/I | NK CARTRI DGE ATTACHMENT / DETACHMENT DEVI CE, RECORDI NG APPARATUS, LI QUID
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 recordi ng apparatus, that

di schar ges I%§%§§§ﬁ§ %t q$ h as ink, froma recordlng head and
recor ds SE et Q%Nﬁﬂﬂ %§T$§%%EHTQ§WHﬁ%r$%¢O$BE EPERAERNUSqui d
10 target]gﬁgﬁﬁéq¢$ and a liquid cartridge attachnent/detachnent device
provi ded f '%Eﬁﬁoﬁj%%?%%%Tgﬁpaﬁgpu I0YRE pPNIBANER nvention furt her
relates to a liquid container (liquid cartridge) including an ink
cartridge. [0002] In this case; such a-liquid ejection apparatus 15

i ncl udes not only a recording apparatus, such as a printer, a copier or a
facsim |l e nmachine, that enploys an ink jet recording head and that, by

ej ecting ink, records inmage n.arecordin material , but al so an appar at us
wherein, instead of ink, a.ﬁ%§5@%9258n§5n3g§—iﬁﬁﬁﬂgﬁgﬁntended pur pose is
ej ect ed by, ui d eject on 20 head, which corresponds to the recording
head, ontd oaond%qect ed @?ﬁ c?rtezﬁ‘edgrt ThYEBELAR T oA cfS &6 FBsHONGS Its 1dge

R R LS P A MU AR

horizontallytoloadit into themainbodyof a recording apparatus,

5 and a recording apparatus comprising this attachment/detachment
device. The present invention alsoc 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 to) recording material (an ejected ligquid

10 target material), and a liquid cartridge attachment/detachment
device provided for the liquid ejection apparatus. The present
invention further relates toaliquid container (liquidcartridge)
includii’lg.an ink cartridge.

- [0002] In this case; such a-liquid ejection apparatus

15 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 ejected by a liquid ejéction

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

liquid target material, which corresponds to recording material,




: ejection head can be a color material ejection head used for manufacturing

| acolor filter for a liquid 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 will 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 aAnPnihedrtiighédsiatbacmedrile tbe grected lid¥iehtaepatatetémnkal .
cartridges are provided for individual colors, 15 a pressing force of about
4.9 to 6. 90R0Bd suffici e addidviem tdf dthearrdatkediard rieyd urtie ofqueici ngl e
package type wherein ink cartridges for a plurality of colors are
i ntegral | §e6EHEHE, hesidhean Heplaucalliary meft anded| esj eartel v dwatbdysed Viary | ar ge
pressing, which is plural tinmes as large as 4.9 to 6.9 N, is required. Such
20 a | ar gB2PHEASTHE 11Er Be COARILE idtan ddrs@ |ldmpiat atwstialk disglaydgen i s
| oaded vertically; however, when the ink cartridge is to be slid in a
di r ecti on®beREFOERaNaRE 1adr tiicerrdugitias ipes ter ieTe c i |hesdl ngsqut dvess, an
unnatural force is also inposed on the ink jet printer. Thus, the
appl i cati bATBENGUBR SLlR&TEe%6r do3i B¢ ormandicc &L digmmdeay cat lay olgpussi bl e, 2
[ 0 005 J Disclosed in patent document 1 is an ink cartridge attachnent

/ det achmeht FREVPRETERRE ehpPoa¥ (BED)ri adpipeowgarhe ejection head 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 6.9 N is sufficient. However,
for an ink cartridge unit of a single package type wherein ink
cartridges for a plurality of colors are integraily. 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 required. 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 devel oped 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 pl d0€9%ovi ded fo@hﬁﬁﬂ@swﬁlnm@hﬁﬂtmocnmeoaﬁtnsdgesnh¢&mtmw¢mﬂ of
parts woul d be increased, and accordingly, the costs for parts would be
hi gher . 1§t[t@@bel]en|td|d@rt@rchn@ndaﬁeﬁr1@getha§t emplpgisnghkopdénsipte hfstibeen
| oaded, is always subjected to another force for returning the ink
cartri dgelevesnmaobltainpalareenpessshag forseconAeepedingdto thasidrvice,
cartridge-. Therefore, to maintain the |oaded state, the pressing force for
| oadi ng t Bei ARtEALON @fe amestr thd dgree artdra rmariaifla tichrarierl 6vg el s
Ot herwi se, a gap woul d appear between the ink cartridge and the flow path
nmenmber, a’n'aaéléﬁltléétedpépmas Ligdonlgde ter ampdlismkcharuniageihe® e ¥k pat h
menber mould be shifted, making it inpossible to detect_ the anmount of ink
remai ni nglteEGrtRG ﬁﬁeeloadbﬁgﬁ Bﬁa]}n]%ﬁ?f‘tt?ﬁ&géf“ﬁ% achAldet - 25319HA RS may
al so occur due to. variances in the SIZ tol erances, for the parts. However, a
a]p"r‘%g%

confi gur atPéf PR¥LCG LF PrEvFGEesaRAd °¥a?1§1% ‘-ilglgoﬁo‘r% G T IR%I N a

¢l osed COQE%Clnéﬁéﬁﬁuai cgggrgLSC|8S§geénn €I§¥%v18e e 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, if 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



[ 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
attachnment/ det achnment devi ce wherein, even when an ink cartridge unit of a
si ngl e 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 1is enployed) , very little power
is required to produce and apply a large pressing force to securely |oad
the ink cartridge, so that, while the ink cartridge can be easily renoved,
posi tion fehithé rpotst hdldweitd iankobdiguirdge odogbatiovi bt e ovidel such
provide 15 a recording apparatus conprising this attachment/detachment

devi ce. [800819et Présanovhdorels ead we ioit alme sprdsead iaprdrdtorstate provi de
a liquid container that can be easily fixed to a attachnent /detachnent
devi ce eveAtwHéACLasge prepsitegts socament A0 required for |oading. 25 |
00101 It is yet another objective of the present invention to provide a
liquid cohPQgﬁér t heteas Becarsnty lrend¥ed-1LoAP 7894t t achment / det achment
devi ce even when large pressing force is required for |oading. SUWARY OF
THE | RVENTPERE} 0011] To dehir&pelisi $heisice PEiokd e cdridiify A el vaaspect
of the invention, an ink cartridge attachnent/detachnment device, which

| oads an PhktBEr PFPE§ETI AP Yerid ofaite PGy ige #n ink cartridge

attachment/detachment device wherein, even when an ink cartridge
unit of a single package type, for which a plurality of color
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 loaded ink cartridge does not occur, and to provide
15 a recording apparatus comprising this attachment/detachment
device.
[0009] ... 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] Itisyetanothercbjectivecf thepresent 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 SUMMARY OQF THE INVENTION




recordi ng apparatus by sliding the ink cartridge, conprises: 5 cartridge
hol ding nmeans for holding the ink cartridge upon insertion of the ink
cartridge by a predeternm ned stroke; and a rotating and sliding nechani sm
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 aspect, since the lever arm for which a
conpar ati V8P¥1long di st adoeachaeye btbhiai aellechavareacthedbperbtiagf jpoint and
the fulcrum is enployed, a 15 conparatively large |lever ratio can be

obt ai ned. a¥hecefof he sinvea tiyrapphyinl ¢det f 2dee age gatinwrtpldetarhyndnt t | e
power is required to produce _a, |large pressing force, even a single
package €g¢pécenkwbachr lggesumnt ign dee tadsidey Indadddeomaiendwety 061 3]
According to a second aspect of the invention, 20 for the ink cartridge

at t achnenttderdéhaepbPradeitss by shd diingsttheaspeetcantiyd damt raayer st ng
means i ncl udes: an unl ocking nechanismthat can renove the ink cartridge
from Phe farhrbddg heflding meevsdileg Sedaimaudhsy imd dar troidad pathe | ever
arm [0014] According to the second aspect, since the ink cartridge 25 can
be renovednfesil PReCknithehddy &R rithd ddec dvdianprasisdreamidied s igiqksy and
perform ng a single-touch operation, i.e., the rotation of the |ever arm

t he oper afi PACpErPBr#Rd Sol¢EmRedtiisik &g §§e rehathensebot Higver
executed and sinplifjed

arm and the leverage principle, for producing the pressing force
required for lcading the ink cartridge, and for converting the
10 rotation of the lever arm into movement of ancther 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 inventiocn,
20 for the ink cartridge attachment/detachment device of the first
aspect, the cartridge holding means includes: an unlccking
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

can be removed from the main body of the recording apparatus



[ 0015] According to a third aspect of the invention, 5 for the ink
cartridge attachnment/detachnent device of the second aspect, the unl ocking
mechani sm i ncl udes: an unlocking pin that is noved together with the ink
cartridge as the lever armis rotated; and an el astic unlocking piece for
rel easing the locked state of the ink cartridge by differentiating travel
| oci of 10 the unlocking pinin 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 invention, the travel locus for the
unl ocki ngs Piwl Y ygeer Sormhag a heng hk-tauchiapratiion,ocked itthe ketditheot i on
in which the ink cartridge is inserted 15 and is unlocked in the direction
i n whi ch eahehedevearam diee pperpdionatr fthused bakgmaveitiyg enk cacliragerat i on
is required to renove the-ink cartridge.. [0016] -According to a fourth
aspect ofcamepresepithlynvepcnbad fod sheplhkiedrtri dge
attachnment/det achment device 20 of one of the first to third aspects, the
cartridgel Hot 2l ng neans 2eePudeny hol ackhirfdaspedhi e thebibyghtiphto
contact with a driving rib projecting fromone of tw opposite sides of the
i nk cart riefgdhendntifaht 1 594¢ iad tagdmedit /Ao Ladinei F 8evd cexef ttde spyond
extraction spring; a slider holder, which is noved together 25 with a
novabl e f%%ﬁﬁ?@%ﬁ%hﬁ NoLGickd "ghBerBeR1sM seFludeshadn tHelQCking g §hpder is
sl i dabl e;, an engagenent. pawl , which iskpivotall conne%tﬁd to the | ock

e

! LY
slider ant® VMR erfidgeicanthiyatRfettk FREUFOAHBI2BNTPRel8FFPePRolder to

conbi ne the | ock slider d . ) . .
rotated; and an gfastlc 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 unlocked in the direction in which the ink cartridge is
removed. Thus, only a single-touch operation is required to
remove the ink cartridge.
[00Lre6] - ~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 intc 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



the slider holder together; a |lock spring for urging the engagenent 5 paw
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 guide groove formed in the slider holder. According to the fourth
aspect, by enploying 10 a predeterm ned stroke to insert the ink cartridge,
the ink cartridge is held securely, while the ink cartridge, the novable
frame, the slider holder and the lock slider are conbined to forma single
uni t. Therlefds 6118y ignsbkdakbhef yarisngaosmnrtaiast . Whicdgdisr pdvebaséturel y
hold the ink cartridge. 15 [0017] According to a fifth aspect of the

i nvent i oncom@chate fhktharkagldgel e hchmenth Heh aebgenes deyi epgagenapt of

the first to the fourth aspects, the |ever armijncludes: a. base.. end,

whi ch is rétatfaBmpd oinédeed lidedn hgpdieghtor 60BPLBA- phA 1pEbvEdédesnandfi xed
frame; an arm pain body, which extends from 20 the base end toward the rear
face of tHK&endlhdepdplstern Hedekker dignteckhpalagdr BRaiBIKAvhengATEReNS
attached to the distal end of the arm main body, wherein a bi-stable spring
i s suspen®éd et e BRI ank he2 R x@ S+ +30rel ARH BE§ES t Walfkver
armto be positioned at either one of right and |eft rotation ends. 25

[0018] Acdrdiay ¥8leheveitrimagpider Tvren PElidrect 1Pn BeFPeRAbFYbEEd to
cliher i d of{ onatheatiabt by the force erncuted. for e b stanle spri 10
the left Qﬁﬁ%ﬁi %segdguide protrusion that engages a guide groove formed
inthe slider holder. Accordingto the fourth aspect, by employing
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 invention,
for the ink cartridge attachment/detachment device of one of
the first tc the fourth aspects, the lever arm.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 tc 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



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 |arge
line diameter 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 toward the rear face of the main body of the recording
appar at us2End SfREVPF edttes ei hBedddhe deddvar thre Fhebt A ERptFPHRR e%eX & he
mai n body. 15 [0019} According to a_sixth aspect of the invention, for the
i nk cart re¥igehatbhchheht £ dePaERFent NEetP¥E RN Sf pPLRMEAdFEdL Y. ngved
transm ssion nenber that is_rotated together. m&th the lever armis
connect ed-® BAghe At predBurdtNAEr ER8eTIBRIENGTt 618t hEThadOt@hd O S | ever
arm and wherein, when the lever arm20 is rotateg inla%ggedelerq%ngp
di recti onTRST¢HREC t H'S ARKCERTFFHGES 15RO HR RGP OF 8L ¥R T L BRFT HEen
pressure increase sprin resse and holds the [nk cartrid so.that the
Pnk cart rhabEee) B! 4* RadReSAIThe % 7 b HRi he HENBAFT SALASTGR HE B RS Xt h
aspect, even en IS .Q n%gibetme n the_.ink cartri,dge and the flow 25
path mebe CHPPLRE St A TPEPce SRer PEPY S AT B FAL HE ABREEP 108 and
the variances_in part . tol erances, the urgi f.orce .exer.ted t.h r.essure
i ncrease Sprihg? i*gtaibcﬂﬁw &PTH-197 ”f%?rec%t?tqﬂ%dglé“searntae(fﬁél K 3‘\%&6{’[ ePréL er,
S0 that tggggp£gg.n?ﬁ??%ﬁegf%Jpgkger'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 [0019] According to 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 is opened between the ink cartridge and the flow

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




to always closely 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 nmechanism 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 frame or of the
ink cartridge that is held by the novable franme, the novenent being the
movenent of the predetermned stroke required for |ading the ink cartJi dge.
Further, ah@dckhe &/afaReessibrael FOreranesendttt o B AA6E SXPI5E
conparatively 15 increased by enpl oying the rack, the nunber of parts can be
reduced, b¥oMRURIESAULE WG SAAY iSpitd NJeaf BPELASIaFR BHpIdYeFaid PG de
the transm ssion path.. _ g00211 According to an eighth aspect of th
i nvent i on@ndfbhetEéOWnI?aé r RENRGE - afPalhREntNEgE &4 Fé&vi & %o eﬁ'ﬁje
seventh 20 aspect, the rotating and sl|iding nmechanismincludes: a first
pi ni on, whPchlvayat EAeRBE Yt Sopﬁécfga§écgn8’t5‘%rt°he |l ever armto rotate
together with the lever arm a slide bar, whjch has aq,ﬁt}irst rack .nmeshing

t

with Phe 1PP20] pi ni on anBC§OEEdBAdtPaRKSFEFIER raThRITt 19 hd Hhe HSVERHY of
the first rack downstream al ong a transm ssion path; a conhinatio

pi ni on, wWAPEhth8s1BksEashd 1896 ﬁi%gﬁcﬁg‘?ﬁitl{&e%atcﬁmteﬁ% SEYE Pk ¥n®ta third
pinion for transmtting the rotation %th t he second p vmstra%aingmal ong

the transhh8diid paPH:h ﬁtdx RS T %?E?,t}gg&n(g{,?%ggigﬁ mech

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 themovement 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 increased by employing the rack, the number of parts canbe reduced,

compared with when multiple gear trains are employed to provide

[0021] 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 novable frane slidably attached to the fixed frane and neshes 5 with
the third pinion. [00221 According to a ninth aspect of the invention, for
the ink cartridge attachnent/detachnent device of the sixth aspect, the
transm ssion 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 [00231 According to the eighth and the ninth aspects of the
i nvention, regardless of the position of the rotational fulcrumof the
| ever arm an optinmal point for snmoothly sliding the novable frapme can be
desi gnat eBinophmeshdndappitic &hcoseseintt ISk GnG e WS RIEiBh W force to
t he novabl e frane. When the transm ssion paths are,ar&gn ed on both sides,
t he novabtsanpsattisgnthe v 6% 66rRGY ReEPIAR %ﬁ%%t{“%m 39
cartridge is attached and detached, and further, the ink cartridge, can be
smoot hl y §hE §Fergmiysieaded tind andhéydlirsh 1ast24 M orid iF T4 &t h
aspect of the invention, the ink cartri d‘?‘? attgch nt / det achnent devi ce of
one of th&hemeeable fname,shiAaRIYert @ FFE H& TREpHF S LT Ak 2B PTS
erroneous insertion prevention nmeans for preventing the insertion of the
ink c&trrd§e whenthHED &8l %%rmis located at a set position 25 at which
the lever armis supposed to be when | oadi of the - %Qﬁ(ﬂ: nk cartridge is
conpl et ed[ OS?Z\Nnen the | é\?é?to_réjrlﬁﬁ":‘i 9 (?cé’tléﬂ% eﬁSpae_C;e)tosq 1iott ot'he e HAN a
ooe nﬁoi'gfz,'ﬁ{‘]agteﬁg'cfa@ér"ia 109 Q0 iSSR0 B3R! Bfle STk ipen
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 rotational
fulcrum of the lever arm, an optimal point for smocothly sliding
the movable frame can be designated as the last application point
15 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.
20 (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

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

- 10 -



be inserted while only the cartridge holding neans on one side 5 is
operated. [0025] The main conventional erroneous insertion prevention neans
for an off-carriage ink cartridge are: one for electrically detecting

el ectrical 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 holder side . However, these neans can be applied
for ink cartridges provided for individual colors, and are not always
satisfactory for an ink cartridge unit, of a single package type, for which
a pluralitykofacsiradgienk sc&ompil :aﬂ@iWﬂ%@ﬁ%ﬁiaQVﬁﬁﬁﬁijﬁﬁ[ ed
Whereas, according to the tenth aspect of the invention, when the |ever arm
i s | ocatedtad mopasiionowtherhdhan Faraded mesEitisdsiali oichnrading et nk
cartridge-shoul d-not be inserted, and when the ink cartridge is to be

i nserted &he thks crirfeidgserist iemrbdredh@calian ddee ot ki GRE HekitEe i 55 ot
performed, 20 and an erroneous insertion of the ink cartridge is prevented.
Furt her, WeehnsBatedkwbader PBGY Fhet 6abBriAder PRYIWAP| BERRAE O?n?ngaﬁ% ¢ dge
hol di ng nmeans only on one side is being operated, the ink cartridge is
tilted séStRRergfe@d-nsertion of the ink cartridge is inconplete.

Therefore, the nmeans provided in the 25 tenth aspect is effectjve as the
prevent i od Of8ads for theT@F?&ﬁ@@U§QpVPPt¥QEi;tq RROUF IMRETHH YR i dge of a

si ngl e package type. [0027]_Accordi to an el eventh aspect of_ the
i nvent i onPreMEP GRS MAenSartds dde Oaf{}?—aﬁ?rﬁﬁ]rﬁqede]t rﬁfae%tlplo‘g% ot € tenth

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 -
this time, operationof the cartridgeholdingmeans 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 one 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 erroneous
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aspect, the ink cartridge erroneous insertion prevention neans 5 includes:
an erroneous insertion prevention protrusion protruded fromthe fixed frane
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 gui de groove forned
in a slider 10 hol der noved together with the novable frame of the recording
apparatus, and engaged with a guide protrusion provided on the slide |ock
pi ece, wherein the guide groove is shaped so that, when the ink cartridge
is to be ilnsemtd@nvill eén Hg K eartzikdge i of |acsteal atpadkaget typsition, the
slide |lock piece takes a 15 traveling |locus to be brought in -contact with

t he errond®¥&7l]i nserti on AsFEihindioprbelgsientaparect prie st invent hgerti on
of the ink. cartridge... According to the eleventh aspect-of the invention,
when t he |f@\reﬁharhﬂ?sc%%@%p atiarhrent frtagsient Wayises efeshs tesbhtion
of the ink cartridge is inhibited with 20 a conparatively sinple structure
wher ei n tH§P€Fﬁon§%@slP#séﬁFﬁéhdgﬁréVéﬁPP@HSpFBF?HEF@ﬁ P§eF@gEéQnoﬁe@hé
fixed frame and the shape of the guide groove is contrived. [0028]

Accor di ng I 1ad8ke| 31 AT AP S 3 SRE e Yot 108 BrotKEsilaR cRFPErdged
attachnent/det achnent device of the tenth 25 or the el eventh aspect, the

i nk cartrifd§8 dhforfdoird iTFadg ith the Xregriedidif i PP aeales | Hevaldsa hack
erroneous insertion r$vention, pr ot rusi,ons Erotruded fromthe fixed frane
gh Is|

of the reé&rlﬂiie_rﬁj Apparathich Bi&cE 1R aeit1%e i &9 dekkpréteer.

slidin relative . . . .
9 in a d%rectlon 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 grocove is shaped so 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 erroneocus insertion of the ink cartridge is inhibited with ‘
20 a comparatively simple structure wherein the erroneous insertion
prevention protrusion is formed on the fixed frame and the shape
of the guide groove 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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to the lock 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 ding neans
on one side is operated, the slide | ockpiece |located close to the cartridge
hol di ng neans on the other side that is not operated takes a traveling

| ocus t o Ieevrugin Medbs cbhthede s t ANt AETeREBHEOLBSErhdOnt PF]VENEVONt | on
protrusion and to prevent the insertion 15 of the ink cartridge. According
to the tveidirskpeetpbptinded| hvent tba, Thkel AreBapatatheerpcoirding
structure where the erroneous insertion, prevention protrusion is formed on
the fixedPHazalahgvERE skRpesdidere gt Hée PR 93¢ Shhilindedelafd ve
erroneous insertion of the ink cartridge can be prevented when the |ever 20
armis pitvotig ipekthidersdn askinadni A PeRReSE cydsitt FotRhidid eCddrR t he
cartridge hol di ng nmeans on one side is operated. %0029 According to a

t hi rt2entin abgedt theoknk Kantind dgea i 6r i Rfer BeE adiifeft T UEE GRS dFTEE of
one of the tenth to _the twelfth aspects, the ink cartridge erroneou

i nserti ont®® sla@est Ped ArEaRSVEAcFRE8ENeE BhF R %H“%W%‘?gnfgret‘}‘i’ﬁ O 5?",‘3 - 13
when the ink cartridge is inseréed whi | e thg | ever, armis |lpcated .at a

posi ti on TRIRFAIPARPPRE 3 3et 2PISIAGED P& &EPhaed%%Wﬁﬂ%fherl?ﬁd
elastic uc?Ill Otcl‘lfé nsglipéee eoc IpCihecleS, %v%uesree%nb%hae %%lilcfeSIg?:%ove is shaped so

that, when the lever arm is pivoted from the reset position to
10 the set position while only the cartridge holding means on one
sideisoperated, theslidelockpiecelocatedclose tothecartridge
holding means on the other side that is not operated takes a
traveling locus to be brought into contact 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 gquide groove is contrived, the erroneous
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 cone side is operated.
{0029)] According to a thirteenth aspect, for the ink
cartridge attachment/detachment device of one of the tenth to
the twelfth aspects, the ink cartridge erroneous insertion

25 prevention means includes: a collision avoiding unit for,
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to an unl ocking 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 ocki ng pi eces can be avoided, and the deformation of the

flexi ble unlocking 10 pieces due to the collision is prevented beforehand.

[ 0030] According to a fourteenth aspect of the invention, for the ink
cartridge attachnment/detachnent device of the_ thirteenth aspect, the

col | i si onwhebi thig Hesas tracogdds insedRd HaldR Eb%ilcﬁ‘f?gr Gomvex bordoh
rotating together with the 15 engagenent paw; and a sliding, face contacting
the col i 3FrPOSYbI O G NESTIR BOF HiegHs ahied bet Hyy PRESGPSENY 41 FRle 10
engagenent rib to be engaged with the en ﬁ egent paw , erein r]ﬁ].rotating

| ocus for ofhe2lengh@eheft VPARFXLBISBLEES g’ gf:, wier2UERE P Er A% Focat ed

at a position other than the reset sition 20 and when_ the i cartridge is
inserted,ta_ﬁBrHﬁF?FBﬂ&H!H@“IBEGgldE ?Heaﬁnﬁﬁaéﬂﬁﬂ?éga ?Ey Qﬁgg%réﬁ%g
unL o5k 19,2 DuEOLLEEE Mk k%) AZHES, UOLORAL DB PhECRbEERA! 1, 200, an
of the. | nERRVERS YRS A arat T baI37 o & Lo Poar el i ¥ BhR FepEEt 0
ool 111 oni0LdI g SpIer, POILIAN o e Sldinankace. gt cpopiebfiodni e
to the avg%ﬁhq 129}8 i@ﬁekﬂﬁ.%ﬂdﬁﬂppins to the flexible unlocking pieces
can be avoided, and the deformation 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 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 .rib to be engaged with the engagement pawl, wherein
a rotating locus for the engagement pawl is set so that, when
the lever arm is located at a position 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 elastic unlocking piece is corrected and anavoiding 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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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 |located at a
position other than the reset position; and a rotational direction changing
mechani snthéorcotbhedeni agoifiéngoveneex erthen| avérthae nslidong heagevarent 15
of the erroneous insertion prevention flap. According to the fifteenth
aspect, spnowidhd, etheneoumal nsetaltdngptevent»bntihe sgngagepent dezdel Gen t he
lever.armis |located at a position othe. than the reset position, the

i nserti onbef cohserhkdcantr chgades tphydiec aviof dimsbIsitAtelnFuradies, aién t he
erroneous insertion 20 prevention flap in the projection attitude conmes into
si ght of theuxerlismior afeshedmlzeking pdn AR g eliegld C vRECGKeRIdRkECe
visually identify the insertion of the ink cartridge is inhibited. [0032]
Accor 8 ngcep hespxe@enftBdaspect of the invention, for the ink cartridge
attachnent/det achnent device for the 25 fifteenth aspect, {he erroneous

i nsertion[BPakéntion flapccorslingntp wésftaenth? sREFE KSdyhai jreeention,
contactin% an insertion end face of the Unk cartridge towfrﬁgfnt t he

er roneousIPHsERE] dRX SRrERE dgsk atdachimggd/ o teetaap s It Ttk 1§ of

connected to the .
the tenth to the fourteenth aspects, the ink cartridge erronecus

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 rotational 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 cf 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 cartridge, 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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fixed frame so that an axial direction of the rotary shaft is 5 set in the
wi dt hwi 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
nmeans that is arranged 10 between the fixed frame and the flap. According to
the sixteenth aspect, the erroneous insertion prevention flap has a
conparatively sinple and functional structure, and is so |ocated as to
physi cal 1ynclydewald f lamdmefifieboRyeflir ¢ blErton frcleing iddud Saiseranl 80bf t he
ink cartridge. 15 [0033] According to a seventeenth aspect of the invention,
for the ifkceart rilgelnkt cehhthéptetachreHENEellEe et ONROUS| ANSEFHOTor t he
si xteenth aspect, the rotational direction_changin mechani sm i ncl udes:

atri gger ohitdte pinkocsrity 189¢i/r ectPHAr ¥f Shehe TRV Y FORIRE @A 0 &M by a
predeterm ned angl e about 20 a rotation pin provided upright on the upper
face of tﬁ%x¢¢xéﬁam¢r%ﬂthétcéﬁvé?éﬁéndééﬁFFéPPoﬂértBﬁo%PgéJytéh@ﬁé 1s

erroneous insertion prevention flap; and urging peans for urging the
trigger setad the yiddPyissidteeebirr @t Hee Ifg\’)‘é’ B amet Gosh C%&}%rr&ilr?& to an
ei ghteenth aspect of the ipvention, 25 for the ink cartré&}e .

at t achmer® 3Bk AHPEet RIRY 2edte i -en Facs, ORRestTE &Hdd® T M3 dger

i ncludes: an arm rotatabl conﬂggLed th%he rotation.pin, and extending in

the radi 8P°dyi¥Eehi bac GABALY B stBnPEHERERY nYREGFE ol PEX EEAENTT Y t he

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. According to the sixteenth
aspect, theerroneousinsertionpreventionflaphasacomparatively
simple and functional structure, andis solocatedas tophysically,
visually and effectively prevent the erroneous insertion of the
ink cartridge.

15 [0033] According toa seventeenthaspect of the invention,
fortheinkcartridgeattachment/detachmentdeviceofthefifteenth
or the sixteenth aspect, the rotational 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 erroneous
insertion prevention flap: and urgingmeans for urging the trigger
so as to always rotate toward the lever arm.

[0034] Accordingtoaneighteenthaspectof the invention,

25 for the ink cartridge attachment/detachment device of the
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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
structure where only a trigger in a predeterm ned shape is arranged, the

r ot at i onalseyendeemt hofasect evidre dim ager bencondes t eani atm theatisbipt ati onal
novenment of the erroneous insertion prevention flap. Therefore, the ink
cart ri dge coanesd scnhder ttdie gmtatilgn RYe |avdrexemding | beatled nadihe reset
position. [0036] According to a nineteenth aspect of the invention, the ink
cart ri dge datregttimerit fdek dcRABNErgévncepretadhngoporheon2extindingoinhthe

ei ghteenth aspects further conprises: creep | oad reduction nmeans for
reduci ng &l&ceay dreadiadhiddleics liomdsen bhe dhetahdind @fathsestimohewandt he
mai n body of the recordin% apparatus, that is caused when the |ever arm
cont i fuouhy keesgs agi amed thererpreenpingernibioshr r peenbyen fHam i sheuppdsed
to be when |oading 25 of the ink cartridge is conpleted. - 17 [0037] Wen
the | ever tAenEPBVEBEAPBIPRAT A NG FO3dsin N8R, aty idGnsnEBEapided angénpehd i s
i nposed on the individual sections in the main body of the recording

appar at us SOWkeF &t mog tdioqy ghat directly contacts thé lever arm, and, "at
its output side, a conversion cam face, which slides and contacts
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.
Therefore, the ink cartridge can be inserted only when the lever
~arm 1s 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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is continued, a creep is caused in the sections in the main body 5 of the
recordi ng apparatus, and pressing force required to keep the ink cartridge
in contact with the flow path nenber can not be obtained. According to the
ni neteenth aspect of the invention, since the creep |oad reduction neans is
provi ded, the individual sections in the main body of the recording
apparatus are maintained 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 | &8@g27) oad to calibenatles deyersapnotls Apsedgdont tthe FAYIRG BIoN,
sections in the main body of the recording apparatus, the pressing 15 force
requi red &cronsdenab by taege nloashitr ingeses ebnshamnglvidial mertions
regardl ess of how often the ink cartridge is attached and detached. [003B]
Accor di ngikothet weani BPHYaspedheot ecihd dimde AT 2t USor HheDi fkicasteitége
attachnment/detachment device of the 20 nineteenth aspect, the creep | oad
reduct i oni ezt ineddes Cr@ef Aa§ cavand Horthe giasd e RevEhearddneded at
the set position to rotate toward the reset position; and a |lever arm stop
nmechafi snPfihre HBIG T 1 hSARAFAT T meRd RTESE 180ahBbFepb8 ALt 6Rt hatkeep

| ocated backward fromthe set position toward the reset position by a 25
predet er nFRedIpKteprtridge 1po3opt gk HFhgtR® ?%@Wtﬁ@ﬁﬁiiémp%%ﬁ%%ﬁ Mt t he
invention, the |lever armat the s position is automatjcally noved to the
reset posPeistayPache W@&ddpgt%%bﬁgrilﬁbeth%%@ aéﬁ&qtsotggﬁeﬁwentlon'

since the creep load reduction means is provided, the individual
sections in the main body 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. Therefcore,
since a large load to cause a creep is nct 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.
[0038] - According to a twentieth aspect of the invention,
for the ink cartridge attachment/detachment device of the

20 nineteenth aspect, the creep load reduction means 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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at a predeterm ned set standby position by the action of the 5 | ever arm
stop nechanism Therefore, without a user's special attention, the |ever
armcan automatically reach the set standby position, so that the usability
can be inproved. 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/ det achnent device of one of first to twentieth aspect, an ink
cartridgelPR3Bition st at Acceddiing treblne tvengderhdepe v Efthe \ikeentl arser
attenpts to insert the ink cartridge beyond a 15- predeterm ned distance,
stops thethaklewet ragatatthe seédepeifiinadispastonehipat diverened| badiliy of
the ink cartridge, and nakes it _ possible for the user to judge whet her

i nsertionresatePefithen PrktRarieTragecf sthorweying mRANS{ 0v2d)isiekted
insertion of the ink cartridge depends on user's 20 activity, there is a
possi bi | i 8y 8f PEREERESHI DRSS &y 3RaBYo PR 1 L1 &% i GiF AGRION ki
tilted insertion in which the ink cartridge is jhserted in a state that the
cart r Pdgel RBEHi AFNBAAE PRCBARYSMonel R TRIPEe op2t BARYE AMFIhLS TMRTFEYs a

posel b T Ly et Lo,y Lofcoar ik dac, el foneounl x| gost oo Ty be Loadsd, 0
pocordl g 8y LIE L WDl VLT Bhe 3B 190, e e BRl cLONen oy bepsge e
predeternLQggepgﬁEt&%gdb%%%%%ed 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.
[0040]} Accordingtoatwenty-firstaspect, 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 ink cartridge 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 normal 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
one side is operated, and thus there is a possibility that the

inkcartridge erroneously insertedmaybe loadedwithout correction

25 (hereafter referred to as erronecus load).
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the loading of the ink cartridge when a user attenpts to insert 5 the ink
cartridge beyond a predeterm ned distance, 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
correction is erroneously |oaded by rotation of the lever arm [00431
Accor di ngl@@42) t werhgcerdond hepebe bWenh&-piesénesrertenti dhe PEeSERE i nk
cartridge attachnent/detachment device 15 of the twenty-first aspect, the
i nk cartrinigent heer thenagsat BhpudgkngantaasdIpnenNgges10oa Sé¢de IUAILEGat i on
restricting nmechanism which restricts rotation of the lever arm-froma
reset posieann Stapitdealsktcaost 1don adoaRr¢de ke HplRAd RISt @y hedfiere
cartridge at the predeterm ned position. 20 [00443 According to the

t went y- setondl cabierd of thise ipkeSertridaeenbeBng w@h AFLePRse AlPSRitts to
insert the ink cartridge beyond the predeterm ned, distance, the rotation of
the | Bvertherink comtiHe g deyopssit PoRAEERENINEAeI SetaRee t % YIET can

restricted, Accordingly, the novement of the rotating and slidin chani sm
25 is al s@?‘é@ﬂlfﬁ%ﬁ%%érrﬁf?@r endipRr FHRN &dr EPEdgEk €3K the I9EhREF S 120 at
t he predeterm ne As a result, b restrictin%.the .rotatiorl of the

d position. ,
| ever ar rﬁ‘é‘?\‘ﬂ?,‘”]{lﬁgh%eﬂnéﬁﬁté%i FyefGdge whet AeX CofdTHTds tiSoP St %le of
the ink Cgit{éggeIﬁfangéggﬁt?rigmghe 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
judgingmeansincludes:aleverarmrotationrestrictingnmchanism
which restricts rotation of the lever arm from a reset position
toward a set position 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 if 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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[ 0045] According to a twenty-third aspect of the present 5 invention, for
the ink cartridge attachnent/detachnent device of the twenty-second aspect,
the lever armrotation restricting mnechanismincludes: a restricting
portion which is disposed at the reset position on a guide for guiding the
rotation of the Ilever armand which restricts the rotation of the |ever arm
toward 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 the guide for guiding the rotation of the lever arm the |ever
arm r ot at aénthesprédet aynnredapd Shi tan. bé\y @adielsy 115 bynsestici edingt hoat

i ncrease of conponent parts and with low cost. [0047}_ According to a

twenty-f otipthtasopeet tgfe dk&epr esBmnly ndist noAr dan edlsd ivhkudget whelgeer
attachment/det achnent device of one of first to twenty-third aspects, there
i s provi debeaansgritilenc gtatiedgd eyondbusd0ad AR ni hgeehs, owhieh; when
the ink cartridge in abnormal insertion state is erroneously |oaded,
notifies &0Q4&d of AseoEHoed@s d datig dihitte dsecare¥ i Hye. Pr¢9edB] Even
if a structure that nmakes it difficult to perform erroneous insertion of
the i Bk capvendgeni s fadopdhed ink Gartgiidae At ashnentysipiatiangniel devheg e t he
erroneous insertion of the ink - 21 <cartridge (abnormal insertion state)
because t RE Fhscrenhy -~ operad i dIPeUeherdds dFVEIerrE BRERVIP). r¢ODUDFtIRY this

reason, according to the twenty-fourth aspect | | . , ,
mechanism includes: a restricting portion 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 of the lever arm,
the lever arm rotation restricting mechanism can be readily
15 constructed without increase of component parts and with low
cost.
[00477]. 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 erroneously loaded,
notifies a user of the erroneous loading cof the ink cartridge.
[0048)] Even if a structure that makes it difficult to perform
erroneous insertionof the inkcartridge is adopted, itisdifficult

25 to completely eliminate the erroneous insertion cof the ink
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of the present invention, the ink cartridge erroneous |oad warning 5 neans
is provided, 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 remarkably
reduce a possibility that the ink cartridge in abnornmal insertion state
(erroneous insertion state) and without correction is erroneously | oaded

by the rotatrtsadgk tlabnogwerl dmperrurarhertatia) ikeqrsss Hike t bnseehd@kabl y
reduce a possibility that the ink cartridge erroneously 15 |oaded is left as
it is, andPenatapdrdepends sosdisnre 1 agteibtkably reduce a possibility that
ink is | eaked by capillary action due to inconplete .sealing state between
the ink sufp¥¢)IneedFerahllstirasanl PR§OrABRS Lo [[osbyepsvofainnght asrect
twenty-fifth aspect of the present 20 invention, for the ink cartridge

at t achnenPfdétapkreahtdewWention, the tvereyirddeereaapereus tivad WrkreHid ri dge
erroneous | oad warning neans includes: a rotatable |id nenber capable of
closifg HBRaANEsAst PSR VEFed ngHstti o dorthel Thicaar i FigRyel M AR E b
formed on an inner side of the Iid nenber, wherein when the ink 25 cartridge
i s erronedBSEY LLORFIFA LS her FPPeaBaLS SEF4iledt St des) AR erronequsily 1 eRednd

{1 om boi n 281 B2 6L (OUSIF e ACtoP A Y 1S EHES LRGP PF L RCE2 BT 19Ge
present 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 remarkably reduce a possibility
that the ink cartridge in abnormal insertion state (erroneous
insertion state) and without correction is erroneously loaded
by the rotation of the lever arm. Further, it is possible to
remarkably reduce a possibility that the ink cartridge erronecusly

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 inventicn, for the ink cartridge attachment/detachment device
of the twenty-fourth aspect, the ink cartridge erroneous load
warning means includes: a rotatable 1id member capable of closing
an insertion opening portion for the ink cartridge; and a rib
formed on an inner side of the l1id member, wherein when the ink

25 cartridge is erroneously loaded, the rib abuts against the ink

_22_




invention, when the ink cartridge is erroneously |oaded, the 5 rib on the
inner side of the Iid nenber abuts against the ink cartridge and restricts
the rotation of the lid nenber, to thereby prevent the Iid nmenber from
being 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 load the ink cartridge again. [0052) According to a
twenty-si xth aspect of the present invention, for the ink cartridge
attachnment/ det achnment device, of the twent -flfth aspect, the ink cartridge
er r oneousCa it %rﬁfﬂ%gf%%‘sdf%r?%@t}%l%é@e d 19 drarbitder tehdhrediebye
detector 15 which detects open/ cl ose of .the |id nenber. [0053] According to
the twent§Leysih Hepetid @?ﬁ%@rtﬁéoml991ﬁ€nﬁéP58€en/close detector can
detect open/close of the |id nmenb the fact that the |id nmenber is not

cl osed calP®el bonvetrtearinte tantEFeEWFPEYsﬁdﬁép By PRfitc R It rde EH@Fe@én be

notified to the 20 user way. of warni.ng di splay or the Like, 4]
AccordlrmﬂQY?%ﬁ%%%nch§%vEﬁ?h éngEFtBFdE el§r§§§ﬁpeouﬁaénéﬂﬁqe4 he ink

A R L
o neous.L 928 g 25,01 8L SOTLTAIL 8L MULED, BE BN 5y GLacor g aape ot v
?s\éﬁf;og&%‘%\%gﬁégﬁéf 1%>;¥l%rglgel !s#o né)lelgg éPQSSQcJI ACI%Ort%lrg ma%r{[ehre, 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/closedetector candetect open/closeof the lid member,
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 lcad

warningmeans further includes: an ink cartridge erroneous loading

25 state controller which prevents the recording apparatus main
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of the ink cartridge erroneous |oading state controller, there 5 is no
possibility that the recordi ng apparatus main body is activated, until the

close of the lid nmenber is detected by the 1id nmenber open/close detector.
Therefore, there is no possibility that the recordi ng apparatus nmain body
conducts an initial filling step or the like for filling ink into ink flow

10 passages provided within the recording head when the ink cartridge 1is
erroneously | oaded. Accordingly, there is no possibility that waste ink is
| eaked outside the apparatus due to the initial filling,step or the like,
even if thedydRosabetpagetiiyadabnebisitie | ddeILesoPens61oae HiidHP T o a
tmenty-eighth aspect of the invention, a recording apparatus conprises: an
i nk cart rdeeects-aleaghréntlgetdenmeAtedevi ce according to one of the first
to the tmentg-seventh aspects, which slides an ing cartridge to load into a
mai n body[©95Bhe r eBEFAFAG Eppar B tistWRREST SR RGP LR 30T e WIS T gt h

aspect of the invention, the recordin pparatus can be provided erein the
i nk cartrPHgelea b Kt EEHEd SHRP %gﬁg"x‘fgjs‘?%a?ﬁqg)e vﬁocrﬁt]%ﬂ%]e%&"r \é%’iﬁ smal |

force_. [0057] Accordjng.to twenty-ninth aspect of the invention, .a liquid
ej ect Pon hPp ?aPﬁES&BﬁgFt eghaﬁ F#&uFﬁceé gdﬁgp?gaiﬁthﬁﬁéhhrﬁg{déhnent

car t 1 dgest heBRBe TP bbly BT IS [Tiie ieciTOReEpharar e CRAreY ahe

o 1 P8 nERbeRObBET 1608 el ofar  1heg8RaY LRRGL! QN8 the T auid
possibility that the recording apparatus main body conducts an
initial filling step or the like for filling ink into ink flow

10 passages provided within the recording head when the ink cartridge
is erroneously loaded. 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 intc a main body of the recording apparatus. According

20 to the twenty-eighth aspect of the invention, the recording
apparatus canbe provided wherein the ink cartridge canbe 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,
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by a predeterm ned stroke; and a rotation and sliding nmechanism 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 loading the liquid cartridge. 10 [0058] According to a
thirtieth aspect of the present invention, a liquid container, which is
enpl oyed for a liquid ejection apparatus that includes a liquid container
accomodation portion, in which the liquid container is accombdated, and a
sl i der, Gl | RASTHE ALaP T bLTV R FATRREGHOL B P gu'd1BoRPEYner 189 s
|nserted whil e holding the liquid container in the |iqui

acconmodat’ BH D e Tt O GRS i e eerl"r%%lqlfg %‘Fgc?é’r}f ?‘Qgiddng
Ut | el TE CCEbhE AHE nGURSTT I RAEE TR §5 T8 netdohdofe bF HShal | of
Slider T @s@%ﬁ%ﬁégﬁﬁsgﬁgﬁﬂ%ﬁ% ROV 7 FHEabEPRCTTSr S VI BRoPREFPui o
fggia%?)re{w'f%'r%%f%%ﬁg%n SFre Leraer 2a, angbrhea T8 yekoabaR iarit ienator |
Accor df ng ISP CHPTRFFEFSTR &?%eetc{]éeqﬁlgg%\éﬁﬁmd% o it £ O, P2 LEIAEREL s one
part of"{he, et s o1 4 00 e 1 yable Qe 5369 0L (e i o

cont ai ner®™ enga e or |on hat “eng
portion of_the

of anoéhép%uedetermlned stroke reguired for loadlng'the liquid

cartridge.

[0058] According to a thirtieth aspect of the present
invention, a liquid container, which is employed for a liquid
ejection apparatus that includes a liquid container accommodation
portion, in which the liquid container is accommodated, and a
slider, which slides in a direction in which the liquid container
is inserted while holding the liquid container in the liquid

container accommodation portion, comprises: a case internally
having.a liquid containing 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
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 engagdement portion, which is engaged with
a lock portion provided on the slider, are formed on a side wall
that intersects the side wall where the supply portion is formed.

([0059] According to the thirtieth aspect, the contact




is provided on the case. Wen the liquid container is inserted 5 into the
attachnent/ det achnent 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 lock 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 while being held by the slider, the liquid container can be
connected to the connector through the stable operatiaon. [0060] Accgqrding
to thethipPeytipprsthagpeentartenepre®sst Ofnt&st iSdideTorl S HO TN iQPcQ&ﬁajner
of the thirtieth_aspect 15 the contact pqrtion is projected outside the
case. [00®Bife\¥ehitAfsthrr SA§ENEAL Thsi AdauiRe COBEAOE Toor LPoh1F. §35F0j ect ed
out side the case, when the liquid container jis._inserted. int he ..
attachrren??‘ﬁ&n&ﬂ%ﬁé‘ﬁnfd@ﬂ?FEé?gtWéafc@ﬁlf?é&espUP‘?&t‘?c OrBéOBé)squbeb?Jolt?gerﬁ in
contact with the | ock portion provjded o 0 the slider. [0062] According
to the thiFtREQEEHA AUSPE C36r- twgem FBEi ﬁl%h a?‘?fé?ablf‘e‘t[hlest Sret"icteeﬂcwj

oo oAb LML YRR ORRS e SRRSO POLLL O S JGR%d 11
POTLI O, ZoL6: TASSRIENL POLLLOD QUL | Aok POLLASE, U S108GES po
R L TR A S R
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 canbe connected
to the connector through the stable operation.
[0060]) Accordingtothethirty-first aspectof thepresent
invention, for the liquid container of the thirtieth aspect,
15 the contact portion is projected outside the case.
[0061] With this arrangement, since the contact portion
isprojectedoutside the case, whenthe liquidcontainer 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
liquid 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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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 engagenent portion, the |ock portion can be
positioneﬁ %% usi ng the contgct face and can be engaged with the engagenent
15 portioh?9P0b66] Accor@Ffgrfond thiie §rienRERSASpettN Y bR e PRI AgGCHG
--..container.of any one of thirtiefh to:%h%%}%-third?aspects, a ,

rei nf or ci Y pbPRitoh F 65 556 AP oPRENPTHE T bREaEESBor Hron oG, PHRAF &R on
one face of the case. 20 Oqgﬂl According to this agrrangenent, since the

el nf or ciMGEPGTI IS di° Fei 7 o1 HEF (TS THAMEIE: T0ri0h G0 SHoRAIEResen t he

case, the danage on the contact rtion or a portion where .the.contact
Sorti on (RSFDIRG C4F B TR By B WA DIFETh A T (HHE WS brt 14 £0
agai nst tqﬁ c0f£gct portion. 25 [0068] According to a thirty-fifth aspect,
for the IT%i e 997 container of any one of thirtieth to thirty-fourth

aspects, alocppast one of ap, Lohraducing [Ortian oL LAL! Qdycl ng 13 g d

into the @%se, aclircult Boarg thI ng a stgjrage é%w%e, a pOSIlt[}I oning
container of any one of thirtieth to thirty-second aspects, a
contact face, which is formed on the contact portion and contacts
one part of the slider, i1s connected to one face of the engagement

10 portion.

[0065] According to this arrangement, since the contact
face of the contact portion is integrally formed with one face
of the engagement portion, the lock portion can be positioned
by using the contact face and can be engaged with the engagement

15 portion.

(0066] 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 (0067) According to this arrangement, since the
reinforcingportion forreinforcingthecontactportionisprovided
on the case, the damage on the contact portion or 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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portion and an abutting portion that abuts against the liquid 5 container
accommodation portion is fornmed 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 |iquid
10 contai ner accommpbdation portion is formed in the case, the function of
the liquid container can be inproved. [0070] According to a thirty-sixth
aspect, for the liquid container of any one of thirtieth to thirty-fifth
aspects, &gondiadegin Hoahy BAEE A§ ahirbig§e 8evikérhMdfanrhBuREPRgTporefon 15
abutting against the |liquid container accormodati on portion are _formed in
the case, l&di¢tt moeemfagememt Gy BRIt 197 cif¥ bobreduahadt el 48Ut €i ng
portion. are arranged at relative distances in the nanmed order fromthe
bot t om of e 62 tenarel EHel hepghe hagr noies takede 6 VEEE7 1 PAE bt B MGt o
this arrangenent, not only the engagenent portion, but also the ﬁircuit
board andPOEE 148U AR ETh Y dm NArROF bh R dthat t HRV eSse92 1het t hRSehydYittent
portion, the circuit board and the abuttin ﬁorti n.are arranged at
rel ative GOIRICET AGFIHRIRMRD FUYer 197 oht t HeFBet t b b€t fdSEase toward
the height 25 of the case, That.is,, the case is supported. by engagenepnt of -
28 the enddf&iEnt porti of*SFVHFYHE Fc Jp%ri”f%%“%‘?l‘gg%é’ aﬁhlf‘?\{r%n?g g?a?ﬂe
abutting portiqn agaipst .the quuig.e'e tion a ratus._ Theref or. t
moment o Rt 68 e gRhEPdEGT POt R G rEet O TORAA 2 TIELIP R PR
case, a circuit board having a storage device, a positioning
portion, and an abutting portion that abuts against the liquid
10 container accommodationportionis formed in the case, the function
of the liquid container can be improved.
[0G70] According to a 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 abutting portion
15 abutting against the liquid container accommodation 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 ¢f 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 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

25 of the case. That is, the case is supported by engagement of
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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.

[ 00721 According to thirty-seventh aspect, f or the liquid container of any
one of thirtieth to thirty-sixth aspects, the 10 contact portion and the
engagenent portion are |located 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 slider. [0073] According to this

arr angemefiNg §NFEEEMed tc Aiarddon I@tﬁbrttheor\l%ﬁ”}ﬂ RNy ety ‘i‘)%‘i”f‘?%‘ht are

| ocat ed on the face of the case, which f s substantjally arallel to
the direcfifohrl elﬁbHﬁFéHgtﬁ@rFﬂaﬂl@gébﬂPélﬁ ? $9%h e@i%ﬂtl%%daPBa Hpdded to
the slider, the slider can be eaS|Iy brougrt in conta t with the contact

portion mhgﬁefﬁéoF?quF@eCERP§ﬂ$eP i OrSertedeHF T P e g efmition
gb;f:g;?{gﬁre % %giggﬁﬁ!?mqai?uter contglned |§%J§§anese Pat 255
(filed on Februar 2004 <§?ggﬁ 32152 (fl|€d on Febru X %% and
2004° 244786 3¢ s PoRIGI Rt O LR TR
e e e S IS P S8 o751 B Bt o
the —overylewof, an4 B¢ I&d ¥
[0072] Accordingto thirty-seventhaspect, for the liquid
container of any one of thirtieth to thirty-sixth aspects, the
10 contact portion and the engagement porticn are located 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 slider.
[0073] According to this arrangement, since the contact
15 portion and the engagement portion are located 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 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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[0076] Fig. 2 is an expl oded perspective view of a 5 attachnent/detachnent
devi ce before an ink cartridge is inserted. [0077] Fig. 3 is a plan view of
the attachnent/detachnent device before the ink cartridge is inserted.
[0078] Fig. 4 is a bottomview of a attachnent/detachnent device before an
ink cartridge is inserted. 10 [0079] Fig. 5is a side view of a cartridge
hol ding unit before an ink cartridge is inserted. [0080] Fig. 6 is an
enl arged expl oded perspective view of the cartridge holding unit. [00811
Figs. 7A and 7B are a side V|em1and a botton1V|em1 15 of the cartridge
hol di ng unit when inserBRd 2 : Idé g prt ed. [00821.. Figs.
BA and 8B are a side V|em/and a bottom vi ew of the cartridge holdlng unit
when inseffPdhlof an inkFéartdi dgea iss deomyicstsede X qre083ligd Rf dhis a plan
view of the attachnent/detachnent device when an ink cartridge is |oaded.
[0084] Figyervéawand 20BiakelgtsPdénfiedw and a bottom view of the cartridge
hol ding unit when an ink cartridge is |oaded. [0085] Fig. 11 is a plan view
of t he at{8BRAdNt / det achfdlt 225 SdeVi CEPHISIEd PEFISRE G vdn ViAW &t i dge i s
conpleted. - 30 [0086] Figs. 12A and 12B are a side view and a botton1 Vi ew
of thé capttpahmensydengchieh iR FoREIERG e AR Ki G Iard§e dgeingarted.

conpl et ed. _ . ,
[0077] Fig. 3is aplan view of the attachment/detachment

device before 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 holding unit when insertion of an ink cartridge
is started.
{00827 . , Figs. 8A 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 a plan view of the attachment/detachment
device when an ink cartridge is loaded.
{o084] Figs. 10A and 10B are a side view and a bottom
view of the cartridge holding unit when an ink cartridge is loaded.
[0085] Fig.ll:hsaplanviewoftheattachment/detachment

25 device when loading of an ink cartridge is completed.
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[0087] Fig. 13 is a plan view of the attachnent/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 [00901 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
wherein t h@OBPY nenber i §16penladnd ankle 128y &rcammsiigly gdgmed a datdgm
position. [00931 Fig. 19 is a oblique bottom perspective view of 20 an ink
cartri dgeVifs&rt fon gardvdstidohobding yrodouherlpadizopo f Z0BiaKE 20T idtee
bottomviews of the operating state of the ink cartridge insertion
prevent i ohSufPEPlgfeflne normal insertion tine. [0095] Figs. 21A and 21B are
bottom views of the operatin%_ 25 state of the ink cartridge erroneous

i nsertionlpP8Véntion uni £19- éﬁlséip¥ﬁ%vé?WdﬁéBD§qmiﬁﬂhWQﬁiﬁqQRQCT@%§6]
Fig. 22 is a bottomview of the operating state of the ink cartridge

er r on@ousdfTis6Rt FBRNpAByéRti GRIGAILCEIRhdS 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 member is closed.

(0091] Fig. 17 is a rear view of the ink jet printer

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

[0082] Fig. 18 is a rear view of the ink jet 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 preventiocn unit.

[0094] Figs. 20A, 20B and 20C 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 operating

25 state of the ink cartridge erroneous insertion prevention unit
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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

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

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 i mMerEhencTsopePPer ABACRALPE thBElever armis located at the reset
posi tion. &00100] . Figs. .26A, 26B and 26C are side cross-sectional views
of the opb?@efhg state, BiJanl?nkscarleieRfe Erewrdolde mSeAGise FiéFént i on
unit that does not include a collision 20 avoiding unit. [00101] Figs. 27A,
27B and 29€ e $PHeCRFbELUGBCETBARFOVYI WSSt 1PRe PEFELRLIAG dtle YOFT he
ink cartridge erroneous, insertion prevention unit when the normal insertion
is perfor y theoladirifdge bglidng BBLSpBERL PPE Fit€k of CRELGN&Cating 25
state_of the inpk cartridge erroneous insertjpn prevention unit - 32  when
the | éver[%’?ﬂi s | ocat edgéﬂ'aZ%)&ﬁ iR PR Rt LY Raft et 8RNk FEgitEigge

[00103] Flﬁgeggiég gr Sgg€§8£|¥gi¥l%ﬁ%gfigg ug%%r%tEQQlision avoiding

unit.
[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 performed
while a lever arm is located at a position other than a reset
position.
[0099] 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 collision
20 avoiding unit.
[00101] Figs. 27A, 27B and 27C are side cross-sectional
views of the operating state of the ink cartridge erroneous
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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state of the ink cartridge erroneous insertion prevention unit 5 when the
|l ever armis located 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 a rear view of the ink cartridge insertion prevention
unit when the lever armis |located at a position other 10 than the reset
position. [001061 Figs. 32A and 32B are plan views o f the ink cartridge
erroneous insertion prevention unit in the state wherein the lever armis
| ocated at a position other than a release position, and in the state

wher ei n tKbeheVee kevel nmdst tdcatebhel reelpessid iors ofdsirt FBan Fo1rgeFi gs.
33A and 33B are obliquely bottom perspective views of the ink cartridge

er roneousPPAs&APNen prevention unit. [00108] Fig. 34 is a perspective view
of an ink cartridge attachnent/detachnment device conprising a creep |oad
reduction[08808hi t. [00139)9 -Fidds 133APATEPERE iaf% iyt Qb die P/ Stat e
wherein a lever armis |located at a set position and the state ~wherejn the
| ever ar nffatroeht Bacaink GartEidge Ry HRIFIVDN NSeRHR tRRATSA Lt B8 Witk o)
Fig. 36 is a graph_showing the shift of a reactive -- 33 force exerted to
an i nR cabhendg§Benpy eyer] dhMpdth nsated Flodhe|resef PPALE A graph showi ng

the state wherein, after_a creep occurs, the force for insertion pf an ink
Cartridge[00104] Fig. 30 is an exploded perspective view of the

ink cartridge erroneous insertion prevention unit.

[00105] Fig. 31l isarearviewof theinkcartridge insertion

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

[00106] Figs. 32Aand32Bareplanviewsof the inkcartridge

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 erroneous insertion prevention unit.

[oo108] - - 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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is reduced. 5 [001121 Fig. 38 is a perspective view of an ink cartridge to
be |l 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 showing an ink cartridge
attachnment/ det achnment 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 | ever armrotation 15 restricting nechani sm at
the time when a lever armis |ocated at a reset position. [001171.. Figs.
43A and 4BE G o%REEBnEP 8RdENi EAELERBERNEY énfgﬁyr REFBNTEBHETof the ink
cartridge erroneous |load warning, unit. 20 DESCRI PTI ON OF THE PREFERRED
EMBODI MENTO§ Db 8] An exBl@nafi ohSwhl EXABlY BBOYLDENthEr S&A tENKRECE i dge
attachnent/ det achnment device and an ink _cartridge according to the present
i nvent i on? L &Ml 3aCFEEBr AF gL apparatascet hat IS et Immmsl @ 1iticd tré8icon
apparatus_conprising the ink 25 cartridge attachnent/detachnent device.
First, am$nke§e¢e@4 printer is enployed as the best node for carrying out
the recordin

e 2SO A8 P2t o an e cveryiow of, Lhe Senral conliguiaijen w il
to be loaded into the printer.
[00113] Fig. 39 is a side view of the ink cartridge.
[00114] Fig. 40 is an exploded perspective view of 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 position.

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

20 DESCRIPTIQON OF THE PREFERRED 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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side cross-sectional view of the ink jet printer when an ink 5 cartridge is
| oaded. [00119] (Ink Jet Printer) [00120] In an ink jet printer 100, a
carriage 10 is supported by a carriage guide shaft 12 to reciprocate in the
mai n 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
targetmaterial for liquid ejection. Arecording head 13 is nounted on the
carri age POinsed isecaplevadplethedes It 1sde) ket Fonrhéad dwk thiesedreexd g
(ejecting) ink, which is an exanple liquid, to the sheet P. In the space of
a mai n boéyprareftushe andeddedioVs st &fushselasnaniel anddgerablonni
cartridge 611 of a single package, which is an exanple liquid cartridge
(liquid beriedcemed vBileadd®tHrslieh thR o ids +i g6 -20is a schematic
attachment/ det achment device 1 according to the present invention that wl|
be descri badel gress-FEELAPRan Mgy QUpgine nedhaf s RYiAYie S HAW) 3% dhnect ed
to the attachnment/detachnment device 1. This ink supply nechani sm includes,
for eranprartyiggievd snd@?4asicsm and a tube by which 25 the
attachnent / det achnent device | comrunicates with the recording -- 35 - head

13. The i AR5 y rideariedmEdipiSds ink fromthe ink cartridge 611

through the tube Lo the record: ng head, 13, 1 (00122], A PLal g 28,45, esgt o

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

10 1). The carriage 10 is the main component of 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
ligquid, 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 a single package, which is an example liquid cartridge (liquid
container), 1s 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 communicateswiththe recording
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recording head 13 to define a gap PG between the head face of 5 the
recordi ng 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
per pendi cular to the main scanning direction; and an operation for ejecting
ink to the sheet P fromthe recording head 13 during a period in which the
recor di nghleead 183 i $heedhpr soprdd owehiniesn iswprid amiimks claromn ncheliitéct i on.

15 [00123] The configuration of the ink jet printer 100 will be further
descri bed deased dge # lgatthrfargle dniveyiiulge tthe theetecdrdFgshead f2ed tray
5:,. which is an exanple target material stacking portion for stacking the

sheets P, [i(0§1Z&¢dat ed uppéy masttersfBeam locathed comayiangt dippectitentoAphedge
guide 15 is provided 20 for the feed tray 5 to contact the side edges of the
sheets P rasgrdongmbetad i JuicdelafimseataP Fh hdeveerb- stanmeag dacectfon.
As a rotary shaft 17 of a feed roller 14 is rotated, a hopper 16 is raised
at a pr edéher regedding hgadahd pughiele ighadie Bhef8hs sReefi Phisfredotdey 5
toward the feed roller 14. 25 [00124] The section including the feed tray 5,
the feed by3@lteginade v syl ndre thidppel v aoe sf carming ometlieesheenvéetuer 2.
As the feed roller 14 is rotated, a predeterm ned unit nunber of sheets P
are sequeRPezialtyopi eked atpib&geiachgonr orErAE1PBpnbBat is: an operation
for conveying the sheet P between the carriage 10 and the platen
28 by a predetermined distance in a sub-scanning direction
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 tray 5, which is 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 toc 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 secticn including the feed tray 5, the feed
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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 a coupled roller 19b used for conveying, is provided downstreamthe
det ecti onr¢bler. iThandotupketioppklrel 6196 in dBtomaporct eheddwisteceamza rol | er
hol der 18, which is rotatably attached at a rotary shaft (not shown) and is
to be pivbsethdyfeadhebldalr férdsomosptiedy. a( poedelewn)ineds entitamnurier
coupled roller 19b is always in contact with the drive roller 19a under
pressure of siamta & arp.s2Mqr00E26]y Pheksheep Ry igaridw chon Bime topmosted by
the convey roller pair 19, is guided to a recording position 26 under the

r ecor di ngsheat PIBY aafidraedessyieed becasdingy 3iriceepsdi sviperit dsned exfagple
substantially the entire recording face of the sheet P as the carriage 10
and the shEer Feparahbiedrdhtite RFOYEdedtionedt2s hesderolltie Lap @GPe which
is defined between the recording head - 37 13 and the platen 28 that is

| ocat ed ublges Rhekepperitkeed R Hes qaaviritichgidvewd ream i) dineexaqnerenliyng

i nportant elenment for accurate recording, and is adjusted as needed in
accor danc@élngehiehe

{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 1%a and a coupled roller 19b used for conveying, is provided
downstream the detection lever. The coupled roller 19 is

15 supported downstream a roller holder 18, which is rotatably
attached at a rotary shaft (not shown) and is to be pivoted by
a helical torsion spring (not shown), so that the coupled roller
19b 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 guided 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 aforementicned

25 manner. The gap GP, which is defined between the recording head
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t hi ckness of the sheet P. 5 [00127] A discharge roller pair 20, which is
exanpl e target material discharge neans and includes a drive roller 20a and
a toothed discharge roller 20b, is |ocated dowstreamthe recordi ng head
13. The sheet P is discharged by the discharge roller pair 20, and is

pl aced on a nmounting face 51 of a discharge stacker 10 50, which is exanple
target material accepting portion |ocated downstream [00128] The t oot hed
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
auxi | i arylibandothedptatéer2@2that | ox alech tepd turedan tdred terndeidte did €rhe0b,
and the sheet P is pushed slightly downward by the auxiliary toothed roller
22. The. axésopfiihheheoliplBedis @inl erttobelysimpopianly eléowndt Feamadaratichat of
the driver roller 19a, while the axis of the toothed roller 20b is slightly
upstream tbhaortihat, obntihés 2@]jdsitesr asomle@dez0dn [OTAFange witthi sthe
configuration, between the convey roller pair 19 and the discharge roller
pair 20, theéckheets PBfi $hel ishlelty P.bent and convex downwardly, i . e . , is
set in a so-called a "reverse warped" state. Further, the sheet P |ocated
opposit e {601LBE]25 recor @ digstemnbd Boill $eprresisedl aghiliedt 1% REapPaedm 2Bt o
prevent - 38 the raising of the sheet P, and the proper recording is

per f or medmatetrishodlidcherget aeamnisatanche ralyxidesary drgotehad il 40 2nths a
plurality of teeth simlarly to the toothed roller 20b, and

a tootheddischargeroller 20b, is locateddownstreamthe recording
head 13. The sheet P is discharged by the discharge roller 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 toothed 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 i9b.is slightly
downstream than that of the driver roller 1%a, while the axis
of the toothed roller 20b is slightly upstream than that of the
20 driver roller 20a.
[00129] Withthis configuration, between the conveyroller
pair 19 and the discharge roller pair 20, the sheet P is slightly
bent and convex downwardly, i.e., is set in a so-called a "reverse
warped"” state. Further, the sheet P located opposite to the

25 recording head 13 is pressed against the platen 28 to prevent
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is 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 fornmed, and that
horizontally slides the ink cartridge 611 froma 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 nenber 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]
(I nk Cartthdg®digmng 00182¢ sheet Rk ans ChiedepoBal qeceiaiag §susdf dured he

ink jet printer 100 will now be explained. Fig. 38 is a perspective view of
the ink caftrtbgelélibe Bp§ed3ghps ghei aaxiilé@rof toweheachikoddrean idgdiasll, and
Fig. 40 is an expl oded perspective view of the ink cartridge 611. As is
shown in Fipsuradity 44, teledh2@imik agdmt icddgdre6 Tpatiddides! e atd 613nd As
shown in Fig. 40, a plurality of ink packs 613 are stored in a case 612. In
this enmbbddisweporteiddy ak ogdekshdlde Anahisdievw) ey eiied fpsanAaurhkiany e
contai ned are stored. Each of the ink packs 613 has a bag 613a serving as a
| i qui & cohiraithedgrpddeiron, and an introducing 25 portion 613b serving as
asuppl yportion. The bag 613a is obtained - 39 by heat-sealing a film nmenber
or filmnéABéR8linto a bddeshapel et e RT ddiciRgtipbs Masie 663 pEinter

sandwi ched between the filmmenber(s) while the base end thereof is inserted
into the bhgt employs 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 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
ink jet printer 100 will nowbe explained. Fig. 38 1is aperspective
view of the ink cartridge 611, Fig. 39 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 porticn, and an introducing

25 portion6l3bservingas asupplyportion. Thebagél3aisobtained
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613a. The introducing 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 formed of a

contai ner portion 614 and a lid 615. The container portion 614 has a box
shape, and six |ower supports 614b are forned on 10 a front face 614a. To
nmount 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 formed on a front face 615a of the lid 615. To
attach theylheat6dsaibnghe ftiom aiemrepent ifdareranbens upper asepporharsisb
are 15 fitted to the | ower supports 614b to which the introducing portions
613b are fThedinpsoducésgl pprasons 6dAbwaAsi sardyicked defpears theld itlyat
constitute the supply portions are forned on a front face 612a of the case
612. An insebtirds)hwhélelbhaei bageowndedheanecdadly dnaed sshippora st dagq n
case that the ink cartridge 20 611 is to be inserted, the front face 612a is
directed 6d3the Tlae tiacthrmeditd dey auhnemn gdilcbas, aafidlodnr@apbefnehcei®4Pb and
a bottomface 612c are placed horizontally. [00134] As is shown in Fig. 38,
a first fintihg hoterddr sandhatsdedndomitaingg Hal dTedagmichBarean be
positioning portions, 25 are fornmed in the right and left ends of the front
face 6l12aintg0ducefl the tbgseudBidesont ai ner portion 614), respectively.
Further, abutting portions 617a and 618a, each in a ring shape, are

proj ect ed [0By 38de step fASmithehowentirf dda -614%h, Hfd @Re &2 the F97%d and

of a container portion 614 and a 1id 615. The container portion
614 has a box shape, and six lower supports 6l4b 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 615b are
formed on a front face 615a of the 1lid 615. To attach the lid
615 to the container portion 614, the upper supports 615b are
15 fitted to the lower supports 614b to which the introducing portions
613b are fixed. As a result, as is shcwn in Fig. 38, supports
616 that constitute the supply portions are formed on.a front
face 612a of the case 612. An 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 6l2a is directed to the
attachment/detachment device 1, and an upper face 612Zb 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 of the front face 6l12a
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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 will be described |ater, when the ink cartridge 611 is connected to
the flow path nmenber 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 recessed portion 619. Further, an introduction support 620, which
is used asfarhd gsedbt?i ororporinan porg ifoor Add) onredrectiomtyf aduBldsr of the
case 612 and between the first fitting 15 hole 617 and the support 616 on
the ri ghtakenttingEiog.ti3gis Al 74 laow pid, 6204 iirsafromepeshape t heeiprtajsiiotd on
support 620, and when the |id 615 is fixed.to the container portion 614,
the fl ow bpatine 6202p clorrmurihsatfesnii flacen 6l dar odudt ¢l pae htlisd 5¢1 X seerf g.

40) that is formed in a front face 615a of the |id 615. The 20 introduction
pat h 615aseocandnfeatesgwhrhes wadt enidnleléont 8hai agutponyi prrEaonssiedvin) t hat
is provided on the back face of the |id 615. [00135] The waste ink

cont aPni ngn@gobiBanfisciébnned, popitabasalbhpt laputssiasg ifisdate sdadw mpth he
edge of one filmnenber 25 (not shown) to the back face of the |id 615. The
wast e i nkmevhesi A hgee B1g. pd 1t Wt ¢ihof udle Paarfedtssioitin gl afesiberwhsst viden t he
filmmenber and the back face of the lid 615, and is to be connected to a
cl eani ng hekhaprsmidast 6¢dhows) coORaectedpitevitded filowt e tmngmiqer 4. A

substrate recessed portion 619, which is a substrate attachment
portion, is formed inthebottomface 612cof thecase 612 (container
10 portion 614) and below the second fiiting hole 618. A circuit
board having a storage device {not shown) is arranged in the
substrate recessedportion 619. Further, an intreduction 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 1lid 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-sealing} the edge of one film member

25 (not shown) totheback faceofthelid615. Thewasteinkcontaining
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printer 100. The cl eaning 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
nozzl es 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 [001361 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 cartridge 611 is inserted, i.e., in side faces (side walls) 612d and
612e of tReXddsm Il Ydohtan rRpSpopineoneldsr betveeshoha LAl pemb8g and
39, the 15 engagenment recessed portions 621 are shaped in squares in the

si de faceselddiaadth®126acahel ehgpigeh@ntl P ecesdedls popt benscsrectgdetopen in
the bottom face 612c of the case 612, and as is showmn in Fig. 39, are

| ocat ed sldlganingmedranism (dy shave e tifatofis previssed a1 thisannkhaer ddl e
position between the front face 20 612a and the rear face 612f. Furthernore,
t he engagdrmtt efeddssed Theorliegis ngp me ahip igipdra § at CqBubst Yag@umt pethment
face) of the substrate recessed portion 619 and the abutting portion 618a,
al | of> whiadhdl &% ForredtFCimey casel 6q2inkr &n| beat sacardispabeed 1di gndnces
in order fromthe bottomface 612c of the case 612 25 in the direction of a
hei ght H. tkharevent £ie@ang «f i ore orozzkos ¢hethei ghtordingeherdadénent
recessed portions 621 is |ocated |ower than the substrate attachnent face
of the redds¥&f GG ivGetoigk whischargssd ify amotheeglrandnot REFNERE SBLAGE i ng

portion 618a. , , , .
transmitted from the introduction support 620 to the waste ink

containing portion through the flow path 620a.

10 [00136] AsisshowninFig. 38, engagement recessedportions
621, which are engagement portions, are formedin the facesparallel
to the direction in which the ink cartridge 611 is inserted,
i.e., in side faces (side walls} 612d 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 612e. The engagement recessed portions 621
are open 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. Furthermore, the engagement recessed
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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[001371 As is shown in Fig. 39, pressing ribs (driving 5 ribs) 622, each
havi ng substantially an L shape, are fornmed on the side faces 612d and 612e
of the container 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 longitudinal direction is substantially parallel to the
direction of the height H of the ink cartridge 611 (container portion 614).
The front face of the first rib 623 is used as a contact face 625 that
contact athechkedlghded 36 hehangeddnayd wesessdedodatierns That is, lasatgdshown
in Fig. 38, the contact 15 face 625 is projected outward fromthe side face
612d, 612éocwkr thenchse Bi&EtrEte httechment623cksohdjhacentessethporhyagenent
recessed portion 621; nore specifically, the face of the engagenent

recessed pactiwhiéRlfateses tlockhed éavetatkan lidfe ¢buthd ngapertadm pt8a.
continuous to (preferably flush with) the contact face 20 (front face) 625
of the firld01Bds 623. [ (G139 stoewrscdorfili i b3 B2 1escung i hloss (doivhedfirst
rib 623. The second rib 624 is projected like a strip, so that the

| ongi tudi mabsdi @&t i eachhbpFang susgbengagildlyl ynphr aheee, #oet hernpdeeli on
of a depth L of the ink cartridge 611 (container 25 portion 614) . The
second ri bhe24idei hteescsliharnd fder pb B8 cantgginey portiie ¢ddmagkash t he
contact face 625 or the first rib 623 is prevented when ot her menbers abut
agai nst tkd ¢oet RAEFHW BI5 24 HOGiudes rgd bf ot 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 longitudinal direction is substantially parallel to
the direction of the height H of 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, 6lZe of
the case 612. The first rib 623 is adiacent to the engagement
recessedportion 621; morespecifically, the faceof the engagement
recessed portion 621 close to the rear face 612f of the case
612 is continuous to (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 thereof is substantially parallel
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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[00140] (Ink Cartridge Attachnent/Detachnent Device) 5 [00141] An
explanation will now be given for an ink cartridge attachnent/detachnent
device n that is applied to the ink jet printer 100 and that attaches and
detaches the ink cartridge 611. Fig. 2 is an expl oded perspective view of
the ink cartridge attachment/detachment 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 nmechanismin this state. 6 is an enl arged,

expl oded beg spelche vdanaagwy of the @ant:ﬁp@géaCHo|6g|5ngrrrébr¢a:fiimt Fildps 628A and
7B are a side view and a bottom 15 view of the operating state of the
cartri dgel hob e i hee hdheBnPther amemkhrr 6apbRitdgaainsér tihen condrac thdaias on.
Figs. 8A and 8B are a side view and. a bottom view of the operating state
of the c%@@r@ﬁg%hﬁofurﬁé reeh&APsm at an ink cartridge insertion end

posi tion. £00142 Fig. 9 is a plan view of the attachnent/detachnment
device in @% @t ate Wh%rEﬁﬁtih@gﬁn%téaﬁhmﬁagéDie§a@bmﬁ@ﬁt DevB&iedg | oadi ng.
Figs. 10A and 10B are a side view and a bottomview of the operating state
of th% cat@9}4hk hol di ng”PeCRBARBAFLAN YALd BPHt BS pilyeniforsag gndn view of
the attachnent/detachment 25 device in the state wherein the ink cartridge
is conpl e‘f%ﬁ/r}%%%&Ftacmﬂemﬁ%%ta‘i}?ﬂ?%%djelweapet§a§| 48 hsieddR itifal

view and a thton1 Vi e t he ink cartridge hal ding mechanismin thjis
state. FIGEE S28 HEE TN AR OTERHORT Ao AR AP FBERASTHENE P BATEE 194 he

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. Figqg.
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 helding mechanism
at an ink cartridge inserticn 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
position.

20 [00142) Fig. 9 isaplanviewof 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.

_44_




o

state of an unl ocking nonent to renove the ink cartridge. Figs. 5 14A and
14B are a side view and a bottomview of the cartridge holding nmechanismin
this state. Fig. 15 is an enlarged perspective view of the base end of a

| ever arm [00143] As is shown in Fig. 2, the attachnent/detachnent device
1 including an ink cartridge acconmodati on portion (a 10 liquid container
accommodati on portion) conprises: a flow path nenber 4, which is a
connector; cartridge hol ding mechani sms 30, which are hol di ng nechani sns;
and a rotating and sliding nmechanism 32, which is a sliding nmechanism The
fl ow pat h Fegwherl2X argl didFaekedat 8ldhecepdsofeat ahalf vaaw ®24 Fhwtdamt ri dge
hol ding 15 nmechani sns 30 and the rotating and sliding nechanism 32 are

att ached viespetitiheelipkt oarheldeadro bding avechihitsn tiethppestétee Fighe
.main frame 62, as is shown in Fig. 2_ The cartridge holding mechani snms 30
are | ocat®d bh sebpedt vievl ofiethsi aésashmens /dgitac d&x 1den i dpece
defined by the main frane 62 and the cartridge 20 holding nechani sns 30, an
openi ng i st#be radld agnunieckiing peeept sfeaamevE ghe2inbppast ¥ edge- t HEL&F de
where the flow path nenber 4 is attached. The attachnent/detachnent device
1 is di spbéRdEni I B mIhed cikds Tyt FId thPPrih erierpe s dhahaanthiigidpeni ng
faces the insertion port fornmed in the outer case, and therefore, 25 the ink
cartri dgeh®ldingaechanisyet el s FLatgh t hedi Asery avgnlazgedpansreqt e
accommodated in _the space. It should be noted that, in Fig. 2, only one
part is shbih PbrthRelagrt PRdgethdl dPNW§TmE&Hani sm 30 located on the left

end of the main.frane 62, and the other
[00143] As 1s shown in Fig. 2, the attachment/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 a main frame 62. The cartridge holding
15 mechanisms 30andtherotatingandslidingmechanism32areattached
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. Inaspacedefinedbythemain 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 outer case, and therefore,

25 the ink cartridge 611 that is inserted through the insertion
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configuration is not showmn. 5 [00144) In the ink cartridge

attachnent/det achnent device 1 according to this enbodi nent, the cartridge
hol di ng mechani snms 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 nmechanism 32 uses a rotation of a |lever 10 arm 31 and
the principle of the lever to provide pressing power sufficient to |oad the
ink cartridge 611. The rotating and sliding nmechanism 32 converts the
rotation of the lever arm31 into the horizontal novenment of another

pr edet er iPPEE GATr Slte 2FEGUTOEG tefoi 1| *éla@i&;ga%e itk sbartdi Bgengaad tim.00145]
O these elenents, each of the cartrid hol di ng nechani snms 30 has an

unl ocki ngiMrEdHar P B8 QRIS RHE | & S FhanTiEer the %de%QPéﬁéném@ of

t he present inventi on, and whi ch <$ern1ts extraction of the ink cartridge

611 from $PheloRATEDINy the ok it KPS ctiattihey Bad | Tagie £ 3nd e @iheeki ng

mechani sm 20_33 includes: an un]ocking pin 34, which is noved together with
the ink c%?@?%@@%aﬁiqn $StRet| &PePNarm 31 is rotated; and a flexible
ek AR 72 oo cpﬁ&@aa%éz@%agcﬁ'angzzi%aﬂpﬁ@%% on
dreition o e e b BT e 5 T AR e T
O R D P e ORRTELL L e 7
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 locading the ink cartridge 611.
15 [00145] 0Of 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 1s rotated; and a flexible
(elastic) unlcocking piece 35, which unlocks the ink cartridge
611 by differentiating traveling locl of the unleocking pin 34

for the insertion direction of the ink cartridge 611 and the

25 removal direction therecof. The more detailed structure of the
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mechani sm 30 includes: a |lock slider 36, which directly supports 5 the ink
cartridge 611; a slider holder 37, which slidably supports the | ock slider
36; and the unl ocki ng mechanism 33. The lock slider 36 is a bl ock 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 holder 37 such that the lock slider 36 slides on an along the inner
wal I s of the upper and |ower plates 37a and 37c of the slider holder 37,

whi | e bei Bglggkdag mechaguiste 33 widgd fay mesaniked t et ennkrgerlhéer 3htiof t he
slider holder 37. The lock slider 36 is forned wth an engagenent groove 39
t hat fitsthReogbede compergtishrfeithe At rdae ilonl dprd medranssmh3és a
tension coil spring, is suspended between engagenment hooks 40 and 41 that
are respedPPdéPy forned & tife shemn sin derg 360 anihe Hea sty odge Roldbrder 37.
[00148] The engagenent groove 39 is forned in the side face of the |ock
slider 3eMeghanipd §li Heclide3B sofl ofkeS i dger3 6 holhdeh d¥rpstivt sepPebt s he
engagenent groove 39. Further, a _guide recessed portion 47 is fornmed in the
| ower f acéhgfinheazgnigae 811 der si¥dendp kday Pde Wivkdh pilédabdy swppehtss a

| ock portion, is fitted to the guide recessed portion 47. This slide

- 47
| ock pi eéBe480oc& S dedr Mt 20D It WRAFHE O a9t stdy e Logil t her,

a guide protrusion 53 is.forned _on the | ower face of
g psgider 6 is a block member that SY?des by contacting the contact

face 625 of the driving rib (pressing rib} 622 in Figs. 2 and
38 that 1is 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 is 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 hocks 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
holder 37 is fitted to the engagement groove 39. 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 portion,
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the slide | ock piece 48 so as to be fitted to the guide groove 5 54 of the
slider holder 37. [00149] Accordingly, the lock slider 36 is slidably noved,
whi | e being supported within the slider holder 37, in a state in which the
gui de 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 engagenent groove 39. At this tine, the |l ock slider 36
supported by the slider holder 37 faces the respective side face 612d, 612e
of the ink cartridge 611 inserted into the attachnment/detachnment device 1.
Furt her nok®, fidhkedt he Ghedeupdet raseeacd3rps tivwed 7al ohgishelids dpefe
portion 55 toward the horizontal portion 56, the slide |ock piece 48 is
gradual | yP2ef etBelisf Ebm £aEMgUfde PéaEssbavipsr & $aprgTredo disdali midde
(toward the traveling | ocus of the ink_ cartridge 611). Wen the guide

prot rusi ofBENeE, | cavede| RTPREUSKBR| 2enidl IpsPedoRrns6ea 1otige fiagawsitch a
part of the slide lock 20 piece 48 is projected fromthe guide recessed
portions WreislicriRek mEct otist] ahd hifaderdftd Hob KM GU6 de G VEn t he

| ock slider 36. The engagenﬁnt hggk 40 is located at such a position that,
when Phe POHCRE sHh@efl388FsPaiEpEséd-on the slider holder 37, 25 the

cngagerrent 06gk) 40 15, BRkansl oy, ahd hecR U bt s s g S0
distal end,tereol Lo probeelad, teuehdchhe o, RRVALIPIRET i ST ke nal
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 portion 56, a state in which a part of the slide lock
20 piece 48 is projected from the guide recessed portions 47 is
maintained.
[00150]) The engagement hook 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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are retained on the engagenent hooks 40 and 41, respectively. 5 1In this
enbodi nent, the extraction spring 42 is constructed by a tension coi

spring. Wen the extraction spring 42 is suspended between the engagenent
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 attachnent/detachnent device 1. Therefore,
when an external force is not exerted to the |lock slider 36, the |ock
slider 36 is noved toward the opening by the urging force of the extraction
sprig 42, thadenpegguead peokr dsi-onTB8 ergagemnentdecokodR psesleapedi bikecat ed
at the start end of the slope portion 15 55. [00151] A bearing portion 44
is al so prokbdkd andtHee |bigkaklagbthegacd det ﬁFQBE?tgép‘p@Wﬁrdntgﬁg%b@ﬁent
pawl 43. The hearing portion 44 has_a hole that receives a rotary shaft 45
di sposed Patht Rembgse 4endThf tREMEAgAgERERt opadih 23T rRGtiwer SPRifEcHed 20 to
the rotary shaft 45 is a |lock spring 46, such as a helical torsion spring,
for urgi ngreh&eErdagsnmem thanergR amantd harks handl bt e TRFRFCWEI$LIB7a of
the slider holder 37, [Q0152] The engggenent paw 43 is a nmenber having a
hook- $hapednpaif sf FRed 1HENhe taies €T et 4 e FEFHNITHE Uil KA HF VIS Di n 34,
which is a part of the unlocking nmechanism 33, is disposed - 49 on th

outer si dBYRERNHEOR ARl pART DG -exVBRB TS $Er A Flet OR BPAINE §EatT DHEPERGE

about which the engagenent pawl 43 is rotatable. . The | ock slider.36 is

f or med mjpﬁtpﬁgngﬁ- eepg@gggggtpgpp$§n4 ang 4? in a state 1n 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. Therefore, when
an external force is not exerted to the lock slider 36, the lock
slider 36 is moved toward the opening by the urging force 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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47 extending in a direction perpendicular to the loading direction 5 in
which the ink cartridge 611 is |oaded. The slide lock piece 48 is fitted to
t he gui de 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 |lock piece 48 has the guide protrusion 53 on the end
face thereof opposing the |ower plate 37c of the slider holder 37. The
guide protrusion is fitted to the guide groove 54 fornmed in the | ower plate
37c of thw sthelerutr deidg7fans ehethai BewlpEat PUSPBA 53 P3rAdted TR fhe

| oadi ng direction of the ink cartridge 15 611 along the_shape of the guide
groove 5&otafelenab@xisgcrbpudcehighiinaengagemend Paydi hg i FOERIERISE: t he
ink cartridge 611 and also in the direction perpendicular to the |oading
di rection Théf kamk isidder t36 oy Baamed opiba) thnaguide RECRESEHORATFACEI gs.
4, 7, 8, 10, 12 20 and 14, the guide groove 54 has the sl ope portigon 55 at
a start ‘haxsradingereatdier ¢ ki CAPEFPEGELICELARsEe? t8§, LR 1HELRECTI6R! al
portion 56 at a termnal end side. Further, the slope p Lt'oq 51,s
gradual | yi ihicled e dRkoGerdrd 498 Phlard, 1aRdeEhne W iS2oaIl O PERGS 56 is
continuous_fromthe innernost end of the, sl ope 25 . portiopn 55 .to,extend
toward th8 dé&r hihEPderd the Héhlgﬁl E?C?%S?‘ﬁé)qrn% n Idgaﬁ?r?gescﬁ]?]&%q COV¥hi | e

o the t U bhebed  oui dEhgr obbee Back RERct HE auf éf hadtt BOG BFTRAEA 1 he
gui de 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 lock piece 48 has the guide protrusion 53 on the end face
thereof opposing the lower plate 37c of the slider hclder 37.
The guide protrusion is fitted to the guide groove 54 formed
in the lower plate 37c¢ of the slider holder 37. As the guide
protrusion 53 ismoved in the loadingdirectionof the inkcartridge
15 611 along the shape of 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 61l1.
[00154] 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
55 is gradually inclined fromoutward to inward, and the hcrizontal

portion 56 is continuous from the innermost end of the slope

25 portion 55 to extend toward the terminal end in parallel to the
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protrusion 53 is located at the start end. Accordingly, the 5 ink cartridge
611 is insertable. The guide protrusion 53 takes the innernost position
when the guide protrusion 53 is located at the term nal 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-shaped nenber that internally has a space for accommodating the | ock

sl i der 36loapiadsKidectiginderd1 37 radl el i B0 otinby ablee fraske B8shalomg a 15
portal cross section as an exanple, and can slide together with the novable
frane 58. [A0RSSH- shaped difaguAeRtPFebrEoion FHEaddedoko tie thier shebed of
the upper plate 37a of the slider holder 37, and is engaged with the
engagementUp&F 9A90MeR % Gadief 18 cuiaEtEd RS Hheon dlkeRs| Feerassde Wt h
this structure, the | ock 20 slider 36 and the slider holder 37 are conbi ned
i nt egr al | Protreeiny Sthd Ssiicsatambiadertiss strtuddd « nécgspainglate thea, the
m ddl e plate 37b, the Igmer,glate 37c and the side plate 37d connecting

t hese Spl afBX. CFRET &AGEGEMENTE S il &0taRk1¢ or ¢ 984 dehBIPAKESIPRCES o2 keR

di stal end of .the upper plate 37a, 25 The distal end of the_engagenment rib
59 is for B FHHSIWBEE BRsp&ion whenThBe gudfe prateusysrnad thelerdtrrib

SO ISPy PheRes o LoD e, COBMEEDL AR, 53,51 d8) o and, fhet 1
Is 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 holder 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 is engadged with the engagement pawl 43 that is rotatably
attached to the lock slider 36. With this structure, the lock
20 slider 3¢ and the slider holder 37 are combined integrally.
[00157] The slider holder 36 includes the upper plate
37a, the middle plate 37h, the lower plate 37c and the side plate
37d connecting these plates. The engagement rib 5% 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.

_51_



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

proj ected outward. [00158] As described above, the guide groove 54 is forned
in the horizontal face of the lower plate 37c. As is shown in 10 Fig. 6,
this guide groove 54 includes the slope portion 55 and the hori zont al
portion 56. The slope portion 55 is |located closer to the opening side of
the attachnent/detachnment device 1 than the horizontal portion 56. The

sl ope por fThenrgsidle imd ined/b dragudie youidRrdil t dhakiat hes spaeieppedite to
t he side where 15 the engagenent rib 59 is fornmed) as -.t goes fromthe
openi ng sitd@ndwapd-hhendagemsaithr Hembes ide ki dnd Thathoy pebatartpeddvon 56
is continuous fromthe slope port-'-on 55 to extend fromthe slope portion
55 t owar d1t frafdlde pdich Wi et fogo imophikd $hieddnknsrgér 18ze €1Let §i ned
onto the novable 20 frane 58 (see Figs. 4 and 6) that includes a flat plate
58a (see irSeyted. Spadifaroalthe side kel 6 /6y se 58¢ REFadevenfehPPAt

pl ate 58a, which is_located at the | ower face of the main fra 62, .andbent
portions Bgtheded SFLgcasrd dhi *PFE- IR n%]dlﬁht]r%%‘ﬂ/éhaéhgg‘eoguﬁﬁg f1 at
pl ate 58a. Further, as is shown in Figs. 7A 25 anc? 7B, since the bent
portions &b Fe IOMMEABETE Al 25 CHRE h@‘%?i?ig?o%lbl $R€37 that
are provided on bot%ﬁi des. of | at e 58a, the povahle frame 58 and

h fl
the slideé° Hotdferdig7d1gfal s%’&%r@Wrﬁ‘g%dEFoﬁ’éW\@F?eﬁuPPﬁg?F the movabl e

frame 58 f&blSB] As described above, the guide groove 54 is formed

in the horizontal face of the lower plate 37c. As is shown in
10 Fig. 6, this guide groove 54 includes the slope porticn 55 and
the horizontal portion 56. The slope portion 55 is 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 -t 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 portion 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 38Ba (see
Fig. 4). Specifically, the movable frame 58 includes the flat
plate 58a, which is located at the lower face of the main frame
62, andbent portions 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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relatively novably attached to the main frame 62. Wth this 5 arrangenent,
the slider holders 37 can be slidably noved together wth the novable frane
58 relative to the main frane 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 accommodated, a sub-frane 60 is used to externally block 10 the open
area. Each of the sub-franes 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]
Thesub-frame 60 is di sposed over_the sliderholder 37 holding the |ock

slider 36FOThBesfblfranBob8ers #7 XEirwiate PIpVidasbon betbheigapnofrie 62.
An unl ocking pin 35 is securely attached to_a substantially central portion
of the sublfitaReéat60>8aThehgnB¥RPAS Sraee 8B pnel tlaessShhder akeieepsedd 63,
which 1is a leaf spring inclined toward the flow path nmenber_ 4. [00162] The
fl ow pat h2F&n5EFF &1y _et]é’cljr'étgett&ec%e FEZLDEE e er FOFabgre tfHTé‘“heubE)_-Sf rigmes 60
needl cs. 43508 BTN BRVAP LY MG AN hedt DO hod TNE (7 | e Bardrige
Fomi i ng L FARORBE 0GB st PPLARFS - A& aruBE oldrain GYed, COTEARRd) es
nsert i o haleS R1ER "B T THE G (e 610 RIS AR 11781 4y second
insertion[%%?%b%s 4b andT%%i%&%éf”é?%%ifhégm%gléﬁ% 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
10 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 helder
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 63, which
is a leaf spring inclined toward the flow path member 4.
[00162] The flow path member 4 is attached to the rear
20 end faces of the sub-frames 60 to be connected to the ink cartridge
61l. 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 amount of remaining
ink.

25 [00163) Specifically, as is shown in Fig. 3, six needles
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path menber 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
arrangenment portion 4e is formed at the |lower portion of the flow path
menber 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
substrate recessedportion 619 of the ink cartridge 611, when the ink
cartridge 4% Brg $ormesd inothRef i pPuvPphk Hugfeddrerd 4.0 PeOGDEL It ethé ntibekhbl e
unl ocking piece 35 is a part of the unlocking 15 nechanism 33, and is
attached tidas mb-ekee ©Fa e fiexind eardmisaa g Ipi e€ursbers finsiber
like a leaf spring menber, and has_the elastic tongue piece 63 that extends
obl i quel y. @b PIThEN et pRe3 et flondd fheakfatorvedohfuEhpi E2eW63 s
used to differentiate traveling loci of the unlocking pin 34 for the 20

di recti on RAHWHEERThE PR & edhé st S ¥ohdRf &fFarst flié ingi PeeeFon in
dounue d, Te A GOl 1 phTF S e bl FRvRdeHh | R0 GrOCUTara o MAIE the
i nk ca.rtriiqdog(?L 61(])[ i S Io%gag V\ﬁl'I e.1 he hei ght fe_r25 tthe %I nn34 isd. "
mai nt ai ned. Iﬁ&ﬁf’r&g’ﬂ &R B wm?%did g i g4 togke d ﬁﬁf@&lh?ﬂe
Di oo 63 0t EORR AR PREE IR o B e HFFERY T O uni R EREEEPRET o
tongue pi eacseig3sli1<§w1jl rl%l };Egd,;, a terminal 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
recessedportion6l9oftheinkcartridge6l1l, whenthe inkcartridge
611 is fixed to the flow path member 4.
[00164] Theflexibleunlockingpiece35isapmrtoftheunlocking
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 cbliquely upward.
The elastic deformation of 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 lcaded and for the
direction in which it is removed.
[00165]) 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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Thus, in this case, the unlocking pin 34 is noved downward and 5 the
traveling |l ocus of the unlocking pin 34 is changed. Thus, the engagenent
pawl 43 integrally formed with the unlocking pin 34 is pivoted downward,
and is disengaged fromthe engagenent rib 59. [00166] The main frane 62 is
a menber that fornms a frane 10 of the main body 3 of the recording
apparatus. As shown in Fig. 2, the structure of the main frane 62 is
reinforced by using the flat plate with which the noveable frame 58 is
slidably contacted and by bending the part of the outer edges of the flat
plate upthri® meyeshevn the Higectlam irhahmgin theadmkeZard ricdst %84 15 pin
64 is disposed in the center of the rear portion, and functions as the

rot ati on ¥anavemn dihe it Asdiier tan@uB1PiRee G115 brotddant pewandabecaurert her,
an engagenent hole 66 is formed beside the rotation.. pin 64 in_order to
hol d one @h@hefdibreftsenpmewBpendd s5laptichermdie piaas pRe vilechingdef the
front of the rotation pin 64, guide ribs 20 67 are extended in the w dthw se
di recti on T¥M8/hd D Sb687©3. EREhBR arhendiBsn 674 dre Mehiesl Aoy rst anrdi ng
parts of the main  frame 62 upright. [00167] Also in the front of the

rot at? on 15 ERVHN RS BT f diiRiesiackiey iR othedd 5&y5eIfd culfBESto the
guide 25 ribs 67, and is extended in e direction . in which the ink,

cartri dge-he s5gagement Wicﬁgdl’aﬁﬁgﬁéigﬁhgﬂ?m% "En’i}h&é‘r’?eh‘f}q&cﬂ‘lé@ PoHich is

provi ded upright.L on the novable frane,58 |ocated helow, is fitted into the
Pt o i e Rt e R ot or B B EoRaR g dr FrPlgthe! chtSGemeht

rib 59.

[001606] 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

piné4inordertoholdoneendofabi-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.

[00167] 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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t he novabl e frane 58 can be guided by and noved in parallel along 5 the
inner walls of the sub-franmes 60 and the guide slit 68 that is forned in
the main franme 62. On the right and left sides of the guide slit 68,
rotation pins 71 are provided upright and function as rotation fulcruns for
conmbi nation pinions 70 that w1l be described later. 10 [00168] The | ever
arm 31 includes: a base end 72, which is rotatably connected to the
rotation pin 64 provided on the nmain frame 62; an arm nmain body 73, which
i s extended fron1the base end 72 toward the rear face of the main body 3;
and a kno®ll74s whitarhed andddrtrched he P siglagemerst riffe &hmwhaliah body 15
73. An engagenent hole 85 is formed in the outer edge that is protruded
fromthe $@Y¥isked HerhghE @Mhﬁzmovﬁeler@e@@é&t laspeeddmiawudsdiibtadl d
one end of the bi-stable spri , 1s a helical torsion sgrlng

havi ng a corhparat Pyape Srla#tbéal i ﬁéltlataﬁét%trrtbﬁ{dl%u ehthpyedalmg reveerdar m 31
to be positioned at 20 either one of right and left rotation_ends. [00169)
A first pithieoRCY8PhSVIFgra Eff%lﬁ‘5‘§‘h}a§eg‘-uk/ﬂ"\e?‘"c‘:I*W andgroesAnl pasplaedr aheh¥ssi on
nenber |n he,rotatlngéand slidin pechani sm 32, i s attached to the | ower

face h&cpdsBe&ntiaz2S Fhet e rIfoptTameAs 750 iand Ge g4108gELaér 6Qi Ehat he ,

| ever arn131 25 t rou ress e |n ease spring 87 (see Fig. 15) that is |
a- 56 héf &rW? ng of & &Qﬁeﬁiﬁ? Néﬁ%lt ®Ful crum

and the ap ation poi the |l ever arm31 to a pitch ircle radius R of
the first® Ejﬁﬁsng%dg 483 %%J%%et%twﬁ 1 8re Broviged ipright and

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 used 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 positicned 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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S>>t

as a lever ratio. In this enbodi nent, as the distance S between 5 the

ful crumand the application point can be conparatively increased by
enploying the lever arm31, a large lever ratio of SSR=1: 0.12 is
obt ai ned. [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 loss and the |load i nposed on the bi-stable spring 65. In this
enbodi nent, the_rotational angle of the lever arm31 is set to about 550,
and the n%@tlhﬁalsiipéﬁéoaf SPKénPnk LaFekidgelea1doptarfedSabesrargthe the
rotational _15 angle is set to about 12 mm [00171] As is shown in Fig. 15
two engagEHERFURARS e a@@élér@té-loéhﬁﬁtl@fﬁ @fo‘bh%d{eé’% agime 3 ok el Aikathe
base-end 72 of the lever arm3 engagenent ribs 88 in _an arch shape
viewed |®iIpFaf RS YDRed Eb?.fgms%mm@ruaéew%weq webrstatt igildivon 20
75, and are fitted in the engagenent holes 89. The el ongated stop hole 90
is used t®SI® e féivd Cof Fﬁeg‘b% SR ease T8ErihgtaICE S RIWAY to

t he engagenen |bs 88, .the engpgenent hol es 89 are fornmed in an arch shape

vi ened i n-Rfaht Lpgtm fBd ehecaRParEALRaR PeAgth CoP ?&cﬁoé‘ﬁ’ﬁé@éﬁé’rﬁ Yhol e 89
is slightly 25 | onger than the ci erenti al of each en ement rib
°57' ' 86 1icFPautHeBy ERBLPHABE  bOR: L6ie51 e dhotnaen TETHE istodainie

i ncrease sg %?g 87 |s szadmﬁchgg and conpressed between the base end 72 of
the | ever®arti 31" ahd Phé*f +PsPPEPARER 75, and the ot her

[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 load 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 611 obtainedaccordingtothe rotational
15 angle is set to about 12 mm.
[00171] As is shown in Fig. 15, two engagement holes 89
and an elongated stop hole 90 are formed in the base end 72 of
the lever arm 31. Two engadement 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 82. The elongated
stop 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 of the pressure increase spring 87 is held at a notch 92 5 that is
formed in the outer edge of the first pinion 75. [00172] A rack and pinion
mechani sm can be enpl oyed as an exanple of the rotating and sliding
mechanism 32. In this enbodinent, the rotating and sliding nmechani sm 32
includes: the first pinion 75, which is rotated together with the | ever 10
arm31; a slide bar 78, which has a first rack 76 neshing with the first

pi nion 75 and second racks 77 to transmt the novenent of the first rack 76
downst ream al ong respective transm ssion aths; and third racks 81 neshing
with the 88nbPriarevhdpinicésgrange Fathion Yhéhegebetaciesn plheopseyoNTe
obtai ned by integrally 15 form ng a second pinion 79, which nmeshes with the
second radRCrerseafBranghf? d pisaneivighedAndrcanriam e beffaraest hedpadt t he
second pinion_79 downstream al ong the respective transm Ssion ath. [001733
In this efb&dident ,tfe%éw‘fﬁraﬁmi%siw paehfisst 2ol nemeld bpnchEhgeeoher r ack
77, the second pinion 79, the third pinion 80 and the third rack 81, and is
provi ded GRdeiofhdinesRies B & HOGLRATE a7hh 519 §'h oriothmle aiRdtehi 42
arrangenent, the slider bar 78 has the first rack 76 located in_the center
on asi déhgitods fermd rigt P Yisr edgdamt tie e RHRkRP 7751 ocated 25
in the right gﬂ | eft end portions on the o site side. It - 58 should be
not ed t hat 0t0|1§ lide bar 7§33 FRUREBHPR H’E’f He™ (G %7 G P Fred f

frame 62 %% %g%H&h%F%hggﬂgtgg g@fggwgﬁﬁesfgéfﬁéiéghﬁgnfgg g?in]gpi%f%

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
of the first rack 76 downstream along respective transmission
paths; and third racks 81 meshing with the combination pinicns
70. Each of the combination pinions 70 is obtained by integrally

15 forming a second pinicn 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 81, and is provided on either side
of the lever arm 31. In consoconance 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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[00174] Simlarly to the first pinion 75, the second pinion 5 79 and the
third pinion 80 are forned of fan-shaped gears, and are coupl ed together
with the phase being shifted at about 90 to formthe conbination pinion 70.
The third pinion 80 is passed through a sem -annul ar opening fornmed in the
main frame 62, reaches a w ndow 83 that is opened in the noveable frame 58
| ocat ed bel ow, 10 and neshes with the third rack 81 that is formed in the
side edge of the window 83. Further, the right and | eft conbination
pinions 70 are rotated in the sane direction, and therefoig,g t he second

pi ni ons 78hoekd bai ratpintBAS BbeasdifRePeri Fd FackRUigEd, Peafyeds n the
sane orientation. 15 £00175] As descri bed abqgve, the totgbin%.%Q sl iding
mechani sr¥ B2S i ¢l DlesREnBa By EFAREMPE1 LOWRFERPRLS 2t Re 1Hade Ceiid 15%he arm
mai n body-73 and the _knob 74 as sgom%-in-Fig. 3. The base end 72 is forned
like a fidtrprhien ahdtPRe™RoPaPPEY ®pin 64 is retained substantially in the
center of the base end 20.72 TEe | ever .arm 31 is syppqrted by the main
frame 62 E20b24T ot at ed AbBOLEE é’%?lé?ifgﬁsﬁiﬁ?‘ll%]fn #’ﬁecﬁ)bet ﬁ?ﬁ¥ﬂa HEE™85 i s
formed in_the qgaé e. of the base. end 7 an end.of the i-stq?ie
spri ng 657§sa‘?‘§x ?ﬁ“%lﬁ I?Jelf]a‘?l?ﬂiog Hot & BEG Oﬁﬁiaﬁ ! eeg]rgeer?grvsdl %t the
spring 65. Further, in the main frame 62, 25 the retajnin throwgh q§%p 66
is formed2fe €mePVeei heggtBeriNith Soe Bhase gl T2 Th1thed|avefP@rm 34 to
fix the other end of the bi-stable spring 65. The bi-stable spring 56 that
i s supporteddyn the copbanatagntoirbomd tandThs Fiaizd pdmicsn 8PoFS iR SHst i ng
or the
through a semi-annular opening formed in themain frame 62, reaches
a window 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 direction, 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 of 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 66 is formed in the vicinity of the




i ke, and urges the lever arm 31 to either one of the right and 5 |eft
rotation ends. [00176] The arm main body 73 is extended fromthe base end
72 toward the opening, and the knob 74 is |ocated at the distal end of the
arm main body 73. The first pinion 75 is |located under the |ower face of

t he base end 72, and is connected to 10 the lever arm 31 and rotated as the
|l ever 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 nesh with the first
pinion 75. The slide bar 78 is supported by the side faces of the ribs 67
that are pesiceened & ebrahehbeval @y 2hd 6Rix The abher ietel dathegb hastalhkef i r st
rack 76 that is provided close to the base end 72 of the |lever arm 31. The
first rackPreéngds 8ocalbg barsiapdsi sperngt Séhitdlati tl scavpmestted ty tihe fir st
pinion 75. Accordingly, as the lever arm31 is rotated to the right in Fig.
3, the firgttagindingn g g5 Gotafied T otaerid bdad seolisi g sprRin@ooanthe he
slide bar 78 is noved to the right in Fig. 3 by neshing of the first pinion
75 with tAdkeirsnd aERes6thpobaver afe Iy itde eidhergoneseti kipubeght hendecond
racks 77, which are located at two positions on the face opposite from the
face wher éetfffe IAtedi @@ is forned. In the main frame 25 62, the

conbi nation pi_nions 70 are provided to nesh with the - second racks 77,

60
respecti vyl 7Edch of t heRoFithdtdidh BAH ohs 17X tRIRESE PR oble? @3 t he

second pinion_79 and the third pinion 80, all of which are supported by the
rotatioﬁ ﬁpﬁ ?f_towar41the opeﬁing, and the kné% 74 is locategpat the y

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 bar 78 has the first rack 76 that is provided close to
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 pinicn 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 combinaticn pinions 70 are provided to mesh with the
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[00179] The second and third pinions 79 and 80 are made 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

| ocated at a position to mesh with the correspondi ng 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 sane direction. As is showmn in Fig. 4,
the third pinion 80 can nmesh with a corresponding third rack 81 of the
movabl e franme 58 that is provided below the main frane 62. Wien the third
pi ni ons 88earrdrvraked/ tourmamadivcled se Bachrpg. the (eomizikun SEon PRI PNSy)
the novable frame 58 is slid toward 15 the flow path nmenber 4 because the
third pi nV8rign@0udreskesopr i/ 0ahshehsegonrdadign 7B GheAshi 5dghigwPn n
Fig. 3 and as di scussed above, the guide slit 68 is forned substantially in
t he cent eBOof atheofnwhachr ame Mlpp@rifgeids bexttdred e iat igar Al 'k o the
direction in 20 which the ink cartridge 611 is inserted. The_engagenent pin
69 proj ec{B81FPdm t he novais éef:paﬁleasg tBisi aapionei {Peand B0 tee giadRe slit
68. Therefore, the novable franme 58 is held on_ the inner faces of the

sub- f Banesfebanhahaped pravEdedndnabdt HUPBPHESAOPYt Hee mef R $ i B2, 7Xand i s
noved in parallel, without 25 being tilted, as the engagenment pin 69 is
fitted towhhéegthdeohasas of itheeBinfonssiy amd &herst 8b%f6¥eflﬁea¥l~ﬂ}éou"-
arranged ink cartridge attachnment/detachnment device 1 will now be

descri bed90°. 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 80 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 is 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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[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 recordi ng apparatus,
as is showmn in Fig. 3, the lever arm31 is |located at a | eftnbst 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 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

out er nost fpsitions in the slope portions 55 of the guide grooves 54.
Thereforesliheb8tide | ock pieces 48 are accommodated in the guide recessed
portions 47, 15 so that the insertion of the ink cartridge 611 is permtted.
[00184] Th@®lBs) before Fheerpébat bdnidfe tihektbupt 2y verosd 1ink ceatt riisigenhen
the ink cartridge 611 is not yet nmounted to the attachnent/detachnent

devi ce 1,2thechpertéfriacbmgptofievhee daridildgevwhbedidegcmibrani sms 30 are
urged toward the opening 20 of the attachnment/detachment device 1 by the
urgi ng fof@eld?] théléxtBakeyeninyes hienbseqhiisgst hd Gai 8k protrusi ons 53
of the slide |ock pieces 48 are located at the start ends of the guide
grooves 5400kBdpe porti oBsisEy. thRelbkgagesatidpatild 48 iaseryegedntevar d

t he upper plates 37a by the | ock springs 46, 25 and the distal ends of the
engagementD@ AR 50 &9y & iof Ebgt HEECrdgng APPATERBSE oterly sdwivfin Fd dupper
pl ates 37a. The lever arm_31 of the rotating and sliding nechanism32 is

| ocat ed afr tHe® IFeHosim pdsiltsi dRcakedi atsholpf Fost geogition. In this

state, 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 gquide protrusions 53 are located at the start
end positions, which are the outermost positions in the slope
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 1s, 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 of the attachment/detachment device 1 by the urging force of
the extraction springs 42. Thus, the guide protrusicns 53 of
the slide lock pieces 48 are located at the start ends of the
guide grooves 54 (slope portions 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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[00185] (2) Start insertion (see Fig. 7) 5 [00186] When the ink cartridge
611 is manually 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 forned on the two side faces 612d and 612e
of the ink cartridge 611, are brought in contact with the end 10 faces of
the lock sliders 36 where the guide recessed portions 47 are forned, and
gradual ly push the lock sliders 36 forward against the urging force of the
extraction springs 42. Accordingly, the guide protrusions 53 are noved
forward i Witt%e thei A obedy f3aces Gy e WIRRY goralivhsS B addhet HEVRSr i2Zdht al
portions 56 of 15 the gui de grooves 54. As the guide protrusions 53 are
noved foRwared, thige reitadd o @ndissdeki B ma@ areiuald v hroleP F9fhad bl 592 and
are projected. [00187] That is, when the ink cartridge 611 is manually

i nserted tREGOgHtt POSitsami @ Pov tSheWn N 58§ et- printer 100 20 and is
slid at a predeterm ned distance, the lock sliders_36 partially contact the
contact fd@8d8635 of(Z)heSkagé énsersien f(is€q FyJ-tHe contact faces 625 of
the case 612 close to the lock sliders 36 are brought in contact with the
portiéns (0184 | ock s| e te AnKeCRBEEiEHE QAdr &SRR GRT H8 1Re'EkRd 25
portions 47 are forned). At this tine, since the contact %a es - 63,.625 are
pr oj ect ed OBt 1 EPERIB 961D LheHe 3 nE 3654 T PRGN BTILRSEP C by BREPIAHEY
i nside the attachnment/detachnent device 1 to brj.n t he .con t faces 625 in
cont act V\/iatprﬁ’atrﬁéqsackh§Iq%%c%éﬁcﬁﬁrg%la,t Ene'di¥tan SRaSTH e aPf¥Png
ribs 622, which are formed on the two side faces 612d and 6lZe
of the ink cartridge 611, are brought in contact with the end
10 faces of the lock sliders 36 where the guide recessed portions
47 are formed, and gradually push the lock sliders 36 forward
against theurging forceof theextractionsprings 42. Accordingly,
the guide protrusions 53 are moved forward in the main body 3
along the slop portions 55 and the horizontal portions 36 of
15 the gquide grooves 54. As the guide protrusions 53 are moved
forward, the slide lock pieces 48 are gradually moved inwardly
and are projected..
[ools7y - 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 36 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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at this tine, as is shown in Fig. 7A, the lock sliders 36 are 5 urged toward
t he opening of the attachnent/detachnment 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 sl ope portions 55. 10 1001881 When the ink cartridge 611 is further
pushed agai nst the urging force of the extraction springs 42, the | ock
sliders 36 are noved, and the guide protrusions 53 of the slide |ock

pi eces 48 slide along the slope portions 55 to the rig in Fig,. . 7B. At
this ti mef2asa¥e BHuRFEeA Fpn the Fﬁéedﬁégalt%ﬁdénﬁfCQBt¥ﬁ%g%n%%béﬁ¥Wﬁ
paw s 43 slide alon% the I ower faces of the up pl ates 37a of the slide
hol ders 39nlydwBYFhed)imphie &he 6Ftﬁﬁ§@?f¢6ﬁe §é§mFP§sde‘83AF%1rert%®r1”[%0190]
When the ink cartridge 611 is fully pushed in on .generation of a
cIicHrm;Eb@ﬁ@nﬁﬁﬁié%@%ﬁ &renth P& %cﬁylﬁﬁﬁﬂ%ﬁﬂﬁgé&%§ﬁ§5%ﬁe o S5 dges
of the engagenent ribs 59 and are engaged wth e ment ribs 59. In
this statal thésS F&BR,sPSdéss S36War dlc ingéflﬁ%€g %y%a ﬁ%u?@ﬂQQﬁN

hol ders 37, and the gujde gﬁotru5|ons 53 have.rea hed th ternl ends of

the héri zBRE&E ESWFF8n§h86° nﬂﬁﬁ'ﬁél&gegﬁ559€§m§E Q(iﬂg pi eces
48 are conpletely projected i nwardly, entered 64 into t en enent
recessed poPYi 6h€ BI¥1PAadOZFE Pérﬁé& %rBStH9§(ﬂ?9¥ﬁ%%'%ﬁ2énﬁﬁ@' %fg

the ok cartridge 6L L8 UL (AL Co UAHs S1h ik Lagked and

pieces 48 are located at the start ends of the slope portions
55.

10 [00188] Whenthe inkcartridge 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 58 and
are engaged with the engagement ribs 59. 1In this state, the
lock sliders 36 are combined integrally with the slider holders
37, and the guide protrusions 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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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
hori zontal portions 56 and reach the term nal ends of the horizontal
portions 56 as shown in Fig. 8B. As a result, the slide | ock pieces 4B 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
engagenment recessed portions 621 and the slide |ock pieces 48 are
relatively positioned with respect to each other, and |ocated substantially
at the sambtpothei engagrHendf gesesgsd PIHGwmS P GhaB anehef ommugst ditect ed
slide |lock pieces 48 partially enter the engagenent recessed portions 621
(engaged bpahe§ideVfages Heliflicds phéerafidis 1188 cagaddh ddite oddr ni Rl tlehds of
the horizontal portions 56, as is shown in Fig. BA the engagenent pawl s 43
are passebapuer, the dek cpgdadose tHd digdgstadt aibd gl tthatthe el 9% med on
the 20 upper plates 37a of the slide holders 37, and are engaged with the
engagenentliflBgs53%.Because the slide |ock pieces 48 are engaged with the
engagenent recessed portions 621, and the engagenent pawl s 43 are engaged

with Hhe éR§adédent ribs TGt ishe vWhem &y Aindg€Fir i9q i8dd YelRH§RAS to the
| ock sliders 36, 25 and the lock sliders 36 are fixed to the slider holders

37. - 65 IyRhhersirefeaj Akatqr ERPUReI BTt he | TR B4 MRRF B &P e’ 3! i der
hol ders 37 are_fixed to each other. At this tiq? the state ., of the rotating
and sl i di Agenetharm s EheshgRéRgRGad RoRrparRE o6 and reach the terminal

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 €11. 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). Whentheguide protrusions
53 reach the terminal ends of 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 pieces 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 to the slider holders 37.
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with before the ink cartridge 611 is inserted. 5 [00192) (4) Loading (see
Figs. 9 and 10) [00193} Wwen as is showmn in Fig. 9 the lever arm3l 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 pinions 80, so that these pinions 79 and 80 are rotated clockw se in
Fig. 9. Accordingly, the third racks 81, which nmeshes with the third

pi ni ons 8Bhaknik 1 %@enmbtﬂaertfrrléiﬁee 531y hehe ilmalugésdene 1hiang! ths slkicker 81,
are noved toward the rear. In this state, as is showmn in Fig. 10, the

unl ocki nghpilAsrs43dr éreodared itR freht odhethe Af| &RilBl §imenglbepiséeds 63 of
the flexible unlocking pieces 35, and are nove forward al ong the upper
travel i ngof oelie . Tkt 3ng dend | kA P deecgn bse TUrreMNGhanaseaEmared are

| ocated in the 20 engagenent recessed portions 621. Thus, the ink cartridge
611 is |¥EkbdraharRet@ebynkhears&rkdgie $drls 136 inseote4s). That is, to load the
ink cartridge 611, the lever arm 31 in the state in Fig. 3 is turned to the
right5(cobﬂaé?aﬂockﬁﬂée)Loéﬁé?%sﬁS?ﬂthgﬁina pBECéObf the bi-stable spring
65 by holding 25 the knob 74 of the |ever arm 31 as shown in Fig. 9. The

first - 6600hPAilon 75 i sWP§PafEd 1SoFROsFCILECcEWide I 1S dever &dt tHe i i de

bar 78 having the first rack 76 nmeshing with the first pinion 75 is noved
to the right pﬁlﬁygplgpted to the right™by using the knob 74 of the lever

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
10 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 72 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 unlocking pins 34 are located in front of the
flexible tongue pieces 63 of the flexible unlocking pieces 35,
and are mcove forward along the upper traveling locus. - 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.
[00124] That is, to load the ink cartridge 611, the lever arm
31 in the state in Fig. 3 is turned to the right (ccunterclockwise)
against the urging force of the bi-stable spring 65 by holding

25 the kneob 74 of the lever arm 31 as shown in Fig. 9. The first

- 66 -




[00195] 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 frame 58 having third racks 81 nmeshing with the third
pinions 80 is noved toward the flow path nenber 4. Since the slider holders
10 37 retained on the novable frame 58 are also noved toward the flow path
menber 4, the ink cartridge 611, which is |locked by the slider holders 37
and the lock sliders 36, is also noved toward the flow path nmenber 4.
[00196] APiindoghown lisn reitgtedosouad egird ockerk 5§l ildeFd 9369, 18ndr Ehapseddpy t he
rotation of the | ever arm 31, the unlocking pins 34, which are fornmedon the
engagenentdFawlfs ey igrg the derist drek nof dies g Hahtsnghgofinge BiR#oRAcr oss
the elastic pieces 63 of the unlocking pieces 35 and are gradually noved
toward the> dpndiay §sbritq dixe ofidiHe ¥l 59 ¢ Dieces 63, while elastically 20
deform ng the elastic pieces 63. [00197] (5) Conplete of |oading (see Figs.
11, 12 and9P3)°°)[ 001981 Wrethen&lridgebahr if 3 MO VSidvot 8§ t8LRREORI HREADSt
position as is shown in Fig. 11, the ink cartridge 611 is noved nore to the
rear, “and iShdGidedidd e ey Hrame H%W%ﬂrgz@%%%rtma@em%@w ed
into the needl e openings 616a of the ink_- 67 cartrjidge 611, Specifically,
when the PB&vesCart §1t%§ SEGBNEdPLReORRe /Pi BRE FReFFylTd1PinkensnROcaFeri dge

i s brought in contact ith the flo ath nmenber 4 at a position slightl
bef or e ?hgotated1c ockd%se in Flg.vgp %s a result, the %oveable fré%e y

58 having third racks 81 meshing with the third pinions 80 is
moved toward the flow path member 4. Since the slider 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 1s 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 formedon 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 mcved toward the
upward portions of the elastic pieces 63, while elastically
20 deforming the elastic pieces 63.
[00197)] {3) 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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right end, and the first pinion 75 is halted. In this state, 5 when the

| ever arm 31 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 same tine, unsteadi ness due to the tol erance
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 closely contact the flow path nenber 4, and since the lever arm3l is
fixed by ¢mBLEgTRGO} br cSRACTHECH L%t aFP 4018 NE S 24The Liigs @ 16Htskt of

the ink cartridge 611 wth the flqow path 15 nenber 4 is i nt ai ned. a
resul t, the thadiietofnt Bég: nkl - qlﬁnﬁgéaéfflggecbﬁp?E?gahQI*Ptq99$é§§éte,

Pl ex bl o Wi BhCnF beHaPBS ARBMPEEaficd tbePAd LhEce S EPad SoR A T2 |t he
Shi0e L ook, BLeces 48 age prokectedy and, e Lok ediiry doe, 29, elL pehel d by
o enber WHEB WiteLPBH T4t HInchBor DAY B HRtet dget Rer Lo wht CR@ TR -
frane 58._The needl es . 4a 82 th flomgggth’nqu r %§h4 arqjénser %Q ith t he
i nserti on*h6F88°618RT Rt ° are® o7 %%_ F fﬁ% fpports 1% ot the’li nk
Fecessed BORFFBRLNESY SPES SAGEgAr T VR0 ERGL SIead iR BF EhEC g PRRETT T
Cartridgeholes 89 downstream 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.
127, 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 36.
[001929] That is, as is 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 6l16a that are formed
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611 is held by the lock sliders 36 and the slider holders 37. 5 The ink
cartridge 611 is al so supported by the flow path nenber 4 since the
abutting portions 617a and 618a are in contact with 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 nenber 4.
Furthernore, since the engagenent recessed portion 621, the abutting
or der

e a5 S TP SO R PR S B ST T e
611, the nonment_ of force i.s generated in the directjon 15 in,which.the
substrat @5 é@eéjsee'sd:rd%ﬁq FPB i%“bcrefasgé% %fb%??\%l{l?nﬁ h]_ée?pe??r?ﬂaﬁjméﬁ%ﬂ@enent
DO e A ehat et IS SR ISRl Lh S 5 PRl elels
B0, 13610 Shd ] SOKITIE 9% 1 1P Dast e Svers b Grhenr It 8cse- 63 and
i gs.5 13 208 13 156561990nEn 35 FESenSuRPT AU BT 1315 o Loar At Rer
he. unl ok os facaabar 5 Raveet Bbknar o' ai oy Tres 270 Toraneetd the 1N
[ ex0bl o Sonais, PLagsonilnel! , Paspsel jdasd Ny Dlgaea i3 ahanactpe hover
engageneﬂhz%%&é%n%ggewgh%hrecessed portions 621, which are engaged with
the slide lock pieces 48, and the abutting portions 6él7a and
10 618a,whichareincontactwiththeflowpathmember4. Furthermore,
since the engagement recessed portion 621, the abutting portion
618a and the substrate recessed porticn 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 the direction
15 in which the substrate recessed portion 619 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. 1In addition, at this time, as is shown in Fig. 134,
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}
[00201] When as is shown in Fig. 13 the lever arm 31 is

moved from the rightmost position to the left, as 1s shown in

25 Fig. 14A, the unlocking pins 34 are moved downward along the
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are integrally formed with the unl ocking pins 34, are rotated 5 downward
agai nst the urging force of the |lock springs 46, and are di sengaged from

t he engagenent ribs 59. Then, when the lever arm 31 is noved to the

| eft most position shown in Fig. 3, the ink cartridge 611 is ejected by a
di stance of 22 mmor nore 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 611 is renoved. [00202] That is, for extraction of
t he i nk cartridge 611 the | ever arm 31 |ocated at the rlghtnnst p03|t|on
as is shoWhoPeH qugthmf#@Xhﬁ\lédtpagpﬁepﬂéﬁteS( EPocldies @S5 gindef) theas js
15 shown in Fig. 13, when the_ lever arm 31 is noved to the left, the first
pi ni on 75P3r%c?§t aé eﬂl@PacﬁﬁﬁséOWﬁrFfﬁéavfém&néotch‘é sndde st 2@ ifFWved to
the left in Fig. 13. t he _slide bar 8 is noved to the left, the second
and t hi rdoﬁ.wa%rgle@%r@ S8 Tarb For REd EBGTRCIORRN ST e MYy, s a

result, the 20 novable frame 58 ha V|ng the third racks 81 neshing with the

third pi®FensnBeIraliyyEarrgd HatE & oHB&?F%énﬁopﬂﬁé YowdF& Far&issd 4.
Therefore, the |nk cartrldgg 611,  whi h i S f| %g t he nnvable4ﬁLrane 58
through t#e"P¥ekdspPasPsts elgrgéﬁﬁr Pé&ef nl e I9§N53£%ﬁ9%me eF”%% and

th dl es 4 d f th t 00203
A1 0 ShoRRE (T AN SR F IR Al | GOPS 536 AV opart BB st ho

bt otape APRoa T L aﬁygd[ Ledeher 10efosd! $L3N%Gon' MR Il PIAIS R are

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
spring 42 and the bi-stable spring 65. Thus, the ink cartridge
61l is removed.

[(00202) That is, for extraction of the ink cartridge 611,
the lever arm 31 located at the rightmost positicn as is shown
in Fig. 11 is moved to the left (clockwise in Fig. 11). As 1is
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 pinions 79 and
80 are rotated counterclockwise in Fig. 13. As a result, the
movable frame 58 having the third racks 81 meshing with the third
pinions 80 is moved to the side opposite 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 needles 4a are removed from the insertion

holes 6léa.




back faces of the elastic pieces 63. As the |lock sliders 36 5 are gradual ly
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

el astic pieces 63. As a result, the engagenent pawl s 43 are turned downward
against the urging force of the |l ock springs 46. 10 [00204] When the |ever
arm31l is rotated to the | eftnost position, the engagenent pawl s 43 are

di sengaged fromthe engagenent ribs 59, and by the extraction springs 42,
the lock sliders 36 are_urged toward the o

at t achment§@efathnent de@?cés(FBRHPdlPhglgrggqéng§%§;g%§i&QQKSQ%iqﬁﬁ§ _
oo g s A i R Bl SELR 3202 Brovat, L contzct, wih
ook pi ecbls B aF o LB G hHY S Tori GREaPERRPRF o SETTRt Ml g ©
PorLi ons 5. 2Pte i gk ! pgipreces 8 aus 1 cheoped [Lop Lig ghaned
Cor L Ld0s, Sl | Lo 2ot At LR D) bl gl actoseetligne (e ook,
O oS S AP At b B SO A A et P e
00, B S5 A0S 9] Shoe OF e o st AW 39 OB LR,
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 59, and by the extraction springs 42, the lock
sliders 36 are urged toward the opening 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 lock pleces 48 are
moved from the horizontal portions 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 result, 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 portions 621 of the ink

25 cartridge 611, the inkcartridge 611 isejected to the side opposite
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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] Wen the ink cartridge 611 is inserted into the
attachnment/det achment device 1, the contact face 625 is brought in contact
with the |oc sI er 36, so that the lock slider is noved within the

sl i der hoFBegh ?ﬂr??ﬁﬁ m%ﬁ#%§u§ ﬁﬁbﬁi§Fiﬁéﬁn§5§§8 PEINBIHOTERCSI TR 1 ock

pi ece 48,b gs prgject%| toward the traveling |ocus of the ink
cartridge 61? “efn§aged t he engagenent recessed portion 621. In this

manner, 612 is _fixed.to the lock slid only

i nserting! Spﬁggﬁnk cartrPg§§er gif 9 o HHe §?F§’ qrdéﬂﬁ%hé%$& %&%ﬁ e 1,
the ink car g e 611 can Ee easrly fixed to the | ock slider

Furtherno?g cgaphgeISP 2dfi€Her 36 is fixed to the slider holder 37 by

e g e e s et Spu At e erie el
Rt cHE R YA Al
o oot ey B AL SR ey oG g0 ghielp e aotte
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 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 heolder 37. Further, as the lock slider
15 36 is moved, the slide lock piece 48, which is projected toward
the traveling locus 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 leock slider 36 and the slider holder 37. In additioen, since

25 the ink cartridge 611, which is fixed to the lock slider 36 and
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with the stable operation. 5 [00208] (2) In this enbodi nent, 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 lock slider 36 when the ink cartridge 611 is inserted into the
attachnment/ det achnment device 1. 10 [00209] (3) In this enbodinent, 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

Pock i eclhas G dt Tgagendii ™7 CRasu v 6 126000 HENR AT e
RONERL: sttt st s iy e R M GRSl e e 2SS C
Dot ors GEL ELFSfe" BabheviBBhaRERolTTineld, b IR, YAckE i B o 1o
arrangeneni , m@ﬁg gngggrogaﬁgﬁagﬁe 611 is inserted, the contact face 625

can be brought "1 n con € lock slider 36 to relatively position

t he s}lsi de[bé’ﬂfagpi ece 48&??%%%@;%2&@?%%%’%?8&%@0&. %nq_Qalctag%at ely.

Therefore, since the sli engagenent recesse

port i on 6235 on e, 2ld aned SubskantiakLy BlchBeasaTECROSL LA ¢ R i the

. . 3k .
direction 1n e 1nk cart I'sS I nser i de T'ock piece

48 can be.gashly ERLETE8si P10 B £NTPIURI e I RASSS & AR O Qhtact
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 of 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 36.
[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 thefirstrib 623. Withthisarrangement, whenthe ink cartridge
611 is inserted, the contact face 625 can be brought in contact
with the lock slider 36 to relatively positicn 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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[00211] (5) In this enbodinent, 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

iy e ar afbehaRt S EPRESSne! REFBATEE: O fs dRRGPL R0 G0 ot Moy T

oduct’i on support I's forne

e nsed RS AME aSernt ool AR PRI e AR R oo

Further, when_th Lreui rd is attached to the ink cartridge 611, the
i nk attriB%f%sFﬁgoﬁﬁégggﬁ %gﬁ'be stored. Furthernore, the first and second

L0t ng hebgea 0}/ and o18sganrhecgre] oxpda2fieh?, PoRetLaBohhe Bk coar kil dae

611. Mre en the utting portions 7a and 618a are brought in

cont agt ‘r’]‘éwv.’iﬁgdftl?%QﬂPst e Rers rﬁavfﬁlﬁtﬂg bhhf‘%gttoﬁaééﬁzis nk %%Eéﬂdiébe, 611

in the inSertion irTection can be determ ned. is, when the

| ntroduct I 8294ethSs WP AL thecesses: Pardd0B 2681 I ntheedddst and
25 second% ??f?ﬁgﬁﬁg%eg 61% and 618 and the abutt?ng portions 617a 74 and

618a are fopnmgdy Lhe LURGHeROfNENE irdke Gan rgxdge Hhlrsaht hthd nnoued.
[00213] (7) In this enbodi nent, the engagenent recessed

on the contact face 625 or on the first rib 623.
[00212] (6) Inthis embodiment, 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 provided on the case
612 of the ink cartridge 611. With this arrangement, since the
introduction support 620 is formed tc be connected to a waste
15 ligquid absorption portion, the ink carﬁridge 611 can be used
as a waste liquid reservoir in which waste ink 1s retained.
Further, when the circuit board is attached to the ink cartridge
611, 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 6198, the first and

25 second fitting holes 617 and 618 and the abutting portions 6l7a

_74_




portion 62 1, the attachnment face of the substrate recessed portion 5 619
and the abutting portion 618a are |ocated in the case 612 in this order at
rel ative 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 nenber 4, the nonment of force is exerted in the direction
in which the 10 substrate recessed portion 619 is pressed agai nst the

term nal arrangenent portion 4e, so that the connection of the circuit
board, attached to the substrate recessed portion 619, to the term nal

arr angenedfidpbifrofrg €aRMBE sthBi Frpelicpogd1klie (BYK| RaFhr 5defbBYl ne®®, in
the case 612, the 15 engagenent recessed portion 621 and the contact face
625 are PPo"BEQVERthe face that is close to the lock slider 36 and that
is parallel to_the direction in Egich the ink cartridge 611 is inserted.
Ther ef ore ! 0RKér It he i nk cdft r LA 63 FHROG IR edhe ERE2PEERNS| FREPS 3B can
be easily brought in contact with the 20 _contact face 625. [002151 (9) In
Chi o onbyBPRBAEY Gion COR LA S ES£S 4 & L 1aS S6A Tt CBe SPoRST T High and

Pho, 19, TEOSLATL P2 RS Do bl & [ 06 Loverd Lhe sl de, opoon) Lo 1o
S11 20 1 SuheTRedh e ) Ul ohs 03,05 \BEh B 0L sedareelle 615,
state of Lge}ock sl ider 36, nd t hec st e holudgt 3fe FubkDELsobhen e | ook
the ink cartridge 611 is connected tco the flow path member 4,
the moment of force 1s exerted in the direction in which the
10 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 close to the lock slider 36 and
that is parallel to the direction in which the ink cartridge
611l isinserted. Therefore, whentheinkcartridge6ll 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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of the attachnent/detachnent device 1 by the extraction spring 5 42, the
slide lock 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/detachment device 1. 10 [00216] This

enbodi nent may be altered as follows. [00217] (1) In this enbodi nent, the
engagenent recessed portion 621 is formed in a square shape in the case

For e 4B L TSR S AR, A SRR oy
pi oo 45 ‘O D GhGUGUE 043P dock ?i%éé%f%ﬂ%‘?@p@ms&fme RS 50K
glﬁeszghabigﬂggﬁ”be bSt nt| ll%déf?g §§ ukgeéhﬁ8§%§§qgé?e°§6nlng ’
[ I d, . Furt.h b d
Pootg &ﬁ%e%ﬁﬁ%i%ma ﬁeﬁ%%mﬁrmﬁb@?ewﬁieﬁ oY RSy S St 2 %fstfg%i, >
i dge 1 613
gre pggvfﬁ%ﬁ ﬁ%t |£ %%SEO%EEBR?B§23ér8f géefzrt&|g9§ %eé? ﬁéxﬁggapg F:tZd to
LTS, o2 Ay APL LR SHLUE! PLCezs 18 630108 820 ﬁ%eqhzolhgggaﬁr%getvpe

or two OI’ m)re alned Int case exanp

Ink cartrggge wﬁ%%'@ﬂﬁé 16 UdGententt R0t nkNEat DK RECKE £13; dHIK f4QRLAI Ni ng

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

10 [00216) This embodiment may be altered as follows.
[00217] (1) In 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 50 long as at least the part of the slide
lock piece 48 can be engaged.

[00218] . - (2} In this embodiment, the pressing rib 622
is formed substantially in an L shape in the case 612. However,
other shapes can be employed, and, for example, a simple square

20 protrusion may be employed. Further, the second rib €24 may
be omitted so long as a necessary strength can be obtained 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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portions that are fornmed by adhering a filmor filnms to the case 5 612.

[ 00220] (4) In this enbodinment, an ink ejection printer has been enpl oyed
as a liquid ejection apparatus. However, another type o f liquid ejection
apparatus naybe enployed, e . g . , a printing apparatus such as a
facsimle machine or a copier; a liquid ejection 10 apparatus for ejecting a
liquid, such as an electrode material or a color material, that is enployed
for nanufacturing a quuid crystal display, an EL display or a plane |ight
em ssion dis ay,lag $U|d ej ection ap r at us Ror ejecting a bio nlc
mat eri al &R L% Yém E&BFu g% 8 B5& %e%J%Tgtﬁ

appar atus _such as a, reC|S|on pette. The fluid iq i s not
PPt ed te3hnRe SRt BnEERor |t5@dcm ‘be aﬁp%%aia (b8b 11K, RRdcr i8R ons)
[00222] The.ink cart e att nt tac nt. devi or di ta_the

pr esent Egéﬁ??gnlﬁﬁé g%e FEE a afgstﬁéﬁ’c8ﬁ§?f§§§ i
attachnent/d tach nt, devi as aII t above .descri bed

cont 1 gur aBPbhLSROVEDEF aﬁ%éf%cfm B8 a%ﬁilsﬁ?nga% L A d a4 ot Bar et 4957
omtted 'igout departlng fromthe subject of the invention. An explanation
w |l now given, first, for three nodifications (first to third

Todi 1cat i gg3)02> where a0, ke carLidae Arianeous, LNBeLILon Bl Suaniian

means i s rovi ded, anot ndd

md!ficathg%eew"e%ﬁ é;ésgraiﬁ\%h@gggswaﬂ g%%f}%e& Provided, apddfisd. a

nmodi fication where are hange
typeofllqulde]ectlonapparatusmaybeemployed,e.g.,aprlntlng

apparatus such as a facsimilemachine or a copier; aliquidejection
10 apparatus for ejecting a ligquid, such as an electrode material
or a color material, that is employed for manufacturing a liquid
crystal display, an EL display or a plane light emission display;
a liquid ejection apparatus for ejecting a bio-organic material
that is used for bio-chip manufacturing; or a sample ejection
15 apparatus suchas aprecisionpipette. The fluid (liquid) employed
is not limited to ink, and another fluid may be employed.
[00221] - (Medifications)
[00222] The ink cartridge attachment/detachment device
according to the present invention and the recording apparatus
20 that comprises this attachment/detachment devicebasicallyemploy
the above described configuration. However, the configuration
can be changed or partially omitted without departing from the
subject of the invention. An explanation will now be given,
first, for three modifications (first to third modifications)

25 where an ink cartridge erroneous insertion prevention means is
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[ 00223] Moreover, an explanation will be given for a nodification 5
(fifthrodification) where an ink cartridge insertion state judging neans is
provi ded, and then for a nodification (a sixth nodification) where an ink
cartridge erroneous | oad warning neans is provided, and thereafter a

nodi fication where parts are slightly changed. 10 [00224] (First

Modi fication) [00225] Fig. 16 is a rear view of an ink jet printer where a
lid menber is closed. Fig. 17 is a rear viewof the ink jet printer where

the lid nber i d I [ .ocat.ed  at t position. Fi
1815 a rBEPUIER GHoH koA pr ot 8PS AR AEOPF B MAfDer. % BN and
the | is | t t t ition. Fig. .19 j | d,

obl i e PEREBEGR! 685 HotEath §EARCoR PhATAT direRy O3 otk Gard gt =
erroneous_i s%rtign pr%yention neans. Fi.%r:‘?.r 20A %pB nd 20C are bottom

vi ews of m?ﬁé oFBEALPNY SE A B3G5t RE S ¢ 1R §¢& & Fbneous insertion 20

AR R SRR St At R AT I S o
Lneer 4100, O RYBILLAT BRGNS Qo Lot Laneaysl gyt o0
whi e oni eeigg s saBrgRi el cahey TR B BT A (A 8Ea. o026
RRER T Rt S
isprovided, and thereafter amodificationwherepartsareslightly

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 l1id member is open and the lever arm is located at
a reset position. Fig. 19 is an enlarged, obligue 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 erronecus insertion prevention means when the
ink cartridge is erronecusly 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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attachnent/detachnment device 1. The ink cartridge erroneous 5 insertion
prevention units 101 prevent the erroneous insertion of an ink cartridge
611 when a lever arm31l is located at a set position showm 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 insertian pre¥§ntion units 101 prevent, the insertion of the ink
98ny n

cartri dge? 69ar WheAIBNP9 41 Rgr RERAGe CRoPlENG TR £ 530P SR side is operated
o omeous! D04281t Pon pr eVBnthoR BHAZELFOT Ohel ke Cak i B ToRs | o
B descr | DREC ShOUR DRHERR: 1 GRABUL T MO TF B AT on BRott hSios 105 are.
EE%;:ES; Eﬁﬁﬁ%\ﬁﬁagﬁgéﬁg%Fﬁsﬁg 35%iGh ke The pPRFBbE: sbBarranpeBls [5°

.. .20 and 21..hor] ' 3 i d he f
ands Gnd RESFEAPRCRBEBREiRE it b of boveeTar: ik e R RSl T

port one 4931 ssp Lol dd oy g, o 1t g4l osgr p0vgsc e ere o

S cl'ose'tothe rear -7 are short.

Fur t her moy e%fl%ggﬁgg%él QHSF]T_L(??;;? &t %gggf{?%efé;f%%catnﬁ he, fyo dJpar

hori zont a © and eng e portions 1 are
consi der aply, SR LR d Qﬁ@ntﬂ%ding of the ink cartridge 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 is operated as is shown in Fig. 22.

15 [00227] Specifically, each of the ink cartridge erroneous
insertion prevention units 101 includes: an erroneocus insertion
prevention protrusion 102, and the slide lock piece 48 and the
guide groove 54 described above. The erroneous 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 porticons 103 are provided at the front
ends and the rear ends ¢f theguide grooves 54, so that the horizontal
portions 103 close to the front ends of the guide grooves 54

25 are long, while the horizontal portions 103 close to the rear
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for the previous enbodinent. 5 [00228] In addition to the shapes of the
gui de 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 arm3l 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 | ock pieces 48 take a
traveling locus, so that they contact the erroneous insertion prevention

protrusions, 102 to reven h erroneoug i nserti,on of the ink cartr dge
611. [00?2’51 \iHen rdge h& Pﬁgpﬁr’ﬂt{lo@@ 3 fohEe E@ roF e
oper at ed the left cartri

Fi | di t t ed
o ahon GG EPE a#mﬁné B YO RIS L RREFeSBE ot %Pefﬁ}%iﬁﬁﬁ%a °9:
t | ide | ocki 48 of th th t Id t 30
Poat i oot '}?psr%%ae OC?%@E?*S' e TR R T P A T e ekl
takes a t av l.i ng 20 ocus so.that. it contacts the erroneous insertion
preventi qﬂ% %Pﬂ% T% %+%%%Et the insertion of the ink cartridge

?ﬁiarﬁpf)gf@%%‘? Cohor 1141 S091 P "te PR ChBRRentE Bt SELSE anbBabET age
sensor 105 detacsq, Lallune AN ALY Les 3cser oB0, i d At h gL oL ghas

occurred |nsert|on of artri

i nconpl et fgiié‘epé%‘i;%g%%rbfgﬁhglérfénebﬂéeEEEQr‘cQoBhSrE%B‘E%nSt ate

where the 1ever
protrusions 102 are very important. That is, when the lever

arm 31 is located at the set positicon, 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 prevent the erroneous
insertion of the ink cartridge 611.
[00229] When only the cartridge holding unit 30 on one
15 side is 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 position, the slide locking piece
48 of the other cartridge holding unit 30 that is not operated
(in Fig. 22, the right cartridge holdingunit 30} takes a traveling
20 locus, so that it contacts the erroneous insertion prevention
protrusion 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 sensor 105 detects a failure and notifies a user
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the reset position, as is showm in Fig. 20, the slide |ock pieces 5 48 can
reach the engagenent recessed portions 621 w thout contacting the erroneous
insertion prevention protrusions 102. As aresult, 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 |ever arm 31, seldom occurs
in the ink cartridge attachment/detachment device of this nodification.

Furt her, th sizes of the slider holders 37 need. not be strictl an
breci sel yoF JOR AR R TS HF AT HE L FPE (5 BRoEhb! PRI Eodhe 1 Uger Bt Samd 15

the structure for _maintainin conpl i cat g itude.is n nece ary. Only
With a Cofibr 2Py ARACE namit KRG SOPGEL B8, LothERrrafesu Sinss ¢ | on
of the ink car%rld Eél can be g gnteg, gg e us I|tylcan qi
i nproved. *P6633% ?ge fdCRBAFFT cﬁ roR) Y SrFo 337°FF L. 31?5 %C?)‘é? paet'ctuve
vi ew of an i nk ca tr e erroneou inserti %SV t|o % chudln
col I'i si ont8§of GFRG P 10Ty §& 154 O%B”éﬁd 24 ar QXY T aI
Vi ews he operati state of the ink cart rro us insertion
ot evert | ofBURPR RREFD i AriAeaemiePT ?&geﬁsss AR b G B85S i1 e a
| ever arnllstlo %te +ak r@Oﬁl%hon 0%@?{ Onanrgvég et 81 POS|£6QQ &%
25A, 25B S35 A% S|d8 Ero§8-gett T onar Vi B ?%epopera i hg s% e of
the ink cagtr e ongous i LLi9 PEeYyent i iyt ergin.an Jnk
cartridge %g éﬂ%@ﬂg%%’aﬁFign&ﬂég t dge & %&! & d.ﬂ@ tRE" ge
holding unit 30.
[00231)] With this configuration, the erroneous lcading

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 modification. Further,
thesizesofthesliderholders 37neednctbestrictlyandprecisely
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 erroneous.insertion of the ink cartridge 611 can be prevented,
and the usability can be improved.

[00232] {(Second Modification)

20 [00233) Fig. 23 is a perspective view of an ink cartridge
erroneous insertionpreventionunit includingacollisionavoiding
unit. Figs. 24A, 24B and 24C are side cross-sectional views
of the operating 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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| ever 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

avoi ding unit, wherein an ink cartridge is erroneously inserted while the
|l ever armis |located 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 cartridge erroneous insertion prevention unit wherein an ink
cartridge is, inserted while t l ever,armis lqcated at the reset .position.
[ 00254] 1 FOF R A0Rodi 11 8hr 120 OB 3 (3908 Sor i DR AR ST FREr190R priant | on
units 201 gngrgrovided.for a in& ggrtriﬁge 15 q%tachnent/detachne t. devi ce
1. The inREcHE ARG &rtori Ofn58ft 10h Vet orf Uit Yo HsEieal v
have t he sane onfiguration as the ink cartridge erroneous insertiqn
prevent | ORESVRRT AN 1B YERESTRrER HOGI TGRSR ek dapie TP HAE oIt on
avoiding units 202 are further .provided. .20 [00235] en t in rtrjdge
B0 1o nkBF BT 1B A TR DT e e oPEearan  at L 5 Post Thor B A ¢ han
t he reset sition the caollision avoiding units 202 avoi.d a callisjon

bet wedn (PEC HHF OBk RGCPPRE STChRA Eie HEER Bite i GEIRLAG Pi% S6E 52 fand
prevent the, unl ockin e 5 om bej h 1.1 s),0 5

Speci fi caf't ylﬁj]'f hcearlé% ?Cli@% o%?%?/rgelo i %gl%ﬁﬁ%gﬂﬂg%enc%nu%leo% - f Sdchor]i idéeosn

avoi di ng 1[%8%;1 csﬂgé; iag%121%10‘@{?%%iﬁ&%%ﬁ?x?&ﬁ?%é’?gme%n M h:atﬁ?ridgei ,

engagenen conta faces are orned i ntegr

with the epgageRRl, d1\Peno8rt 831819398 1 8¢er armis located 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 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 preventicn units 201 basically have the same
configuration as the ink cartridge erroneous insertionprevention.
units 101 in the first modification, except in that collision
avoiding units 202 are further provided.

20 [00235) When the ink cartridge 611 is inserted while the
lever arm 31 is located at aposition other than the reset position,
the collision avoiding units 202 avoid a collision between the
unlocking pins 34 and the flexible unlockingpieces 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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engagenent pawl s 43, and which are brought in contact with the 5 collision
avoi di ng convex portions 203. [00236] As is shown in Fig. 23 to 25, the
collision avoiding convex portions 203 are forned at the engagenent paw s
43 close to the rotary shafts 45, and have an elliptical shape in side
view. Wen the collision avoiding convex portions 203 are in 10 contact with
the contact faces 204, the height of the unlocking pins 34 is smaller than
t he height of the flexible unlocking pieces 35. Wth this arrangenent, as
is shown in Figs. 24A to 24C, when the ink cartridge 611 is inserted while
t he | evercalhisBan pyolgdadeeraiearpssionsr bt hehichat a het 2 b8a it ogedinEiton,
the 15 normal rotation | ocus of the engagenent pawl s 43, along which the
unl ocki ng¥pilstisy enyagement ttevhe 43 exdal €UH ki ffF S e W5 ch @re
corrected, so that, as an exanple, the unlocking pins 34 take an avoi ding
rotation ToERedt hAFePRAsLY (ABBr thReCPPBYFBERT BAPScRInG BiteSE9aSSE 1DE

[ 00237] When the lever arm 31 is | ocated at the reset osition, as . is shown
'n Figs. SBICTENOBE DERLS o it PRRSTEITH 41 RIGTII: o 4 T "Hidhy &he
portions 203 . are in contact with the %ontaCE faces 204 is term nated at an
ear| y°st agel L HohRVef VOL1ding SPRYEXpBPEFECPRe 20RlFocki ng pins 34 collide with

engaged - (82501 th the oRBRGURBRY RIS B2 0o ¢ Al Gol 11 S18h WELHREN | he
unt ocki ng_pi i, 34, 208,00 1 LI HULYK PHePLSEESeT2nEPBbEs A hdRL
to the rotary shafts 45, and have an elliptical shape in side
view. When the collision avoiding 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 flexible unlocking

pieces 35. With this arrangement, as is shown in Figs. Z24A 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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[00238] Wth this configuration, the follow ng defect 5 can be elim nated.
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 pieces 35 can
be avoi ded; however, when the lever arm31 in Fig. 26 is located 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 dge "Widfr A€o FR IR forF 1T toWheif dthaver @@t isiopdaedesr Bhe
position g%ﬁ other than the reset position. Fig. 29 is a perspective view of
the ink c&Mt e difeolls USRS ol P ERER YR Tt RI WHERCEE he° | @¥2rParm i s

| ocated-at the reset position. Fig. 30 is an exploded perspective view of
the ink c&MCHi erroneous insertion prevention unit. Fig. 31 is a rear

i ft i trid . / j ti t] it th
viou ol gk carty €e, 0 rtoncotec aserdlon mevept) et s Lspen (e
5B LB, 1 ARl LI BLY QIR TS R BreteTL oD Bl T
o5l OSi e, LA, 228! 3 Laor 28, PLeLEe! B 20 SRLULLISE 1o

erroneous i ns prevent ion dn't “FRt hd°s
armis Ip%ﬁ%gd %tighfoégég& %?Eﬂﬁ%sy%s @ %%Si%%énanghengﬁfﬁgigglﬂggﬁéen .
perspecti vé “boftom view of the ink cartridgé ~erronecus insertion prevention
unit. 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
erroneous 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 erroneocus 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 a position other than the reset position. 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 erronecus insertion preventionunit in the state wherein
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[00241] In this nodification, ink cartridge erroneous 5 insertion
prevention units 301 are provided for an ink cartridge

attachnment /det achnment 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 |located at the reset
position, or that adopts a projection attitude, which inhibits the
insertion of the ink cartridge 611, when the lever arm3l is |lqcated at a
posi ti on the NeBVEhaAr™ hes rkx@l tedsat it B8t JosHe 9k ¢adidsri dgé éPfoneous
insertion prevention unit 301 also includes: a rotational 15 direction
changi ng g sP Bb3Ue fBRL EBRTEEVENGOERE™NELRYoREaF P emd RENEARE L A0Re | ever
arm 31l into the vertical npovenent of the erroneous insertion prevention
flap 302.e700RPYS THeSRF F bRROBECVREELPTOR R Fap 302 includes a flap main
body 304, a rotary shaft_305 and a cqnversion camfollower 20 306, and
always adblRethe proj ectR oAbt FoUAE B3 ERB: Uk BRnGoForAEY8! CATREFPE

t i i 307 that functi The fl. in body 304
s a i ngLITSR Bl ORI THAORIPAdS! 301 O SEY RS £AZCAT 0N SR HFAEE%0f t he
i nk trid 611 th i ti f the ink trid
611, 55 [HOAETTHE Tot AFNERGT 085 & praAeuett { it e Lashtr i dhe oy of O
the flap main boq¥ 304. The rotarétshaft 305 bﬁ6§8%?&ably conn %%%% to a

bearing 308 IRaYUT ST BF o RBCASP I H S hé" fiXed frame 61, and

the axial ir(ljéére‘g{ég%rogvén'}eignoﬁra% 302 that adopts a retraction attitude,

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 insertion 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 also 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.
[(00242] The erroneous insertion flap 302 includes 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 flapmain body 304 is awingplate member that directly
contacts the insertion end face of 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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shaft 305 is set as a direction corresponding to the widthwi se 5 direction
of the main frame 62. The conversion camfollower 306 is a nenber that is
| ocated on the output side of the rotational direction changi ng mechani sm
303 that will be described next, and is provided for the end opposite to
the flap main body 304 wth the rotary shaft 305 i nbetween. 10 [00244] The
rotational direction changi ng nechani sm 303 includes: a trigger 310, which
is horizontally pivoted at a predeternmined angle at a rotation pin 39 that

is provided upright fromthe upper face of the main franme 62; the
conver si ofNeawt tfgreﬂ (EdRer "308 %ﬁeﬁ%d aBSvEC Loy ghatd aggv%aéap?aefr%mx/e to

A T R N R

S10 10 Pegsomplantl . otef et ioner d b | over or Iy 311002401 The Srisger

DA 309 2l Srended Ladiell oy anl & conver 1on, oper l g, perhon, S13.

ovard (g Lever anp 34,20 L0 eLLonsous d peerLion.Reeventl 90, gp 302

BrOYL9o0, G LS AL, 38 O, She savelaion, oReY atinde (B8 cRLLLONBIS,

gg?pSI tSIh é%reE qg%u%:hia?isgelrnté ?n%ch%%%\é?nnt§0% gh!a%p w?iol?l’ bieS ersocvlii eedd fr?erxtif,he
and is provided for the end opposite to the flap main body 304
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
folloewer 306 described above, which is provided 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; andaconversionoperatingportion 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




[ 002461 The conversion cam face 315 contacts the conversion 5 cam foll ower
306 to shift the erroneous insertion prevention flap 302 fromthe
projection attitude to the retraction attitude. The conversion cam face 315
al so 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 insertion prevention flap 302 at the
projection attitude. [00247] The thus arranged ink cartridge erroneous
insertion prevention unit 301 is operated as follows. Wen the |ever arm 31
i s | ocat eePBEian pdkdtivhlbeher COREATYERENr 3Bt £pE8I Bilen, Whash| §0BRERA S n

Figs. 31, 32A and 33A, the erroneous insertion 15 prevention flap 302
accepts tHee \ERYVRrsbeRecar fALlAvercaltt8fstBR e¥pPPREUSOINERY TA@Fpts t he
proj ection attitude that is perpendicular to the main frame 62. In this
state, thereeertieanfiaBudPty ianBEP¥LdAd L£RAt thBeCRRBEFt S8ACof the ink
cartridge 611 is inhibited. Further, since the _trigger 310 is held by the
rotati on E9%phel 20 funtRfERTIEISAONGTHVERSE o G e Bl COPNE TS PBneous
insertion prevention flap 302 does not permt also physically the insertion
of the inf@Raf?tiageredi® [o0oshBftWhBR ERECPEPEF APRFIILPE PEEIFBYIAR the
reset positiaon, as is _shown in Fiﬁz. 32B and 335, the trigger 310 is 25

pi vot ed cf BRRwilCeIFAMMRE PIoBesEAP '?t’EhEu‘g‘? dihg e I it attarudge) i cal
torsion spring 311. Therefore, b éhe rotational direction changin

function Gf RETEGRFEEN BRTCART 408 3150 AHPCHR S Givers GiF telin T GPFSer

306, the erroneous .insertion prevention. . . i
fbrma%n%aanngthepr Jec 1ong}t1tudeoftheerroneous1nsertlon

prevention flap 302 when the ink cartridge 611 contacts the
10 erroneous insertionpreventionflap 302 at theprojectionattitude.
[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 flap 302 accepts the urging force of the helical torsion
spring 307 and adopts theprojectionattitude that is perpendicular
to the main frame 62. In this state, the user can visually
understand that the insertionof 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 also 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 1is

25 pivoted clockwise in Fig. 32B against the urging force of the

_87_




flap 302 is noved vertically to the front, and adopts the retraction 5
attitude that is parallel to the main frame 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 I ever arm can be prevented
based on both the visual aspect and the physical aspect. [00250] (Fourth
Modi fication) [00251] Fig. 34 is a perspective view of an ink cartridge
at t achnentedécadheents igay s e i Hgl a é"gééﬁfloé‘ﬁd oed s gwt@tiltonalls Fig. 35
is arear view of the state wherein a |lever armis |ocated at a set
posi ti on, ddF@ctilgn SHBNigdng Feacticanwodf thRrecob¥eEshhbr 6pR fare PtYern@rmis
| ocated at a set standby position. Fig. 36 is a graph showing the shift of
a react i vé& PRSIy e&rareda § Odn oweld Qfgr‘él?ﬁ? B§ECBROHSANGR et kedhert ¢ g. 37
is a graph_showi ng 20 the state where the insertion force of the ink
cartri dge fafPe}02 t aacraskpestéardly SorlhRideanty corbeflophs fihiest ¢pEd ¢ F£@R i on,
a creep load reduction unit 401 is provided for_the ink cartridge
at t achment ttdéidenidqt deviraralilelrde dsepraigad 78 uict4 on unit 401 has a
function far .reducing 25 a creep load that is caused when the Iﬁgeﬁoarn13l

0

conti nuoud®P249ds  stays 1t HHe SERLSosPERGR SRATENAP PR Phipbie Ra
i ndi vi dual . sections of .the i.n hod of the recordi a rat us.
Shoci T | oalifuaie BreaBY aag SladudOF oGt RoaBt P hop huble “DRR" & ¥Pr 1age

611, the insertionof the inkcartridge 611 is enabled. Therefore,
the erroneous insertion of the ink cartridge 611, which is due
10 to thedifference in the position 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 c¢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 1is reduced.
([00252] In this modification, a creep load reduction unit
401 is provided 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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tension coil spring 402, which is urging nmeans for forcing the 5 |l ever arm
to be rotated fromthe set position to the reset position; and a |lever arm
stop nechani sm 403, for halting the lever arm 31 at a set standby position
that is located rearward fromthe set position to the reset position by a
predeterm ned pitch. [00253] Specifically, an armmain body 73 of the |ever
10 arm 31 is displaced so as to nove 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

t hat has reached the set position is automatically turned upward by the
action of sthgsadin e redodypsitdorFanchéhadr és iMposedern arlre 3Mdirisa lupwar d
is nmoved 15 horizontally toward the set position by the urging force of the
tensi on ceettipnengisthe @Bd@gb@dquﬁd@fsm@@eEﬁ@@ndgﬂgiapﬁaﬁaﬁﬂﬁ- at the
upper corner of an engagenent notch 48. Then, the lever arm3l1 is halted
and hel d Spechéiseld 1yt andisy cpeskt ilea dwiede cdn orengdderfdht ipwlluderss i & fitted
to the engagenent notch 48. 20 %00254] Therefore, it is possible to inprove
the statetengépdi pinwhenrihg feyerwhi@h 31s cordinddweays skay fatcite 4w
position, a great |load is inposed on the individual sections of the main
body 8 toledasarar tp&sprorateddronies SehedeVieron 4Priime rrse iR F¥Bh t he
set position to the set standby position, 25 the ink cartridge 611 is
slightly RBEracteyefr amnt ¥&oP BRHaDH S89 40dFntferr fa iy dhe pradist &4f ned
driving power required for loading of the ink cartridge 611 |s_obtained.
[00255] Wil atrafeeki pgaRdeyheogtbbPR theli s Lo Ry rearward from the

set 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 positicn where an
engagement pawl 410 is fitted tb the engagement notch 48.

20 [00254) Therefore, it is possible to improve the state
wherein, when the lever arm 31 continucusly stays at the set
positicn, a great load 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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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 nenber 4,
and for the state wherein the insertion force for the ink cartridge 611 is
reduced. In Fig. 36 is showm the shift of the reactive force that is
exerted to the ink cartridge 611 by the flow path nmenber 4. The hori zontal
axis represents 10 the distance fromthe set position of the |ever arm 31,
and the vertical axis represents the nagnitude of the reactive force
exerted by the flow path nenber 4. As is apparent fromthe graph, the
reacti ve Mopeer Bebomey ata@hene bernirved driposmicsier aeah i sed §padealding
reduced as the |lever arm 31 is noved away fromthe 15 set position. [00256]
In Fig. 37fishehbok eastsidge @hér ébnobheinedece for inserting the ink
cartridge 611 is. reduced after the creep occurs. The horizontal axis
represent 50@&dPti onal drhihg peherripgatoi §haddreprdsainy Fiegui Béd aade to
the reduction of the insertion 20 force of the ink cartridge 611, and the
vertical akis?riepteSeprBlappbliaaghitlddBost bengivRgedoirofhrosked fitoptt Be ink
cartridge 611. A, B and C denote the states before the creep occurs, and a,
b and®c dePREelThelQFaeethaltss MY 9L Hee daducedrisgg $11lafyatdst from
the graph, the insertion force for the ink cartridge 25 611 is reduced
after thel tPeE7tbcEgREeT) ¢, jandifeg thaesiatsonherean: Fag NP fo85C6bt ai n
the origipal insertjon forfg%gféer t he gree has qccurred, considerably

great er ?Bi?@ﬁpb%krc?ﬁgﬁ bt i 4F i Gite Mist 49 St diSnédOvrt t8Roul d

be not ed é#f’t of'the reactive force that is exerted to the ink cartridge

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 of 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,
[00256] 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 reduction of 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 denote the states before the creep occurs, and a,
b and c denote the states after the creep has occurred. As is
apparent from the graph, the insertion force for the ink cartridge

25 611 is reduced after the creep occurs. It is also understood
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this nodification, 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
Modi fication) 10 [002581 Fig. 41 is a rear view show 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 load warning unit 504. Fig. 42 is a rear view showng a | ever
arm rot at tbatrednrordehgtorediemis mB02rdginke thrernhen fokeveaftdb fanen 31
is located at a rest position. [002591 In this nodification, the ink
cartridgecraserhpsrostareed| wwyigigaribl QT dad qir drildddof ppwehethan the
attachment/det achnent device | for the ink cartridge 611. The ink cartridge
i nsertionogigiaalj fegiceg Musitt B0 pitasi mrmagdeh atf ghotildnbehab twiderha tusem
attenpts 20 to insert the ink cartridge 611 beyond a predeterm ned distance,
the unit Sbisstepsiieatian, camys dhe er2entlepdriederes hilnedbpysiedwred 500
(see Fig. 3) before ink cartridge |oading so that the user can judge

whet hér t RECERsEPE P orP Btaf@Iofint hbej hikdbakdva Hgedtsi onoofathermavn . baby

[ 002601 The ink cartridge insertion state judging unit 501 - 91 in this
nodi fi cat ?orﬁif}%t]é%ﬁﬁtrl@%@ééoéw vsadoriag évé?rg#ﬁﬂﬁﬁ%ﬁi? ank qaxtiriddas ng
mechani sm_ 502 which restricts the rotation of the Ilever arm31 fromthe

r eset posﬁgﬂoﬁst%ﬂéﬁﬁn?ﬁeﬁ¥ﬁﬂ Wﬂﬁﬂiﬁhﬁhlnk cartridge 611 is repetitively

detached.
[00257] {Fifth Mcdification)
10 [00258] Fig. 41 is a rear view showing an attachment /detachment

devicel for an ink cartridge 611, whichdevice 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 is provided 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 611 beyond a predetermined distance,
theunit 501 stops the inkcartridge 611 at apredeterminedposition
500 (see Fig. 3) before ink cartridge 1lcocading so that the user
can judge whether the insertion state of the ink cartridge is
normal or not.

25 [00260] The ink cartridge insertion state judging unit 501
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to thereby stop the inserted ink cartridge 611 at the predetermned 5
position 500. [00261] The lever armrotation restricting nmechani sm502 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 Iever arm 31, 10 and which restricts the
rotation of the lever arm 31 toward the set position. [002621 In general, a
user attenpts to insert the ink cartridge 611 deeply (beyond the
predeterm ned distance) . During this insertion, the ink cartridge 611 is
first heldhbhremedidigatdgn 15 cholsdirng tesiny Bavasgshewever Frggotating 8.
That is, the ink cartridge 611 is nade integral with the slid holder 37 and
the novapketriehiposBechanyryr edft vhichyreRérirtsuéhef rofratissy 'of itheertion
force, the ink cartridge 611 is inserted further deeply, and therefore the
i nk cartr}eRer 6a1mgds b@?oﬁﬁetﬁésﬁﬁeﬂéﬁéﬁHPﬁeBOEGr§o§¥ﬁiéﬁtS@@ﬁlTH@Pefore,
the novable frane 58 integral with the ink cartridge 611 at this tine
rotates tHetherebYat B ILEMRTRY tahénsstaridsiddoohl Vigd tue PesAsiteaMiaSpi ni on
70 and the slid bar 78. However, because the bi-stable spring 65 or the
tensi®on RFILEPRi AGC402 biases the I ever arm 31, the rotation of the 25
lever arm31 1S sup€ressed. That is, the biasing force of the -

bi - ot abl ol Q7§ b GERBF LHECT eral i LA 1T AT LRI TG g S 507 e Suser s
[k cartridge | oertlon Loree vig,t e IRvabl ¢ Lraug (38, ,CoNgEqUENl ¥, 25
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 1is, 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 goes 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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3l 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] When the ink
cartridge 611 is inserted in this manner, the ink cartridge 611 does not
recei ve any abutnent 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 nay be inserted into the
interior of the recording apparatus main body 3, and in this case the user
cannot visually confirmthe state of the rear, end _%or5&§3%612f. 00264] For
this reasbhastebig IHFIRT AT OFoFPENeLRBRT (9 ludgEe 1 ngs $RY S (A Mider ti on
state of the ink cartridge 611 is normal, or_not even %?en t he user has
erroneouskpei RERF{ @A MRS RKE £39€ r gt C 51, TOffef t et 11 9P bérlqnley t hat
the user may rotate the ~lever arm 31 toward the sgt os'hio wi t hout
correcti ond - ACORSEFLRMELY as2E AR R nt i 1992, 7t AB eIBs g 502§W8FIFF? t hat
the 20 ink_cartridge 611 may be | oaded in_a stat t he, nornal . | nser.tion
State of Pher? HOERAS B AN PEh BAPYORE antletif b A LFIR S Mol di ng
unit 30 is operated due to errong§%§ i ns rtLom 0 artrid 11

(her edf t ef SrefARRY &0 2aBOSEf 8RBTSO T DadiNg™) C%é%ggg]glegéé rof ngaslee hi s
2t an uppeP0EeBL T nABRE LRGN FaRRFR o6t of het B aT TSR Oh BT WG T eset
gosi 107 e D S8 LA 0L 00 900, e L0 ERe61 F08 e
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 cannot visually confirm the state of the rear end
portion 612f.
[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 erroneously inserted the ink cartridge
611, and there is a .possibility that the user may rotate the
lever arm 31 toward the set position without correction. As
a result, as shown in Fig. 22, there is a possibility that the
20 ink cartridge 611 may be lcaded in a state (the abnormal insertion
state of the ink cartridge) in which only one side of the cartridge
holding unit 30 is operated due to erroneous insertion of the
ink cartridge 611 (hereafter referred to as "erroneous 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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set position. In this nodification, since the armmin 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
(seeFig. 42) . Accordingly, 10 the novenent of the rotation slide nmechanism
32 associated with the rotation of the I ever arm 31 can be restricted. That
is, the ink cartri d%% can be stopped with buﬁxrrent feeli ng at the
pr edet er Mifed igosial dheSGE thersid 100 SiiflR €ar tPPI§ESEE1PPS o888 tB0266]
At this time, the predeterm ned position 500 is sugh 15 f osition_that the
ink cartrd L § AhEI TP hyI HELRA Ehe a2 hbPRIi A thRFtL186°ana Befdre the
ink cartridge 611 is |oaded by the r,otationhof t he | ever (ilrm31. h
Accor di ng'=1’y’-ifg e greedei&ta e T90Sitio%h %o Can B8 set™ 3lesPHBFAshiPSuch a
state that the rear end portion 612f of the ink cartridge 611.i ot ruded
out si de ZRE REFEHI nd Tapgpdra %?W'B.Slﬂ’scea Thes D B 3%92 Y can
visually confirmthe rear e g ortion 612% o{ t.he. in rtridge ,611, .and
easi |¥ ju-"d}gé?fv\]%}é?h]&"ecrhé‘rﬁhg rﬁiwréeisalsg Pt G #Poléczgt?%%g%ﬂalsgdnor nmal
or not. [0O0 G%I a case that, the insertion state,is . ) t?; 25
i nk cart Ay fafpélé’r‘fa& or'redth ri]ﬁ]sztot ég‘eaggprrl.%hAEngg? ﬁr&%%g,%h-}@ i?ieit is
possi ble to remarkably reduc i bi | ? t e{; K G hied g-?él of
t he abporﬁtﬁﬂ%@rlﬁ o%)rsﬁjacfré%log @?Lfsg’ﬁ)g’gﬁis% t %a%‘g dg]f)ysnjt e rotati gné
Operatl(”%fgttisﬁlé%%eEe Qqﬁ%%'the rotation of the lever arm 31 from the
reset positiontowardthe set position (seeFig. 42). BAccordingly,
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 loaded.
[00266] At this time, the predetermined position 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 to 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 result, the user can
visually confirm the rear end portion 612f of the ink cartridge
611, and easily judge whether the insertion state of the ink
cartridge 611 is normal or not.

[002677) In a case that the insertion state is not normal, the

25 ink cartridge 611 can be correctly inserted again. Accordingly,
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[00268] In a case that the insertion state is normal, the knob 5 74 of the
|l ever arm 31 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
farmed 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 play can be provided for the rotation restriction of the
| ever arm 31 toward the set position. Accordingly, when the ink cartrijdge
611 i s indérit&dPafgdiPhé SBuFRBAEXRBLlYatigEHCe fHROFRYVRELAFM BRatsthethikd to
the extent corresponding to the 15 play. As a result, the user can easily
recogni ze CBRAT 1EHE Sdt MEnttRed FRANRF Mans T St I tHE G 1Id THEFPRRRUBIL i s
caused by _the restricting partiaqon 503. .Then, the user can readily rel ease.
the | ever 18PRES1 PRy &he K B TUEY By e YT id% T gl - portion
503. 20 [00270% As descri bed above, since only the restricting portijio 503
Us formed IH026RA 1 edd SHERTE G ok ERGN 6T G4CkI F19 WD 7 % BPEMgdvdERE 1k
rotation qof the lever arm 31, the lever armrotatiqgon resiricting, mechani sm
502 can bddcORSHIGCEIATCAE 31 it RFEwLORB5ES it ERALERSE LPRCT&35RtE ntftber of
0272]. Even_if such

t ts. 2 .00271 i Xt h di fi ti -9
2 Struct uPé He f85§65;a€31?ﬁ]é°°§ﬁo' Shar 53?'93%%3%5?@ vt PRES CROTRI SR dge
géﬁolia?d%ﬁggggggégTyIéﬁ&“&eéﬁ%@f? f&adsiﬁ%ffﬂf“ﬁéréfﬁéé%“%f??ly avoi d the

[00269] The restrictingportion 503 canbe formed to abut against
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 position. 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. BAs aresult, 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 [00270] As described above, since only the restricting porticn
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 502 can be constructed easily with low
cost and without increased number ¢f component parts.

25 [00271] (Sixth Modification)
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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 my be noved to the |oading position by rotation of the |lever 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 nay cause | eakage of ink due to capillary
action. Fig. 22 shows a state in which the ink cartridge 611 is erroneously
| oaded. [00273] As shown in Fig. 22, in a case that the ink cartridge 611
is erronedl8PyZload&yern id § 3 SINTrITre riserid avasidttde 1@rprnmke i nk
cartridge) in which only one side of the cartridge holding unit 30 is

oper at ed dneersieprohebdsof ide ingncartrhdge hkl dar eAre§edsas memeiore® end
portion 612f of the ink cartridge 611 is_tilted. That is, the rear end
portion 62PPHeofit He dhkiieattriigerpletied Yaa €9 e thiferBnOKBad a1 § ¢ oD

hol ding unit 30 is 20 not operated properly is protruded in a rear surface
si de (upwaFarg Oﬁnthﬁg%n52§a¥ﬁré%ﬁ%aﬁiEd%e%ﬁ¥%et?ﬁﬁr%ﬁ§e¥ﬁ&P$mﬁﬁ¢6%tH¥2fa of
the ink cartridge 611 in a side where the cartridge holding unit 30.is

oper aPed pEOPBEEVOY MR s AGEHOLCEERT 6h, tRSFSsiti BrnaPSSuPEféF¥ntR2bethRen
the rear end portion 612fa in the side properly 25 operated. and the rear end
portion eiQ#bCPﬁchg%i gé?n?ﬁ P dpemdy Le9BovEHef at Eﬁeiﬁoﬁ%ﬁlg [ROZYA°hi s
g‘ggl %Fg;bg&%éaf%&/b&?ggg&tfqu%ggé?kar(fcﬁ:gel 919}? ca%rtrr%ra%%u%laogprg@égds uni t

loaded 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 erronecusly loaded.
[00273] As shown in Fig. 22, in a case that the ink cartridge
611 is erroneously 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 erroneous 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 operatedproperly is protruded in a rear surface side (upwardly
in Fig. 22) in comparison with the rear end portion 612fa 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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of the ink cartridge 611 using this positional difference between 5 the rear
end portions 612fa and 612fb. 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 load warning unit 504 is provided for the attachnent/detachnent
device 1 for the ink cartridge 611. The ink cartridge erroneous | oad
war ni ng unit 504 has such a function as to generate a warning to a user
when the ?R%r%g?@r?ﬂggm%il i s erroneously Ioaded 15 More specifically, the
unit |ncIu 29

ink cartr ron ous | oad_warni.n es a.lid nenber
rotatabletgﬁgag a li Blﬁp@ﬂgéﬁbgétlp I&FuﬁF@Yé £d HPGgeaEnlpﬁSéFFﬁéﬁd@ﬁening
ortion 505 for the, ink cartridge d ri bs 506 formed on an i.nner side
of the |?Iar%%%? Lead Ji7 Wﬁ’n%g@‘} gk s e%aaqwewm d56¢ed at
posi tions C|n kthe‘ge(§ gqlportlo 6l12fa.and 6 %tn t he C|n|t|es
AR S S S S BT AL - B S PRk R eSS
cartridg e 611 ict, rota i d nber nd event the lid
ey ??5%%5&%?%%&%%%23 adimel TiadD 95 Tehre ety 41 Rk S Eheal

| oaded. - 02 8 The_ ink car e eous | oad rning unit 504
further n%%s az é 8%5H}cpose é Fggtgﬁﬁgoge léﬁuégtgats ag open/ cl ose

of the i %@?ﬁ@?r zgig‘f.’mﬁi&ﬂnalll@kfl %rérré dsgec rc;noarheosLide QJaidengg showing an
operation mode of the ink cartridge erroneous load warning unit
540.

10 [00276] In this modification, the ink cartridge erroneous 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 erronecusly loaded.

15 More specifically, the ink cartridge erroneous load warning unit
504 includes a lid member 29 rotatable about a lid open/close
fulcrum 510 to close an insertion opening portien 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 1lid member 29, so as to abut against
the ink cartridge 611, restrict rotation of the 1lid member 29
and prevent the lid member 29 from being closed when the ink

25 cartridge 611 is erronecusly loaded.
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state controller 520. 5 [00279] The |id menber open/cl ose detector 507 has a
| ever protrudi ng piece 508 which abuts against a protruded portion 509
provi ded on the inner side of the lid nenber 29 when the |id nenber 29 is
closed, to thereby detect the close of the |lid nenber 29. The |lid 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 nenber 29 in order to securely detect the open/close state of the
l'id menber, 29. [002 The ink cartridge erroneous | oading .state_controller
157550, had (D078 Ta o ie DhK FORCE T O C ERELIERS S oA B FO aBpar St Tyl Rebody
is not activated unti,l the Lid ne r qpen ose detecto 507

ot oot 5.t HEEIUEES B ieePTRAC HeRB aE tosdor S 035 £ eF e chs A7 rbRe/ alefat e i n
whi ch the ink. cartrjdge holding unit 30 is properly operated in both sides
(normal 't Rertifor L GeaiRt 4 P 197k T (7 M) CHh e F R RE TRROEARLr | dge
611 is pro%er%y Io%gegg.Fir$% the lid nenber 29c in open state is rotated
about t he 3% o&&ﬂ Cos€%F ulcrum 510 in a direction to close the insertion

R 19 D 05t (LS AEe A08 S SO o Ol

cartrivdge 'S, "'since e Tfear éen

| ocat ed onl.y, qt, A ROYILION 20 P8, O, LS, £ £ LI POL L 00 BIELR. L PRI G, 'S _nO

possibiliF& t abuts agail nst e Tear por a. The

lplr gt ?ﬁgggrSOQC%r}o%JeLH torhert}{é)tia}{r%ir i@iéé]eofaﬁ?e dif&%é%ef%é h@ﬁeﬁ hf?he

lid member 29 is closed, to thereby detect the close of the 1lid
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 lcading state controller
15 520 has such a control function that the recording apparatus
mainbody is not activateduntil the lid member open/close detector
507 - detects .the close of the lid member 29..
[00281] Fig. 43A shows a state inwhich the ink cartridge holding
unit 30 is 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 open/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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portion 509 provided on the inner side of the Iid nmenber 29 pushes 5 the

| ever protruded piece 508 of the |id nenber open/cl ose detector 507. As a
result, the |lid nmenber open/close detector 507 can detect the close of the
lid menber 29a. (00282} Fig. 43B shows a state in which the cartridge
holding wunit 30 is not properly operated (abnormal insertion state of 10
the ink cartridge) , and then the ink cartridge 611 is erroneously | oaded
wi t hout correction. In Fig. 40B, reference nunerals 612fa and 612fb
respectively correspond to the rear end portion 612fa in a side where the
cartri dgePhdth ﬁ@%letndﬁ‘»@olré:lﬁpoﬁélzlf?'OEE?&?GHS RRPHELR ekt eddgortticon
612fb in a, side m@ere t he cartrldge 15 holding unit 30 is not_properly
oper at ed BE° sHwAPPLSFRga1pst I[?)G?@(?] eFijrl%CfrtJtCNé 9%t avenbBE Do memksigen

state is rotgﬁfg aﬁout the |i en/clos fulcrumin a direction to c| ose
the insefel BERRRY Trd lS‘o F\%CFFBg %‘béhéﬁet}b?w%di h the
de of 29 th t 0 and ht d

(tof ai'e &ﬁtar%?w@naraaﬁ’%@sngn&% LERTE LR AL
b b t th t 612fb d h f

100, 800 byt agairet thetear. sd BRI CLA0 durip ne couee of
nb d st 29 t that t th

25 pfétru{aﬁ‘z} o 3% D 405 banttbt | br&<S RREE | oep/ BFSEF LaBtepreBe 5076650508

That is, éhe d nmenber opeﬁlgkgs§.gete%%§r g 7 do not detect close of the

lid menbe eE%C [55%82 CftrPhe &% I'g Open/close detector 507 can

[00282] 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 erroneously

loaded without correction. In Fig. 40B, reference numerals 612fa

and 612fb respectively correspond to the rear end portion 612fa

in a side where the cartridge holding unit 30 is properly operated

and the rear end portion 612fb in a side where the cartridge

15 holding unit 30 is not properly operated as shown in Fig. 22.
[00283] 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 612fa and 612fb).
Therefore, since one of two ribs 506 abuts against the rear

end portion 612fb during the course of rotation of the 1lid member

29, the rib 506 hinders the rotation of the lid member 29 and
stops the 1lid member 2Z9b at that position. As a result, the

25 protruded portion 509 cannot press the lever protruded pilece
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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
| i ke (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 |id nenber 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 wthin the

recor di ng°R&ad E@a?slsexEEEtéadmﬁéﬁgﬁﬁeopﬁ@/§épﬁﬁi&QéeGiPri§0§rﬁ@n@@&sly

| oaded. 15 Accordingly, even if the ink cartridge 611 is erroneously | oaded,
there i s ABLBESsFBPERt Lt hde dst @smbesn £9-eaked to the outside of the

apparatus due to the initial filling step or the like. [00286) In the above
enbodi nent Y448 4Andi FuEa®8ns thend 14 Merdst GREGY VLB e §fieE paltk e t ype,
wherein a plurality 20 of color ink cartridges are integrally fornmed, has

y
been enpl 6§BYEI tHBWEGEE, thalk &het dildydemhedvidted § d¥fe Gidaadr figrte mn
i ndi vidual . col ors may he enpl oyed, or ink cartridge packages for two or
{hr eeScol BLECEECh RRGTBL. SRpoad Tag HRER M CarAtidgs GREP i qutben an
Further, two s%ts of thﬁ secgnd i,nions 79, .the 25 third pinions 80 and the
third rackE®8E AR B&"&rr &g es@ﬁﬁﬁrﬁ@%ﬂl%PQWQQK) at the lever arm 31

e LBE0RR o pHiReRh e o S SPRLAAL A b S SeSL T 0o
pi ni ons 7gtakg %gngE?EEr 520 (see Figs. 43A and 43B}, the recording
apparatus main body 3 cannot be activated until the lid member

10 open/close detector 507 detects close of the lid 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 reccrding head 13 is
executed when the ink cartridge 611 is erroneously loaded.

15 Accordingly, even if the ink cartridge 611 is erroneously 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.
[00286] In the above embodiment and medifications, 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 72, the

25 thirdpinions 80andthethirdracks 8l maybearranged symmetrically
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a stopper may be provided that permits the insertion of the ink 5 cartridge
611 only when the lever arm 31 is |ocated at the position shown in Fig. 3.
[ 002881 The stopper includes not only the ink cartridge erroneous insertion
prevention unit 101, 201 or 301 descri bed 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 enploying the engagenment structure
formed both for_the ink cartridge 611 and the fixed frane 61. WHAT IS

CLAI MED |8t ghephevak 2EFt ¢ dgd i Hathmetity ok dchihdte deldde baghith amads
an ink cartridge into a main body of a recording apparatus by sliding the
i nk cart r PEBECPESAPRI TG OF I a1 Y BFL FOY ti%g CReCHINI & £BE 1rfAadiifd t he

i nk cartrigge ugon i nsertion gf the ink cartridge by a predeterm ned
stroke; afd &PfotafPhgPERYCRI 7 di by HRENSRFSM R HPBYUE? ng it @dd¥d o or ce
required for,_loading the ink cartridge by using rotation 10 of a |lever arm
and | ever BgECPRBRE TS DeaRd NP echhhditt PRTERE tPE DFERTOPNLRE & érikar m

into veneni of another predetermned stroke . .required for | oading the ink
o 1 PageCaBtr MAE he IO P SOERLRHER B ot dimits HEY Aeet Nad R t o
claim1, erein tpe caétridge hol di ng mechani sm 15 includes: an unl ocki ng
mechani snttA4t tBn*r8nove the ink cartridge

(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 erroneocus 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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fromthe main body of the recording apparatus by nmerely rotating the |ever
arm 3. An ink cartridge attachnent/detachnent device 20 according to claim
2, wherein the unl ocking nechanismincludes: an unlocking pin that is noved
together with the ink cartridge as the lever armis rotated; and an el astic
unl ocking piece for releasing a | ocked state of the ink cartridge
bydifferentiating travel loci of the unlocking 25 pinin a direction in
which the ink cartridge is inserted and - 102 in a direction in which the

ink cartridge iis removed. 4. An ink cartridge attachnment/detachnment device
accordingﬂﬂgleﬂéLﬁéiiﬂﬁﬂeﬂéﬁn the cartridge hol ding nmechani sm includes: 5 a
| ock slider, which is slid againét an urging f?rce exerted_ by an extraction
spring by contactin§alBreSefhgifiPs ptbrelithy/ detarIBRBL FCY WS oppdst e
sides of the ink cartridge;, sl.i der hol der,, ich is noved together with a
movabl e £PERE i RK sqqr%afm%w g PRED IRRKY QT deF ©CABARI cHRY BN

paw , mhigh ig.rotatg%ly.c nnected to the lock slider and which engages an
engagemenP?r £5 6P FedREn Cad|bI 39 G10| PP 4o ‘CWitbi ne the | ock slider and

(he ki der ol det e | PBGLDSI\ ALPF SBTG Lot g, e engascrEn pov
relative Ego%h§n£8% i%hig%rthe ink cartridge by a predetermined stroke;
and
a rotating and sliding mechanism for producing pressing
force required for loading the ink cartridge by using rotation
10 of a lever arm and leverage principle, and for converting the
rotation of the lever arm into movement of another predetermined
stroke required for loading the ink cartridge.
2. An ink cartridge attachment/detachment device
according to claim 1, wherein the cartridge holding mechanism
15 includes:
an unlocking mechanism that can remove the ink cartridge
from the main bedy of the recording apparatus by merely rotating
the lever arm.
3. An ink cartridge attachment/detachment device
20 according to claim 2, wherein the unlocking mechanism includes:
anunlocking pin that ismoved together with the ink cartridge
as the lever arm is rotated; and
an elastic unlocking piece for releasing a locked state
of theinkcartridgebydifferentiatingtravel locioftheunlocking

25 pin in a direction in which the ink cartridge is inserted and
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in a direction. perpendicular to a loading direction in which the ink
cartridge is | oaded and which has a guide protrusion that engages a guide
groove fornmed in the slider holder. 20 S. An ink cartridge '
attachnment/ det achnment device according to claiml, wherein the | ever arm

i ncludes: a base end, which is rotatably connected to an upright rotation
pin provided on a fixed frame; an arm mai n body, which extends fromthe base
end toward 25 a rear face of the nmain body of the recordi ng apparatus; and
- 103 - a knob, which is attached to a distal end of the arm main body,
wherei n ahid EHHPEI LR HYy YRIGHshBRdERKDERREEAIERe16a8MO¥RE and t he fi xed
frame and urges the |lever armto be positjoned, 5 at_either one of right and
left rotation ends.?®. 17 ?ﬁktﬁéﬁg?iGBEaQLFEEFﬁgﬁFPﬂgpﬁeﬁnéﬁﬁlﬁgvice
according to claim5, m@ereif a transnigﬁion nenbgr tgai IS rotated,

toget her 3FTHFIHI | &Verlatth +s CBRREEP e ENFBUGRIG9Fr B88LHBY REFBE8d SMspri ng
to the base end of the lever arm and wherein, when the 10 lever armis
rotated iP&Y&et ermined direction to load the ink cartridge, an urging

orce;cxerL o0 DY e L A3ELT % LOETSRSE, oSBILAPREeaes Ptk RO sl
An ink cartrid et%It%phnent{detaghnent devige 15 according,to cl.aim.1
wher el n_ (He FoEAITAS At SPFAP O NECPBRTEN 7 s CORa 1R dd by * 2 IPEER g
pi-nion ”%gﬂ%@iggg of two opposite sides of the ink cartridge;
a slider holder, which is moved together with a movable
frame while slidably holding the lock slider;

10 an engagement pawl, which is rotatably connected to the
lock slider and which engages an engagement rib formed on the
slider holder to combine the lock slider and the slider holder
together;

a lock spring for urging the engagement pawl toward the

15 engagement rib; and

aslide lockpiece, whichslides, relative to the lock slider,
in a direction. perpendicular to a loading direction in which
the ink cartridge is loaded and which has a guide protrusion
that engages a gulide groove formed in the slider holder.

20 5. An ink cartridge attachment/detachment device
according to claim 1, wherein the lever arm includes:

abaseend, whichisrotatablyconnectedtoanupright rotation
pin provided on a fixed frame;

an arm main body, which extends from the base end toward

25 a rear face of the main body of the recording apparatus; and
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8. An. ink cartridge attachnent/detachnent device according to claim?7,
wherein the rotating and sliding nechanism includes: 20 a first pinion,
which is attached to a base end of the lever armto rotate together with
the lever arm a slide bar, which has a first rack nmeshing with the first

pi nion and a second rack for transmtting novenent of the first rack
downstream al ong a transm ssion path; 25 a conbi nati on pinion, which has a
second pinion neshing - 104 wth the second rack and a third pinion for
transmtting rotation of the second pinion downstream al gng the )
transmission pét KRobanyhd cbhilsdakseékheghitenai d1p+8vi eE 8h BhRoIEBI B HR ane
slidably 5 attached to a fixed frane and neshes with the third pinion. 9.
An i nk caPPFdee attachnment/ det achnment device according to claim@8, wherein
the transm ssion path provided. by the second rack, .the second pinion, the
Lhird pinion afBetien Bhird SALS SR IhgEY 1 RELFEDIOF TGRER anke | BT € si des

f th 10 | 10. i_nk trid t tachnment/ det achnent . devi
accor di ng 6 BRdi TR PR Ao A BFHGS SHC | TR Cartt AGeo8r pOREbighes

cart 1 ge e RS IOBFer L 15 A T THELE P ST AT 3851 11 on at whi ch the
L?V:Leﬁrnlls S%ﬂposgglHgﬂp%ﬁr(¥Eéé§ﬂ%{%%éﬁméﬁ¥7éé%%éﬁ%éﬂédggvigeconpleted,
according toclaim 5, wherein a transmissionmember that is rotated
togetherwiththe lever armis connected throughapressure increase
spring to the base end of the lever arm; and wherein, when the
10 lever arm is rotated in a predetermined direction to load the
ink cartridge, an urging force exerted by the pressure increase
springpresses andholds the ink cartridge so that the ink cartridge
closely contacts a flow path member.

7. An ink cartridge attachment/detachment device

15 according to claim 1, wherein the rotating and sliding mechanism
is constituted by a rack and pinion mechanism.

8. An ink cartridge attachment/detachment device
according to claim 7, wherein the rotating and sliding mechanism
includes:

20 a first pinion, which is attached to a 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 movement of the first
rack downstream along a transmission path;

25 a combination pinion, which has a second pinion meshing
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the lever armis |located at a position other than a reset position at which
| oading of the ink cartridge is enabled, or when the ink cartridge is to be
inserted while the ink cartridge is not 20 held by the cartridge hol ding
mechanism 11. An ink cartridge attachnment/detachnment device according to
claim 10, wherein the ink cartridge erroneous insertion prevention

mechani smincludes: an erroneous insertion prevention protrusion protruded
from 25 a fixed frame of the recording apparatus toward a |ock slider; -
105 a slide lock piece sliding, relative to the lock sljder, in a,

di rect i on"pek JAIRISEGPRE TRCK &id &cth bR iFH WAL A OE her 3mR™ Lt 19 itqé tiion
inserted; and_a guide groove, ggich is forned in a slider holder ed 5
toget her ¥fthR% g%GaBFiePFPéﬁE‘ WPRETFEEORLPRY &PFardtiSM g d OWhAH /i s
engaged with a guide protrusion provided on the slide |ock piece, wherein

t he guidea@?oove i s shaped so that, when the ink cartridge is to be

ook piece 1 akBs 1T AR g H O RS0 BB BROUGNE AT GBRE agt=nr ot ar Y |
Che i ik caFFrrRgH. Coha” taRer R rahFy P uea e HORt /96 ASHAShE davrEe
according to chai m 10, pherein the i 0k AL e LLIORRAYS gla daser tion
prevention nechani sm'i ncludes:" an“erroneous 1Tnsertion prevention protrusion
prOtrUdedaéégghing to claim 8, wherein the transmission path provided
by the second rack, the second pinion, the third pinion and the
third rack is arranged in each of right and left sides of the
10 lever arm.
. 10. An ink cartridge attachment/detachment device
according to claim 1, further comprising:
an ink cartridge erroneous insertion prevention mechanism
for preventing the insertion of the ink cartridge when the lever
15 arm is located at a set position at which the lever arm is supposed
to be when leoading of the ink cartridge is completed, or when
the lever arm is located at a position other than a reset position
at which loading of the ink cartridge is enabled, or when the
ink cartridge is to be inserted while the ink cartridge is not
20 held by the cartridge holding mechanism.
11. An ink cartridge attachment/detachment device
according to claim 10, wherein the ink cartridge errconeous
insertion prevention mechanism includes:

an erroneous insertion prevention protrusion protruded from

25 a fixed frame of the recording apparatus toward a lock slider;
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a fixed frame of the recording apparatus toward a lock slider; a slide |ock
piece sliding, relative to the lock slider, in a direction perpendicular to
a direction in which the ink 20 cartridge is inserted; and a gui de groove,
which is formed in a slider holder noved together with a novable franme of
the recordi ng apparatus, and which is engaged with a guide protrusion
provided on the slide |ock piece, 25 wherein the guide groove is shaped so
that, when the lever - 106 armis pivoted fromthe reset position to the
set position while the ink cartridge is not held by the cartridge hol ding
mechani sm the §Lide LEEK pilEcE SakEdNg t MGG Itetddha das bt rinto
contact with the erroneous insertiqQn preventjon protrusion and 5 to prevent
the insertToh Bt FBREIPAK PEAPEFIdGE 213 FOAR i & itqT dge which the ink
attachnment / det agchnment device according to claim 10, wherein the ink

cartri dge®f Fbnedfis1Si AB&EEtEF/ p&¥ent i on nmechani smincl udes: a col lision
avoi di ng mechani sm.f,or, when th .i?y.cartrid e. 10 is.ipserted while the
lever arm s | BcabEHSaBTRONGsI FPO ool O Fhet 1aedte ped e move

preveRti G, SeLELIELAON O 30 Bhaskn UOUIY PLESE WIS L5, Calioot Y @
cart 11 9%, AL LASHETOAGERLACDTERS O5YL g8 dPeEseLoh iR 6L ) e WAl P the
lock piece,
wherein the guide groove is shaped so that, when the ink
cartridge is to be inserted while the lever arm is located at
10 the set position, the slide lock piece takes a traveling locus
to be brought in contact with the erroneocus insertion prevention
protrusion and to prevent the insertion of the ink cartridge.
12. An ink cartridge attachment/detachment device
according to claim 10, wherein the ink cartridge errcneous
15 insertion prevention mechanism includes:
an erroneous insertion prevention protrusicn protruded from
a fixed frame of the recording apparatus toward a lock slider;
a slide lock piece sliding, relative to the lock slider,
in a direction perpendicular to a direction in which the ink
20 cartridge 1is inserted; and
a guide groove, which is formed in a slider holder moved
together with a movable frame of the recording apparatus, and
which is engaged with a guide protrusion provided on the slide
lock piece,

25 wherein the guide groove is shaped so that, when the lever
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a collision avoiding convex portion rotating together wwth the engagenent

paw ; and a sliding face slidably contacting the collision avoiding 20

convex portion and being integrally formed in an engagenent rib to be

engaged with the engagenent pawl, wherein a rotating |ocus for the

engagenent paw is set so that, when the lever armis |ocated at a position
other than the reset position and when the ink cartridge is inserted, a 25
normal rotating |locus of the engagenent pawl by which the unl ocking - 107 - |
pin collides with the elastic unlocking piece is corrected and an avoiding |
rotating PEEUSSHYIVAFEA PHIM dhedkisss BPAL8ACROEC bt ISedePaistifipRewki st i ¢ \

unl ocking piece is selected. 15, An ink cartridge attachment/detachpent
device 5 &Ekeowakribalf%ﬂc 3 mhS1BO bVl Py Ehe e ctitde hgddiagr Baehasism,
insertion preventio chani smincludes: an erragneous insertion prevention
flap which Sgﬂgea OggtPéEF?oBa5?%iqLRR?W&&%?QI%?CF§V6P Q?nPFQUBgéa%@HOat
the reset p%sition, ang adogts a proﬁection attri bute when the | ever arm 10
i s | ocat eGCRt-35 ST bHeOPREPTERYA thESFESEP BEEVEPEACNAREC LAUFSPAL #BAAl

di rectd on changi n hani sm f.or convertin novement of the lever arminto
moveneht &P B V@?F%&Q%W%ﬁyp‘?%eﬁﬁ o%a’f’t'r’éb‘.ggﬂﬁ. An ink cartridge
attachnent/ det achnent device 15 according .to cl aim 15, wherein, the erroneous
i nsertion prevgﬁrio fH%ﬁ)%%ﬁ; g é&t chmentfﬁetac ment device

according to claim 10, wherein the ink cartridge erroneous
insertion prevention mechanism includes:
a collision aveiding mechanism for, when the ink cartridge
10 is inserted while the lever arm is located at a position other
than the reset position, preventing deformation of an elastic
unlocking pilece which is caused by a collision to an unlocking
prin provided on an engagement pawl.
14. An ink cartridge attachment/detachment device
15 according to claim 13, wherein the collision avoiding mechanism
includes:
a collision avoiding convex portion rotating together with
the engagement pawl; and
a sliding face slidably contacting the collision avoiding
20 convex portion and being integrally formed in an engagement rib
to be engaged with the engagement pawl,
wherein a rotating locus for the engagement pawl is set
so that, when the lever arm is located at a position other than
the reset position and when the ink cartridge is inserted, a

25 normal rotating locus of the engagement pawl by which the unlocking
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a flap main body directly contacting an insertion end face of the ink
cartridge to prevent the erroneous insertion of the ink cartridge; 20 a
rotary shaft rotatably connected to a fixed frame so that an axi al
direction of the rotary shaft is set in a wdthwise direction of the fixed
frame; and a conversion camfollower provided to an end face of the flap
opposite to the flap main body so that the rotary shaft 25 is |ocated
between the flap main body and the conversion cam- 108 follower, wherein
t he erroneous insertion prevention flap always adopts the projection
attitude bin rezklides) witluridied fagices furdmaainqingiang renisar ndedted end
arranged between the fixed frane and the 5 flap. 17. An ink cartridge

at t achnentdererihdiond debvateng ateovdi by vhicharhe18nlankisonpihedponati onal
direction changing nechanismincludes: a trigger which pivots in a

directi oncotlide wbvenehe elastoct nelpekéndapaebg aspsedecdedi-ned angl e
about a rotation pin provided wupright on an upper face of a fixed frame; a
conversion cam¥ol | Boeinkresrteddgs ehsachmenssdstiprbaenitonevacevent i on
flap; and an urging nmenber for urging the trigger in a direction to 15
rotate toweeerdhed| eveflaim 1@8.Wg\ﬁrﬁhkl Ehet Andgeaatradnre s @8R EMeNt

device . . . _
insertion prevention mechanism includes:

an erroneous insertion prevention flap which adopts a
retraction attitude when the lever arm is lccated at the reset
position, and adopts a projection attribute when the lever arm

10 is located at a position other than the reset position; and

a rotational direction changing mechanism for converting
movement of the lever arm into movement of the erroneous insertion
prevention flap.

16. An ink cartridge attachment/detachment device

15 according to claim 15, wherein the erroneous insertion preventicn
flap includes:

a flap main body directly contacting an insertion end face
of the ink cartridge to prevent the erroneous insertion of the
ink cartridge;

20 a rotary shaft rotatably connected to a fixed frame so that
an axial direction of the rotary shaft is set in a widthwise
direction of the fixed frame; and

a conversion cam follower provided to an end face of the
flap opposite to the flap main body so that the rotary shaft

25 is located between the flap main body and the conversion cam
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according to claim 17, wherein the trigger includes: an armrotatably
connected to the rotation pin, and extending in a radial direction; and 20
a conversion operating portion extending in a circunferential direction
froma distal end of the armtoward the | ever armand the erroneous
insertion prevention flap, wherein the conversion operating portion has, at
its input side, an input contact portion that directly contacts the |ever
25 arm and, at its output side, a conversion camface, which slides - 109
and contacts_the conversion camfollower of the erroneous ins erti on
preventi ohot}@PET49. An ink cartridge attachment/detachment device
according to claiml, further conprisin 5 a creep | oad reguction mechani sm
for reducing aweﬁé@p;mt@&cﬁrr%@%tﬁsE—ESFﬁ%é%dﬁr&Yq%% P 23WEYSGHORYS t he
mai n body of the, recordin tus, that is caused whe thej{ever arm

cont i nuousP§ p§Pé9§té9ntﬁE%§§ dﬁo Vt EEF AV 1RF GF RELNE ?&%ﬂ'?§mbﬁﬁbosed
to be when | pading of the ink cartrid IS Cco ted, 10 2 in

car Ur i dgeuRgE AGHRGHOP Het Behrbit SHEUREES BEETTN o't of LTS mh 91 AT & ¢ he
creep |Oﬁg reduction mechani sm includes: an urging nenber f or urging the

| ever 2ar FBEated at the set position to rotate toward the reset posi ti on;

R IR Ml AL RO TR LR
according to claim 15, wherein the rotational direction changing
mechanism includes:

a trigger which pivots in a direction of the movement of
10 the lever armby a predetermined angle about a rotationpinprovided
upright on an upper face of a fixed frame;
aconversioncam follower provided to the erroneous insertion
prevention flap; and
an urging member for urging the trigger in a direction to
15 rotate toward the lever arm.
18. An ink cartridge attachment/detachment device
according to claim 17, wherein the trigger includes:
an armrotatably connected to the rotation pin, and extending
in a radial direction; and
20 aconversionoperatingportionextendinginacircumferential
direction from a distal end of the arm toward the lever 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

25 arm, and, at its output side, a conversion cam face, which slides
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.position toward the reset position by a predetermned pitch. 21. An ink
cartridge attachnent/detachnent device according to claim1, further
conprising: 20 an ink cartridge insertion state judging nechani sm which,
when a user attenpts to insert the ink cartridge beyond a predeterm ned

di stance, stops the ink cartridge at a predeterm ned position before the

| oading of the ink cartridge, and makes it possible for the user to judge
whet her insertion state of the 25 ink cartridge is normal or not. - 110 22.
An ink cartridge attachment/detachnment device according to claim21

wher ei n t #edicaktagtsrtitgeonisssiporast be bloyadgiindherechaneensiimdarddsn a

| ever armrotation restricting mechani smwhich restricts 5 rotation of the
| ever arnPFevanhipBsétapesition toward a set position so as to stop the
inserted ink cartridge at the predeterm ned position. 23. An ink cartridge
attachment / det &8hneht 4B%i cartiddeedpidgachnendi/felachilesreideniise | ever arm
rotation restrictin 10 nmechani smincludes: a restricting portion which is
di sposed %@C@ﬁﬁlF%sgP Fo3ihi dn f¥KtRegureEPrrdsigdi‘di ng the rotation of the

| ever _arm and which restricts the rotation of the |ever armtoward the set
posi t Pon.  24. 2 AT 9%k 108 FREYELAPPRRRRAR ] S8t Eth Aesficdéd 8 CUSRRAGHMI ng to

claim1l, further cpnprisinq{,an,ink cartridge erroneous | oad marnin%
nechanisn?hhﬁpchﬁ imposed on individual sections in the main body of the

recording apparatus, that is causedwhen the lever armcontinuously
stays at the set position at which the lever arm is supposed
to be when loading of the ink cartridge is completed.

10 20. BAn ink cartridge attachment/detachment device
according to claim 19, wherein the creep load reduction mechanism
includes:

an urging member for urging the lever arm located at the
set position to rotate toward the reset positicn; and

15 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 predetermined pitch.
21. An ink cartridge attachment/detachment device
according to c¢laim 1, further comprising:

20 an ink cartridge insertion state judging mechanism, which,
when a user attempts to insert the ink cartridge beyond a
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

25 ink cartridge is normal or not.
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when the ink cartridge in abnormal insertion state is erroneously | oaded,
notifies a user of the erroneous |oading of the ink cartridge. 20 25. An
ink cartridge attachnent/detachnent device according to claim 24, wherein
the ink cartridge erroneous |load warning nmechani smincludes: a rotatable
lid menber capable of closing an insertion opening portion for the ink
cartridge; and 25 a rib fornmed on an inner side of the |id nenber, - 111
wherein when the ink cartridge is erroneously |oaded, the rib abuts against
t he ink cartrid%e and restricts rotation of the lid nmenber, to thereby
prevent the |id4mentdr ok ngoe | aserrhment/ dapaschrerhrdey dge
attachnent/ det achnment device _according to claim25, wherein the ink

cartri dge 36FCEREATs FPoBHE 1Rt i WG eFedRakP e BKAadr 1dee daesrtaoni gtakfber
open/ cl ose detector which detects open/close of the lid nenber. 10 27. An

i nk cart r PH§9180 FAFTERYTet RNHIRS devi ce  according to clai m 26, wherein
the ink cartridgiﬁerroneous | oad warning nmechani smfurther includes: an ink

cartridge errofe ¥er%$WWﬁﬁ§ﬁE&?PgﬁﬂﬁWQﬂqQﬁ“QM%%ﬂﬁan6P§VEH%§htﬁ%SFééﬁFﬁing
appar a us o1 0odyd LR PEL08 okl valsd . 15, untiL Ll L, perber, opep/of ose
position so as to stop the inserted ink cartridge at the
predetermined position.

23. An ink cartridge attachment/detachment device
according to claim 22, wherein the lever arm rotation restricting
mechanism includes:

arestrictingportionwhich 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 the set position.

24. 2An ink cartridge attachment/detachment device
according to claim 1, further comprising:

an ink cartridge erroneous load warning mechanism, which,
when the ink cartridge in abnormal insertion state is erroneously
loaded, notifies a user of the erroneous lcading of the ink
cartridge.

25. An ink cartridge attachment/detachment device
according to claim 24, wherein the ink cartridge erronecus lcad
warnhing mechanism includes:

arotatable lidmember capablecfclosingan insertion opening
portion for the ink cartridge; and

a rib formed on an inner side of the lid member,
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28. A, recording apparatus conprising: an ink cartridge
attachnent/ det achnent device according to claiml1, which slides an ink
cartridge to load into a nain 20 body of the recording apparatus. 29. A
liquid ejection apparatus conprising: a liquid container

attachnent/det achnment device, for sliding a liquid container, and for

| oading the liquid container into a main body of the liquid ejection
apparatus; 25 a cartridge hol di ngmechani smfor holding the liquid container
- 112 wupon insertion of the liquid container by a predeterm ned stroke; and
a rotation and"BEF8LRgVABRNERAR s dralpiotEs nig® < sRps Fbri@daduited for

| oading the |iguid container by using rotation 5 of a | ever arm and | everage
princi pl eFTAn@CYEF BBAVERL At AEX FEEALIETE SR KESEET SarntiaitieThefenent
of another predeterm ned stroke required for |loading the Iiquid cantainer.
30. A 11 quP8 Cofit BPRBFLf of-Oa LhFGAPY BFETERGN tEppdralieedetat HHL NddS A
liquid congainar accommodation 10 portion, in which the liquid container can
be accommdddt®d; and a slider, which slides in an insertion direction al ong

g T L, LT i P00 U, S
porti on.  Lhg L ah d. cont &l nes. cORBLI.ShNGhe18nR S2% PAYL "8 A AAAH doac
warning mechanism further includes:
a lid member open/close detector which detects open/close
of the lid member.

10 27. An ink cartridge attachment/detachment device
according to claim 26, wherein the ink cartridge erronecus load
warning mechanism further includes:

an ink cartridge erroneous loading state controller which
prevents the recording apparatus main body from being activated

15 until the lid member open/close detector detects close of the
lid member.

28. A recording apparatus comprising:
an 'ink cartridge attachment/detachment device according
to claim 1, which slides an ink cartridge to load into a main

20 body of the recording apparatus.

29, A liguid ejecticn apparatus comprising:

aliquidcontainer attachment/detachment device, for sliding
a liquid container, and for loading the liquid container into
a main body of the liquid ejection apparatus:

25 acartridgeholdingmechanismforheoldingtheliquidcontainer
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20 a supply portion which is forned on a first side wall of the case, and
through which a liquid in the liquid containing portion can flow to an
exterior; a contact portion, which can contact a part of the slider to nove
the slider in the insertion direction; and an engagenent portion, which is
configured to engage the |lock portion of the slider, wherein the contact
portion and the engagenent portion are fornmed on a second side wall of the
case, the second side wall intersecting the first side wall. 31. Aliquid
cont ai ner according to claim30, wherein the contact portion projects
outward beyond a plane in which 5 at least a part of the second side wall
lies. 32pénlimtf conbaifies laguoddiogt & inet diyna I edeteneiimed herekhgagement
portion |ncludes a recess in the second side wall, and as the |ock portion
appr oachggdt he engagenent portion,, the engagenent portion and the | ock
portion are engaged with each 10 other. 15 33. A liquid container according
to claim30, whebeanion aadt attdfiagemechanhsinsfédor pedduvaintept®asdBg portion
and contacts the part of the slider, is continuous with a surface of the
engagemﬂérearﬁem:&ﬂfoﬁ 1 6 ayid vy vt hiqgeid zoodediney by wWWisicrgdationt her
conprisin

nps og a lever arm and leverage principle, and for converting the

rotation of the lever arm into movement of another predetermined

stroke reguired for loading the liquid container.

30. A ligquid container for a ligquid ejection
apparatus that includes: a liguid container accommodation
10 portion, in which the liquid container can be accoﬁmodated; and
a slider, which slides in an insertion direction along which
the liguid container is inserted while holding the liquid
container in the liquid container accommodation portion, the
slider having a lock portion, the liquid container comprising:
15 a case having a liguid containing portion in its
interior; |
a supply portion which is formed on a first side wall
of the case, and through which a liguid in the‘liquid containing
portion can flow to an exterior;
20 a contact portion, which can contact a part of the
slider to move the slider in the inserticn direction; and
an engagement portion, which is configured to engage
the lock portion of the slider,

wherein the contact portion and the engagement portion
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a reinforcing portion, provided on the second side wall, to reinforce the
contact portion. 35. A liquid container according -to claim30, wherein 20
the case has formed therein at |east one of an introducing portion through
which liquid is introduced into the case, a circuit board - 114 having a
storage device, a positioning portion and an abutting portion that abuts
agai nst the liquid container accommpdation portion. 36. A liquid container
according to claim30, further 5 conprising: a circuit board having a
storage device, the circuit board being disposed on the case; an abutting
portion fornmed in the case and which abuts the |liquid container

accomodalicor RAfld ¥h RANkddifl IGRIGENY ofl@heorddsen, the seicend tsibeard and
the abutting portion are arranged at relative distances in that order froma

bot t om ofyzhhe ;63%e s dcaaid thd o 0ft tdivlecard1.37. A liquid container
according to claim30, wherein the contact portion and the engagenent
portion are |l ocated on 15 a face of the case substantially in parallel to

the insertion direction, _and.appr.oximatel it he-gli 20 38.
An ink cartridge compri rs}} ﬁ@ﬁué_gc‘g%‘étwmé%ﬁ?@gﬁﬁaﬁ %ﬁgﬂ%&?brﬁ%\e’\%}eﬁ% a
front Waltlh’e c%nrt%%rt V;V%Ilt iao”ﬁj ;If&;setctas”domft“x‘,?a%d bsé}%%&”aaj lp's.]:ane in which

5 at least a part of the second side wall lies.

32. A liquid container according to claim 30, 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

10 other.

33. A liquid container according to claim 30, wherein
a2 contact face, which 1s formed on the contact portion and
contacts the part of the slider, is continuous with & surface

of the engagement portion.

15 34. A liquid container according toc claim 30, further
comprising:
a reinforcing‘portion, provided on the second side

wall, to reinforce the contacfc portion.

35. A liquid container accordingto claim 30, wherein
20 the case has formed therein at least one of an intreducing portion

through which liquid is introduced intc the case, a cirecult board
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a plurality of ink supply portions fornmed in the front wall; a plurality of
i nk containing portions defined within the case and in fluid comunication
with respective said ink - 115 5 supply portions; a first recess recessed
fromthe first side wall and |ocated at an offset position closer to the
rear wall than to the front wall; and a first protrusion projecting from
the first side wall and | ocated adjacent to the first recess. 39. An ink
cartridge according to claim38, further conprising: a second recess
recessed fromthe second side wall 10 and |ocated at an offset position
closer to the rear wall than to the front wall; and a second protrusion
proj ecti hgviin@mat B€cagendesiide, wapdsahdohdeatmsrbijracend atro afdut tdegond
recess. 40. An ink cartridge according to claim39, wherein 15 the first
protrusi @oritd drodii=ad dettweargdimestf ithet liepdss camd atihe rr eacomalddatdoa t he
second protrusion is |ocated between the second recess and the rear wall.
41. An i plortdrtn. dge according to claim40, wherein the first recess is

| ocated closer to the bottomwall than to 20 the top wall, and the second
recess is located closer to the :

36. A liquid container accerding to claim 30, further
5 comprising:

a circuit board having a storage device, the circuit

board being disposed on the case;
an abutting portion formed in the case and which abuts
the liquid container accommodation portion, and the engagement
10 portion, the circuit board and the abutting portion are arranged
at relativ‘e distances in that order from a bottom of the case

toward a top of the case.

37. A liquid container according to claim 30, wherein
the contact portion and the engagement portion are located on
15 a face of the case substantially in parallel to the insertion

direction, and approximately opposite to the slider.

38. An ink cartridge comprising:
a case having a top wall, a bottom wall, a front wall,
a rear wall and first and second side walls:;
20 a plurality of ink supply portions formed in the front
wall;
a plurality of ink containing portions defined within

the case and in fluid communication with respective said ink
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bottomwall than to the top wall. 42. An ink cartridge according to claim
41, wherein - 116 the first recess is opened at the bottomwall, and the
second recess is opened at the bottomwall. 43. An ink cartridge according
to claim42, wherein the first protrusion defines a face that is continuous
with a 5 surface of the first recess, and the second protrusion defines a
face that is continuous with a surface of the second recess. 44. An ink
cartridge according to claim43, 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 10 with the surface of the second recess. 15 45. An ink
cartri dgamgicoprshpgié®s £l ai m 44, wherein the first protrusionis arib
extending fromthe first recess toward the rear wall, and the second
protrusion is a rij® extendiayesd nwoddreddoond thecéssstonadd whkl rarad wal | .
46. An ink cartridge according to claim45, wherein the first protrusion is
subst antjddted -shapgdo 8ssat epesitbon cibsect iontiperpeaadival hrthan tte fir st

side wall, and the second protrusion is substantially L-shaped as viewed in
a directirn fpstipenditpl andto the second side wall. 20 47. An ink cartridge
according to claim46, further conprising: - 117

5 a first protrusion projecting from the first side wall

and located adjacent to the first recess.

3@¢. An ink cartridge according to claim 38, further
comprising:
a second recess recessed from the second side wall
10 and located at an offset position closer to the rear wall than
to the front wall; and
a second protrusion projecting from the second side

wall and located adjacent to the second recess.

40. BAn ink cartridge according to claim 38, wherein
15 the first protrusion is located between the first recess and
the rear wall, and the second protrusion is located between the

second recess and the rear wall.

41. An ink cartridge according to claim 40, wherein
the first recess is located closer to the bottom wall than to
20 the top wall, and the second recess is located closer to the

bottom wall than to the top wall.

42. An ink cartridge according to claim 41, wherein
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a waste ink inlet opening formed in the front wall; and a waste ink
absor bi ng nenber di sposed within the case, wherein the waste ink absorbing
menber is in fluid 5 comunication with the waste ink inlet opening. 48. An
ink cartridge according to claim47, further conprising: a pair of

positioning openings formed in the front wall, wherein the ink supply
portions are di sposed between the 10 positioning openings as viewed in a
direction perpendicular to the top wall. 49. An ink cartridge according to
claim48, further conprising: 15 a third recess recessed fromthe bottom
wall; and a circuit board disposed in the third recess, wherein the circuit
board istgecessibl ect-Bsgugl apeapankngthef bbheothivalll y egrdsthehsesond opened
at the front wall. 50. An ink cartridge attachnent/detachnent device 20

conpri si pgeedsSiat bpeaey hramBeubbttbavivagla flow path nenber defining an
ink flow path; a novable franme unit supported by the stationary franme unit
and novabl e between a first position and a second position relative - 118

to the stationary frame unit; g,5Ligte Uklc AMARPNEA1 R B2, TRNEPLen T ame

unit and novabl e
the first protrusion defines a face that is continuous with a

5 surface of the first recess, and the second protrusion defines

a face that is continuous with a surface of the second recess.

44. BAn ink cartridge according to claim 43, 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

10 with the surface of the second recess.

45. An ink cartridge according to claim 44, wherein
the first protrusion is 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.

15 46. An ink cartridge according to claim 45, wherein
the first protrusion is 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 second side wall.

20 47. BAn ink cartridge according to claim 46, further

comprising:
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between a third position and a fourth position relative to the novable
frame unit; 5 a first fixing nechanismfor fixing an ink cartridge relative
to the slider unit when the slider unit into which the ink cartridge is
fully inserted is noved fromthe fourth position and |ocated at the third
position relative to the novable frame unit; a second fixing nmechanismfor
fixing the slider unit relative 10 to the novable franme unit when the
slider unit into which the ink cartridge is fully inserted is noved from
the fourth position and |located at the third position relative to the
novabl e frane wunit; a power supply for generating rotational torque; and 15
a converter unit farwaeeneethkngniikeé ppeatingndbrmedque theofrbnhewrlboti on of
the novable frane unit relative to the stationary franme unit, wherein: when
t he powesndupply is activated to generate the rotational torque in a first
direction after the slider unit into which 20 the ink cartridge is fully
inserted is noved &rwastddnfkoabsbrposgtharbandiksposeddwathimdhehicrdepositi on
relative to the novable frane unit, the novable frame unit to which the
slider unit and tWberrkncaher vdgteaiakf redbyinhengiber aadiBe&dbnddfi xi ng
mechani sms  is noved fromthe second position toward the first position

rel abi veco@Bunpcehéont wikbnihg Weaite gnkt inaed oPgROndwhen t he novabl e frane
unit to which the slider unit and the ink cartridge are fixed by the first
and second fi xi ng nechani sm

48. An ink cartridge according to claim 47, further
comprising:
a pair of positioning openings formed in the front
wall, wherein the ink supply portions are disposed between the
10 positioning openings as viewed in a direction perpendicular to

the top wall.

49. An ink cartridge according to clzim 48, further
comprising:
15 a third recess recessed from the bottom wall; and
a clrcuit board disposed in the third recess,
wherein the circuit board is accessible through an opening
of the third recess, which is opened at the front wall.
50. An ink cartridge attachment/detachment device
20 comprising:
a stationary frame unit having a flow path member defining
an ink flow path;
a movable frame unit supported by the stationary frame unit

and movable between a first position and a secondpositionrelative
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Is located at the first position relative to the stationary frane wunit, the
ink flow path of the ink flow nenber is brought into 5 fluid conmuni cation
with an interior of the ink cartridge. 51. An ink attachnent /detachnent
devi ce according to claim 50, wherein the power supply includes a manually
operable lever arm 52. An ink attachnent/ detachnent device according to
claim 10 50, further conprising: an unlocking nechani sm which acts on the
second fixing mechanismso that the slider unit isnovable fromthe
thirdposition toward the fourth position relative to the novable frame unit
when the novable frame unit to which the slider unit and the 15 ink

cartri dgeo atigef s¥&tibyakheftemet uantd; second fixing nechanisms is nmoved from
the first position toward the second position relative to the stationary
frame unit byaadtidet ingt tshepguovierd bypilemovable feraaecun bt angdimeyam® t or que
in a second direction opposite the first direction. 20 53_ An ink

cartri dgeetweapra stinjrd spesi t iongndodfdvatingositiont redrEiveete Wee 1, top
wal |, bottomwall, and first side wall having an opening, and a second side
wal |, togetvdleiedEfemengnah;interior, the interior including a plurality of
ink reservoirs and a waste ink storage -- -1-20 - section, and recess, the
receSs conmmung éeitﬁ&tgfwilhgwlﬁpéﬁﬂhgor FA*ERg 91 +BE g 4389 FefﬂﬁlY%cess
havi ng an i nner surface; a proLgct i.on protruydin I?{Jél-\zl\%ﬁd from tlt"le. first side

to the slider unit when the sliderunat J.ntoqia e ink cartridge
is fully inserted is moved from the fourth position and located
at the third position relative to the movable frame unit;
a second fixing mechanism for fixing the slider unit relative
10 to the movable frame unit when the slider unit into which the
ink cartridge is fully inserted is moved from the fourth position
and located at the third position relative to the movable frame
unit;
a power supply for generating rotational torque; and
15 a converter unit for converting the rotational torgue into
linear motion of the movable frame unit relative to the stationary
frame unit, wherein:
when the power supply is activated to generate the rotational
torque in a first direction after the slider unit into which
20 the ink cartridge is fully inserted is moved from the fourth
position and located at the third position relative to the movable
frame unit, the movable frame unit to which the slider unit and
the inkcartridgeare fixedbythe first andsecondfixingmechanisms
ismoved fromthe secondpositiontowardthe firstpositionrelative

25 to the stationary frame unit; and
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wal |, the projection including a pressing surface lying in a 5 plane that
Is approximtely parallel to the front wall, the pressing surface |eading
to the recess; wherein the front wall has a plurality of ink supply
openi ngs, each said ink supply opening comruni cating with an associ ated
said ink reservoir, and a waste ink inlet opening 10 comunicating wth the
waste ink storage section; 15 54. An ink cartridge according to claim53,
wherein the front wall has a pair of positioning openings, and the ink
supply openings and the waste ink inlet opening are |ocated between the
posi tioning openings. 55. An ink cartridge according to claim53, wherein
t he pressing gHefiatBeangdvablkedstma pniti bo vhithethanetiderfusdt a#dt he
recess both lie in the plane. 56. An ink cartridge according to claim 53,
wher ei n 2Retifg ©0t eC8gOBTIest ilxshapdtie HikstAand slecoadt Fixige mechedt & to
claim53, wherein the front wall includes a plurality of raised portions,
and the ismkocipsd gropeaifigstapdst héonastlat e itol Bhe siatilegagneirane]
respectively formed in the raised portions. 58. An inklcartridge accordi ng
to cl ai mub3t, whkeeink fhewipktk eseritol dgkarfd avnkepdeks i seRERUPRK HBER havi ng
an ink bag in fluid comunication with a cylindrjcal introducing portion
5 fluid communication with an interior of the ink cartridge.
51. An ink attachment/detachment device according to claim
50, wherein the power supply includes a manually operable lever
arin.
52. Bn ink attachment/detachment device according to claim
10 50, further comprising:
an unlocking mechanism which acts on the second fixing
mechanism so that the stider unit ismovable fromthe thirdposition
toward the fourth position relative to the movable frame unit
when the movable frame unit to which the slider unit and the
15 ink cartridge are fixed by the first and second fixing mechanisms
ismoved fromthe first positiontowardthesecondpositionrelative
to the stationary frame unit by activating the power supply to
generate the rotaticnal torgue in a second direction opposite

the first direction.

20 53. An ink cartridge, comprising:
a cartridge body having a front wall, rear wall, top
wall, bottom wall, and first side wall having an opening, and
a second side wall, together defining an interior, the interior

including a piurality of ink reservoirs and a waste ink storage
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5 having a bore, the bore communicating with both an interior of the ink
bag and an associ ated said i nk supply opening. 59. An ink cartridge
according to claim53, wherein the waste ink storage section includes an

i nk absorber. 60. An ink cartridge according to claimb53, wherein 10 the

i nk supply openings are in a plane parallel to the plane in which the
pressing surface lies. 61. An ink cartridge, conprising: a cartridge body
having a front wall, a rear wall, a top wall, a bottomwall, a first side
wal | having a first opening, 15 and a second side wall having a second
openi ng, together defining an interior, the interior including a plurality
of ink resetiehn;sandral Igcw&%ethﬁkr%qeﬁ%g@n@@@tlpéﬁlna ¥i¥kttheeppsaing
comuni cating wth the first opening in the first wall, the first recess
havi ng anf thst filmsdr sdgief #ed 1, afden Te6C68d hREEBYs ABOATIRLCELERGCRI t h 20 t he
second opening in the second wall, the second recess having . a second i nner
surface; a first pﬁoFﬁ@Uﬁ@ﬁlﬁmoﬁﬁﬁﬂﬂﬁéléﬂtWﬁFHaFﬁoﬁFPHethPr§#15t122 €si de
wal |, the first projection including a first pressing urface | in a
first pluael thébel§r§@GF5%Pﬁaﬂ€F§uﬁéP§IPePreﬁélPﬁeSFFgﬁFe YRDgt B i rst

pressing surface leading to the first S secon ec

pr ot Pudi R§2B6t WaEE FeomPRre*dTesfdY ?P&é @&ﬁ totﬁge gEBﬁg Eﬁg?ec%bﬁn

|ncludlgg a _second p re55|ﬂ% sur f I ng in_a second plane that is
ading IECess;

appr oxi mREEFy 1H&r SMESECE g
wherein the front wall has a plurality of ink supply

openings, each said ink supply opening communicating with an
associated said ink reservoir, and a waste ink inlet opening

10 cormmunicating with the waste ink stecrage section;

54. BAn ink cartridge according tc claim 53, wherein
the front wzll has a pair of positioning openings, and the ink
supply openings and the waste ink inlet opening are located

between the positioning openings.

15 55. An iﬁk cartridge according to claim 53, wherein
the pressing surface and at least a porticn of the inner surface

of the recess both lie in the plane.

£6. An ink cartridge accerding to claim 53, wherein

the projection is L-shaped.

20 57. 2n ink cartridge according tec claim 53, wherein
the front wall includes a plurality of raised portions, and the

ink supply openings and the waste ink inlet opening are
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to the front wall, the second pressing surface leading to the second
recess; 10 wherein the front wall has a plurality of ink supply openings,
each said ink supply opening communicating with an associated said ink
reservoir, and a waste ink inlet opening conmunicating with the waste ink
storage section; 62. An ink cartridge according to claim6l, wherein 15 the
front wall has a pair of positioning openings, and the ink supply openings
and the waste ink inlet opening are | ocated between the positioning
openings. 63. An ink cartridge according to claim6l, wherein the first
pressing surface and at | east a portion of the first 20 inner surface of the
first renespebbihelyefbnmeﬂeiﬁitgﬁ peaped BaHti@®Ssecond pressing surface
and at |least a portion of the second inner surface of the second recess
both lie in the second plane. 64. An ink cartridge according to claim63,

wherein 5 the firstgandysecqpd.pt 8pEggOEIdARIi P tARLERK 631 twhepein
according to cIa|n1%i, wherein the first and second projections are

L shaped,06; nfn; £k G8ELE! dge asgopding, t eashainkSgackhBseing sheiX ont
wal | |ncFu es a plurality of raised portions, and the ink supply openings

and the Magtie, ENk; kN QimaPan fbrakwe thespeti hiel yal antddutitthepoat sed
portions. ©67. An ink cartridge according to claim®6l, wherein
5 having a bore, the bore communicating with both an interior of

the ink bag and an associated said ink supply opening.

59. An ink cartridge according to claim 53, wherein

the waste ink storage section includes an ink absorber.

60. An ink cartridge according te claim 53, wherein
10 the ink supply openings are in a plane parallel to the plane

in which the pressing surface lies.

61. An ink cartridge, comprising:
a cartridge body having a front wall, a rear wall,
a top wall, a bottomwall, a first side wall having a first opening,
15 and a secona side wall having a second opening, together defining
an interior, the interior including a plurality of ink reservoirs
and & waste ink storage section, a first recess communicating
with the first opening in the first wall, the first recess having
a first inner surface, and a second recess communicating with.
20 the second opening in the second wall, the second recess having
a second inner surface;

a first projection protruding outward from the first

- 122 -



10 the first and the second recesses and the first and the second openi ngs

all lie onaline that is parallel to the front wall. 15 68. An ink
cartridge according to claim®6l, wherein the first and second recesses are
part of a single groove in the bottomwall. 69. An ink cartridge according

to claim6l, wherein the ink reservoirs are ink packs, each ink pack having
an ink bag in fluid comunication with a cylindrical introducing portion
having a bore, the bore comunicating with both an interior of the 'ink bag
and an associ ated said ink supply opening. 20 70. An ink cartridge according
to claim6l, wherein the waste ink storage section includes an ink absorber.
71. An |§$d@a&511ggghacgﬂfdtngrbgectaon1Bncluﬁenelﬂ finetimkesEbp¥y openings
are in a plane parallel to the first and second planes. 5
surface lying in a first plane that is approx1mately parallel
to the front wall, the first pressing surface leading to the
first recess;
5 a second projection protruding outward from the second
side wall, the second projection including a second pressing
surface lying in 2 second plane that is approximately parallel
to the front wall, the second pressing surface leading to the
second recess;
10 wherein the front wall has a plurality of ink supply
openings, each said ink supply opening communicating with an

associated said ink reservoir, and a waste ink inlet opening

communicating with the waste ink storage section;

62. An ink cartridge according to claim €1, wherein
i5 the front wall has a pair of positioning openings, and the ink
supply openings and the waste ink inlet opening are located

between the positioning openings.

63. An ink cartridge according to claim 61, wherein

the first pressing surface and at least a portion of the first

20 inner surface of the first recess both lie-in the first plane
and the second pressing surface and at least a portion of the

second inner surface of the second recess both lie in the second

plane.
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64. An ink cartridge according to claim 63, wherein

the first and second planes coverlap.

65. An ink cartridge according to claim 61, wherein

the first and second projections are L-shaped.

66. BAn ink cartridge according to claim 61, wherein
the front wall includes a plurality of raised portions, and the
ink supply openings and the waste ink inlet opening are

respectively formed in the raised portions.

67. An ink cartridge according to claim 61, wherein
the first and the second recesses and the first and the second

openings all lie on & line that is parallel to the front wzll.

8. An ink cartridge according to claim 61, wherein
the first and second recesses are part of a single groove in

the bottom wall.

69. An ink cartridge according to claim 61, wherein
the ink reservoirs are ink packs, each ink pack having an ink
bagjjnfluidcommunicationuﬁiﬂxacylindri;alintroducingportion
having a bore, the bore communicating with beth an interior of

the ink bag and an associated said ink supply opening.

70. A&n ink cartridge according to claim €1, wherein
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the waste ink storage section includes an ink absorber.

21. An ink cartridge according to claim €1, wherein
the ink supply cpenings are in a plane parallel to the first

and second plznes.
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