oaded. [00263) Wen the ink cartridge 611
is inserted in this nmanner, the ink cartridge 611 does not receive any
abutnment feeling and the lever arm31 is rotated toward the set position
slightly. Therefore, there is a possibility that the rear face or rear 10
end portion 612f of the ink cartridge 611 may be inserted into the interior

f th [ in.b 3 i I h .

Vi sual | ySEaRLFPRCLRRC Lt e OF PRa Toartahd o rktan b i57 PhoBs e o thi s
y RoRFPPRR] énd porti 641" ¥or

Tato of SPRFRE Lot i SORTB110F Soor hat P oRS Rt Bar MR dh The Bel e

| _ Ao RS Even W séras
The user Sy FOTtUenetY| cuer carkhatf BRary HRErtor Oholh an i Rtk

correcti an. ;S0 ezt duai® SO BELG1oR2nheRe LRacpOBSLBELI 4y that

the 20 ink cartrrdge 6 |"'oad in a state (the abnorm nsertion

stalte of e bBseqat 1 8O tiBnHe 0 0Nt e A et 2Alade®19LET] Glfeg NO) di N

unit 30 is ope ue'to erroneous Insertion of the  ink cartridge 611

(hereafteponeherregnkd age BIF REAUS dgeadingld 1{N0265] jAcent dingliyer this
enbodi ment is provided wth the 25 restricting portion 503 that is |ocated

at an uppel $hfeciPtiDgge-6PB dodLikitt ¥eobikeasot apAsbhenssidengfatde
reset position on the quide slit 407 for guiding the rotation of the |ever
arm 31, the lever arm 31 is rotated toward the set position slightly.
Therefore, there is a possibility that the rear face or rear
10 end portion 612f of the ink cartridge 611 may be inserted into
the interior of the recording apparatus main body 3, and in this
case the user cannof visually confirm the state of the rear end
portion 61Z2f.
[00264)] For this reason, it is difficult for the user to judge
15 whether the insertion state of the ink cartridge 611 is normal
or not evenwhen the user has errcneously inserted the ink cartridge
.611, and there is a possibility that the user may rotate the ..
lever arm 31 toward the set positicn without correction. ‘As
a result, as shown in Fig. 22, there is a possibility that the
20 ink cartridge 611 may be loaded in a state (the abnormal insertion
state ¢f the ink cartridge) in which only one side of the cartridge
holding unit 30 is operated due to erroneous insertion of the
ink cartridge €11 (hereafter referred to as "erronecus loading"}.

[00265] Accordingly, this embodiment is provided with the

25 restricting portion 503 that is located at an upper side in the
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and that restricts the rotation of the lever arm31 toward the set
position. In this nodification, since the armmain body 5 73 of the |ever
arm 31 flexures so that the knob 74 side is biased and noved upwardly
(simlarly to the fourth nodification), the restricting portion 503

di sposed at the upper side on the guide slit 407 can restrict the rotation
of the lever arm 31 fromthe reset position toward the set position (see
Fig.42). Accordingly, 10 the novenent of the rotation slide mechani sm 32
associated with the rotation of the | ever arm 31 can be restricted, That
is, th&Zimdiay i dde st Possttdpped v R fabtitneRESteBPPAG 1N ORe the
predeterm ned position 500 before the ink cartridge 611 is | oaded..  [00266]
At this GHTHE $het pfQUCieT b BBst £ oFOBBDL P8 SHCRRE5 8VBBSPERon that ¢ he

ink cartri 611 is held t he car.tridge . hol.din nit 30 ,and before the
: nk car tQ¢%3§‘%tlf%§tqjﬂ§e rc{tﬁé:llodi &t Sﬁ‘eofleltvﬁgl g\]flglr 3ir freyprd the

A dingly, th d 1.ned it 500 b lish h

Aocor gLy 0 BLECSLET TLNet RS LI GR 590 SAD.PSRELLLR GRLALLS) St ¢
tsid t.h di t b 3. It th

i RS G (R e T R N ORI

easi |V ] yggs,ahet her o J naerliion o ate o ek aknoRRELLLAge G11 g norml

or not. a Ca I‘nsertion state 1's not "normal’, 25

K a7 AL, DL SO PP IR LEC B e bR e a1
the ab”OEfF%‘Lﬁﬁ%ﬁﬁl%%s%&%E% Eﬁee2599€98ﬁ|¥f the lever arm 31 from the
resetpositiontowardthe setposition (seeFig. 42). Accordingly,
10 the movement of the rotation slide mechanism 32 associated with
the rotation of the lever arm 31 can be restricted. That is,
the ink cartridge can be stopped with abutment feeling at the
predetermined position 500 before the ink cartridge 611 is lcaded.
[00266) At this time, the predetermined pcsition 500 is such
15 a position that the ink cartridge 611 is held by the cartridge
holding unit 30 and before the ink cartridge 611 is loaded by
the rotation of the lever arm 31. Accordingly, the predetermined
position 500 can be set toc establish such a state that the rear
end portion 612f of the ink cartridge 611 is protruded outside
20 the recording apparatus man body 3. As a resulf, the user can
visually confirm the rear end porticon 612f of the ink cartridge
611, and easily judge whether the insertion state of the ink
cartridge 611 is normal or not.
[{00267] In a case that the insertion state is not normal, the

25 ink cartridge 611 can be correctly inserted again. A&Accordingly,

- 94 -



| oaded by the rotational operation of the |ever arm31. [00268] In a case
that the insertion state is normal, the knob 5 74 of the lever arm31 is
once lowered to release the restriction of the restricting portion 503, and
then rotated to the set position to correctly and securely | oad the ink
cartridge 611. [00269] The restricting portion 503 can be fornmed to abut
against the lever arm 31 when the lever arm31 is slightly rotated toward
10 the set position during insertion of the ink cartridge 611. That is, a
pl ay can be provided for the rotation restriction  _of the | ever arm 31
toward the Setqositiono AR Y TR a RO ST Idditty itdge 61E ek
inserted and the abutnment is caused, the lever arm 31 .is rotated to t he
ext ent c%@?%%h%%%lﬁblt%ftﬁ%e1§bBP5WalAén§eFEé8PtSt?ﬁ@ GSe FIERRCOISILYy
recogni ze that the abutnent 8 insertio L t he ink car%gldge 611 is
caused biPIHe p%s???c¥?ﬁﬁtb%F? oﬂ §63C100TREN EREhE CY8Er CHh Hleadi | y
rel ease. @? teve arm 31 g omthe restriction caused b re restricting
portion 59 g% fbfaﬁf é@ErF%%d”HﬁEVEUHEFﬁE oﬁFyn? estlts %
portio %03 |§ rned at e.reset 05|t|9£ 2 ag e sI|E 40% fn
gui di ng T 505t TR b The I Vet T Eol BVRY 2T MO &S gt
restricti mechani sm 502 _can. ed Iom/ cost and
wi t hout ?ﬁgpgé§5%3ﬁﬁﬁ%%ﬁg89rgé oneﬁtaﬁg%%‘ at B%%g%]qt Fﬁoﬁﬁ§| cation)
- 95 [0p272 v C C L 93V b@ﬁrnal i nsertion
state ofg?heéf% 891 g Qeggggﬁg Egggtgg agnne% ?3%2?9% L
[00269] Therestrlctlngportlon503cxnlbeformedixaabutagainst
the lever arm 31 when the lever arm 31 is slightly rotated toward
10 the set position during insertion of the ink cartridge 611.
That is, a play can be provided for the rotation restriction
of the lever arm 31 toward the set pcsition. Accordingly, when
the ink cartridge 611 is inserted and the abutment is caused,
the lever arm 31 is rotated to the extent corresponding to the
15 play. Asaresult, theuser caneasily recognize that the abutment
during insertion of the ink cartridge 611 is caused by the
restricting portion 503.  Then, the user can readily release.
the lever arm 31 from the restriction caused by the restricting
portion 503.
20 foo270] As described above, since only the restricting portion
503 is formed at the reset position on the guide slit 407 for
guiding the rotation of the lever arm 31, the lever arm rotation
restricting mechanism 5C2 can be constructed easily with low

cost and without increased number of component parts.

25 [00271) (Sixth Mcodification)
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above, it is difficult to conpletely avoid the abnormal insertion state of
the ink cartridge 611 because the insertion operation 5 is nmade by human.
Accordingly, there is a possibility that the ink cartridge 611 as it is may
be noved to the | oading position by rotation of the |ever 31, and the ink
cartridge 611 erroneously |oaded may be left. As a result, there is a
possibility that an inconplete sealing state between the ink supply needl e
and 10 the sealing rubber may cause | eakage of ink due to capillary action.
Fig. 22 shows a state in which the ink cartridge 611 is erroneousl¥ | oaded.
[00273] A§0SHEUN i &VERg 1 250G 2 S TR 3hem S Vet t Firigebreitat s
erroneously | oaded in a stﬁéf gggnornal,inse%tion state 5 of tge ing
cartri dgéf Sk twkiPc A LB REYC brid S| BRIERECESS £11 dge BHOPESy 2GR 8H°RE
operated due to, erronequs insertion of the ink cartridge %ﬁl t he rear end
por tion BE9V et 1t ARk LSPLET dYEOTBLE eSS PYPoE. LhgP eamalnbnr 8EF LaRd
portion 612fb o% % e in cagtridge ?ilgin a _side where %he cartrigge
hol di ng G- 365 §780 A6t COpEF AP8H BrOpREFFUFE bRt +uueH A aP8hr L 58P ace
sidesiupmardl in Fig. 22) in co isqn with the rear.end portion 612fa of
The ik cdr TPHAGRY GTPTER: o AT QI EY £ AT O AgBORBHHLAG tanr P20 3B s
oper at ed .pr,operly.. dn ;'s nodj fication, a poasitiopal dif%ere ce. be en
t he rearl@ﬁd%86F¥ﬂgHEG% FaaFnl h%§§%%%k%?gﬁﬁﬁﬁ;%§59§ e%% g ngnﬁo?heléﬁgr end
portion %]yzigté\‘?iéﬁ%é'tgg 1“%%].9?%‘%96%&( the ?gk ORer AL ek 1631407 o0 0g4 4, This
nmodi ficat1on s provided w an’ink cartridge
locaded may be left. As a result, there is a possibility that
an incomplete sealing state between the ink supply needle and
10 the sealing rubber may cause leakage of ink due to capillary
action. Fig. 22 shows a state in which the ink cartridge 611
is erroneously loaded.
[00273] As shown in Fig. 22, in a case that the ink cartridge
611 is errconeously loaded in a state {abnormal insertion state
15 of the ink cartridge) in which only one side of the cartridge
holding unit 30 is operated due to errcneous insertion of the
ink cartridge 611, the rear end portion 612f of the ink cartridge
611 is tilted. That is, the rear end portion 612fb of the ink
cartridge 611 in a side where the cartridge holding unit 30 is
20 not operated properly is protruded in a rear surface side (upwardly
in Fig. 22) in comparison with the rear end portion 6l2fa of
the ink cartridge 611 in a side where the cartridge holding unit
30 is operated properly. In this modification, a positional

difference between the rear end portion 612fa in the side properly

25 operated and the rear end portion 612fb in the side not properly
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erroneous | oad warning unit 504 which warns the erroneous |oad of the ink
cartridge 611 using this positional difference between 5 there ar end
portions 612fa and 612 fb. Hereafter, the ink cartridge erroneous |oad
warning unit 504 will be discussed. [00275] Fig. 43A and 43B are sectional
side views showi ng an operation node of the ink cartridge erroneous | oad
warning unit 540. 10 [00276] In this nodification, the ink cartridge
erroneous Ioad warning unit 504 is provided for the attachnent/detachnent
device 1 for e. ink cartridge 611. The ink cartridge erroneous | oad
war ni ng Uit Has*™lch a function as to generate a warning to a user

Yﬂﬁ”ctag?[ﬁ@gfﬁﬁél deﬁcrl%la%f GFhTRg ik ro ERaS Y ncf1 088 &K GoreRiee D
0 :
rotata e%%% 48 14 9pen 6l oss dlge%gcqluml RN ggl%f %’}fo srid qngpeni ng

pOI’tI on. I NK car ornmed on an | nner

side of 'iL‘E']t< MRS e 679 LLQ%% ﬂé%oéi? oﬁQ? %f%ﬁf%f%%le%n

di spose at positions cingt por |ons bi'n the

vi ol gi ti g, ol Leld ;¥g$gﬂggggﬁaf§q§mfélﬂﬂga' b BREr 2%ho 9R0S 0. Al

agai nst I nk restrict rotation o menber 29 and

prevent épfor}lé&inllémf@&ﬁ @Qrﬁm%eﬁwgwmf@ wﬂasndaeguts%d.% cartridge 611

i S erroneous oaded. - 0278] The |n cartridge erroneous | oad

war ni ng p@®é7§P4 fid{&heiszx'd}?é uies A d 1sd AP0l A3 ARG IR nghiaeh

detects an open/cl ose
operation mode of the ink cartridge errconeous load warning unit

540.

10 [00276] In this modification, the ink cartridge erronecus load
warning unit 504 is provided for the attachment/detachment device
1 for the ink cartridge 611. The ink cartridge erroneous load
warning unit 504 has such a function as to generate a warning
to a user when the ink cartridge 611 is erroneously loaded.

15 More specifically, the ink cartridge erroneous load warning unit
504 includes a lid member 29 rotatable about a lid cpen/close
fulcrum. 510 to close an insertion opening portion 505 for the
ink cartridge 611, and ribs 506 formed on an inner side ©of ‘the
lid member 29.

20 [00277] The ribs 506 are respectively disposed at positions
facing the rear end portions 612fa and 612fb in the vicinities
of left and right ends of the lid member 29, so as to abut against
the ink cartridge 611, restrict rotation of the 1id member 29
and prevent the iid member 29 from being closed when the ink

25 cartridge 611 is erroneously lcaded.
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of the Iid nmenber 29, and an ink cartridge erroneous |oading state
controller 520. 5 [00279] The lid nmenber open/cl ose detector 507 has a | ever
protrudi ng piece 508 which abuts against a protruded portion 509 provided
on the inner side of the Iid nenber 29 when the I|id nenber 29 is closed, to
t hereby detect the close of the Iid nenber 29. The |id nenber open/cl ose
detector 507 in this 10 nodification is disposed in the insertion opening
portion 505 to face a |eading end side (an upper side in figure) of the lid

n”".;m‘?h 2605788b0] frﬁl ifﬁqﬂérigﬁ%?f%ééﬁ%éé‘%%%2%%%%3%&%5 e ouatITE 1
520 . , . .
no aifif %%ﬁ%‘%%%%”ﬂ?ﬁg i Chs b S EE LR %%*;So&e%@&lé%"%éh' )
.y 9 8 = _ . .
ansga?t?%dg%éhgfgfngghﬁﬁigggoggé %PL6§$?§a§§§ﬁ§?%g%ﬁ?iﬁnh spggﬁﬂ%lor;aﬁ

insertio he,iynnk cartridge) and then the ink cartridge 611 is
properlyQF%ggegﬁﬁt??gg?Etﬁgbrid menber 29c in open state is rotated about

the kid ose | g LN [ Loy .t ' r
openan gggg?gL 50E£HA§EPH#§%%$§B?gfhéEgggF @ggﬁcg%%fﬁﬁﬁﬁgﬁgiQﬁ?j%ﬁgpink

cartridgg-811uh$ngobikikt 8ds TRALn2AbNEs %bﬁ%%s%h%'ﬁ%ﬂtfﬁH&dﬁﬁ&ﬂﬂ¥bﬁﬂ2T i's
| ocated only at a"position - 98 of the réar end portion 612fa, there is no

Fiozsinginl)'gpw bhatithe ohi Bha06nakut s iagabFsthiha ilealer®td PO tirsh &4 a. The
lid member 29 is closed, to thereby detect the close of the 1id
member 29. The lid member open/close detector 507 in this

10 modification is disposed in the insertion opening portion 505
to face a leading end side (an upper side in figure) of the lid
member 29 in order to securely detect the open/close state of
the 1id member 29.

[00280] The ink cartridge erroneous loading state controller

15 520 has such a control function that the recording apparatus
mainbody isnot activateduntil the lid member open/close detector
507 detects .the close 0of the lid member 29.

{00281] Fig. 43A shows a state inwhich the ink cartridge holding
unit 30 i1s properly operated in both sides (normal insertion

20 state of the ink cartridge) and then the ink cartridge 611 is
properly loaded. First, the lid member 29c in open state is
rotated about the 1lid cpen/close fulcrum 510 in a direction to
close the insertion opening portion 505. At this time, the rear

end portion 612f of the ink cartridge 611 is not tilted. That

25 is, since the rear end portion 612f is located only at a position
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can be further rotated in the sane direction so that the protruded portion
509 provided on the inner side of the |id nmenber 29 pushes 5 the | ever

prot rudedpi ece 508 of the |idnenber open/close detector 507. As a result,
the lid nenber open/close detector 507 can detect the close of the lid
menber 29a. [00282] Fig. 43B shows a state in which the cartridge hol ding
unit 30 is not properly operated (abnormal insertion state of 10 the ink
cartridge) , and then the ink cartridge 611 is erroneously | oaded w thout

correction. In Fig. 40B, reference_ nunerals 612fa and. 612fb respectively
Cor 1 oopOHI TS EREL: SAR BGEPOR (0 Dot B ITIELS a1 86 e e COalt FPage

hol di i 0 . | t ed dth d ti 612f b
ol de whar® PAB PAFET HBa T RBRdT G G P96 CRSThBE 2 phoperty 1gpbPaTedTas
h i Fig. 22. 00283]. FEirst, the |i nb 29c_1i tate
7ot at ed CHLHRCTHD T ACBFER ] O TFEF G2 TN S PeEPT b O BS 8 Re
1o ap e S 0,205, L 4D 08-S0 a0 BEuLfod a1 | e

Face; { he [ oRLyENGRALIQNP, PI2LA AN, BA2INDA nTHELS QL6 / 81 168 420880, 0

S : _al nst e rear e pOI’tI on \ e_ course of _
oL O LA LSS R P08 s, L aetat gy ol e |
%ﬁa?r?gfd%ﬁﬁ?qﬁ%ﬁ%ﬁ?%ﬁgggaggzgg%o£%§ e?%%?%igggg ggo;ggdegefggfe0|55290f5?ﬁé
lid menbefo 29 Fig. 43B shows a state in which the cartridge holding

unit 30 is not properly operated (abnormal insertion state of
10 the ink cartridge), and then the ink cartridge 611 is erronecusly
lcaded without correction. InFig. 40B, reference numerals 612fa
and 612fb respectively correspond to the rear end portion 6i2fa
in a side where the cartridge holding unit 30 is properly operated
and the rear end portion 61Z2fb in a side where the cartridge
15 holding unit 30 is not properly operated as shown in Fig. 22.
(002831 First, the lid member 29c in open state is rotated
about the lid open/close fulcrum in a direction . to close the
insertion opening portion 505. Here, the ribs 506 are provided
on the inner side of the lid member 29 in the vicinities of left
20 and right ends {to face the rear end portions 6l2fa and 612fb).
Therefore, since one of two ribs 506 abuts against the rear
end portion 612fb during the course of rotation of the 1id member
29, the rib 506 hinders the rotation of the 1lid member 29 and

stops the lid member 29b at that position. As a result, the

25 protruded portion 509 cannot press the lever protruded piece
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[00284] Further, the lid nenber open/close detector 507 can convert a fact
that the lid nmenber 29 is not closed, into an 5 electric signal to notify a
user of a warning displayed on an operation panel or the |like (not shown).

[ 00285] Moreover, using the ink cartridge erroneous |oading state
controller 520 (see Figs. 43A and 43B), the recording apparatus main body 3
cannot be activated until the lid nenber 10 open/cl ose detector 507 detects
close of the lid nmenber 29. Accordingly, there is no possibility that an
initial filling step in which the recording apparatus main body 3 fills ink
into irMO&upfhptpassagés: prial imkedbes tdpen e secde tkagohead’ 18oi sotexecut ed
when the ink cartridge 611 is erroneously | oaded. 15 Accordingly, even if

t he i nk dmrect dgeo$d lof stlee r bndoushlyet odalled, there is no possibility that
waste ink is | eaked to the outside ofthe apparatus due to the initial
filling SA&PB4F . t Neutilker, (0028564 membae apenéceénpbedimtrctand 507 can

modi fications, the ink cartridge 611 of single package type, wherein a

pl ur al i tSOIR0 10 @oi@@tihkatath¢ih@@sm@mberneggﬁélh?tf§ﬁ@§@§rhé§t@e@@

enpl oyed. However, ink cartridges provided respectively for the individual
col oPs mleder epptbyedl b neakicdrarvage pAcRayesnipg EwsPdavechde agol or s
each may be enployed as the ink_cartridge 611. [00287] Further, two sets of
the secoEPrhlOnsPFOeltpe bhet hikapilRPBNER8BNand the third racks 81 may be
arranged symetrically - 100  at the | ever arm 31. Further, instead of the
slide batO%885hn MPPPoVeT at 85iPgj Rhef 1§8aFrarray e FEEPPELYSt dORAAAGNI t t he

rotation , ,
state controllier 520 (see Figs. 43A and 43B), the recording

apparatus main body 3 cannot be activated until the lid menmber

10 open/close detector 507 detects close of the 1id member 29.
Accordingly, there is no possibility that an initial filling
step in which the recording apparatus main body 3 fills ink into
ink supply passages provided within the recording head 13 is
executed when the ink cartridge 611 is erroneously loaded.

15 Accordingly, even if the ink cartridge 611 is erronecusly loaded,
there is no possibility that waste ink is leaked to the outside
of the apparatus due to the initial filling step.or the like.
100286] In the above embodiment and modifications, the
ink cartridge 611 of single package type, wherein a plurality

20 of color ink cartridges are integrally formed, has been employed.
However, ink cartridges provided respectively for the individual
colors may be employed, or ink cartridge packages for two or
three colors each may be employed as the ink cartridge 611.
[00287] Further, two sets of the second pinions 79, the

25 thirdpinions80andthethirdracks8lmaybearranged symmetrically
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of the first pinion 7S to the second pinions 79. In addition, a stopper may
be provided that permts the insertion of the ink 5 cartridge 611 only when
the lever arm31 is |located at the position shown in Fig. 3. [00288] The
stopper includes not only the ink cartridge erroneous insertion prevention
unit 101, 201 or 301 described above, but also includes a unit for
electrically detecting the 10 erroneous insertion of the ink cartridge 611
to inhibit the insertion, or a unit for preventing the erroneous insertion
of the ink cartridge 611 by enpl oyi ng the engagenent structure fornmed both
for the dthikhcareriedge®l P landFekéPrirxedfigRe 61. theigiideobarc/ArvBn 1. A
liquid container for a liquid ejection apparatus that includes: a liquid
cont ai nSPPLARIGAHBHAE &R Po¥ BRHA MAMPHREON 1058 19 §ard SRt dhhértednobe
acconmmodat ed; and a sl.ider, _ which. slides ip an .insertijon_direction along
whi ch t m—drw LSIn PR 'S 19 e & SAN% PARGCHS g t-he IR agfj&t&BHYai ner

inthe liquid t ai ' tjon, th | i der havi Kk

por t1 on.® SHERRFGUFE OB AT HET SEanpR T o MO DAt RISy T Ftfuld o Rl ni ng
ti nits i i or. I ti Coh s f first sid

el 12 of (SR STA T B RhE RYET FPB P 1] b e BREAFRPRG

portion gan flompaﬁ%aq%exterior; a contact portion, which can contact a part

of the sTTUE b e the slider in the insertion direction; and an

ol e TSR 1 The"Comtac B oG g ohEhe S BBk P 6% or e
on a Se%ﬂ%%ﬁ%éﬁ% insertion prevention unit 101, 201 or 301 described
above, but also includes a unit for electrically detecting the
10 erroneous insertion of the ink cartridge 611 to inhibit the
insertion, or a unit for preventing the erroneous insertion of

the ink cartridge 611 by employing the engagement structure formed

both for the ink cartridge 611 and the fixed frame 61.
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wal | of the case, the second side wall intersecting the first side wall. 2.
A liquid container according to claiml, wherein the case further conprises:

a third side wall opposite the secondgside wall, the third side wall also
intersecting the first side wall; and a further contact portion and a
further engagenment portion forned on the third side wall. 3. Aliquid

cont ai geAIsScording to claim2, wherein the further contact portion and the
further engagenment portion are at positions on the third side wall
corresponding to the positions of the contact portion and the engagenent

portiop on Ahﬁ"(ﬂﬁ&%ﬂ%i@r m}]\élail“%md% ecfion Iy eruEQHét%h@ﬁHe@%ﬁéﬁlﬂd”&mEa@ne%”y one

of the precedi I'al ns, ere e con portion projects outward
beyondataopinardatmm pahionh irawhickathe imupheontaihert den Beaammahmmﬂﬁedgvahﬂ a sleler, 5. A

| i quid contaj ner. accordi.n a h rec clalms erein the
engageﬁéﬁ?‘ %@F% "B Wé?rﬁagsfh P@{é@glgl WL‘Fhetggg Cglil Denas Fnse’éﬁ% t he

| ock pﬁilhingrihe ﬁﬁvﬁﬁ%ﬁﬁ%&rﬁﬁﬂg& Edhdl er%%ﬁx%da&él?%@rﬂeﬁ%%ﬁ&erﬁﬁ% on and
t he rtion are engage th each ot her An 1 nk cartridge
accor dam;r,ktportajmyt}mrl'eludﬁ cdsrh@inqnm@m;m]smg clainms, wherein the contact portion

is |located adjagent t engagenent portion.. 7. An ink cartridge according
to any one BFFHEVIHE lé’d’i1 EPHAIBINGPOTHGIR S ANEHAT cont act  porti on defines a

face that igg eﬁgarbt Esrti%ﬁ Phibh ?snl%nﬁéd@nﬁ'frr%t% Wil b0 %wgﬁgpﬂsugwmma 8. A

| i quid contal ccording to any one of the prece ing c wherein a

cont actiquifiac the lxquutdmrit&inihgrpniﬂtbrmmtﬂmevmcamteatanop;ort| on and contacts the part

of the slider, is comlnuglucﬁl wth a surfac e en enen ortion. 9. A
OC

i quid cont &iRBRCLEIHPR; AnSPIEEE agRart f t}}?r ﬁegaltﬁﬁ Aeaihpslider iy ther

conpri $isBSo %hrE@dd?lf h$ing portion, provided on the second side wall, to
reinforce the contact portion.

an engagement portion, which is configured to engage the lock portion of the slider,
wherein the contact portion and the engagement portion are formed on a second side

wall of the case, the second side wall intersecting the first side wall.

2, A liquid container according to claim 1, wherein the case further comprises:

a third side wall opposite the second side wall, the third side wall also intersecting the
first side wall; and

a further contact portion and a further engagement portion formed on the third side

wall.

3. A liquid container according to claim 2, wherein the further contact portion and the
further engagement portion are at positions on the third side wall corresponding to the

positions of the contact portion and the engagement portion on the second side wall.

4. A liquid container according to any one of the preceding claims, wherein the contact

portion projects outward beyond a plane in which at least a part of the second side wall lies.

5. A liquid container according to any one of the preceding claims, wherein the
engagement portion includes a recess in the second side wall, and as the lock portion
approaches the engagement portion, the engagement portion and the lock portion are engaged

with each other.



10. Aliquid container according to any one of the preceding clains, wherein
the case has forned therein at | east one of an introducing portion through
which liquid is introduced into thel@hse, a circuit board having a storage
device, a positioning portion and an abutting portion that abuts agai nst
the |liquid container accommpdation portion. 11. A liquid container according
to anyb.one #h ink gimdge acgo@ling tor ameeng ohihei meergingaclgimss therdio dhadcdddsting a

st orage 1evi e &?e.cirg%hh board bqin idisposed on the case; and an
abut t i PR PP HIES SHHERT 0 ing FRBABSREAPE Uhi ch abuts the Iiquid contai ner
accomodati on portion, the engagenent portion, the circuit board and the
abutting portion being arranged at relative distances in that order froma

bot t onT-of t#A® il sertridgretcgorlindly &y ook Hisepreaegingaclpingsyivhesn thg paact
dj_ng .t f..th di | aj inth t ti
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in parallel to the insertion direction, and approxi nately opposite to the
slider. 13. Aliquid container according to any one of the preceding clains,
wher ei & t heAlliqpid gontainar a¢aseding ¢erpny ©ae oA thy Dicasding chims uhryinpb eentams

o oA VR SRR W AGRE AR b0 o RAGRRE BE I e R Lo

0 any one ai ns, er conpri si ng:

a pai rwqha@gﬁﬁdamh@glgag@fﬂbmgﬁmi@{ ned in the first side wall, wherein the
supply portion or portions are di sposed between the positioning openings as
viewed in a direction parallel to each of the first and second side walls.
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opent ngs are oslitloned on el y ‘portion or pgrtl ons as

viewed in aa deiheitingpories, Peiddided| &1 tHeOsdcBRd fsideStvali € réi@fdree e cdhthdtqui d
cont ai ner. according to any one of the preceding clainms, wherein the contact
portion.

10. A liquid container according to any one of the preceding claims, wherein the case has
formed therein at least one of an introducing portion through which liquid is introduced into
the case, a circuit board having a storage device, a positioning portion and an abutting portion

that abuts against the liquid container accommodation portion.

11.  Aliquid container according to any one of claims 1 to 9, further comprising:

a circuit board having a storage device, the circuit board being disposed on the case;
and

an abutting portion formed in the case and which abuts the liquid container
accommodation portion,

the engagement portion, the circuit board and the abutting portion being arranged at

relative distances in that order from a bottom of the case toward a top of the case.

12, A liguid container according to any one of the preceding claims, wherein the contact
portion and the engagement portion are located on a face of the case substantially in parallel

to the insertion direction, and approximately opposite to the slider.

13. A liquid container according to any one of the preceding claims, wherein the liquid
container comprises a plurality of supply portions arrayed in a direction intersecting the

second side wall,



portion is substantially L-shaped as viewed in a direction perpendicular to

the second side wall. 17. A liquid container according to any one of the
preceding clains, wherein the first $b4dle wall is a front wall and the
second side wall is a side wall, the case further conprising a top wall, a
bottomwall and a rear wall. 18. A liquid container according to claim17,

wher ei 4.t heAdiggalgememberpocariliog tp sny oecefabe preceding olimstfuphricomprisioioser to
the rear wall .than to the front wall.. 19. A liquid container according to
Cl'ai 17 o2 BHEP pRoskoripicoan e i Pieghip 224 Sbpee Hall §RGkBLAE SuEPUEbR°, he
engagesetrtifiardré Qﬁgé‘d’éﬂ Yeli@eeh@Ré p¥¥itidning Openthdsiag WidhveiORtAdiRRioRpaanelitvg to
any one of clainms 17 to 19, wherein the engagenent portion is |ocated

cl osereach of Hhe fiystandreeoniid sidehwalls o the top wall. 21. A liquid container
according to claim 20, wherein the engagenent portion is opened at the

bottomwal I . 22. A liquid container according to any of the claims 17 to 21.
wher ei st heAcpatidCdonR@iidri fkordisg Ao rdldime X e Rdheftin fthd Pobifion@0agRERRt arpor ti on
toward the rear wall. 23. Aliquid container to any one of clains 17 to 22,

f ur t hepossiénmed i en reither gidgaet éhe isyppla portien erpeaitiogs fasr stvednin Beditectian wal | ;

and 105 a wmaste liquid.absorbing nenber disposed within the case, wherein
t he vvag?rgerfdil%\%ﬁrgogk?g%rs&l&%wﬁ@nber isin fluid communication with the waste
liquid inlet opening. 24. Aliquid container according to claim23, wherein
the front wall includes a plurality of raised portions, and the supply
openi n§b-or Spuenilheentainer adgerdirgstocaryi epgi of thmp@peﬁgp@ﬁlarmgs,awbereméb@e@ttaqrel y

f d_i h 1.sed [ .. 25, An i nk id ISl ng: . I,
2 bot ¢ BRI SRR PoiePOT s Fitaedla i uiion i GRRRART L6 I er B OB 1S

wall.

17. A liquid container according to any one of the preceding claims, wherein the first side
wall is a front wall and the second side wall is a side wall, the case further comprising a top

wall, a bottom wall and a rear wall.

18. A liquid container according to claim 17, wherein the engagement portion is located

at an offset position closer to the rear wall than to the front wall.

19. A liquid container according to claim 17 or claim 18, wherein the contact portion is

located between the engagement portion and the rear wall.

20. A liquid container according to any one of claims 17 to 19, wherein the engagement

portion is located closer to the bottom wall than to the top wall.

21. A liquid container according to claim 20, wherein the engagement portion is opened

at the bottom wall.

22.  Aliquid container according to any of the claims 17 to 21. wherein the contact portion

is a 1ib extending from the engagement portion toward the rear wall.

23.  Aliquid container to any one of claims 17 to 22, further comprising:

a waste liquid inlet opening formed in the front wall; and



one or nore ink supply portions formed in the front wall; one or nore ink

containing portions defined within the cartridge and in fluid conmunication

with respective said ink supply portitdns; a first recess recessed fromthe

first side wall; a first protrusion projecting froma first plane in which

at | east part of the first side wall lies; a second recess recessed from

t he second aswzd;eﬁ I\Mihdiab@r@egmhsrdmpwd(mtfm6}e@@§q,ng froma second plane in
art o a third. r and a
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| ocat afuainfe8pénih® the first recess and the second protrusion is |ocated
adj acent to the second recess; and the circuit board is accessible through
an opening of the third recess vvhich is opened at the front wall. 26. An
ink c trl d

cording to t her .co I‘ISI portion
formed®n t gq‘él Ppi2 g F%ﬁlan% %fd%kbetr%la t}(fz Walpﬁlduﬁﬁs ggl{'&%i Y gf
accommpdad bORioRS dndRe Qﬁp}ﬂ? dp@ﬁmglc@(ﬁph@iﬂgﬁﬁﬂﬂﬂiﬂ Waste Miguhl et tdpeninp Kire
cartridge can be accommodat ed, wherein the first recess, the circuit board

and t hrespgbtinedy ﬁlympdmtl‘@rralaeép@fmahged at respective distances in that order
froma bottomof the cartridge toward a top of the cartridge. 27. An ink
cartridge according to claim25 or claim26, wherein the first and second

106 rgcess&llﬂtr@nhgg@g&gpﬁgm@n of fset position closer to the rear wall than
to the front wal An ink cartridge according to any one of clainms 25 to

27, wher ei rt tohevafli botttpmo’faihglf@nt wall, 4 wenwald aprbfitseend sasend pide watlecess and
the rear wall and the SEER LA RSN thSabASThRY
one or more ink containing portions defined within the cartridge and in fluid
communication with respective said ink supply portions;
a first recess recessed from the first side wall;
a first protrusion projecting from a first plane in which at least part of the first side
wall lies;
a second recess recessed from the second side wall;
a second protrusion projecting from a second plane in which at least a part of the
second side wall lies;
a third recess; and
a circuit board disposed in the third recess, wherein
the first protrusion is located adjacent to the first recess and the second protrusion is
located adjacent to the second recess; and
the circuit board is accessible through an opening of the third recess, which is opened

at the front wall.

26.  Anink cartridge according to claim 25, further comprising:

an abutting portion formed in the cartridge and which is adapted to abut an ink
cartridge accommodation portion of an ink ejection apparatus in which the ink cartridge can
be accommodated, wherein

the first recess, the circuit board and the abutting portion are arranged at respective

distances in that order from a bottom of the cartridge toward a top of the cartridge.

27.  An ink cartridge according to claim 25 or claim 26, wherein the first and second



bet ween the second recess and the rear wall. 29. An ink cartridge according
to any one of clains 25 to 28, wherein the first and second recesses are

| ocated closer to the bottomwall thadwto the top wall. 30. An ink cartridge
according to claim?29, wherein the first and second recesses are opened at
the bottomwall. 31. An ink cartridge according to any one of clainms 25 to
30, wheeesises ardbochied st appBsat pesitian cloedritn g raarf widbthan e thedramy walle sane pl ane
as a surface of the first recess and the second protrusion defines a face
that is in the sane plane as a surface of the second recess. 32. An ink

cartrizige agsoildedraidge a@écﬂﬂﬁiﬁ&é anyMogé 6f Blainke2§ RCE7, afhekdif thd fist plt@tibhiSi on i's
flush with the surface of the first recess and the face of the second

pr ot r uisi loeateds betwgem the finsttraecss qud fthe eeasf walhend dev serond quwaiusigs is meatedk
cartrig [ actﬁordi ng tQ C%r&ftﬂ‘ 31 or.claim32, wherein the face of the first
prot r udi onc and “THe" f4Ce REAL 2 nd protrusion lie in a plane parallel
with at least a portion of the front wall. 34. An ink cartridge according

to any one of clains 25 to 33, wherein the first and second recesses are
part 0%9.a sfhndilecayirisige aceardingdo pay eeneiviaims 28530 2RnwherRincthe dirst @gé seceddr di ng

to any_qgne of ¢l aj 2 34. . .wherein the fjrs rotrusion is arib

ext endfeﬁass?sr%ﬁn?(%c%{e?g?éllorsglf {oﬁgggg%or{lg\/@rtgaq tﬁ’gh? g’zgr&%gll and the second
protrusion is arib extending fromthe second recess toward the rear wall.
36. An_ink cartridge according to any one of claims 25 to 35, wherein the
first potrdsiipk cartsdgabecoahing 4p|ojeim Shapbereimsthy fngeand geendi reesssdsome
perpendie%ul rhtg he finrst side wall and the second protrusion is

subst aPtS 'il?v R %{Bg@ as viewed in a direction perpendicular to the 107
second side wall, 37. An ink cartridge according to any one of clains 25 to

36, further conprising: a waste ink inlet opening formed in the front wall;
and 31.  Anink cartridge according to any one of claims 25 to 30, wherein the first protrusion

defines a face that is in the same plane as a surface of the first recess and the second

protrusion defines a face that is in the same plane as a surface of the second recess.

32.  Anink cartridge according to claim 31, wherein the face of the first protrusion is flush
with the surface of the first recess and the face of the second protrusion is flush with the

surface of the second recess.

33, An ink cartridge according to claim 31 or claim 32, wherein the face of the first
protrusion and the face of the second protrusion lie in a plane parallel with at least a portion

of the front wall.

34. An ink cartridge according to any one of claims 25 to 33, wherein the first and second

recesses are part of a single groove in the bottom wall.

35.  An ink cartridge according to any one of claims 25 to 34, wherein the first protrusion
1s a rib extending from the first recess toward the rear wall and the second protrusion is a rib

extending from the second recess toward the rear wall.

36.  Anink cartridge according to any one of claims 25 to 35, wherein the first protrusion
1s substantially L.-shaped as viewed in a direction perpendicular to the first side wall and the

second protrusion is substantially L-shaped as viewed in a direction perpendicular to the



a waste ink absorbing nmenber disposed within the cartridge, wherein the
wast e i nk absorbing nmenber is in fluid communication with the waste ink
inlet opening. 38. An ink cartridge &@tording to claim37, wherein the front
wal | includes a plurality of raised portions, and the ink supply portions
and the waste ink inlet opening are respectively fornmed in the raised

porti ospsond3dde walli nk cartridge according to any one of clains 25 to 38,
further conprising: a pair of positioning openings forned in the front wall,
wherein the ink supply portions are disposed between the positioning

Openi NYB asAN iV EetridBe acddrdifg td Yy orReITREMAE 08@B6 tarthereeohPisivat | . 40. An ink
cartridge according to any one of clainms 25 to 39, wherein the ink
reservoirs a wpHe jnanjsherening formed irkths feaat walli 4 an ink bag in fluid

comruni cati on. W Lindrical .. introduci Ftion having a bore, the
bore communi ‘é’%%'%n?t%{g‘ %Sg#%‘gﬁméﬁrql?ﬁoéélgﬂﬁg’ftﬂgﬁﬁ%il& & bag and an associ at ed

sai d ink supRérinQReWaftg inkddbsofWing Alkm®ar isih AOR @eeRLdtAdnl Witk wRe i@k t he
preceding clains, wherein the third recess is recessed fromthe bottom
wal | . wetopgningk cartridge that is nountable on a recording apparatus, the
cartridge conprising: a top wall, a bottomwall, a front wall, a rear wall
and first and second side walls; one or nore ink supply portions forned in

the fromt wahlink eseidae d0BFBingntl cTAMt 30, RFhRERiP eet fromtSwAlEfnchgids Wiphithlftytifie
cartridge and in fluid conmmnication with respective said ink supply

por t i orgsed poftiang; andetbe drk punpbs pedions and theevaste Bk iglet epowing areoiespestietlyi ng a
first {gort(ilonnthofraite o rieé:sordi ng apparatus; and a first protrusion projecting
froma first pFan% iR eh at | east part of the first side wall lies and
including a first pressing surface. 108

39.  Anink cartridge according to any one of claims 25 to 38, further comprising:
a pair of positioning openings formed in the front wall, wherein the ink supply
portions are disposed between the positioning openings as viewed in a direction

perpendicular to the top wall.

40,  An ink cartridge according to any one of claims 25 to 39, wherein the ink reservoirs
are ink packs, each ink pack having an ink bag in fluid communication with a cylindrical
introducing portion having a bore, the bore communicating with both an interior of the ink

bag and an associated said ink supply opening.

41.  An ink cartridge according to any one of the preceding claims, wherein the third

recess is recessed from the bottom wall.

42.  Anink cartridge that is mountable on a recording apparatus, the cartridge comprising:

a top wall, a bottom wall, a front wall, a rear wall and first and second side walls;

one or more ink supply portions formed in the front wall;

one or more ink containing portions defined within the cartridge and in fluid
communication with respective said ink supply portions;

a first recess recessed from the first side wall for receiving a first portion of the
recording apparatus; and

a first protrusion projecting from a first plane in which at least part of the first side

wall lies and including a first pressing surface.



43. An ink cartridge according to claim42, further conprising: a second
recess recessed fromthe second side wall for receiving a further said first
portion of the recording apparatus; HHd a second protrusion projecting from
a second plane in which at least a part of the second side wall |ies and

i ncluding a second pressing surface. 44. An ink cartridge according to claim
42 or 43, wherein the first recess is, or, when dependent on claim43, the
first gnd s r.e e a f.set position closer to the
rear V\%H t‘%‘gﬁ&?c gnflﬁgg%r%ﬁcﬁﬁ% ‘Jilg%ﬁﬁq%@%r%gm@g%@ gi dge according to any one

of clai ms 42sdcondtfecevRteised filoen thersetond sili¢ wallofdr réciving atfedhadjaCnt to the
first recess, or, when dependent on claim43, the first and second
protr@moféh@rqcmﬂa@&@m&ﬂ%@n@ to the first and second recesses
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rear watdnd side wiihties slripacidaing aac@ldairsashg subfacd.i rst  and second protrusions
are | ocated between the first and second recesses respectively and the rear
wall. 47. An ink cartridge according to any one of clains 42 to 46, wherein

rocesolt arat o epidectesely i FRANUEN: B8 iR SotGebi 3t A"HABF 25
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when dependent on claim?2, the first and second recesses are, opened at the
bot t onthuedar waljghanag thefzortawalli dge according to any one of clainms 42 to 48,
wherein the first pressing surface is in the sane plane as a surface of the
first recess, or, when dependent on claim?2, the first and second pressing

surfaces argn ik édieidgaatedpdiapeo asy ansof flaies 4 tot4%e wWheteih tl@Nfikssproatsion
recesses respectively. 50. An ink cartridge according to claim49, wherein
t he filsdecagadeadigasnt touthe fet tegess) ofs WWhgn wgpendeet eiuelaie ¢t3pthe fist fnd secopdcess,

or,  when, J&RRNIE Nl a6la8LiM8 the irdanl'stSdnd0G SS GNP ST N

46.  An ink cartridge according to any one of claims 42 to 45, wherein the first protrusion
is located between the first recess and the rear wall, or, when dependent on claim 2, the first
and second protrusions are located between the first and second recesses respectively and the

rear wall.

47. An ink cartridge according to any one of claims 42 to 46, wherein the first recess is,
or, when dependent on claim 2, the first and second recesses are, located closer to the bottom

wall than to the top wall.

48. An ink cartridge according to claim 47, wherein the first recess is, or, when dependent

on claim 2, the first and second recesses are, opened at the bottom wall.

49.  An ink cartridge according to any one of claims 42 to 48, wherein the first pressing
surface is in the same plane as a surface of the first recess, or, when dependent on claim 2, the
first and second pressing surfaces are in the same plane as a surface of the first and second

recesses respectively.

50.  An ink cartridge according to claim 49, wherein the first pressing surface is flush with

the surface of the first recess, or, when dependent on claim 43, the first and second pressing



109 surfaces are flush with the surfaces of the first and second recesses
respectively. 51. An ink cartridge according to any once of clainms 42 to 50,
wherein the first protrusion is a ritdextending fromthe first recess
toward the rear wall, or, when dependent on claim?2, the first and second
protrusions are ribs extending fromthe first and second recesses

r especturfagtsyare Gwelr dithiike swrfacesiel] the fi® and\second racasses redpectivelyor di ng to any one
of clains 42 to 51, wherein the first protrusion is substantially L-shaped
as viewed in a direction perpendicular to the fast side wall, or, when

dependent Oﬂn_(hlﬂ@i:dﬁr%ggetat?@‘orain@% aﬁ‘}“%&%ﬁ‘%’[&fi&n@ﬁ@% 98] WhteidltRe ﬁ#k?ﬁ%o%%%ﬂoﬁ' Iy
L-shaped as viewed in a direction perpendicular to the first and second

si de weld 8b eelspdog ifxeat the B3t redessi tnvaxlathe réad geallh oc.ovbimdepeodem pnetemo?, cl ai s
42 to L2, .further copprising: a waste ink inlet opgning. formed is the front
wal | BRafit ek PR o G B SBORRT W Fh PHleeHES E el n { he
wast e {dkecabaQhbhad tReflewalls 1N fluid communication with the waste ink

inlet opening. 54. An ink cartridge according to claim53, wherein the front

wal | includes a plurality of raised portions, and the ink supply portions

and the,waste.ink inlet opening are respectiyel faormed jn.the raised

or t1 o8 S8 SRR AP ROHa 40 GPAPPGAIES SnyP ShevRein e o AG el ai s,
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wherein the ink”supply portions are disposed between the positioning

openi ndepeadentiopvadalmi 2, the dirstenti seeondpmoivenciscare anbttantiallz Li-sppedias vieS8d An i nk
tridge,. di . f th cedi | ai wh in the ink
suppl y T HUFEToh gePadiy REhRe Frs?and;ieobd SR P st Rivg Che first side

wall. 57. An ink cartridge according to any one of the preceding clains,

wherein the first pressing surface lies in a plane that is approximtely
par al | 88. t oAnhek farbrdgewatdrdingtte ahy ot of claims 42 to 52, further comprising:

a waste ink inlet opening formed is the front wall; and
a waste ink absorbing member disposed within the case,
wherein the waste ink absorbing member is in fluid communication with the waste ink

inlet opening.

54, An ink cartridge according to claim 53, wherein the front wall includes a plurality of
raised portions, and the ink supply portions and the waste ink inlet opening are respectively

formed in the raised portions.

55.  Anink cartridge according to any one of the preceding claims, further comprising:
a pair of positioning openings formed in the front wall, wherein the ink supply
portions are disposed between the positioning openings as viewed in a direction

perpendicular to the top wall.

56.  Anink cartridge according to any one of the preceding claims, wherein the ink supply

portions are arrayed in a direction intersecting the first side wall.

57. An ink cartridge according to any one of the preceding claims, wherein the first
pressing surface lies in a plane that is approximately parallel to the front wall, the first

pressing surface leading to the first recess.



pressing surface leading to the first recess. 110 58. An ink cartridge
according to claim57 when dependent on claim2, wherein the second
pressing surface lies in a second plhife that is approxinmately parallel to
the front wall, the second pressing surface |eading to the second recess.
59. An ink cartridge according to claim58, wherein the first and second
pl anesS8overAmpnk cafridggnadcokdiogrte rclaigeS acdenddapgndent ena¢lans g, ovherdimithe 59,

wherein the first d t.he. second, recesses lie.on | i that is parallel to
the. f Bt i SEeond BAEE GRkbrapiy PO Ao b e Sl ed: ng
cl ai Mehe WRBA®HRs§HAE sirkdce leaANE o IRCRBENd REE3SEs are part of a single groove
in the bottomwall. 62. An ink cartridge according any one of the preceding

clainms, wherein the ink containing portions are ink packs, each ink pack
havi ng.an ink.bag [n fluid conmunication wth_.a cylindrical introducing
por t1 i nav g Cattge siraE IR C Bt H Rt s A SR Ao Ner BBy o Ut he
i nk bag and an associ ated said i nk supply portion. 63. An ink cartridge
according to any one of the preceding clains, wherein the ink supply

porti ok ardn ink earpldgnecpadiagitelclaim 8her ghians9,i whaxkinghe finst ahilthe sqepedsi ng

surface |ies. . .
recessesﬁle on 2 line that is parallel to the front wall.

61.  An ink cartridge according to any one of the preceding claims, wherein the first and

second recesses are part of a single groove in the bottom wall.

62.  An ink cartridge according any one of the preceding claims, wherein the ink
containing portions are ink packs, each ink pack having an ink bag in fluid communication
with a cylindrical introducing portion having a bore, the bore communicating with both an

interior of the ink bag and an associated said ink supply portion.

63.  Anink cartridge according to any one of the preceding claims, wherein the ink supply

portions are in a plane parallel to the plane in which the first pressing surface lies.



