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Techni calwBi2el3dh3p®001] The present invention relates to aCpapmui/ngi$l uid
cartridge configured to be nounted to a cartridge nounting portion, and to
a printing apparatus conprising such a printing fluid cartridge. Background
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portion, such
eject ink droplets selectively from nozzles of the prmtlng head onto the sheet of

printing paper. The ink droplets land on the sheet of printing paper and thereby a
desired image is printed on the sheet of printing paper. The known image printing
apparatus has an ink cartridge, and the ink cartridge is configured to store ink to be
supplied to the printing head. The ink cartridge is configured to be mounted to and
removed from a mounting portion provided in the known image printing apparatus.
[0003]  Another known ink cartridge, as described in Patent Application Publication No. JP
2000-37880, has an electronic component such as a memory module for storing data
about the information of the ink cartridge, e.g., the color of ink, the ingredients of ink,
the remaining amount of ink, a maintenance status, and etc. When the ink cartridge is
mounted to a mounting portion, the memory module contacts and is electrically
connected to electrical contacts provided in the mounting portion, such that the data

stored in the memory module can be read out.

Disclosure of Invention

Solution to Problem

[0004] However, if electrical connection between the memory module and the contacts fails
to be established, or if the data stored in the memory module are corrupted or the data
fails to be read out for some reason, even when the ink cartridge storing a sufficient
amount of ink is mounted to the mounting portion, the ink cartridge is not allowed to
be used because the data cannot be read out. When this occurs, the user needs to use a
new ink cartridge and the ink stored in the unused ink cartridge is wasted.

[0005]  Therefore, a need has arisen for a printing fluid cartridge and a printing apparatus,
which overcome these and other shortcomings of the related art. A technical advantage
of the present invention is that a printing fluid cartridge can be used even when

electrical connection between an electrical interface of the printing fluid cartridge and
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fluid cartridge is mounted to the cartridge mounting portion based on information

obtained from the light attenuating portion. Therefore, the printing fluid cartridge can
be used even if the electrical connection between the at least one electrical interface
and at least one contact fails to be established or data fails to be read out via the at least
one electrical interface.

[0008]  Other objects, features, and advantages will be apparent to persons of ordinary skill
in the art from the following detained description of the invention and the ac-
companying drawings.

Brief Description of Drawings

[0009]  For a more complete understanding of the present invention, needs satisfied thereby,
and the objects, features, and advantages thereof, reference now is made to the
following description taken in connection with the accompanying drawings.
[fig.1]Fig. 1 is a schematic, cross-sectional view of a printer comprising a cartridge
mounting portion and an ink cartridge, according to an embodiment of the present
invention.

[fig.2]Fig. 2 is a perspective view of the ink cartridge.

[fig.3]Fig. 3 is an exploded, perspective view of the ink cartridge.

[fig.4]Fig. 4 is a vertical, cross-sectional view of the ink cartridge.

[fig.5]Fig. 5 is a perspective view of the cartridge mounting portion and the ink
cartridge.

[fig.6]Fig. 6 is a vertical, cross-sectional view of the cartridge mounting portion.
[fig.7]Fig. 7 is a vertical, partial cross-sectional view of the cartridge mounting portion
and the ink cartridge during mounting of the ink cartridge to the cartridge mounting
portion.

[fig.8]Fig. 8 is another vertical, partial cross-sectional view of the cartridge mounting
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Best Mode for Carrying out the Invention
[0011]  Embodiments of the present invention, and their features and advantages, may be un-
derstood by referring to Figs 1-11B, like numerals being used for like corresponding
parts in the various drawings.
Printer 10
[0012]  Referring to Fig. 1, a printing apparatus, e.g., a printer 10 is an inkjet printer
configured to print an image on a sheet of printing paper by ejecting ink droplets se-
lectively on the sheet of printing paper. The printer 10 comprises an ink supply device
100. The ink supply device 100 comprises a cartridge mounting portion 110. The
cartridge mounting portion 110 is configured to allow a printing fluid cartridge, e.g., an

ink cartridge 30 to be mounted therein. The cartridge mounting portion 110 has an



3 WD 2013/ 030900PCT/ JP2011/ 007191 portipon and the ink cartridge during
mounting of the ink cartridge to the cartridge nounting portion.
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[0013]

[0014]

[0015]

I on
ink cartridge 30 is configured to be removed from the cartridge mounting portion 110

via the opening 112.

The ink cartridge 30 is configured to store ink, which is used by printer 10. The
printer 10 comprises a print head 21 and an ink tube 20. The ink cartridge 30 and the
print head 21 are fluidically connected via the ink tube 20 when the ink cartridge 30 is
mounted to the cartridge mounting portion 110. The print head 21 comprises a sub tank
28. The sub tank 28 is configured to temporarily store ink supplied via the ink tube 20
from the ink cartridge 30. The print head 21 comprises nozzles 29 and is configured to
selectively eject ink supplied from the sub tank 28 through the nozzles 29.

The printer 10 comprises a paper feed tray 15, a paper feed roller 23, a conveying
roller pair 25, a platen 26, a discharge roller pair 22, and a discharge tray 16. A
conveying path 24 is formed from the paper feed tray 15 up to the discharge tray 16 via
the conveying roller pair 25, the platen 26, and the discharge roller pair 22. The paper
feed roller 23 is configured to feed a sheet of printing paper from the paper feed tray
15 to the conveying path 24. The conveying roller pair 25 is configured to convey the
sheet of printing paper fed from the paper feed tray 15 onto the platen 26. The print
head 21 is configured to selectively eject ink onto the sheet of printing paper passing
over the platen 26. Accordingly, an image is printed on the sheet of printing paper. The
sheet of printing paper having passed over the platen 26 is discharged by the discharge
roller pair 22 to the paper discharge tray 16 disposed at the most downstream side of
the conveying path 24.

Ink cartridge 30

Referring to Figs. 2 to 5, the ink cartridge 30 is configured to be inserted into and
removed from the cartridge mounting portion 110 in an insertion/removal direction 50,
while the ink cartridge 30 is in an upright position, as shown in Fig. 2, with a top face
of the ink cartridge 30 facing upward and a bottom face of the ink cartridge 30 facing
downward. The insertion/removal direction 50 extends in a horizontal direction. The
ink cartridge 30 is in the upright position when the ink cartridge 30 is mounted to the
cartridge mounting portion 110 in the mounted position. The ink cartridge 30 is
configured to be inserted into the cartridge mounting portion 110 in an insertion
direction 56 and removed from the cartridge mounting portion 110 in a removal
direction 55. The insertion/removal direction 50 is a combination of the insertion
direction 56 and the removal direction 55. The insertion direction 56 extends in a

horizontal direction and the removal direction 55 extends in a horizontal direction.

in which the nmounting of the ink
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itational direction (vertical direction).

[0016]  The ink cartridge 30 has a substantially parallelepiped shape and comprises a main

body 31 and a bracket 90. The main body 31 and the bracket 90 form the exterior of

the ink cartridge 30. The ink cartridge 30 is a container configured to store ink therein.

The ink cartridge 30 comprises an ink chamber 36, which is a space formed in the

interior of ink cartridge 30. More specifically, the main body 31 comprises the ink

chamber 36 formed therein, e.g., the main body 31 comprises an inner frame 35, and

the ink chamber 36 is formed in the inner frame 35. The ink cartridge 30 has a width in

a width direction (left-right direction) 51, a height in the height direction (up-down

direction) 52, and a depth in a depth direction (front-back direction) 53. The width

direction (left-right direction) 51, the height direction (up-down direction) 52, and the

depth direction (front-back direction) 53 are perpendicular to each other. The width of

the ink cartridge 30 is less than the height and the depth of the ink cartridge 30. When

ink cartridge 30 is in the mounted position (upright position), the width direction

(left-right direction) 51 is parallel with a horizontal plane, the depth direction

(front-back direction) 53 is also parallel with the horizontal plane, and the height

direction (up-down direction) 52 is parallel with the gravitational direction (vertical

direction). When the ink cartridge 30 is inserted into/removed from the cartridge

mounting portion 110, the depth direction (front-back direction) 53 is parallel with the

insertion/removal direction 50, and the width direction (left-right direction) 51 and the

height direction (up-down direction) 52 are perpendicular to the insertion/removal

direction 50. The height direction (up-down direction) 52 is parallel with an upward

direction and a downward direction and is a combination of the upward direction and

the downward direction.

[0017]  The ink cartridge 30 comprises a front wall 40 and a rear wall 42 opposite the front

wall 40 with respect to the insertion direction 56. The front wall 40 is positioned at a

front side of the ink cartridge 30 with respect to the insertion direction 56 when the ink

cartridge 30 is inserted into the cartridge mounting portion 110. More specifically, the

front wall 40 faces in the insertion direction 56, in other words, the front wall 40 is

oriented toward the insertion direction 56, when the ink cartridge 30 is inserted into the

cartridge mounting portion 110. The rear wall 42 is positioned at a rear side of the ink

cartridge 30 with respect to the insertion direction 56 when the ink cartridge 30 is

inserted into the cartridge mounting portion 110. More specifically, the rear wall 42

faces in the removal direction 55, in other words, the rear wall 42 is oriented toward
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bottom wall 41, and the main body 31 comprises the rear wall 42, the other portion of

the side wall 37, the other portion of the side wall 38, the other portion of the top wall
39, and the other portion of the bottom 41. Therefore, the bracket 90 comprises the
front face of the ink cartridge 30, a portion of the top face of the ink cartridge 30, a
portion of the bottom face of the ink cartridge 30, and portions of the side faces of the
ink cartridge 30, and the main body 31 comprises the rear face of the ink cartridge 30,
the other portion of the top face of the ink cartridge 30, the other portion of the bottom
face of the ink cartridge 30, and the other portions of the side faces of the ink cartridge
30.



5 WO 2013/ 030900PCT/ JP2011/ 007191 When the ink cartridge 30 is in the
upright position, a height direction (up-down direction) 52 corresponds to
t he graviwetowiaboodi rection (vertical direction). |In aneCharzenboddinent,
the insertion/renoval direction 50 nmay not extend exactly in a horizontal
direction but may extend in a direction intersecting a horizontal direction
and the graviMain body direction (vert| cal d| rection). [0016] The ink

cartri 0 a substantia ar ed shape and conprises a main
body 328@?3 q%ﬁ%f&lﬂagttog irwe‘l ﬁ%fﬁmﬁﬁw gharisia %ﬁe&ewépownﬁéﬁwt he
exterior of Tnlﬁ&dlleIpbrtftﬁﬂdﬂtlhdﬂ@@m%dyBﬂ&thﬂéspb&f torthdgegﬁﬁlueeuaq aprda@avimer
o gur o0t Oy S shtnd RELELE po RS 331K pEALLA0E 20, GRMADLEES A Y

chanber 36, a space 't Rei' it er| or o SartY |

More specifi daily §1. Mhe snvacnﬁcaldb'dghe:d:eta@oqqopomee 3B hepositkoned ahb&pn3acd @frthed
therein, e. gmalﬁ Bﬁdeyﬂﬁ 'ﬁn@ﬁ@fr(ﬁl% fé"c%’H?'iﬂeSrﬁ%n%B T%@ﬁ‘?a(ce@ h?t'ﬂ@ n?s@moﬂflﬂlrektlﬂcﬁl i nk
chanber 36 is I nner frane e ink cartridge 30 has a
width in a w étlﬁ qalilqré?tqriiw Quicafad tppgile ﬂ%ﬁ méf'éﬂi)lbﬁlfe%@n S8 Wesythe Hiﬂﬁ t he

hei ght dir ecu:a@ndgetwldqwert@h fn«a‘;ﬂlbeal)m%ge maiing Mrm ll()nTﬁe gepkd 9@| rection
(front-back directio rection

ht di 51,
the hei ght  drPRBEISR RO S SbthsefPese ureib paafithe & At 1o The
(front-back dirstecétiimn Hcammispes frondindubidt res peceacthe atsheion dlileetiou 5ﬁ Ahef the

k trid f trid
!38 S\ﬁ;nr: nE?%)gﬁr%tdro?nén%§§%hgﬁpenhhfh}n%%%& oatggmsg &og%%re%hoql 5. t'? 'bfhléks%tajc())ngl ge
the w dth di ce@piisas a(SICecfrtdprptgmwrdS@ éliilmsemndwlotn@upa%(amrepnm (] ﬁfoat ¢ngrwitlont al

plane, the depBedd iRGhicfod dit@Aba @é%e‘%rﬁ&&% H@ I mprdse %n@th&‘hel%ﬁéﬁ' el wth
t he horizontal plane, and the heig direction (up-down |rect|on) 52 is

paral | el wi t RO{H® gr abs El%fﬁ?t&l?aq()“é‘?nr %&S.P@ﬁtlewrm@@alﬁarmarfé@@vm fronpgaghot he
i nk cartri dgehefrsi §r0trﬁ§61li Bedha: ﬂbﬁn/ dfrﬁmf\ﬂ&dnts B®Ithé henm@ﬂtdflﬂegsecmumt I ng

portion 110, t e de o 8?6‘0 direction. g ar al I6el
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di recti on anghabey 36ohhe ﬁ@@qt@n peftiqrhis efpiises apgieet waks made eftitrasiveats d
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wal | 37, a portion of the side wall 38,3 a portion of the top wall 39, and a
portion of the bottomwall 41, and the main body 31 conprises the rear wall
42, the owbeniygsegbon of the side wall 37, the other polkCiramowi/oehe si de
wal | 38, the other portion of the top wall 39, and the other portion of the
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the sensor arm 60 is in the in the lower position, the detection portion 33 is in the

second state to attenuate the light. The attenuation of the light is caused by the

indicator 62 completely preventing the light from passing therethrough in the direction



WO 2013/ 030900PCT/ JP2011/ 007191 body 3% conprises a support shaft 64
extending in the width direction (left-right direction) 51, and the sensor
arm 60 i sweuppast®wd by the support shaft 64, such that rhEJszMsoe71gr m 60
can pivot about the support shaft 64. The sensor arm60 is configured to
pi vot based on the ampunt of ink stored in the ink chanmber 36, and
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therein, the detection portion 33 may attenuatet e . Wen t he
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may allow the light to pass therethrough. Mre specifically, when the
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side of the detection portion 33 in the direction (the width direction or

| eft-right direction 51) perpendicular to the insertion/renoval direction
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stored in the space fornmed by the flexikple film the flexible film bulges.
The ink cartridge 30 may conprise a pivotable | ever contacting the flexible
film andwORe1der®w nmay attenuate the |ight by conpl et elPgTgPEuENMTINgG t he

i ght from passing therethrough in the direction (the width direction or
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openi ng 32 i %hr@@cﬁint) '59”2&'1@ tﬁé aﬁr b&’nfnﬁlﬁﬂt&tl I;Zkﬁ@ a@@ésﬁbl@qqythg%géﬁﬁé bg in

the insertion d|re0|on . alr co |onoen|n
t hrough a walffory@eiesiesgr %‘@eiﬂﬂﬂ@?’é%%é? lrsﬁleurﬁnw?é Hé‘ﬁtoﬁl i rection
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i s posi[002ifed Tt ihbheupptyopdrtivaB# hdOan ihkeaihik foupgd thepdm. tThennlBgdathd2 eaendnk

suppl y openi i stal ion 34.
[ 0026] The i nEl%ga%lﬁllag g[g)g }ﬁ%pr?‘i@%ﬂ tgr%h?en Cﬂg?lh&% E (Elrlersrealegﬂjf léérjcglloh The ink
path 72 ext efidentilag ma@qnh R3 sﬂ}@phgdn@péﬁﬁhgommnm apdnk iwplnkel ehdhber 36 in

the depth di rc@ﬁﬁ%t@&i of §el%@£1vé?§‘6{5etfjérfdecqééeqm 1&%%)1;19 @paRhH 7POfYePheGREPI | SES
an ink supply va confiqgured to selectively open and close_the ink

suppl y openi ﬁ@ﬂrﬁge%iéﬂlquﬁae AkbecrtifpggeuaEns ROHERNt Nk piRe 18ar tri dge
mounting portion 110, an ink pipe 122



11 WO 2013/ 030900PCT/ JP2011/ 007191 proyjded in the cartridge nounting
portion 110 is inserted through the ink supply opening 71 and pushes the

i nk supplwowal3s090 such that the ink supply opening 71PC3/Jepaned19then
this occurs, ink is flowed out of the ink chanber 36 into the ink pipe 122
via the ink path 72 in the insertion direction 56. [0027]1n anot her

enbodi ment,  tpheviddikin ey ¢aiiridge ndntigy pH€ibn erlhmeﬂhlﬁohglkthsumpimppmal ve 70.

I h d d cl
o e ¢ kB L AP pRIBEME PSRRI MR W30S B L B
portion 110, optredi Whepitipe od@@s, nmelyisBlosakd quhobtlhghnhcﬁmrrfhetmumldh inkhpipet he i nk
supply openi 'ﬁzzgath& ﬂ??zlﬂﬂgﬁﬁkﬁ%&?ﬁ&bﬁ%% Figs. 3 and 4, the main

ga

body 31 corrprl ses an e enent ottomwal | 41 side and the
front-ke937140 15 |aa@th@fentlbﬂéhrﬁwtnths@dycagtildgerﬁ@ nEy g eprapiiseHBY Kkagpely vahgs

forward in the, Iiﬁ%ﬂ&lli\a@hsreeﬁl%hﬂ@sdpf;ﬂ%ﬁenh%m hy BEEIVRI #2d cldsedb alrmmyer
portion of t gnt face of éhe mai n boﬁ% 31. The front end

engagenent h © SR tides 39 (ignpved od ﬁ@réj)gfsé?‘ﬂﬂnﬂﬁg Bﬂlit\%r tﬁ? ¢ ¥posi t e
directions i Ipqiehl@mmdt reg the@tghahe (ilnefsueti tighthe dik agipiyospenk. 71Tk epargagenment

hook 4 t t ddl
o0k, 30081, & e LR My RS S L RGBS 7 90 ©
(left-right dprteptwahd]l §de ambithesioshusllis stdqae)fdl@qommndmdeéﬂ. Bre ¢rfeegemertsack

direction) 53,,\% thEHc'lssfoﬁ;v'érd%’%he cfeﬁﬁl cﬁﬁgﬁﬁ?(fﬁdﬁtt bgapéﬁre%ﬁoh)?ﬁ%' aQH{;v@Id to

resiliently deform such sion thereof In di rection

(left-right @PHE®q (Sli*f)ff@!tt feréc?féla%@@m b ;_l,r g tientsnd optherangaganenit heplgt b
t he engagenerbmBaAsk t\% p@(ﬁtﬁls[lﬁﬁ lefdeﬁdihﬂg oufvd Qﬂ@@o@ﬁe &P@lﬁbﬂgﬁl tBd widR formed

t hrough t he bracket ect and cont er r e f the

wnl D8 et 1 i AgeEhe Wbtk G nbte ShegBa Eu 4 PR LRy OF Bo3S The mai
body 31 conprheses. Hire @tgagsipesitiopal dtiaoniddl goset ofahedng@pemettdpolaBiwiBO si de
of the ink c of 0 S
posi ti oned a?és%&tqgg]ewldtﬂ\@%%tﬁg flg rlg%?h rgctloﬂ]glsgr[w@?ﬁ% gl!lgthgsgi{ef) h cﬂlieégoﬂde th
direction (f (lopnt-tagk Rllrdcttm@ £3.0Wjth5igs Ctmwtethg awgem@ntﬁtwklélé s aohfigutadids

upwar d from t0&idn@p (eI s38h BAfa BUEhs foh AR rEHEN 'tﬁ‘é(wfalﬂ?m?@&loﬁ GleAlb1GONPr i Ses

an engagenent  surface 46 which extends in the wdth direction (Ieft-rlght
direction) 5SHISHPY Hé JREPERKE- deerpé%twswsc)éﬂieomm eaﬁl PE@FPB&*)geB}Z‘n

engagenment surd pmmoﬁ@d frﬂﬂ@ﬁgaﬁe&ﬁb’p&ﬁi’n@s vi 192 ﬂoﬁﬁaemtrodgh th®Brac k& 90} ir®©N
direction 56, in rection,55, .wh

A T T R T S M S R S T I A

anot her enbo@ﬁmeslpectweﬂg en- gagerrent surface 46 may not extend vertically

from t hey jggp ale! ma?l Bl E‘@r}{% Fi‘%h%%gfﬁem yﬁ@‘%@?ﬁr’ gsfru\}\c}aﬂr%gtab&% evalNBo

directio Ieft-rlg |rect| respect to

t he inserti ofidgiof él@tlnkaﬁa%igelﬁ@ e FPegicaly. the ergagemedoFEmAs Pasifierad on

55, when the at Rkiiddé poitida D 8 tbs waNSONigfrek pcOtd the degth ik g (RHAbAIRY
portion 110. e30|srmntedt

Por t1 on 110, FGHEgAgHHeHE AT Sarig ASAEtE Lo s G dant e 145 of
t he cartri dgawap tﬁna)tn tlng 11}ﬂ0¢ltalnﬂj&r 3d 8nd eorprises en ¥egmgamecosiiefacead6 Whichextehdy e
specifically in % cﬁrecﬂon Elgfrt rlg fi gi?ectlon) 51 and the height direction (up-down
dlrectlon) 52. The engagement surface 46 faces rearward with respect to the insertion
direction 56, in other wards, faces in the removal direction 55, when the ink cartridge
30 is inserted into the cartridge mounting portion 110. In another embodiment, the en-
gagement surface 46 may not extend vertically from the top wall 39, but may be
inclined with respect to the height direction (left-right direction) 51, and may face
rearward with respect to the insertion direction 56, in other wards, face in the removal
direction 55, when the ink cartridge 30 is inserted into the cartridge mounting portion
110. When the ink cartridge 30 is mounted to the cartridge mounting portion 110, the
engagement surface 46 contacts an engagement member 145 of the cartridge mounting

portion 110, and receives an external force. More specifically, when the ink cartridge



12 WO 2013/ 030900PCT/ JP2011/ 007191 30 ks nounted to and retained in the
cartridge nounting portion 110, the ink cartridge 30 is pushed in the
renoval dwoeotdwmod5, and t herefore, the engagenent surPatarPAB1/parsdies t he
engagenent nenber 145 in the renoval direction 55. As a consequence, the
engagenment surface 46 receives a reaction force fromthe engagement nenber
145 in the i138&¢ ooiedid S0k ieinedon t}{eQﬁaﬁhgé]monmlig madyn 810, ctlmmklcsleﬁdgzb pi vot

mber 80 d d od h
e B PoshiL BE Bl TS R o) kRl RD, PECHe it i SBESL L2
t he mai n bodypugis thdmgagq)mtfneudjet ¥45 tnhbe pinvotal digedtion S§0AS 8 cpeitdnoaed at a
rear por ton i bR L. A%ccT1S HEYR THIDS, PR LA RuREeFhal gl 2t
S

shape and it i mension extends In a ection tanti a
paral | el wthnth?én%mﬁﬂltﬁcﬂ%%on (front-back direction) 53. The pivot

nmenber 5@3()}0”W'He~°rﬁz§n BodN3f toBprieb a'p‘i\%t }Pfﬁ:'ﬂ{lgtePQO @bsmaﬁb@ ReNLpRAIsiie dtf $l%e h
1. VO C 0] e

p03|t|oned at a rtion of t wthr
dept h di rect "G Wyéﬁ WBEE%PB‘ftF%Eﬁ lﬁi‘%hﬁ)gsf““?ﬁéugﬁaw d§§“&3&> QE&ES Phe {F-
wi dt h di rect ivail 42 sdd ofrthg hiairdbadg 1l Muje SecifithBy, Sthaf)ﬁvo&ﬁiembelsﬁlp;p(pbtmdndmy t he

ot her portion of th b t itio

engagenent  odt ek PTEOT SRARIOY it 7R BP! R B SRRRE L AT DS s e
80 can pi vot aahdgsionghedigigasipn 8gtendshe apilmottiorrmxbbf@ntlﬂb' ozt wstésheadefprﬂo nt end
portion 81 andeaid g%nﬁﬂétkm?{ebﬁ&ﬂ B27he Ql Qof &Q&Beﬁﬂﬂc E&Qsl@a%t @(ét%dg from

the shaft 83 towar he engagenent surf ) r end portion

ext ends fr omPEHePdHaT ke et P@%%S@Oﬁlﬁ@n%%tra %ﬂidle sztwl[ @@h@\fﬁéﬁl@ﬁ@%&q er nal
force is app'v\hﬂldreﬁpéct foehPish dﬁamﬁr(f@fo)trbatctaem@d:tmg SBEMRSIhafi@3iektep@Sint i oned,

ggchi tgat th t eng1 BZH ﬁltgieét%nﬁﬁftﬁgoﬁgfgé arthest romthe top wal |

hEPO ‘i’BHhSr? el ative
to the top \A@bftlo’ﬂggf titui@aindody S 1 ana pusiighipaced &vay frbva theargagandepentfac@io82 1 s

heavier t ha“t&?ﬁd e Oy &51?4?%5111 fie the e &Mﬁ%nﬁc}ﬁ céﬁ%wg?iﬁ%‘ﬁ{ th@@héf?sé nt 2' S

position, the end dan u d
of the other Tﬂi@rpn\mme@fber &@Cmpmsebedgon@,@nd mrtlalmﬁﬂ B¢ aé@ﬁb@@lﬁi peation 8 hEhef ront

end portion §L,iEy 156}501%1 @ﬂ@nd&%&h% %ﬁﬁ%@%&z% th@&?é’ag@rﬁ&t%rf&&%@?ﬁ@r

portion of the main body 31 posi ti oned m)reln5|dethan
upper end of r%%éﬂ%?ﬁfélpnéaremeaﬁs Bpnkth%sl}?éﬁ%tswagﬂ@ire%ﬂ*@l nositi oned beI ow
t he uppen3ignd Whert heexather foprit h}ﬁphedfto t}ﬁqnwﬁlmbrb&d%o&he pi%eﬁlehfber g0 nt end

Gi'recton i nPEREORE iR Raeh FoRshl rlREHE e fOMR L R 8P YT i vor s
in the cl ockwsie.dhe éoni ol footiehe! EXII dwtup;polsmpblp@sltlbheelatnwtb tenwppodl i on 81
IS positi 0“%2%1&&9’1@%%9&@%89 %ﬁ'%n@ 8&’1%@?% ?éa'\'/fefr %fro{;l {kn@not her

enbodi nment e pivot nenb e |n egral orne e ot her

portion of tRertieais. B‘@Wt}\’ﬂpwptrfn?@ ergiop H‘eﬂllsel?ﬁﬁﬁtﬂmn@ﬁtffonfﬁ@mfv@@ Shemwler 80
nmay be bias e@xi@ﬂd aumrslbegoﬂdhnt ePérQRkﬂ%@@tth p&Ebh 8Nthe InfhiSBEdY 3 .Gase, Wwhen

the rear end tio ed down ivot ne . |vt5|nthe
count er cl ock % Clp @ﬁi’i‘%‘?&?n‘fmhﬁ? gg g PN ‘Putflﬁféb&ﬂ“a
1100321As nenpparead oﬁﬁ&\k&hertphﬂldm)f nhdodin tﬁ)ﬂycso rapd inggSet pagitioned inonsingile t he

side walls BZh ntﬁggl\%/p\fgrégégft?lgog%gpg[{oﬁ 0%9111[4199%%8}; P§lff 5)%%1{[108@ lgquwrt)l?rtl ons

of the side wal e rear ddl'e
portion of t hepereind obuyotsr paitidn ofébpeein hody3heWdeptite @@rrteiod moﬁlo@f&lom back

direction) S3yseaciiwdf te o‘?%etrﬁlﬂ:P%O ?Ivottshﬁ ifd @lscmké &r&ﬁon%@lﬂf@omgéﬁﬁs a
flat plate portion, and_a taper.ed tion at e front of pl ate

portion withit&speksizhioWhea ﬂ%f‘elﬁiffﬁt ra?m%%rt&()dﬂvw %Ibtﬁﬁ clogkwisgidireeifangAyhes3.  Mor e
Spe]g:l fical It Yaeé%ﬁﬁlb'bs@ﬂblet he ffdrmencpb@rnan BOKd lb(%mdht@ﬁrﬂélb?&ﬁl Wp @{ @iasf theIleR!
sSurtrace extendl n | rec r.ont.- bac CI

ol gntdr  cotrer AR oM et bad el B Wi S e A ¢
extending i nfd)ﬂrt&dd&]dt the ahithree poition of threansinbadik 3dli Ineet armﬂher&ﬁlbadninetnluehdnel ght
direction (u nar
outer  sur t acB S bnfHel 86 a0k brGed B shABERHe PRLLLARSGATRY SR BURNE

and the hei gh\thedltheer@mimlr(ommrdm p@sh@cdq“@n}hea)zwm@br@bﬁmSﬁ@u\mem theygepn-

surface 47 Ohe MRcRyieaFbADN!Baidsthhe Bfabin® Pork®6f !h@%ﬁnﬁ%’ the depth direction

(front- back direction) 53 and extending in the
[0032]  As mentioned above, the main body 31 comprises the portlons of the side walls 37,



direction (up-down direction) 52. The pgrtion of the side wall 37 conprises
the inclined inner surface 47 and the portion of the side wall 38 conprises
t he i ncliweaoiynieosurface 48. Wien the bracket 90 i s neCTaPEathE&EdIt o t he
mai n body 31 before the ink cartridge 30 is assenbled, a front portion of
the inner frame 35 defining the ink chanber 36 is not covered by the

Bgr tion tst of theEz&ih?ﬁ t drﬁmﬁs?(;jf tﬁ@81§@q/all§ 3%;8%&%@85 Boacketeal G@ﬁ&]ﬂﬁb&o fa: acket
is attache 0 e in bo bracke Vers. a ortion
o the ma i BOAD P i RETheN 3 R et HErS i d Bl basog 49

48 to the frdnbmﬁﬂaé3cﬁmmhﬁﬂﬁqnmu@mdytBﬂmﬁammﬂgX]Bwaﬁmnﬂa@rﬂmqmndlrection
56. More speci a in
body 31, t he(f)of't % Mc?/ a[ tabgr%d ?éﬁ%‘ﬁe&‘i %}%qr(%%?\éﬁ he ffaltqglate n;%?#m;{ ﬁ?ﬁﬁ rgslpeétqg (]}{533 1

t he side- vval IdepdB @mé@rdﬁrmhbadkﬂbrwtl@@rﬁ MﬂreJﬁpeLth@aHﬁlqaclb@ﬂ@ﬂe:ﬁlﬁt Plklhte

t op-wal | ?bﬁﬁ)n%n{p?ﬁesfaf PharRAkd: 'sﬁ’@a&fexgéﬂﬁl %‘?h 'Ehleég}zh c’ﬁllectléi'i‘ @r&ﬁ %ack

botton}mall 1 side front portion of mai_ n . I'n other
wor ds, the biHEKEM 90 2pdiherhsightdiregtipn(up ée‘ém&fre?tﬁél) éa|aﬁd Bﬁwa@fnerawf@ﬁe
g acei OSSbft t @gteﬁaﬁag in giédigp!hdﬁref:a@egrdiﬂt ll()h&l@cgf(r)d’cﬁﬁﬁ) IBo4di tﬁ@lﬁﬁghttchﬁcﬁ@d n ?Od%

1. 4] As ,descrihed a .t he bracket co es the tions of the
S e val | 39 IEVh FREe BT T T Gpe B B mERR sy NE B8 51 Ongat e
openi ngs 91, egﬁnmogmedw&hpmehhmomgﬁmnmbsde@MmuehySSﬂhbheh@gmaheduopenlngs
91, 92, are I%Qﬁh&\bf?ﬁﬁgctﬁ);g??%ﬁc?ﬁﬁ } bt ARty BB BRKLANS e i S, 0°

wal | s 37, 38, Trespec | ongat e i ngs
are positi ondefliaed [oihe depsb diegn (@ont- h@kpbfeptl@rﬁ§3@mdteﬁ@n§inaen ﬁ)@lheghyﬂ 38

Each of the elengsnt@p- d@wulﬂagtso 152 @He p@fﬁoﬁlof MRARN \ddmﬁ&rﬂ;shswtﬁehe hei ght

direction (up-down. direc usi ons f the front f the
engagenent h mﬁ%”ﬁ%%é‘&? 2} R e Pﬁrtﬂ‘%e féf‘%ﬂﬂ%\t"éﬁ 8 1SERPRES ¢ fimcgléedo
respecti vel y;nr&ndunfaa:emacvvheﬂ ey bracket 8C Bsnoohittddhed wadhk snadebodyi higbdfbe the

el ongat ed oper 91,192 | f the. br ket tenpted to
be renmoved fr om"mt?ﬁldgﬁgo % %q‘se ﬁ%% frorﬁ@ﬁ i t|10rrllgoftt e n fr’rac 3ggeﬁmn Lhe epth

di rection (fﬁbmnbﬁébksdmnww@wdhyﬂﬁxmmMW§qﬂmﬂmd@M@H837B&am@mexmxed

2013/ 030900P@/4R2P11/ 007191 of the front end of the engagenment hook 43 are
hooked on the inner surfaces of the walls defining the el ongated openings

91, 92,[0@i4dh tTHetbradket ¥} sekagheddo dgringn bbéy P bridheduadkebd eMversatronttResyon 1.
The di nensi ot ﬂi‘e Bk oy 31 Bﬁeﬁ’dlﬁi fﬂéﬁi 208nPthe iR {dcARéd 8RFhce 41 B t@ﬂﬁageﬁent

hook 43 in t h I rec directi is | ess t t he
di mensi on of @a&ﬁa 810% thﬁénaév%ﬂfg‘/a% C@ﬁé%%&on %zgqt éﬁeM]ﬁéfi s@’ﬁ‘ﬁl 1&% Yct i on

(up-down di r elet hracket 5@ CO\'fHﬂchB@fdnt tuas odthetrhdn dodke3 Wahd ﬁdéﬂvall% sid&rm“l’these end
portions 93, .94 at .a 2 e ther ec

portions 93, ﬁ&ft (>)<rtt18rr11 Fﬁle 5 THhe Ibﬂée%f %fi tg%?lg% ?r% ({e O% ttrorgl B ec I ongl glfl and
are covered bvdy&bthegeﬂedlﬂbmﬂcoﬁ&wdﬁmtp@mpopfﬂmnsmobOdhélsmdemmébﬂ®m87,
38 of the ”a'\xfhubzﬂds\f(dé&f thé %Rﬁﬁrﬂl(}{rﬂ)fﬁhe s e?&bgr PO bAPSwIds, R4 bfRE& 9*0he

i nclined inner sur aces portions, respectlvely ,
the end port COVS 815 fro fase of rl&gn@ﬁéwii}ﬁéhw@a fadsni botqrp fags eidside fagesiqf the

w dt h d|rectm@nﬁ@hthKmkghmgﬂhmﬂgm an) 51. The bracket 90 is configured to

to th the h di t
v ect TFIES Af bl a:bS?‘Fggh%‘%rPﬁngégo Y TPHE SRR LD GrPTofe HE RaloApaed
openi ngs 91, Th2 portidnkef theisgletwadlsr3gcs$ hwdth@ekdngmecdopeemgs@n)925ﬂ)rmledi owi ng the

prot rusi ons ‘Pﬁer&ﬂl%uéﬁ%gof‘é{‘x‘?'el;?fTheQ?ongH%ﬁg)ﬁgi’ﬁﬂ @Fuﬁg 35&18111' X ecl%(& N t he

el ongat ed openi ngs rec
I n ot her wor gl 4lredas of shegpospenseot it sibewaldadh 3§n@SKﬁCUY¢1E Ipmlnqrwmr@mheof t he

front end of .idag a@@%ﬁ&ﬁ%@l b@‘&i% ﬁ’o%uf&ﬂ@d a&NoRBbpRfioR &hE pSRBRIbMEe GaE Of
t he el ongat ed openin he hei ght dlrectlon (up-down dlrectlon)

52, such thatwatﬂﬁé%?rgg@%h 0@@6 8%%%!3?1 geeiiREsHe Ol 98y Bnepsion Wethhei ght
direction (upeiganireiioecip-0own 8dectdhpR2. t’ﬂ‘h% ﬁ@dﬁt&ﬁk{ﬁfs 0P thenfdte end 6f aiei eyne to the

body 31, th t 93,.9 ket .90,slid
el i ned i nnétfF BeR%h e BBiiOpLbdnt Pobefe ORREE o7 Yo bR 1K) i nea
i nner surfaceemaminMﬂsﬁﬂmm$Dﬁﬂwa&ﬂ@ubﬂamgmhedomgm&dmﬂ&nke$990thves relative

to the main Qﬁébf(w@l% Ileﬁ‘eeblgglé’ec‘?j@Sg ﬂ%nﬁ% %‘8%&18%&0&% %rb"%%ﬁ’go 3°f t he

front portion o e maln elow i1 n nor ma sta e 51The
bracket 90 hayllingéhopbagkay§o %thﬁ&en@dinﬁﬁ@@re@fmﬂé@w diFectipe) 34, derprairasdensi on
(left-right direction) 51. The opening 95 is positioned at the front-wall
40 side of the bracket 90 at a mddle portion of the bracket 90 with
respect to the height direction (left-right direction) 52. In this

enbodi ment, the opening 95 has a rectangul ar shape,



but can have any other suitable shape ggcording to nodified enbodi nents.
The openi ng 95 has di nensions and si ze corresponding to the detection

porti on 380abixdsedopai n body 31 and is in a position corPe€SPerdi/ngF121o t he
detection portion 33, such that the detection portion 33 is exposed to the
exterior of the ink cartridge 30 via the opening 95 in the width direction
(left-right o ﬂecfgormehd bflthe &n@Qietnefthadk zltsi‘naclézI ho@el eh tﬁ@mﬁéﬂduﬁﬂa@% dfhiee openi ng
95 conprises _the t.ec tlon 89 tendi t e t di ection
(o= donn i r SF g B8 HeoRal BBaPes BB S M ud b WA T O Pl e | Siner
end of the d&mcvaddmrpdretmmn b8dy Bh. Theeliohepsibn dif ¢agb of te prdtronensvd the front
direction) 5 o}

det ection po%t?gn %% %aﬁnﬁﬁiWXQJHME§$V@£%8Q%?g¥gH8§3%#ﬁggggﬁ&pégf?8? When
the bracket 9unitse dimsmoroned cagh qftiee eppeatcdkerentige 9191 Wdhe hejaht Psetioon of
the main bodyyRdowh ae@RNGY2. THIR IS o RPAGEWRIR 3E 6B chRBristed RICEdr@shspor ti on
33 and the sgg §£t portlo?ﬁé en .t he braﬁ 90 anes |3 §£ gﬁra g
direction relat v &5 wal Flﬁeﬁ%?ﬂ?’fsrfsl’elc% ¥uppsoid ROBHns 6, G RS a

| ower end of heipét diedegioh (gnRdEei Hireniod 52 Iﬂitﬁalbaﬂgﬁe&\bj( ﬁlel’tapfdﬂectﬂibrtlhﬁ dfrtae ket

di rect s on) - svukis BEHEARe BN ol Be L PER S Whe b BhabP u’ BB hgs 01
92 in the hei9gh?4 tice é@tln@me(iuupwd@wfacdsz AEcksi erﬂ)e @Qeradi pomong redpectpredyt, n.asi ons
of the front yend,forfidit B Qﬁgmgtth@fﬁgﬁneﬁnh& s%lfh&%‘ Al ﬁé‘in”th& W?dtﬁ 'd%&f{"éned

openings 91, 92 in the hel ection (up-down direction) or can be

defined by t Keftsipge élr%mégh Thererdebdq issanbigied shmgge idive ﬁ‘ét@dfﬁfﬂﬁr t
portion 79 febapdl whes hkhar &f@@i&ﬁtu@@om dﬁetnmy 52elidan 4 ﬁﬂF@Wedwrtﬁ@ce of

the front portion.of t 0 36] T racket .90 has
the opent no_GEneBiel e Ble EoRINE o1 o ths P Pl ol B Rba  Seri
dept h di r ect i58nllpWwingrthe battusidns efthe Gront &8l oflthe tipagemeaidwbkEdto slideevidpeni ng
96 h

accof‘zl ﬁgC![ [)‘Eﬁg eg{)?%%'&%pogj ”Bfﬁglﬁ %ié‘%slﬁttﬁ%ﬂelgﬂ%ﬁ’r%éu @pr&%‘ Bl ‘Eu élﬁeind othe

cor r espondi ngvards, theee QlarSPéQﬂﬁﬂIleimapbﬁn@Q%ﬂiﬁ pgmlzw@ﬁ of ﬂl@fmit anb@fdile% and

is in a posiLhen&RLbES RO ﬂgeﬁdbftan%r@ggonaﬁ@nﬁ@lo@ﬁ{é Ah ARANIpRAin3291 ch
that the air connunlcatlon open 32 | s accéssible via he openl ng 6 from

the exterior fhethsight Hﬁe%lézfltw é@%{n Sgestem Re Sﬂlé]ﬁH%Fhed%f%cé‘SE Qrpnsgide P@@’ﬁ] The

3r acket 90( Pa@mﬁ b@d;oplem tAgh&ghd difedBeh {upr@uvghditdetiony SN Wl the BRckdt 90he dept h
irection ro

5 h d
Cower port | ofBF fiaN e s 3 BRepLEFuBR R, 9ol eatulRe Y HERT oo 53,
In this errbodhlemmnlur;edtlhmrcpémeﬂéw% In@seG,twclyr tubther whlaipshe blsrhnahymat her _
Shapes are PaaThhlay Ak Lo ALGORAL Mhch OnIdbla: 66 nfRROAIIRE S e T 8801 10
n espon of

97 has a dinension a Sl ze cO Ing to the ink supp portion
the main bod@lsiihealwadieé N i APpAEGE hoH! erper @@fﬁ@ﬁ&f g frant pﬁlélonmﬁﬂwp@py

ggrtloP 34, %?g 31h@bJE&EWthn§%ﬂ%k&mpgrtIOn 34 extendgoghrgﬁghbthekoPegbng
in ep 0 ron ir ion e bracke
conpri §§§3ﬁhe ﬂl q)é"lic %Qﬂ%gl%ﬂpeglgl OFHE qugh H‘t[&‘ﬁ?’ﬂ%}i dFECUN { he front
wal I 40. The (leftrisght giredtion b DrTHEDpexring9dSs f)dis@ﬂmrteh at thepemt-evatl 40fsidehe the ont
wall 40 in t I%?ack a{tla(%n]gg e. po?tﬁ Ok té%P%V\%éfr 9 87? R Iteslzelc{ qfle yl\gﬁ%t rzectl(-)r he width

of the first pro r'usion on |re€%|on) 51
is the sane dkfthghtdirekttionpf2 tlhéhlﬁ eohodiwesint, tagopeningtftd hmdtrhct@hguéétmhm

(left-right iy @aCfltHaQQ)mylséthell ﬁllt@:ﬂl@%ﬂ%@ a%m‘aﬁi %%Odlﬁ&ﬁeﬂ%déﬂrﬁeﬁg Ter St

protrusion 85 may be | ess than t e front wal . The front

end of the fioP&tingPohprdimsAsigns gl %sqorﬁew@élwp éhe deiedipn Ppﬁlé’ﬁ‘ B theyk

suppl 'y openi mﬂﬂmd}omnam igtin &b@smrs&@fespmmsg totth@dd:t%mﬁ_luﬁﬁﬂldh khdhoRat34 in
the insertio d& tlon 56

t t i
A N N A N A En R P R T
protrusion 85pcm1hg’| 95 esthestidthaliteh@omileft- Imgﬂt diectioond 1( Mepdrtion ghthe irackettdlon)
52. The gr 00‘6@fﬁ%ﬁg%¥é§ﬂ%ﬂﬁag‘d§ éonﬁ)nggsotrhg dgtleét?(ﬁ{[ }509@01{ gé Qﬂgﬁcﬁﬁg hl the height

direction (up-down direction) 52, and a support portion 79 extending from the lower

ze

end of the detection portion 89 in the depth direction (front-back direction) 53 toward

the main body 31 and configured to support the detection portion 33 from below.



16 WO 2013/ 030900PCT/ JP2011/ 007191 diregtion) 53. The groove 87 is opened
forward in the insertion direction 56 and opened upward in the height

di rect i orwQOuptdsogodi recti on) 52. The both sides of thePgToBua1/8K/19% t h
respect to the width direction (left-right direction) 51 are defined and
closed by a pair of surfaces of the first protrusion 85, and the bottom of
groove 87 i s Wikdn thedraaket 90li0s@dHobyd By ﬂid:l’lfp@@lf?SL@faCé betht iffoat pqsmoﬁ bﬂ&ie@ﬂfaiﬁS.

Th f th 87

(up- Govar i v S00Y Shitorb Al BREToF G hFDiskh irbebitBod Bbfh S L WBRgr s i s
rectangul ar . ppaBBIPTMéehithesbraghed PP uwiveniBbe opwprd Gestiohelative t@hedna@posed in
a mddl e por b@? Pftnd gfpggﬁq)g;ﬁ?on% ewgga!ats £ Pén&&tﬁ@ﬁf&@étﬂﬁl% i 5 £64. 1P

(left-right |rect|on ete s int irection

(front-back dngsctiftimyhed thabragkes SHenejies f@ﬁi‘@d@ﬂ@iﬂm@ﬂéﬁ\% igthedetghpn) 52,
The rib 88 exieadsm @p-doha diRwasH Bidas bk UQH‘anrthf’fhé aﬁnéﬂf&laﬁ%eoéloﬁgwedfl rst

protrusion 85 defln ng.th roove
posi tioned at‘)P%P”P%Spé lng fth g@q‘& %tﬁ‘ég%?cuf)ﬁzul? ﬁRWE élFF‘FtiocH‘@ g? EBOW*PI%éE‘? pguggons
ext ends fromof e ffonoehd widhe edghgemehhieookid toalide withia tB@elbﬂgdtdStEopt@pigb o1,

direction 53,9r er oundar the top val |
39 and the frggnltlhle gh}lglre‘glonﬁﬁé)fig ggeg%or ggé)gc% b‘%/(tlne nre&%?gl%f %%fff'n respect
to the w dt hbdiwees theodetgction portiog33 aaidrﬂeecsuppﬂl)t petioaxOdnsed wherée beqoket
direction (fignt s%)gﬁﬁecfib)f ﬁﬁtL{pﬁ&)suﬁ%C@Sﬂh& honNSir8oH ofhE &Rl B8y 3Prgawn

di rection) 52 |n ralle pair of surfaces of the first protrusion
85 defining PRYeot h si des of the groove 87 with respect to the width

g% r §C1E ifom« ! ?L’Ehelr)tiriﬂirllt%t gbdnmh$ @;tsanlr5g196 OhRes tlfr@c)@g}ﬁSW@Iﬂ of ilh? fi;rstr?%mm&i Sﬂﬁlﬁll on
erirnin e S|.ae 0 e r Qov e C (0] e

o octi on' ) uaspl deUiOR it aBEGPHT 55 o St SrbSTRERL vhedoreiedsdear e
rib 88 in theiranldt $hape,bacanyosthéd shhpesrargpdssible @ove¢lbacchrdny tormedified ievel y The
rib 88 is co d

raveling | nORiBEIThO OBGTURHE  iBlthsiaR pfl sipd LRI EbE Rl e A GBI -
50. In this eistdnapeming 3hel @e msen bedy Plerngdh di € pesation ¢orrepeonding to the air

i nsertion/ re@@%ﬂun‘fbaﬁ@&%b&ﬁné@ 'sﬁcﬁ ﬂf&ﬁt tﬂ'bq{rtéoﬂl'rﬂtﬁl%ahgﬂ Oﬁ)érﬁlfl 33 [sHatessible
direction) 51, Mre specifical he ink cartri fgfi is nounted to

the cartri dg&aiHaAPSHAE %Frpnbthe ﬂf@ﬂort ?féh? ¥ cggriflge Uy F grreey ahdirgrbien Oa-
l'i ght ¢oo37ner 'Ehéd)r@cklst Q{hhasrtﬁ‘@@pétﬁ{g of foaﬂﬁe@ﬂirbti‘gaﬂ thé @0E0Walld6in Weldelbthar e

| d h th dt h.di t fit
i roctton 5o nEeiBaReRE b AES TS AP PRl P NE G oPeL R LT RR ¢ 1
88 is confi guof & frant a&tailleltﬁ)walttlerelsp@hto theseight disecam 62.ld this embbdienent,ghe
emi L1 er of b5 ARk 079l SERSAL SR, A gro@ye@' et bl e b S

direction or t=ri Irectl erpen |cu
i nserti on/ r emnddfiedigmbadimens.sihe apgeing élawgﬁnenswcﬁﬁé@@ﬁ@rrgsp@édl@g fRHE rib

88 in the di rnﬂ&idp Iy fdrfiéh 94 8 the G e 66O A1d ik @f & 65!11%]{ C(Q'fers tohd ink

per pendi cul ar Iﬁ he, i sert on/ renpyal ql rectl he %goﬁnt of gle@ght
comi ng out ofURM¥EPBIIRES4sTusl tyt theygk sppp 7890%188 éé['?ﬁfi%@r? § gt teetei ver
of the opti cahtheeleprdidtton Grdrﬁbﬁclidhﬁd&uan)rﬁaadeterm ned anount, e.g., zero.
Inoth rd t.he nfd nte or .t he

i nt ensi {) %ﬁ the a%ke{&)g seg ff:lrgtl stlon gblegwgts co hgﬁr&{uhlon 86tait é}g
sensor 116 Tll’mt Mlﬂ d0uBhd fmlﬁt m)tl‘tlhen BS ghlrndssfr@am@e@myendﬁ the ﬁOB'SWdMQ)iret ely
preventi ng. i iy i V0s2 A3 03PURRCELANROL HHOQAMLy oM PASEL1En

t heret hrough 1 n the direction direction or left-right direction
51) per pendi Sali&fherwidimdirgerier fleftuight disgaiign) of isdbg sagpe asohe pidth ﬁEthPl gg
absor bi ng sorglaod ke Width h@edtiogmteft tdhectidnk 588 ndabihecéhpalitbe, theght , by

the rib 88 tot. reflectin rb%l d et C can
e e 0o SRt S SSh b g o Bl TP ocl e
front wall 4@ndpf the firkterétrnoiin &nd poﬁltlblhmi mote fBBvadrd thanehé inkesnpplgpeiningct i on
56 away fro . var dge 30
Lo anot her ¢ ypaoimieccl dtilpalnd B ibgERic T BORch M e bl K A80h o6
cartridges 3@Wanjrosoipreasevalli4Z dhehitst pohtosonsd liagk recmss far.argropyegiedi ent s

of ink such asmthién @@ﬁd@!e%ﬁ%n ofdhd itk BdrubiBh 85 abiARRIRE & tBE widik dfb&idad in

the ink chanmber 36, an
(left-right dlrectlon) 52 The groove 87 extends in the depth direction (front-back



[0040] In another enbodinment, the firstgprotrusion 85 may have a recess 87
formed therein. The recess 87 may be opened forward in the insertion

di rect i orwb@o1gpessed upward in the height direction (upPdo@modi/peadsi on) 52,
and opened on one side or the both sides of the first protrusion 85 in the
width direction (left-right direction) 51 [0041] The second protrusion 86
extends fr omdirhaldnc)\ﬁ@rﬂ&rgio@% ghe obélwaltfowadrﬂ 114@1enmsetthﬁ1 digaod f@andli rection

56 f t h d bel
She T suppesr PR Sahe §Rien e RSE AT KB LR TR B pt Bo R RS o' "
wi dt h direct |gocy1)v(el8§fvt1ﬂ7_fneg[bﬁtctdxthemdltbld)reaﬂom (feft- hghtsb.lrwtlw St hage défdied aod the
front wall 49}1(;5&1 wgﬁ\ﬂrg% ghrﬁicése&tﬂu?ﬁrs(t?ﬁ;tfus ogcg*st I?dbﬁls%ft&ﬂ) ﬁgﬂmvk@ﬁmt her

enbodi nent , econd protrusion [ ess t e wdth of
the front waldptiogl aHﬂW@Sﬁdbmaseﬁacedff th%@r%@@@ﬁampﬁéﬂwr@w s86ignsof i t i oned

WDLG for }Nar d Ec{lﬁ:@ SWhﬁ(dnrhK)n%L{H@héﬁg@t{Iﬁfébﬁgl (b- c{d%f@g:é:ﬁbn)t 5@92%112’1' thé ;’a\zlﬁdtﬁnd of t IhF
i nk supply partion rt.ion direction away fromthe rear wa
42. The di neﬁérieﬁf?no(f%ﬁghts‘g@iﬁtﬁﬂﬁgrldf fegngaBe fromthe front wall 40 up to
the frgo03%nd Tk ftrktq)rSteMndSSpmhpmms dre r8688 dispdied ims middle podion @€ tHeon 56
away from t h%r 0 r87"%@1 re thg %vu%h%hrﬁ: 19 (tle\fp ﬁgl?[fdulec'go %Ii TR h{)(%gge 30 to

anot her type~©o tre i'n eren es o the ink cartridges
30 may conpr iesendy infthe éfmth dem (Bbnt-beck daieé tia éﬁ\tand Hyrhedihedirectoh i nk such

as dye and p'(l%ﬁﬁ@\km dfﬂeétfo‘i’l?1 S@tTHerHﬂ 8831135('[@1{3% lfﬁ‘ Hr% L@)fwak@glrécttﬁh el ﬂletshﬁaéerﬂf

chanber 36, nmbodi ment rotrusion 1S

indirectly déieldiseprogysian 866@@@% thechostom qflﬂre gogue . gT heqib 8§ i5 p&ﬁ&?ﬁ@r at
enbodi ment, thep &ag@m:hd}f&tﬂﬁdlﬁmanﬁ@gerw The ridi gsastdnvs dehelt @dnbyall be of

optical sens 7 ri ses e.de ctlon rtlon 89
at or adj acente lf% ol L e R s s T P R e S A T BBV e he
second pr ot r bsiween 86 twp twWallr3®smdahe fronttwdl 4kikgbh ofsideatitaoes ¢fithe cdbwd with

di rection) 5?ef\s|pw€f%§m%t\9‘c‘1pincﬂ&cﬁ8ﬁ Eleﬂr}ir%%gdfrgct Ryt @g&?&! F"ﬂ{ edef%ﬁ{cﬁ’?efcﬂoﬁ han the

det ection por Frection rear wall

42. The det eétrpwrPagh dirp&ipn3 33 anditheheigde disedtion fupdewn dne@@néﬁé impargitdd i n

the insertioRygdj th@ﬁﬁlk Qf‘s&ﬁcesfr&‘[eché!\’ﬁﬁtt Br&ﬁusfoﬁ%s%hﬁﬁfg'tﬁ’@bé%ﬁrsfd'eQBf t%@ gkdbv%he
wi dt h dlrectlonﬁlet- i g di rection) o t he

det ecti on pottivg r§§>q0ht0tth%wtbtdﬁeﬁmné&fi B&ht(qlféFtﬂonr) SéhThf'dwr@&?ﬁ er%le lfLst but

ot her | arger pﬁsmﬁsmlSsatefm@tthsbathalde@sﬁtmlgeom 8melith fSpat tmg wi@hnodi fi ed
enbodi nents. ;The dei t|on ort|§ﬁ 89 is

2013/ 030900PEFFISS b ik PriosGER hEHE Suber AP0dTh 881t o

| i ght, travelwidt dlmcm(bre(lcft right digaeti¢n )82 wegpehtidly. ddeirtbrisor chefigured wht
direction 51 [ G I ass
tlher et Ihr ough)att%g{ e s ecegJ f‘@g% yérqgfﬁél?gﬁ%%g%é%lﬁgq IY? dlrg&t{&%kégg??g}%g)ep% to
t he cartri dgéhapeaitipneenpoiet disestion §0. n gls(@éxbeétm@ﬁ thodir¢csion @orpsadiselar et ween

the [ight emd ﬁﬁerﬁﬂﬂrénlﬁﬁ/al Higdttiof 80§ e fwidth diﬁé@tl&p(qéf@ﬁ@hﬁdif&ﬁén)lﬂﬂMdP@en
this occurs, thedtec t3||§)lrg(rt|o<g%18 attenuates || which is emtted

fromthe IighPecisaly eW 0 Somepieq ogthg rﬂ‘lg&\%‘?‘%munﬁ PPHen

di rection (tHheOwhetib 88iis p@sﬁmcﬁmd(bet%eﬁtalrghgétmttér aeti light rédkiveper peapticaul ar to
the insertionlr | .di.re t' h f the
dctect on portton i W FEAERAI A Gl s SRENER-GPR ictErthy
direction 51ylipetqueridiperpeadictlor toltbe imesipnirangvaddoeeiondiOr gbe iib#850, t he

amount of | gBkrHeM {&Qatfaﬁﬁaté)fl ﬂth%h%héaémﬁieé%o% tHeh?hE'&%ﬁfé} bPﬂEeBgﬁ&dlon 89
and reaching the :ml# t recel v% he opti cal  sen han t he

pr edet er mi nedeRDbLHE andgrgyels ip ébeodquCH%ﬁth%w% disctiany leferight dissstipppil on 89

l Sf ]g:onf g ;Jr ?@efp@ncﬁbﬁl@ﬂt@&h@gﬂs&?oﬁ@ﬁ@&al diredthd SOan{éﬁltlﬁé/tht rédcB&d oreGide df]gev 1<:elh
Su I Cl en e 0 sensor. enuat 0 e
oht 1 o caudiar gt ihge aedin 3 i SBiasor Bhorat gt iraventrratiene’l  gh
from passi ng t¢ ﬂlenmstehumzl@hlowml ditvetioh 5@abé anoittlo€ lightdiominlg veatfitenotber side
left-right di Eﬁl%tﬁboé‘s 20 re P& %@Q %H @ el%’r Jetee SRRES § 1r1§rf§)1‘é?s‘ th%k B%ﬁré' i he

50, by the detection portion somne anoun
det ecti on podeiconingd agefiniee i, Agrot h?eoth¢rqﬁ<vrds he tih 88 d%@@éltgn@d t@@mm@ﬁ: tB@

totally refl eglohRCodtheind @i of AR t@h@evefﬁlfﬁéi@ﬁ to%@%efé@fe@%&'t&noﬁﬁﬁf deRfHr89
can be det ect ed by the optical sSensor 114 }fﬁ[hﬁﬁl 3%& There is”a gap between the

det ecti on portf oTheaﬂétea%wpwé theigdé 15 GHsSsIR OpPigigy pr eVenUng the light



depth direction (front-back direction) (3. During nounting of the ink
cartridge 30 to the cartridge nounting portion 110, the light, which is
emtted fworntdmsodooght emtter of the optical sensor 1ll&Cagd2ait/ewadis in the
direction (the width direction or left-right direction 51) perpendicular to
the insertion/renoval direction 50, passes through the gap and reaches the
l'i ght recei vefonDpasking tepéthRalgh sethealireddsh (tHdhwidaimduaitiontor lsfghghtcdr@tig out of

th d hi t he |i.ght th tical . 14 i

areater ¢ nan 3t PUbIRICTE © ¥ rclarsiabtrin R0 e B heRo BspRene
detecti on porrioont (ﬁghft hghthiey the ptbrS8ddaflectingthe (ighohy teattk 88l tataiyt iefedting3he
varies from ?i%ﬁ]t %%{c?@tcol&s LRs, fh@k}bcﬁléaﬁ'bg%teggdtb?f &Hé‘gﬁtgb%f seﬁlé/cﬂel 1%f Thd® 1 nk

cartridge 30 nk cart nprise

di fferent coldgpensgm ¢fihe rlé Bf fopeime frongwaldenpdo éhe froqe e@@u@ thaglboﬁiﬁemélﬂm
pi gment, di f fi@erlh diRttioRbo aNBUIbS (BE rdaiyaBUORAHed ot e ityie o li@aRr 36, and

etc. [0044] The f t he first rotru t ef nt. end t he
second pr ot r G&{Ud égeg@ tozi‘ﬁﬂt%%témﬁ@{ t“?l‘bgtar hrﬁggr%ﬂtéypﬁég qﬁedﬁ%‘darfﬂigs
forward than3p hmyoteimise diffepatticblons &3nky dlffeIfeﬁ'SllﬁgIBﬂleﬁlQ df ek $uehes tiyoand
direction 56. ?tc{) ﬁfr:reV\leglal #ﬂ{)ﬁ tgg% %%tskored Q[flé 1n(1)<n h%%b'erts %{P %ﬁr OI oned more

rear war d thallln‘%nrlne Y'ont en Irst pro ru5| on nt end of
t he sedd®d]pr dhrostheren@sdiment, thhdirgeretatsiann8poay howe B@cass BA f@m@ﬁéhetremo t he

insertion dipgetlag ?ﬁr\?\iajﬁﬁsb ed FHQy HELLGE i QB RA il Lo, % H@Waﬁkmsupp' y
opening 71 is po- /030900PCT/JP2011/ 007191 si t| tween the

first protr uélileob@@a digefian@pslovdrtirepten) rds pshorsgedpir Ang @%@we pethesideshei ght
direction 52 of RG] pkbeudifk 8T ar the ind@h dB0cEft-Ee/t dregtibdes 1porti on 65 at

the t . Th de f b t d

from the Wi aS e Tg P h BB erthor i o T Do bk

di rection) 53aseifflva ditecden @@a\vapfroﬁﬁheretaewdﬁ 40V Elie sehmcbpm(:rkﬁbn 80isapd- t he
body 31. i t

g?' t“heor IY be it pgd 16‘@18\%{ %@%}k st]ﬁgl?% f‘qn%?{ El"hé)(l/hc?ﬁ fois V@@&d}ﬂ?&r&ﬁ%ne% lﬁﬁfl% aces

wi dt h of the Widtk digetion deferight deaciiedrd 1t1ﬁéh€cﬂ§tf@r35§1m‘f\’@éle e fionewell 4@ | II‘WaI | s

37, 38 of thendWidm Qﬁéﬂloﬁ%leﬁﬂijg}ﬁ Gﬁe&fo%%?tln%ﬁoﬂhgr érﬂl?od{‘ﬂnﬁlﬂthth@wl@@ltdfon
(Ieft-rlght direction), nner tion 65 between the

i nner sur f ac8&ogf Pf%@lsmnbiﬁ fiﬂf’ay Pfh@swhale dewéb?ﬁ tBﬁ fremewﬂ - gﬁhe fgnt €84 Plon) i s
great er than thdwecodipouadion Be iseigawase tordRweld tAfbthe ink th@pllyl ¢Pehingdi7ect i on

neer 1 on i FREgh s ges RO ol P TR R et B3 ot
groove 87 of fltOhrethbirca;twqi]rftﬁ, The donerB®nar dhe deeomepnotwaibh 8@ Promvihe gront wall
S 53 R TBR H SSn i P
cartridge 30 f%ﬁﬁlﬁlr%é’\’ 3é1 ‘b?u"{ad@s Hom eusry Baokhe iikecapsidee AP ymariother t}’lf’]?h?ég thsui de

ink cartridge 30. Different types of the ink cartridges 30 may comprise different colors

of ink, different ingredients of ink such as dye and pigment, different initial amounts of

ink stored in the ink chamber 36, and etc. In this embodiment, the second protrusion 86

is indirectly detected by an optical sensor 117 (see Fig. 1). In another embodiment, the

second protrusion 86 may be directly detected by the optical sensor 117.

[0042]  The bracket 90 comprises the detection portion 89 at or adjacent to the front wall 40
between the first protrusion 85 and the second protrusion 86 with respect to the height
direction (up-down direction) 52. The detection portion 89 is positioned more forward
than the detection portion 33 in the insertion direction 56 away from the rear wall 42.

The detection portion 33 and the detection portion 89 are aligned in the insertion
direction 56. The width of the detection portion 89 in the width direction (left-right
direction) 51 is the same as the width of the detection portion 33 in the width direction
(left-right direction) 51, but other larger or smaller widths are possible as well

according to modified embodiments. The detection portion 89 is configured to



portion 66 is a protrusion extendi ng dgynward fromthe bottomwall 41 and

extending in the depth direction (front-back direction) 53. The guide

porti on 68Oertsd®oover the bracket 90 and the main bodpC3uP20Iveo7a1dt h of

t he gui de portion 66 between the outer surfaces of the guide portion 66 in

the width direction (left-right direction) is less than the wdth of the

i nk cartri dgatethaneli geae. | vieibudrahfrsed ﬂlgmesracﬁ‘hngh@ﬂ&l diecwal (tbe Width 38 of the

mai n body 31 ection eft-ri.ght

rectyony . rering RE b 8 o Tpdlofh el TR LB b i FEton $9m ¢ ne

cartridge notmpassghapethtaugh. NI, spetiécglyi, deripomoioing @3he 6 cartadgnderoitbe i n

gui de groove i gge 471 The, i nk
%a&rﬁ%e%oﬁtﬂﬁl&%%%ﬁdgf ldig) tlf;gfég:tch&g ﬁ%ggﬁgs%%betivgg% %gggt

cartri dge 30 co Ises a rac et ween
the pair of rerrbtéer@pdtthﬁehgjwyméwsb@ﬁ e APEE Seﬂﬁ@f 116 Nondhiz pcewys.gbe detpeivad

bet ween the 96&?)%689%?teﬁﬁatésh@ghft IWisith R @biftb$ oM tBS hgmnhh@r ch&Hé oIV'e@Jal sefidorand
bet ween the g g& %gthlon 45 ?%d t he .front H%%d board 74 is
posi ti oned at''fAR: B e dgectiogdthgwidfhdisegion o leftr %@xﬁ@ &'t he
front wall 4@eﬁxndulmhte th@ﬁlﬂemah/lrerﬂdval divectioe SDO‘aﬂﬂn%m@t peshds @eaileraditiee
rearward tha 0 t he

i nsertion di ;&g{gf t‘?Onnp qorggn 'ih&%bgéz}?o (glf g1 %ﬁ Cﬁon fe?t o %st%%géhqn%gl)ﬁrar e
shifted withpeedpdat totthe mh@tlpWS@nQvabdlr@htméO; bn aB@llnMifrl@hs pavingiosabi e t he

| C board 74 lofcp 9t bf RRAIIRES pb EBh $9Hy }&@ﬁang% il nRURRL Y OBRIAG 71 wi th

respect to the insertion direction he bracket 90 conprises a
pl at form 67 &8NSRhi Ehisters than the predetpyming amblais%a zeRelngMtBEIA RS- 67 i s

posi tioned batwegsh pdigoR8Y is @hfighle t@ﬁuénb@teghe slgoRf ok tRNn@hsityldraigat &tf or m

67 is a planar ace extendin i tion (left

i rect Lon) - BIvehRER S EesT 4y QututishLt gl b e RGeS  on
(front-back dbusedby ol de':'o&tloalpdrtemtﬁi@rtdmmgetehy IirMntlmg&]bﬂlghnfromrpavmg direction
50 when the i osition
A pl ane on wil CHIRRER 47 8F (Bck ol bioh FRURbES: REBIM LU S e PP .07
dept h direct |p©nﬂ1€ularotﬁtth¢)ené¢<rtlaﬂ/rfem\iaédl)remnéﬁdbx the dmedtlw plortiee 8P ghsorbing
(left-right @b&@%ﬂoﬁﬁ'r)of‘ftﬂe hélﬁﬁ?ﬂﬁ%%&c@or%&ﬁ@n [ dmcﬁhgftﬂ'éel d@"ﬂ%&ﬁgﬁm

surface 46 extends, ne extending in the ﬁ rection
(up-down di r SEtEFHRN P@QO%%%tqtﬂév it lastHedhs B&% #i - e‘ﬁ U ghe JefPr kRN 51.
In this enbodbremnbe débeepbpir dpiicihesdortihe. pl at f or m ext ends | S

I the pl which th f t.ends. Th
' boar o oot S8ePa PRl mellrietubn Paf G e R Pat G B R o
(left-ri ght dﬂpthciuneotm)n Gbnahabkt diecdept 3. BDurieg micontifd oithe arﬂataktrnigc 8gta on)
53. Wen thetﬁ@&rﬁ‘lﬂ%@ fﬂoqgﬁ‘ng:gpo 1§n I1@0 tt%’e]b%lg L@ﬂ iPQRikl B R Hhé tter of

position), the uppelr surtface o extends hori z nta y and
f aces upvvar d thepopsicakienssy LA jaadh tfﬁY@S dpe diregliondthe vt dieection polgftaight

extends, i. edire@id ANPeEhEBALNG think&EoASRhEy Ut Ufr@@cfdn@@ ﬁis"s&ﬁhrd@@ﬁ lthe
directi on) 53 and. the wdth directi OE@Q ef.t - r h]thF%Ctl on%taofé i ntersects

the plane on ZARERhEARES dhghgd fesstvest 88“‘2?6 fagion i8he
extending i ncbimmgmltghthe(yapaﬁﬂ r@nhlﬁlgmdﬂogfm rcd:ler\eﬁbf tha pphehl andot hiet i dt h
direction (left ht dir th d e _on whi ch
t he upper su eaai‘(t:eéto ¥ eguaﬁ%t) %heé) %E%e mm dam iln?sml%éfrlmerﬁédnc%fﬂg? B%tga the pl ane
on whi ch t he perigad®nehe daptlf dicestion (@mténdls duBémahéévmré fpinapfotype 67 thes

posi ti oned ”‘?ﬁl@cir&fd‘é@@@ td Eﬁ%%hér@%pe%fgﬁfgﬁlﬁ{%'aﬁné §(ﬁ@ﬁffé‘1@n }é& SeRPREL to the
insertion direction 56, oard |t|one forward than the
engagenent s&ﬁq’%&%é@ mawn%@ﬁééfer% cploss ofri §]ér41ff%fﬁnﬂpg@é{ep6r9f5@< SUFR@s | C

board 74 is p9shhd @@ﬁﬁnﬁbﬁv&edthmﬁwmddiﬁt)f ihlagtofdddn 8% iARIhiBerBo0MES7 Of

the fi i 8 t t t
i v ect 10K 5o THEIGY BT ol e BRET R lensBa g Tt p &0 b0 S
t han the ri b tigBdeagudionh Ipertgnddvaee Basiticited nhdTe hasracd thén e deastivn poeitn BBovier

hi gher th t. t t t
Lo the hel gni=ireuS AR ARt di@Bofse, M BASREETRY ooRRibh Bliuisn ¥t o' PoPee
board 74 is pioned méquemwaéd thunghejontead 0§the| feraisprotusion 83.dhe fsﬂnttemé of the

engagement pQgddng ’ibrcﬂﬁxsm'ﬁr% afd fhe 'd@&@u&%ﬁ}hbﬁ‘ 99 Rﬁﬂh%ﬁﬁct%%&ﬁ&@é}ﬁﬁ es three
contacts 106 aligned in the direction (W direction or |eft-right

direction 51HUEEHPerfafech drthe geteFHon Rrsder %ﬁ}dﬂ@ﬁﬂ%ﬁupelw@@mn&ﬂ 59 PODurl ng
nounting of the ink cartridge 30 to the cartridge nmounting portion 110, the
| C board 74 contacts and is electrically connected to the three contacts
106 (see Fig. 6). Wien the nounting of the ink cartridge 30 to the
cartridge nounting portion 110 is conpleted, the I1C board 74 still contacts
and is electrically connected to the three contacts 106. [0049] Referring to
Figs. 2 and 3 the IC board 74 conprlses an IC (not shomn) and el ectrical

o A~ IS



21 WO 2013/ 030900PCT/ JP2011/ 007191 andigtc. Wen the ink cartridge 30 is
nmounted to the cartridge nounting portion 110, the data stored in the IC
can be r a¥0 2018/038p0t he printer 10. 1100501Each of the HETTAPEOI/N@d®E 75, the
G\D el ectrode 76, and the signal electrode 77 is electrically connected to
the IC. Each of the HOT el ectrode 75, the G\D el ectrode 76, and the signal
el ectrode 77 sm@hemblawbaq thie &irctgpdthusthin’ €Cdidahe (dcoadprddasiondoredt tegpeet @3. The
HOT el ectrod , trag] Dﬁ ectrode 76, and the signal electrode 77 are

al i gned and }&é%}l B&r1°%om each other in the width direction (left-right
di r ect i[00¥5]51.ThEhek GhiDidee 80tcoogeisédt gisdppaiivn 6fedthbespuealh 39 HEheHOIdee| ect r ode
75 and the si I th
direction (I 3? HRJH()% lggﬁlﬁ?g&ﬂgze Jﬁ %ﬁ%\%ﬁ ffbdélengﬁ“@w?%hglesrdg?&ln 61¥\$th| on
85 has a W dtdﬁptilrﬁlnteweom\ﬁfwrrb@nkr iection 0t éhe 2yidg Rertign 08 eKicHdy 0BL theanol t he

wi dt h of the plfekbaRy £hdife in%n%d%l?tﬁr Thdamich Bﬁth\éﬂc%ﬁild‘é p&ﬂ&h@s hdtRedBthe Gagh of
the HOT el ectraqode 7 t he s)llgnal el ectrode 77 has

awdth in tﬁ %ﬁeaf)ﬁfh& E’éé‘? f}{?ﬁ“(lﬁb#l’fecp?@Z}Fftcﬂg&@f‘f%‘ﬁ? 1ess kg PHRIR Gt n of

each of the IH@mnk |C®1¢1t1d1gaxi}£) bebwednhtke GNBr alricty ofttie 7ide walld 37188 «ithiakin

el ectrode 77 r f . th er of the IC
board 74 in tb Réy gﬁﬁl |brraecc t|éod1nl%(t e%(ﬂh ﬁuﬁ%u C?Tldefc]ilglgrﬁ])lregt?onge@%e fe"'&Rter of
the rib 88 off theezuider pyurtiqur 6% betwicenth@dnien smtﬁ@ev\pﬂthhrtllmre&lmvadth(dlmmon| ght

di Tecti on) i 9109k ARS9R ieaemﬁal Sl o RA Rl Sherlehylel 845 g

di rection (up-do directijon ction (front-back
di rection) 53idthiihieatiy deft-ight ditccHem)k a“hezauléﬁamftm 6|5|C8m8’815‘?5rﬁ faprfsad in the

pl gntehvmld c ht |11‘$s§ﬁﬁfn&![1ﬂe@ﬂloﬂ\?6 IThE: @gldaekpogﬁttn @Bt % ®6§1t1gﬁlsd(‘t?é@vv§%h\r/1\lﬁe didore BT on )he52C

an e dade I rectl ro acC 1 ONn n otner wor

bosr o 74 and s gt b iaoneu e TR et T S potiof PRis by ght

direction) Skitiohtd & thpeair b teldrggvetdTeviterspact af the eeEND déleedr de 76 in the
dt h t i : s h 8 i

‘é“OSI 0 b(ﬁ ' QLE}&HA&% ﬁh{pﬁ% @fl?éﬁorﬁ&? ﬁ% ?ﬁth% %8&8%“9%1' ‘E%?PE g8 1s

(up- dovvn d| r @@ttioai i52 pmidlsm@X&élémg dpmineard tram(the bmterba\@ﬂd 4di ané@me@ﬁl)lg%

I'n other wor %thetdaﬁthc‘(ﬁfé%ﬁ’én Qfonttjﬂﬁc@igcﬁb%j Q‘H@ gﬁ@e Bt 6 UxEHnls gl/éreiﬁé Ion

(left-right direction) he center of the rib 88 are not of in

the width di PEKFGH ﬁ(nﬂéh% mfamgtmdy(;ﬁh &b weml)l Oé?be SRS rROLIEME0 ?qﬁwe@@e @P@&t rode
76 and the ristrf@Bs bflﬂlergﬁﬁi‘etpofrﬂikﬁl 60 mnBe Widtk QirbQidpated-Hight d\Mebﬂiin) helehethgint

di d the.d h d

i rooti on) - 55 THLPHEF iptoaE N0 EEERI ol S b Rl Py W55t ot

offset in thdlwmdebOdyBé@nddwt(rh@@t 90 ingthe \xdqithelu‘cctmmlﬁ&rlgmreb@'n)e%mnr ode

75, the G\D eleghro Og76630 lg%gﬁwm& afl @&5&9@0&% ﬂﬂ&g‘a‘?nédnlﬁflggf)ﬁ{oﬁ H he

symmetrically arrange é,&pect tot ane IS para
hei ght di r ectlil®rth¢ gpidesariions p ﬁ%ﬁ}nsglzedalﬁcguu%gra@wrwapf getcpBHdgd r ont - back
di rection) 53oukfif &g@gqrmnt surface 46, the I1C board 74, and the groove

87 int ane h is parallel w t he hei d're tion (up-down
i ect 10152 TRk RS oh Sampele G roptht s whewedrt Be brky BN srmor ner
words, the enigagenenibsiitieagededportibines.| ThelQabodrd %4 isgioditivhel grteesteth87 ar e

not .Of f set | n tN 8\940?&1{16 ﬁirs{.[fﬁg{ruﬁ?n gg gﬁ%the r%ahwze CntdI ‘t%:?\)/e gljtl}%%bgagcém%

specifically ?%V gagenmne

2013/ osogoopmrtmzmanﬁ@me?frgm Ve Q. Ade 4€ bowsl Bivis pmltaomelcﬂt therfeppiadn®® sid ch i s
paral I el wi thyyhe,pehghlo @'orb%%éemhe( HBntClQMWMc%E 'ré%lmvaﬁZQaTﬁle i@ﬁoé}&%h
direction (front-back di rectl on) he eng (gerrent surtace 46, th

el ectrode 755 RASHIQNRE MR EBRENEE ﬂilar‘?tth? Er@eftW%l o was%thslga?féfem%lﬁli@eﬁém | el
Wi th the hei gidinbrfieeir@tiohsB: Mmdr@cn bAdMiherk aml)l;t %ﬁbnﬂ@llharglslﬁlﬁéﬁl on

(front-back di. ct 0 g nt s rf th nal

6l ot ode_ 77 MIBTERREOgRe o E gy s R Ty Lopesish et o bt i P

paral | el wi t kitiohed hergiehrveird @ehitiminksppppwperdng &t tiithgspet tanite inketidept h

direction (frg? %aﬁhcﬁ_l rection) 53. In other words, the engagenent surface
0

46, each one el ectrode 75, the G\D el ect r ode 76, and the signal
el ect r dO4817, Bﬁ@r@qkét%}m@ssvaalaéfomtm@mf\@l@@h the IEthoard Bt 1 difippessk Tha

(left-right %!dif%%'@rlg éSlthIerHe%C%dlp& s drivge %Lﬁge ?ﬁ{lz)ﬁ b8l 9he3Had@nt he

cartridge nDuntlng por ion 110, th el ectrode GN\D electrode 76,
and the sign&/ i BRProHE R giREh Bhyidh élf@?t@@tﬂqﬂcraghgﬂlr@st&m%ét 8d ks t he
three contacts 106 (see Fig. 6), respectively. Wien the nounting of the ink
cartridge 30 to the cartridge nounting portion 110 is conpleted, the HOT

el ectrode 75, the G\D el ectrode 76, and the signal electrode 77 stil

contact and are electrically connected to the three contacts 106,
respectively.



[ 0051] The engagenent surface 46, the |gyboard 74, and the groove 87 are
exposed upward with respect to the height direction 52 to the exterior of
the i nk caiOt2ni3dgewo80 at the top-wall 39 side of the inkPCanPiltge180. The
HOT el ectrode 75, the G\D el ectrode 76, and the signal electrode 77 are
exposed upward to the exterior of the ink cartridge 30 at the upper surface
of the | C boaegth trectaiCiironhdickt hieectich) 53|, elﬁdéﬂdﬁhﬂgﬁm thdBrs&Nbneéeidl ode 76,

dth | | f wh
o age 90 Ml Bl A S BREe B o oM R bR et - oge
75, the G\D elactonodeclye platibrintd esitapdali. eelaqﬁzmecedeenamgan ¢healrpdsdiidstieni n t he
downwar d d” ﬁ&ﬁt%cm§r9§1dn§s@ﬁﬁ ﬁl@%aﬂal cﬁfecagh g@e ng?qﬂ%,&c%ﬁfﬁt H@grsecﬁ_la
r

(left-right direction e insertion ect
engagenent s@HMEER WBCh iegagasssicnl Briacod apeuds. whenplanecxindieain he dgighBo i s

in the g})unt @ﬂfﬁﬁﬁl{j@bﬁﬁiwn:jd‘re@ﬁm:ﬂ%ﬂ% WIﬁ'ﬂ?di@%@ﬁ‘%ﬁ'dﬁfﬁgIﬁ H[r@,@tﬁ)%) 46 Ihsdt H
accessi e |1 e wnwar | rectl IS ndail cu

direction (I g"?l% e@aﬁfnear e F‘Eﬁﬁn ‘§ Chm" Iﬁﬂtéomh d%P‘?rB?H%{}%tlard? ﬂ@cﬁ%@n 50.
[ 0052] The paion wdfich 1hb$:ngefgehiaﬁt gmfade4®ethndanB<5Kehba&ﬂds chayerg dnhgpéiC board
74 upward angulffacte\’@[e%d 1}1 rh fglﬁled%fg?lon ?Ieft cf%% ?Hec?lé)n%g f'ar?c{ E'l? 5\?% é?recmgnhe

pair of ribs ortlon eyond pboard 74.
The bracket 9@ourtdrack dge@tloal) panWhetheaninewtridgg 3Dheinghé rnooflted ipbsitiof (¢pightyui de

portion 65. éﬁﬁtlw)”&e%?)gélssum& bf tﬂQ?@ b%h"ﬁ%%ténﬁ?h&ﬁﬂﬁ‘(a@lg%ﬁd%ce& 'ﬂgwfu'dr st

protrusion 8 ar wal t ween

front wal | 4@ PhpeoR yhishgbe P@epé@if%qe@ﬁéhf Iohapet it exiendsr bovapigne efleRdiRe £ r st
protrusion 8%, ﬁcﬁdiebﬂh&hﬂe@tl&péffdilt Béck diRRtibAMTB éh%i thé wldtﬁ dire@tbnd@mnmetitd Wi t h

respect to the ins .on ct on 56 hat a t rt on af the
opego 1o pATrttB el RlnerS TSR SoapRBI: fhAtsRet B ol S, 4 e
i nk cartridgeld® ex&ndmgem thecheighB d\tidA 18p-030 8 AGRETn) Qzeﬂdﬂﬁ(mﬂiﬂﬂdlrennon
and/ or renov f r 0 t

o ber 145 Sl?féf I e Fﬁloﬁﬁéi Ihjl%? {@g@&i ﬁg 9 c@&ﬁe %Jvﬂ{%h tﬁé‘&n@gpgﬂ?&%@ﬁ  he
engagement pdha IColrpa% Th ﬁﬁemlses pemerdculagodhe plapboingaioh theengagemerigurtace

engagement p a6 tekf%ﬁds‘wBe@Me ttﬁ@pl@t'f&ﬁk@ﬁ is sﬁ%n&f‘mH%%fwzH@ lthdnQhe Qﬁ%a%%ehtn k
Cartrldge he main br acket are pos| i oned

relative to tSWéEaC@aﬂﬁt‘?”iﬂH%P%%@F h@eﬁ&nﬂﬂﬁﬁﬂq@ﬁ ﬂi‘eeIst]é‘E?trﬁi VB IPOSHIONGLEFS ped
bel ow, ther e foisvarditagvied er@agefrﬁm B@adeelbweieNrekb et &NPagsbRidh dlil@ditﬁdrpj“ﬁ Aheand

he b Kk h di d
of t he-r soesdC ORI 8Py Bled G RE ity HERL A, S ARGHt Bl Ra SR il o or
renoved fromptdigisearsswidyeespeat ihagejgdt diratiod llip -dowe dEcrgwgbﬁr%rIn oftember 145
I's not caught,4.n t%lgéme Bg%@siﬁ i flo Ems &Sgﬁdrggﬁ@{d‘? t Qhﬂ%@tan%%ﬁl: %rBB@e >t 90

covers the front’ é1 e wal | de of the
front porti o heflCtbrardniiin ppyHgNegaboyHEhighey éhanm le®8a§pa@n@lf thergngpgeapgnt

portion of thg B4 kst td e bRt dRdckion usiisien afredtd®) 52.anbtHReMok@N of

h in
the ma the IC board 74 is positioned more outside than at least a portion of the engagement

portion 45. The cartridge mounting portion 110 comprises three contacts 106 aligned
in the direction (width direction or left-right direction 51) perpendicular to the
insertion/removal direction 50. During mounting of the ink cartridge 30 to the cartridge
mounting portion 110, the IC board 74 contacts and is electrically connected to the
three contacts 106 (see Fig. 6). When the mounting of the ink cartridge 30 to the
cartridge mounting portion 110 is completed, the IC board 74 still contacts and is elec-
trically connected to the three contacts 106.

[0049]  Referring to Figs. 2 and 3, the IC board 74 comprises an IC (not shown), and
electrical interfaces, e.g., a HOT electrode 75, a GND electrode 76, and a signal
electrode 77. The IC is a semiconductor integrated circuit and stores data about the in-
formation of the ink cartridge 30, e.g., the lot number of the ink cartridge 30, the man-
ufacturing date of the ink cartridge 30, the color of ink stored in the ink cartridge 30,



body 31, and the bottomwall 41 side obythe front portion of the main body
31. However, the bracket 90 nmay cover the front portion of the main body 31
di fferentw9.20Ra036900i ng to Figs. 10A and 10B, in a nodifiP€d/Jermsodiment , the
bracket 90 may not cover the side-wall 37 side of the front portion of the
mai n body 31. Referring to Figs. 11A and 11B, in another nodified

enbodi ment, tahe eter Wk thedidk rayridiet 306 wfuntedao it dagiitiy@ioudtnspaigowd 10,he

front ortlo n eV|ce 0055] Referring to

Fi g. 1|,O t he EIF %attaeQOTgﬁ%Wéégi’etrﬁaéi?uﬁﬁyg%p%rg eV| c[e 100] The |nkgsuppl y
devi ce [QQ®]i s Kzohbi therlddT etecsadply thenliNToeledimdpribnandbasigldl.elethede W(lssuppl y
devi ce 100 C%i&&ieﬁﬁi c&ﬂféct%é% {Hﬁq@eEﬁ_@l%tth@ﬁ(ﬁoélédt%e g%othégm‘? leflub e dd

cartridge 30 1Is nk cart I'S nmount

the cartri dgendderrignabelperadeor! eﬁemds oathe deRth elirgesin (ifliﬁ’gt peskedigggtion) 53. The ©
[ 0056] Ref er r iH@T bRcibd@S?5, heaMDisleckldee qaratnﬁltﬁegﬁgﬁm WRtB8 PPArkiafPnekildhd

conprises a case 101 and the case 101 eni ng..112

one face of th¥edaRUt HHY caghgthepn t@‘é?"f(}tpg]b‘ga\‘é@ (?eg E%ﬁ‘ﬁql]@ﬁ?@aoiln]fgeebg{l%erted
into or renpekdirbdes ishpesiciasel Bf(ﬂ\’zlzeérhnhammfr tleera@leersi ang teldgnalliectade77L01 has
e Jro0ve, 198 CHIRR 1R ah BB AR R S DO AREL 1 Bhg G et

space of the case SO roove In’a
surface defi B8 thefarst mlafumem 85 bas & walth rmfép “sqbtacdereotﬁort (eft-cighedi@tion) THe

grooves 109 exj ﬁﬂ:%'dﬂl &t’f‘tﬁe i@ %85&1'7@@4 @%&@y fian Hie BHhH Qf”théﬂb SEhEadhrBT artridge
30 is guided 1n the insertion/renoval. direction 50 w t he I de portion

65 i nserted HPTpEcEdAre thedINPHIsrE@de A0130e ﬂtlfbi}g%a& P*f’ﬁ@@dfbw ]Eafi’e?‘ ‘(fléilélbmlol and
the guide gr ewidabdirasion (- mgm thect@n®oy.and @R Wattietedch of iR MOTtepsde f ace

of the case 1 onf t ecei ve four, ink cartridge
20 stort oo yanine D RRR O ko RN TSR 7S Brelr MR imd Wiyt ! d9°s
2013/ 030900P@H 83PZHd ¢ & Tk e Webmed 74 wethy .wiflBQL#} ihre(lefasightddilecdompTli sels

three partitign. E%%&%g@é%ﬁ@%@9{41&{[0&1%5\‘? rﬂi d Gidkn &h{c‘?% £%§ r@q the

i nsertion/renobva rect I on rtition
the inner spagectsm) ishosipsed 202 plage oviiduis pg{@élele\glth mﬁ:életgmﬁhrecﬁwndamdwages

30 are confi gub@thnh 82hRd EH%LHéE%ddlfe@u@)ﬁ‘ grérﬁ%ﬁcﬁc@i%%én) s29meko¥ahY IC board,
[ 0058] Referring to Fi g, e case rises. an end surface opposite
t he openi ng 742nd the rib 88 intersect the plane which 1s parallel with the height direction

(up-down direction) 52 and the depth direction (front-back direction) 53. In other
words, the IC board 74 and the rib 88 are not offset in the width direction (left-right
direction) 51. More specifically, the center of the GND electrode 76 in the width
direction (left-right direction) 51 and the center of the rib 88 is positioned on the plane
which is parallel with the height direction (up-down direction) 52 and the depth
direction (front-back direction) 53. In other words, the center of the GND electrode 76
in the width direction (left-right direction) 51 and the center of the rib 88 are not offset
in the width direction (left-right direction) 51. Therefore, the GND electrode 76 and
the rib 88 intersect the plane which is parallel with the height direction (up-down
direction) 52 and the depth direction (front-back direction) 53. In other words, the
GND electrode 76 and the rib 86 are not offset in the width direction (left-right
direction) 51. The HOT electrode 75, the GND electrode 76, the signal electrode 77,
and the rib 88 are symmetrically arranged with respect to the plane which is parallel
with the height direction (up-down direction) 52 and the depth direction (front-back
direction) 53. The engagement surface 46, the IC board 74, and the groove 87 intersect
the plane which is parallel with the height direction (up-down direction) 52 and the
depth direction (front-back direction) 53. In other words, the engagement surface 46,
the IC board 74, and the groove 87 are not offset in the width direction (left-right
direction) 51. More specifically, the engagement surface 46, the GND electrode 76,



in the insertion/renoval direction 50. ,dhe cartridge nounting portion 110
conpri ses a connection portion 103 provided at a | ower portion of the end
surface ovorhs/se®e 101 at a position correspondi ng to PhEJPHK1/B8LPYI Y
portion 34 of the ink cartridge 30 nmounted to the case 101. In this
enbodi nment, four connection portions 103 are provided for the four ink
cartridges 3@nm¢rgr&b&]te€87tlﬁteir§&6t maﬁﬁn&%lc}{@@%lla_lhelﬂﬂﬂﬁﬂﬁ@ﬁ Oiteddiont ijon 103
conprises a printin ui Di n and a
ol B g port 10 Hirkyiond 57 4Pl BB YineBalty il B RPRS Tl B o
synt heti ¢ r egagemérteurfavk 496 the HIOP elestrmtm?ﬁe@n@dlethOQWES% interseaiomoft@r plan¢ he
exterior of hpe 20
%‘?clﬁ'%‘ %raii@ﬂ«ﬁuﬂ gr% 5{ 'igﬁt Hﬂpﬁmﬁquﬁ BE&}E 1dng 55084 'tl{%‘%h gtho N

extends to the p t|n rintin

Fig. 5 and 6 dlrfc%)n. (nfﬂ@nt bask dctian)pdt aruﬁfbfs @tl%em[s@@@dp%@ thlest sagrwé e}@éir@deon

121 has a cyhiyngid e@krooRaB® intdi&et 'yBﬂ<anl%tH%@ hae wihchho §h1ta11élr\€1@1 fi hefp@e cent er
n the ink ca i.dge 30

of the hol di ortion 121, Refer

i s nount ed tB%FﬁéﬂﬁéPfPﬁ@égfﬁﬂﬂﬁé& ﬂ%ﬁ#?ghmf¥@og?§@“4ﬁ§kQHﬁﬁFV’ %rPlon 34
is inserted ioﬂte@W_toImEs thel et i npar turtice ala,leacld\bemoﬁﬂhe H@Eelucmdetmther(KNEuppl y
portion 34 i S egp 8(|16 JZ(? @1%&1 hreesllgailg elg odetﬂe cf tlhggp(%vg%etalreo to%fsetl he Wle ect

to the helght I'recti’on ITect on an ‘outer str'face"or the
i nk supply pditétam (Mt-nglnttdamﬁmg SénDunngmogufrﬂi@@feth@inhdaetﬂﬁm &0 tegthpor ti on

121 When t hea il SHRRIALBRIAON (3thel FOTRRELbED . MeoKBRball g, BRhé On

121, the ink pipe 1 Isinserte the i nk supply opening 71.
al | ows ink stsk&né]cPl?%fotdﬁ87 .Cﬁwa@wa%@rel%ﬂ%lwqoaw tojthg rften@nraﬁté 1&65@36122

[0061] Ref err ipng GEQe@thlve@y Whén sharntdundﬁgom@nﬁk Egtriage Bowmkbanﬁ@gmr i ses a
a

senor unit 104 ove the nnect i on uni

comr i sos. . MR partighd T Reccop R R BB el g e S clekBoffo A dnd 13
Mor e speci fi cad dignal tletrederisioatilinontaclfdl confecirselly ormmeltod tadthi Hdeanchticur
opti cal sensqbgéés'lp% gpgt.fgt ed to the one board 113, corresponding to the four
ink cartridges nmountabl e to the case 101. [0062] As descri bed above, the
opt i cal[O@,%lds orThe kagegsment sutce e, the fhboani7dt and the gtpove &7 lafegtporasi upwand

di ode, and t kg fegobt t'i)%ﬁ@héigﬁt dn%cﬁon S?toQHQEﬂeflé%ﬁhéfnq{rcartﬁﬁge 30 Shhe %’ﬂ tter
and the light receiver are housed | n_a housing housi ng ext ends

from the boar@lBPFiderfitheinkragtidee ) rldsdi@r e@ﬁr%ﬂﬁ% @%@Npﬁgfﬁwdﬁ H& ¥¥eni ng
112. The hOU$hmgm5168M&&tmrb ak;bqsecaup:bva’aa@ﬁlevd&eamdtbemeflﬁloaartﬂt%eabw&;e The

2 hor! zontBPiarHag R I RESTr AT Rinb IR BT sFHadC 75 Mot eSeisn %)
per pendi cul ar’6t adithe signaetdctrod¢ v'é mwatesslubleefmm@ho‘&wmrt the ankspatcidg¢ 30 med

or 25 v 20141 RG8bRAGnSILE, Foub9 €30 & P gl 7o BTG Bicdhroas T T ar €0

recei ver in Rethssignabelegroddi eee pesassihlpan W@PWnWﬁK’é@quBﬁn yrhighgp tIleﬁ ght
direction 51pheReEReNGiGaarh iRedddf (RS@EHIdRRtITBY ahd dicrigeiiaica@vapnd t he

i ght recei ver Is ognigured to recelve the Light;emited iromthe 1ight
cartridge 30 is in the mounted position. In other words, the engagement surface 46 is
accessible in the downward direction which is perpendicular to the width direction
(left-right direction) 51 and the insertion/removal direction 50.

[0052]  The pair of ribs of the guide portion 65 extends beyond the IC board 74 upward and
forward in the insertion direction 56. In other words, the pair of ribs of the guide
portion 65 extend outward beyond the IC board 74. The bracket 90 comprises a ramp
49 connecting the pair of ribs of the guide portion 65. The ramp 49 is positioned
between the groove 87 of the first protrusion 85 and the rear wall 42 and between the
IC board 74 and the front wall 40. The ramp 49 is positioned between the groove 87 of
the first protrusion 85 and the IC board 74. The ramp 49 is inclined downward with
respect to the insertion direction 56, such that a front portion of the ramp 49 is po-

sitioned lower than a rear portion of the ramp 49. When the ink cartridge 30 is inserted



detection portion 33 and the detectionoportion 89 can be inserted into the
space between the light emtter and the |ight receiver. The optical sensor
114 is combigueseopo detect the change in the anmount (i RCEQABRUYYPOTO91 t he
| i ght when the detection portion 33 or the detection portion 89 enters an
optical path (detection point) formed between the [ight emtter and the

l'ight recei vekto ardyer fbﬂidv@d'froﬁ?!h%@ﬁrtﬁdg% hurfin g;bm(ﬁqgi 1|V(\)IhYtHéQ-ﬂ aehedt in@fn@er
, an en t e optlca Sensor

controller ( ﬁéc%e? ate £%)f the printer :

114 detects t bFtion 33 or the detection portion 89, a signal
out put [003¥h t hWeragptsi lﬁals fmsldxet\ale]m theoertgageroan tppolonelS apddmglescket 90 at a

[ 0063] Ref e”%gﬂn&aﬁ’y Eétg/eer@theteﬂgﬁ%ﬂ{ehf bsur EI?HH& Pﬁ%ﬁﬁ%ﬁé@ﬁ %Jﬂggﬁfofé?é’{e o to

senor unit 1 os1tioned at

the end surfélaeelnlsﬁam@eci%Mthe mﬁ@ Q@a&drandﬁhqbrmd@t ngp%é@nad rhve 115
and the opti @a{hes:@ﬂﬁ@ge rhdbntRYHesh 1, 1R e&a@rydaslde'éem&éar&l&mﬁér% icad |y, the

sensor unit r s one _board 115 and fQ tical s 11

mounted to t f‘eVebﬁﬂgtnEf‘é‘ﬁ? etyean thesnEREERSREPAG R é‘g@ﬂ‘ga’ﬁ&ﬁ?‘dﬁeﬁg& ?P?légtes 30
nount able to dirhaume(ae dbOh. difeb069) | 58ondesic sidbast thdreess 7!8h?€he:reitoire; althesemsor 116
corrprlsesth r a_light trin an ght
Fece ver . e i liggE LS Blonetifhgror Frph W e R ARGy ARGy 0.

recei ver ar eﬂlrmgegbmfmtaleh‘idl@sil%ls r@lhdalrgﬂlelnﬁb@umcn@ xt ends fromt he board
L15_doyuend 11f ({0 EmbGibicR knclit 8R4 DO BovcFihe RHP1AB AR KRBLANSTahd ¥ an

up- si de- o & when Vi ewed In insertion/renoval direction
Vé?’rd g

[ 0065] The i @w@ ifle ghtde fipat P‘i’fgﬁlﬁ Of beanajepodyf 3 1.1k der-relP8sidsstther 16
gr e alig neg llﬁra)nt pértibRbf ﬂeﬁﬁah bedly 8L tth@!ﬂ)p(\hh??%ldé bf tfﬁle @t p@fioR bf {Ohéfntla’lﬂri] i ght
irection ar to rtion/ renova i rection W t a
Cpace t oo boRE s LR opt 8o A dbaictd BndrE ey B el Bl | gt

e.g., infraréibwavenitsi rhekel D@ htay chomahelfromepariighof the orinerdyi 31 differently.

hori zontal di e o gt r fit i
per pendi cul arRr? 1b§ﬂ) 1(T%gélelr %ﬁ?@w@fgw gﬁegctnj‘b% Ig%‘hgtm 89‘[ %&% Iﬁé%’tlgl_)ogt)ecel ver
i s configuredovas thegds- we11t3ﬁé1de|<§ e orttpoeiebifofdhe mam badyil. Bqﬁerm@to Rgfen t he

ink cartri dgmﬁoanklsllﬁnﬁ{'&n%ﬁle} %&dﬁ?ed%[ﬂoﬁhﬂ&ﬁ t'HQHchké‘tG)OF}%}I A@Ro¥dQne the rib
88 of the first protrusion 85 1s inserted intq ﬁace bet ween the |ight

emtter and tbﬁgoml‘@%l’c‘”r%lé%i)f/@l?ffO?hBOYBB’PPE%lFf%?\QB‘FYi 6 is configured to
detect the cllﬂngﬁ ply degicanount (intensity) of the light when the rib 88
enters ptical path (det ecti.on int) fornmed between the |ight emtter
and t hdOWIght Redehgas Fl&ﬁﬁ%ﬁﬁ?%% SORRES ik SURATEAEYise G ;l%EHH‘hect ed to
the controll enp;ﬂjr déviee p00 wicenfigited araipplyank tdﬂﬂaecpphtmﬂzsemﬁ@fnkkmﬁplglet ects
the rib 88, out put .fro theotlcal 116 ¢ C | er
changes. Base VIC @(k]com rafhe arpng%em ettu}gel?orf ?fqﬁ? i %ed C%rg_'&gse%b
mounted to thﬁemgamtalvlﬁd@élgrdu ﬂitq ink cpomdgecit i3 h®uotd tcbéledlettedgq nnedntb;g t he
controller. éBrtR)tnhlqb words, the rib 88 is configured to provide information
as to the presence of the 26 WO 2013/030900PCT/JP2011/007191 ink cartridge
30 in the caftantogge mowating pestionon 110 by attenuating the light of the

optic aI sor . t )
b QTR rtcPrs ODRE) TR G364 gge AR el R ot g

bet ween the @RdMSIHFREY by therepeaiigel IPdermgthth fcrvé hose Mkt ﬂfzcaserm]eérheaﬂﬁ act s
106 are provicg@adgasl lalcbﬂ@ﬂedmﬁehﬁsdﬂﬂeaaﬁb lo@fbnﬁWedmndthee@id w1 tﬁfough the

| eft - ht d t ul t t / t

50, Thr ce. cofpatt T kB i polouionnEr B pRSBERG ki g bhe Hor
el ect rode 75uppédren@NbDthel mmtrrspaie of he ¢ahe 181 gniaals@haecthet gevy TODforinké i i mk
cartridge 30. bf%@% sHARdAR ﬁnrf%%e RAVE Rl 8{3&1%'11%{%& sSR! 4Ld Yo 2Rtle LRRVEL €NCY.

The contacts are con red to be re-
109 extend in the 1nsert10n/rem0va1 dlrectlon 50. The ink cartridge 30 is guided in the

insertion/removal direction 50 with the guide portion 65 inserted in the groove 109
formed in the top surface of the case 101 and the guide groove 66 inserted in the
groove 109 formed in the bottom surface of the case 101. The case 101 is configured to

receive four ink cartridges 30 storing cyan ink, magenta ink, yellow ink, and black ink,



siliently deformed in the upward direction. Four sets of three contacts 106
are provided, corresponding to the four ink cartridges 30 nountable to the
case 101.wpQOBABTee printer 10 conprises the control | er pCag#2ave07evint act s
106 are electrically connected to the controller via an electrical circuit.
The controller may conprise a CPU, a ROM a RAM and etc. Wen the HOT

el ectrode 75r@5@6&tﬁ@l}s and is electricall y connected to a correspondi ng one

f th t | t Vi
The ol et rston AR R i Rl dREuE Pl R e fEBE A redRon WO
corr espondi ngn@ﬂe infertidréreomviladitestid® 60. THegh@hlPasitioo tptavetel 026 artsticgrtbe mohed .
Wen the HOT gelc%%tf'ﬂ% s P0 gofotﬂl?s %@‘E&Jr%@ca@ém%%%@&ﬂe A &}E&’to e

el ectrically tonnected to t e correspondi ng contact respectively,
power is supprquagediip thenfour paces E9spediizelyi gnal el ectrode 77 contacts and is

el ectrijggdd)y m&@iﬁg‘%jﬂg%ath@ @zlisreel@@QB&bﬁgesChﬁi%n@fsuﬁf&% dpPOLiRGhS oplifng fpt a
stored in the | C.i s _accessi romthe el ectrical circuit are
input to t he BBEHERSIY re@@@éﬁﬁ%‘%%tﬂ@ cpriggeymoyntingporiion; Ligpmpgises 3
space 130 f orcomtbcddn phreioh A0R preaidedai aﬂdsleerqmﬁl(ﬁmffthe:elcm‘urfaheoﬁtas easkOD1 The
cartridge mouyp orti 110 S i the space
130. Four sli dePssqt_lL Corre%pondl t%cﬂc]}é)cor ré%lgé)ﬁ On%"lo ?fhmh( %ﬁlrslggenid'cart ridges
30 nount abl enmmnteldémtlws@sqml IIT Has srph@hmteofms cemmtlgmmom t®B8 arhe i nner

space of the ?&%@edlf&lthe-'fgﬁr 1ﬁi<'c£l%’id%1e§§0'n§)u9%'ﬂfé t%tﬂ'iee@as& Qofrove in the space

130 in the insertion/renoval directiaon . |1 der 135 has substantially
a rect aAgR ar Thercqnoectign gpitivad 03 ﬁa@@rlseﬁr?d)rmtinaé]ulqg{ppinPle&1%@& Ripe t he
l'ine of traveab2adtdiwidEaE podioRr ol s AR pife 1ob libaeylﬁﬂaiklcglampé nd@eof3) and is

configured to c nt act. t con rootrusion. 8 he .cartr.i
mount (g por SYGREISoRE FEesl Lot FOURFFRY 184 NDpGLaUTFAKERE SiEe 130.
The coil spricag IB9Thsinkautd Alcwaetted i ths itkheps 20 eeends3d thqwarmhgthlamd Ppeni ng

112, i.e., ip, EJB?) L ﬁﬁ%ﬁle pq-ln“uﬁg?n%é)c{‘zﬁ? FQ%%&%eth‘é%ﬂ BP0 ﬁg"e"]@?Fl&t%dl 232

nor mal | ength,

t he sl il@eq0 135FheshObfb@g potined 2 dhasncdpdnicaghape? Tb¢ dét rope 12?e18§pa@en®3ﬂ themhen

the ink cartiggeo3fe | h§1di & INRer enm%@q%g d—%entﬂlf@mﬁ%ﬁﬂﬁ PYPEr usi on
86 of the ink cartridge 30 contacts the s and pushes the sljder

135 in the i feaRisddn the qasEidee mogpiingprHoR hi t%f‘clél&rsgpply ﬁeﬂ@aﬁ iggpeigg 27 wo
2013/ 030900PGHb IR2E1AiNY PSkdh 123 Wﬂ&}f@@&@r@m ihk eup‘;ﬂy g@ﬂtloﬁaﬁ 1§p¢s@k&ﬁ1eﬂn t he

i ti di ti h 139 te bi

he i ni_car t FH GAR PoIttRE pbBies, i P eiesl B nEhl FRENE (B 2°°C
[0070] The cadirétdge Sthbyntiongr parficeod teliok sarmby peion BHeonpttingadn iseersor 117

at an upper @foéde% e h&léﬁﬁig ?Bﬁﬁﬁ b3 OWh%R'ﬂ‘%e 19?%%@% B?I‘%i'aﬁ %ﬁq%ﬁégrté%lrlﬁtog%gv: ged

correspondi n% to the four Cal’tl’l e case
ot her wor ds, bpkléing payHor h2§.dkg ink pipe 122 1s inserted into the ink supply opening 71. This

allows ink stored in the ink chamber 36 to flow out into the ink pipe 122.

[0061]  Referring to Fig. 6, the cartridge mounting portion 110 comprises a senor unit 104
above the connection portion 103. The sensor unit 104 comprises a board 113 and the
optical senor 114 mounted to the board 113. More specifically, the sensor unit 104
comprises one board 113 and four optical sensors 114 mounted to the one board 113,
corresponding to the four ink cartridges 30 mountable to the case 101.

[0062]  As described above, the optical sensor 114 comprises the light emitter, e.g., a light
emitting diode, and the light receiver, e.g., a photo-transistor. The light emitter and the
light receiver are housed in a housing, and the housing extends from the board 113 in
the insertion/removal direction 50 toward the opening 112. The housing has sub-
stantially a U-shape when view from the above. The light emitter and the light receiver
of the optical sensor 114 are aligned in a horizontal direction (the width direction or
left-right direction 51) perpendicular to the insertion/removal direction 50 with a space

formed therebetween. The light emitter is configured to emit light, e.g., infrared or



sensors 117 are provided correspondi ngoto the four sliders 135. The four
optical sensors 117 are aligned in the direction (wdth direction or

| ef t-ri ghwoanr3astgoon 51) perpendicular to the insertionfPCepual/o@ditviect i on
50. The optical sensor 117 has the same structure as the optical sensor
116. [0071]When the ink cartridge 30 is nounted to the case 101, the slider
135 i s pushedislelights efv&ae@ltﬂentgcht a:cslpalcm thehwedntad dire@ivh (eﬁiwlﬂ&lrdimdoraoﬂ i ght

recei ver of .0 SO The,optical ,sens $ 697 ured to
Gotect the oiRyem dielie® SRkt uiE e R LB R ERT aignto B SR s 56
enters an opfigbalecpatitis (odtgmotd toneqeaierthy lifluremstedbEvmebnlighteniitghithem tter
A e ) Otk KFophs LAPHRRELCAN) ARSARO LT he TRGHAARISAL seDsOr LT s
electrically connec ed t e ol 18 o whe

contr pri nt n the
optical sens&etween ﬂ&fe‘#@%?@ltfqii@n@ thedight negsivery T@P @ﬁﬁ‘Fal msauif"flﬁ@ﬁmfﬂgwe%@t i cal

sensor 117 t @efeberhé endnelid Ble a‘ﬁﬂﬁlﬂgéﬁenélﬂ) Ef @8 light Wherdthe td@t%ct%ﬂ iod39or t he
coil spring LJE.lFF? and the. optical sensor not dep 07%%I n the
f the

cartridge moltIsiErisBPPItoR SPraten %OHE%BW 6‘%“?}6‘%&)0 Pffe
opti cal Sensdm‘ghﬂe]rﬂltﬂeﬁalmhﬁb Ihghmeeblvmr ‘Eha (ﬁ}arc‘ahsredsdrhaﬂ is électdeaﬂkycddnﬁmabtoru

(optical pat h))n oller F‘c?esgggedqgtl ]f.})? njterel &/ngn%l §§%ail§eﬂns§gﬁm de(tgc% I cal

path) of the optical sensor |n$er I'On '
[ 0073] Ref er r ithegdetextiph gort®n 33ty thfaqletwqtl@ge)ortmm@i aglgp@lrcmt@n fivonotheoppedlses a

rod 125 at tfggnsgpgléﬂ(l)rtfl@g&lt&fue;&ganggsse 101. The position of the rod 125
W th res(s)ect to 1 ght directi up- down_ di rectl on) 52 corresg)onds to

t he podPG3dn diefernag & Fige bnthe preidgednoupding @ortmngfl Ocpmprisgs cwper P 3

mounted to t Ipes,lﬁaﬁddrat@&etoﬁ@u@iderw tIROFakE 001 adys)cem fohhé espattact of thheadeeicght

di rection (u down dir.e (gs %%p Four 13 5 ar row Sfjﬁd corﬁi glondl ng
to the four r‘i‘E TRt P‘?lﬁlg TrstACaEHd Lo gnd 88§ 128 %has a
cylindrical sbhaqdel IanMloex¢pendisally, oin dehsoremdt lﬁ)ﬁrcbaqnes@fonbrbeammslé ah@fourn t he

| nsertion/ %ﬂ?&ﬁ erﬂb@oﬁ%'rﬁ{thgeodctg‘ﬁ‘[{@&% B3k ?Be%f}gslgéﬂ@n% qliggurl mount i ng

of the ink ca mountin e rod 125
is inserted phﬂ@@@h3ﬂlﬁ@)@}tﬂé’&ﬁﬁ@gh©6%©flo he bracket 90, and the distal end of

the rOiO(ﬂf?Aﬁ CO @&t $bddNBod, rth&&HHEHF‘éeﬁ?ér' 1(1' d&ﬁa{pﬁﬁ‘eszﬁe 1igMt@nfidr, @gmm@hpat ion
val ve 73 is pushed by the rod 125, such he air caomruni cafi on openi ng

32 is opened*MARNG i, AdrthgHghtgpcaive, qudamﬁ@%@ﬁﬂé@f stherighheraittes apd Wge 08

of the brackeighORcéled aid Agnsed e HRERIMYY abthedddsihhexenys fidie tyraket 190 is
p05|t|onedr%lat|vet the.cartridge ntin ortlon 10 vmthréese to
deTmRy e

the height difPE&FREHD ind DipYayH dyey ) oy {ptantially an up-side
2013/ 030900P6H11p1d3@mm¢16®6’61911thpMEﬂﬂoﬁéimovalrdgectmnFS(g 6, the cartridge

mount i ngngqr ti iggﬁperﬁﬂfépﬁﬁé%\% I#E?re@élg&%qﬁé% t{zﬁ%ﬁgor]ijg aP@ﬁig%E?ﬂ?fﬂeat an

upper portion o e _case e engagenent me igured to

retain the i HRrigeHaldiggidom@hg widthdiression s iefhashtidisationrhle pemsadiswanto thenber

145 is posi t iRRAMNANBCARiret@ord fktﬁwﬁﬁlﬁ%?ac%rfgrrﬂéd thBRb&RRB. r'ﬂgle]h%gt enh @ is
engagenent rrenbgr 145 i s {)105| ti oned

eni and the
contacts 106°° e gL gl nE g ey a‘ﬂ%1 Eﬁ Wy :bg%]ﬂléﬁé‘f‘fﬁévrer fyige
intersect a mbﬁmtmlmbnms(ﬂpxawaiﬂh éireanioh lor ﬂd’fErlg}IitSﬂfetmm ]I’)Qﬁmbﬁﬂlcdiaf ecthe on 50

and t he vertl al chi
contacts 106 Ig nﬁloglﬁre gl%flregtl&} _‘20 aﬂ%ﬁl 1¥%gre§?lé/elg 1CS) tcgn c? & reg thg thI:
direction (| efritted fg(bmtbh lrlgrtterrmmr When Freuink eatradgeriéns mmlmgért@ th]i:@rtadge

provi ded cor %’ﬁﬁﬁiﬂﬁ??@&oﬁqmﬂﬁe fiBYR Jrie f?@f%ﬁrﬁﬁ@é 83% 1%&&%5%& %a&é‘e case
101. [0075] The cartridge mounting portion, rises a shaft
posi ti oned a@}:@@gﬁf( & lgght gutter and the light receiver. The optical sensor 116 is configured to

detect the change in the amount (intensity) of the light when the rib 88 enters an optical
path (detection point) formed between the light emitter and the light receiver. The
optical sensor 116 is electrically connected to the controller of the printer 10, and when
the optical sensor 116 detects the rib 88, a signal output from the optical sensor 116 to
the controller changes. Based on the signal change, whether the ink cartridge 30 is
mounted to the cartridge mounting portion 110 can be determined by the controller. In

other words, the rib 88 is configured to provide information as to the presence of the



upper end of the opening 112. The shafpg147 is attached to the case 101 and
extends in the direction (wwdth direction or left-right direction 51)

per pendi cuiban1x@oqbe i nsertion/ renoval direction 50. TRETIR21/0@ATL ext ends
t hrough an end of the engagenent nenber 145 adjacent to the opening 112, in
ot her words, a rear end of the engagenent nmenber 145 with respect to the
insertion dihgctdr@nlgbB0 inlthe cengagemdmitingeobtsn LHUbby stedu@pRrthetelimortite shaft
147, such that the en ment menber 145 can pivot about the shaft 147

sel ectively tBU&%all g?%g/ay fromthe inner space of the case 101. The
engageneero] me rﬂfiercaﬂmaga:mnpmurge[mm epageress clectdcdl46n@ppd 6 pesitibmedend of
the engagenent, ﬂggﬁi?ﬁécejo‘%ghet %89 ?@Pbé’i@%&?th% *%gd shadde o%ﬁYe c%geth ?@P?nd th@ oY

wor ds, the engr%g; positioned at a front
engagenent me hrmemmett%l%%etqwdeé aﬂlﬁ@hgm@elntth%ﬁr@r%éwxdélhdl%tlorrhé

teﬂgagelr<n9nt fmé ﬂiéﬁt du%cﬁ@rﬂﬁI)Qpéh%ﬁdfcﬁla‘ﬁQﬂﬂl@%sefftﬂﬁ/@ﬂlgaﬂ%l@ﬁorpm tih@R 45 of
e in cartri

ont act between fthe nt end_146 and the
engagement sGPf ‘E:te g%af&faﬂtaﬂ%edgﬁaaa@ﬁ%@fﬁémd&w t@éﬂegﬁﬁ)?q?ﬂyoéﬁ%ﬁhﬁge 30 is
retai ned i n ONDriabéd7@Ols digiow eledtrodes? TTafhe ﬂrﬂk]caagagensm Theeohiaasilng f orce
fromthe sli ?ﬁve ellggfrlczﬁ\ycl:gn c?glérﬁ i%g%‘gn%rq%}/d%g cgrzllt?ctg eg}:%ln%ﬁg Iy & poggeg?rrent

surface 46, e engag emen ex S Su Re' Wdth
di rection (| efliently ghfprrmdr wdh¢ opryard Hirgptor. IEQUIhEngPftthI@ﬂ cett¢te hO¢ ang- down

direction) 5 rovﬁ@ ENARIGIERE (JRERGIr u?héléar{ tggé)ﬁti b%HﬁtﬁglettQtHE[b\ége fgt ween a

| ock position and an unfock position. he engagenent nber 145 is in

t he | 0dR0§dsi thhsPrinteid OsnERiesiehe C@Hﬂ)llfm@néﬁw C@BFM Otapgeel é‘ﬁ@%&jb’n”e nt
portion 4? Wbgiectdaeo @f&%&aﬂatw?@fme&tr@ﬂ@mcﬁu l"{hetdfbﬁtrtilmér % irisk @$ t he
engagenent e ont ac n ion

engagenent n@ﬂaﬂr} Fqﬁéj@ném ety \&F?Iblgl tr‘i%é; A 4 T?]Sh&]fﬂg en-
gagenent end cdnrﬂxﬁactedmadotrb@oﬁmgtonéét?the\éheﬂacfs he6.engdgea®itis gpplied 46theont act s

Lhe engagetsio gfeté(? eft Wﬁerﬁe[?ggl ek &E&%C@fjoé%ﬁ%ﬁﬁgnsdae(ﬁﬁp% r ecb‘?é(gén&/ "

the width direction
(front-back & aé@wseﬁl)ldlsgonerh@he 200ty 2@@;%@@6@)@%@%0&&@0@@W@u de

surface 148 'f'ﬁ’eﬁi@'["&léi‘tﬂ&dé n5 LG MM EITD Hck8aL 70 Bordth@fhhd ﬁfegsl'l‘écn‘?daﬁl?%h&'&)ed51
such that the slide surface 148 contacts and slides on all HOT

el ectrode 75 theeouRpoativgcrpge’s 280 rsmC&lwéy’gogVﬁé}s SélP%léﬁdrth]ée Iﬁ? Whenthe same
ti me when t heignakel€rode 7d0@entdés bsd isnseti@tly icohecaads alcorredporéidg one bt thee

cartrldem)untl on 110. 77] The.en

cont i gured t SoOprUSe B8eiiby L s s d BEuiC RGN o B ARk A ek i ar ng

(not shown). nwwmiﬁlheontrrbdlemartrl dge 30 is nounted to the cartridge nounting
ti t t J 45 |

osi 11 Gl pouaerFRaRIFIET e Cike AP Hae TR 0 B R g e g e

front end porsﬂlff%ﬁ?Céihqweéohﬁhﬁﬂaftﬁﬁ*&?fﬁa%@gﬁ%ﬂqfhbméﬁ’@ﬂﬁ@ﬁ%@‘@héﬁi% t he

engagenent mrsipegedllﬂ%dogp\aég ﬁsmwﬂldahqgts atd@rostiRdl boddspohdifnd e rbaakk

position to the ﬁB :LFe The bl e ra e of he eng enent menber
145 is |ini téﬁiﬂrl‘gﬁ?é tatb éh%%adﬁ A5 COYEIOT Y E of'"downwar d
beyond the | @pi@epxﬁshetaa@mm]lvmlmtshcﬂm 186 id cfﬂﬁﬁ(gafeﬂrto dgee 30thespaar 130iinge:

mounti ng por tlrllsglqlo %tgmo dzr%Lttl(% dg(f g h{3 hgderq?)s 'hds substahp alB/ a rectangltllgle %grfl bedl how

the ink cartri PEOUR e cartridge nou
Figs. 7 to 9lelem96bed1aP¢ |ngelld@1ﬂr$15|mgoqmmrter1@1mthtjlme|0§tItdéfpinOéttl@oBede

cross-sectio rotﬁmon%l of the fnﬁQaﬂﬁ%% ?arﬁf 19 €o utréd)t% c%htat:hl‘ﬁe 's&é&ng %Mtfdsgﬂe 30
is depicted in cross-section desc ed above, because the bracket

90 is suppor€d by the upper surface of t he
[0069]  The cartridge mounting portion 110 comprises a coil spring 139 disposed in the

space 130. The coil spring 139 is configured to bias the slider 135 toward the opening
112, i.e., in the removal direction 55. When the coil spring 139 is in a normal length,
i.e., when no external force is applied to the slider 135, the slider 135 is positioned at
an opening 112 side of the space 130. When the ink cartridge 30 is inserted into the
case 101, the second protrusion 86 of the ink cartridge 30 contacts the slider 135 and

pushes the slider 135 in the insertion direction 56. When this occurs, the coil spring



front portion of the main body 31 frompypel ow, the bracket 90 is novable in
the upward direction relative to the main body 31 before the ink cartridge
30 i s nouwwDedio3090he cartridge nounting portion 110. RefPeTHPgiv@iH g. 7,
when the ink cartridge 30 is inserted into the cartridge nounting portion
110 in the insertion direction 56, the guide portions 65, 66 of the ink
cartridge 30 139 eohti®erdnddhé slider 1 Besigleo avs idseRionfditebeort 86 eTht @bil spiek: 13er eby
the ink cartridge 30 i.s. roughly positioned,telative to the cartridge

rount | g por 01 bRono R PN AR AR S B RG ePRub Pk B30 Md By

di rection) 53lidexd3bhe hei ght direction (up-down direction) 52. The ink
cartri 0 i ! I . se 101
wni e tROYu JZ%C%%%P%&@%%&%G%%@@?%ﬁ%@?@gﬁpﬁlﬁ%?ﬂ%ﬁégé%gﬁZ?’%&éﬁﬁp&a

[ 0080] Ref er r PRGIMPT thegwace 1 3h fogr opitraksensss | hkareprevidegroropansingiedne ed

l |n't3 t he ?as%ﬁirg%k cz%rhf%iihgfﬁ Q@Endaﬁﬁb}é:toftﬁben%xfsé H@%%@b%f w&c@,,nthé@l)(&%ht@&l_tz thgo
slide surface 0 e engagenent nenber . Ve [ cartridge

is further iASEPEed ag%grog}q%ggoggﬁppg@gg i‘h@eng'i‘rrﬁ])‘Qeréﬂt%'hﬁFFe{gflf ?%t’tca{)r ot rusi on
85 and the raapod9ll7\Whealigil $n tealivestiort (ved@nti@gesrenat lefreiphedirdodion pil y ges
upward in th er ¢l ockw,. dir jon. in FrQ, 7.fromt I pQsition
L0 The unt ocke BRI GRUSFRE Y W hopRgb sl Rlhonidy RS bePRds ' Phe
sl i de surfacetraggregh theheptsagrgerddd. nenber 145 slides on the ranp 49 and

the 1Cihoand #gnandRASSHTidRY 8D il REulEs &Fde (e 1MNCMe kHGrSB5depRHES ARE 148
slides on the HOT electrode™75, the G\D el ectrode 76, and the signal

el ectrode 77 insglied intea jpase deyern phightroritier ard ¢ Befe reesiver Rbtheptied] seisebde 76,

and the signal7etircsptioieedsor 1138 MRXi20E3/1O3QQARCIH a4 P2 Mhlché @R &:&intensity)
[ 0081] Referr e Ink .cartri 30 | S d |nt%i1the

i t ., Wh th i t
case 101t né! JebStrbe tidrt SnoHBR cmpiEn el EoEr urotn B ottt
cartridge 30 light druittehard thasightreckivdrhé tisl optieal stB®rild7 plishedicalrsetdoe lihsserti on
di i 6 ; = . , 0 h
det ection pot RELLARY f%%%_c%%?i}h@%ﬁ%%&géih%?gﬁ?%éﬁﬁ%%d T Bepeach hhGe 1 )
sensor 117 dédtédetscts e Sideybid, as3@nak tspwifipmathesptipaltsetsop il T toethe penteadler

sensor 117 topiies AAME06 k&0, GOANELI35 IR {Princ8%8! ardil MO8 tidaPschsbOQNVl evel
signal. [0082] Referr.i na to Fig. 8, after the secCond protrusion 86 starts to
e

push the sli d&nof8sPiceie detection portion 89 enters the detection point
(opti caboat h)in e daf€idephicvalingenson 11(,4he Wiedtioh peimpbptical pasiong aie dpkital

174 o the conbrol | oF PORkRBELPR s 1R Dl AL P bE B LB AR L e Grar
[ 0083] Ref er r iopgedl serSpy ] 1Bandathe detettivm mhetdopticahpgby ofi the oBaésensorsl 17he the
get et o, Poullgibiely 1) o, e ontical sencer L1e, the 11 55 of the
opt i call0@ehsorRefarsing WhEig. prike sptiides mabas pontips Idecempsisestierodi1gs g@gthet he
si gnal out pulepd s@Mck e 1RRWEC 81, TRB$OSItidd 6f the ré 2T QMK FQb&To BRaRAMS from a
direction (up-down direction) 52 corresponds to the position of the air communication
valve 73 of the ink cartridge 30 mounted to the cartridge mounting portion 110 with
respect to the height direction (up-down direction) 52. Four rods 125 are provided cor-
responding to the four ink cartridges 30 mountable to the case 101. The rod 125 has a
cylindrical shape and extends from the end surface of the case 101 in the insertion/
removal direction 50 toward the opening 112. During the mounting of the ink cartridge
30 to the cartridge mounting portion 110, the rod 125 is inserted through the opening
96 of the bracket 90, and the distal end of the rod 125 contacts the air communication
valve 73. The air communication valve 73 is pushed by the rod 125, such that the air
communication opening 32 is opened. An outer surface of the rod 125 contacts an
inner surface 98 of the bracket 90 defining the opening 96, and thereby the bracket 90
is positioned relative to the cartridge mounting portion 110 with respect to the height

direction (up-down direction) 52.



H level signal to a LOWVIevel signal.ffter the detection portion 89
passes the detection point (optical path) of the optical sensor 114, the
gap bet weE0 2013ep30@becti on portion 89 and the detection porTUPZN1I/BEIpASSES
the detection point (optical path) of the optical sensor 114. Wen this
occurs, the signal output fromthe optical sensor 114 to the controller

c Eangeqocb’mqm tRweIh@gV«L EtgeB thé gﬁr&hc}]gteﬁn(t)thﬁmﬁbohﬁmel!mfebgipﬁihqs tﬁ(fléngalgﬁrﬂent}meﬂ

t he detection rs the detecti 0l tical pa t he
opt i cal sensdribes 195 pEuGEHEH Ty b PoEE A P AG IL aPR SR pRELbwEY e
control |l er chHahgesnfigomrdtthetdih theewmklcagiidgeall indhe Ihneumle)i/\pbsau@i Thegmal if the
sensor arm 6 I 89
is |onger m%%énédg teﬁ%glk?zé\%{slp%gﬁlﬁéﬁ% (% %4!} e?%n@?f@é%?&ﬁng?ﬁ ﬁg of
the ink cart ﬁnwrr@ot mepbergedds PPoOTsEberveen dioe @Isengt& 1112 3ng theneongpst

poi nt (opti C@acl@@fﬂh):c@ﬁta&tmo@ﬂﬁd &@'engeﬁ,{%ﬁféht theb¥hEm ihR&sel @plﬁ@e whizh§$ tO
enter the deteaill on. tical

th sensor 116, and
therefore, tR& F‘]g‘ﬁ “l’lieH]ﬂV’f‘ re&é?l? Egﬁné@ﬁ%?“ a’l%rarVétaP Jr>LC>W| evel
signal at a tdlremdnhai otllélewsndg,rmbh oﬂnhpubnthct@m)@ hed tptehgalenkensembdrlBischanges
fromthe H vel n h L | ©on portion
89 is shorteraeirhottO Sg Q }%eh\% I r%tr: C”HS?]“??t r%ﬁ%l%d ecqonzj#frel%)tul?g agggél n anot her
type of the |n|reknh¢asrt4fi ftiger@@iedtd@ereménltgltoﬁledonlt ingai@gdges 3ﬁ@n¢tmt@éer toin the
detection poigt.kOphi cal path) of the optical sensor 114 when the rib 88
starts to enter the detection point (opt| cal pat hz of the gq;;ti‘cal sensor
116, an0tHer ihsrcartidgromenfig PasiRHUt) saerfisehe skt 1 Catosiionespdiaceat foshe he H

llevel signal ug era:nﬂlometdp@ﬁmghez STlﬂarb’hbfthW RUttabh@MotthecRpliDC ahd SaAERIN 116

Changes L6 s Trstign P Srhap of Bilag ahEiede atilRteParalt agerto 4

i nformati on asmowal threction®®. dhe shadt 14Tkexcamds throgeh B0enkyof aliet @rgagdmeny t he |1 ght

opti cal “sensieriH Yf@%@%ﬂ?ﬂ PPReBatle pL2 1 ARACLARE. GEAPEHq J Bl Lty
dept h di r ect ingamber ddppitbaedpees t@éh,etllnéﬁi)lOlSQm?%loéﬁé leﬁp@lg@gemﬂé rmermeoeééﬂi tsi dge

30, the sl i defipd#Buibs (R 418AAN71 dhch B ARLAGHIGRR Ribek OB LA RALDI AL the
optlcal sensor he rlb starts to _enter th det eCtIOI'] pol nt

(optical pat ﬁslafbi‘”[ Wéecamlifé%\wa@élﬁéawaz fiom e dnneR spase 8F the cesfel i dRgaeNout put
from the optigggdmer Aedibel 175 t@nplﬁb%s bW de@knisdngnab o@posatetthdraldtdfahe fehe

I f he 16 f I
to the Low | e g1 PR 0Rgin by uir 2P ERle b TLOBR Hrgh W eppe 2"
dept h di r ect igagenidnt @mﬂ 1achoditioaet atcarﬁorEEncﬂ nf tia @ngﬁ@err;e!;lmembelt Hé witlk
cartridge SOTCSEQ& tS ltﬂeq%er&(;’l?dl %‘u \I\ﬁ y’ﬂi} én | %&geélqgﬁc?ﬁé RIoRA d}Ed {ooc%%'ta%f?‘l

path) of the optical sensor starts to e ter

det ecti on poithft en(gégﬁm@épomwﬁ Qb fthe ks castidgea}O. ByrBogontacs betiean theepf or e,

the signal ouyhpithert bR 4OEhORE h@lgemRSRIfadeld6 bStht BE dglembﬁt\/;%m&i ?@aﬂle ?L aHI
anges rrom e

Level s ?Bngr?ﬂ@%’?w@gﬁ%@va}) Shireadt &#Qﬁouff) i ﬁ?ﬁlﬁ%qsne\rﬁ,f&ﬁ%g%e TnESEE B Gifhd ne
second pr ot r disicefroffthatkderddhi Whee thetengprenwindend Méoromedctsahe a1$ga1g®méﬂite type
of the ink cartri h f.t sensor 116
and the opti ga seg%gglr% f%g%fég%%f 6?%}#&%8“[{8% Iﬁaﬁ l%tﬂgg%)&l d?r%ftﬁe insertion
of the ink céaleftrighydirggionnb banhthedaight quctlonh’ep dﬂwnslupgiwl) @&rTheom 34 of the
ink cartri dg%a%&nén’% nleReF Tl@ﬁjls'c%hﬁ ﬁr@@tcﬂ%@é Béle&{ 5!&[&' tp%%%oﬁ‘&ﬁd Sﬁ‘&nlb% p| Ee

122 is inserfe nto the ink supp opening 7 hi's occurs,
suppl y porti ¢Rsigan Whepdie epgigsmepehnginpiiel 459 mqﬂse rlfaﬂkon%wﬁoth@ P@gﬁngzlfnw t h

respect to thed m% eilicdilluceﬁfele@gageﬁ{éndp(ymoﬁlus emqeloﬂﬂee% agémehhﬁleﬁmtmer@lgrface
of the ink suI?B]gy po ktl on 34 contactin Zﬁ of the hol di ng
portion 121 UNIGeR POREP B%a@ga@imr‘%%aé wwaw f‘vf‘é“gf‘%ef{lﬂ’ép8’§1r°ﬂlr| dge
mount i ng por ivon 110 with respect to the height direction (up-down

di t 6152 h
e 8976152 SRR ISl DUNGR, B LR LK PR 22y U
i nt roductl on geganintgnd diisavarhthetsbalyil 7. éNh@h@eﬁh@gemﬁnt@ddl%wn@mﬂl@d in

the ink chamfgg,odfhehl Qiicd 86,Qhd HRlelsBifal PR kchd¥ bibstBalllh thOLE@HUCT i on

opening in the insertiaon djrection 56.
direction (left-right direction) 51 and the depth direction (front-back direction) 53. The



[0087] Referring to Fig. 8, during the bgsertion of the ink cartridge 30
into the case 101, the rod 125 enters the opening 96 of the bracket 90. The
bracket 990i2613030@bl e in the upward direction relative POTURDINVAITIDOdY 31.
When the rod 125 enters the opening 96, an upper portion of the outer
surface of the rod 125 contact an upper portion of the inner surface 98 of

the bracket Qﬁdédﬁfrfaae N4 hixen WREMin e H8dthANEc IS difeti)dakalch@ut such

t hat the bracket. on the bod 1 %]ﬁ)t ction. The
bracket 90 c e %Ceﬁﬁgtcﬂﬁtaﬁté\ﬁﬂgxnglﬂ% ﬁcﬂ?? gﬁ@f’%ﬁ%%t@ ?IH\LS cartridge
mounti ng por teleonodel% laa@&wm’egﬁaheleup[pkrﬁmma sameafmd wherotht ek saurfdae80df t he

rod 125 cont ;ﬁﬁ%ﬁe& %o ErPd?@rr e@%@é&@@ he 5%& dg@%&unﬁﬁ%k@%n%go"f the bracket

90 definin the rod 125
cont actl@0And ﬂ&@ﬁr@gageﬁ@namen@errﬁm @amﬁlg}ﬁeds@ mt downwaid due to its own weight

2013/ 030900 PGIB&E’&DB#A Q{QYnJg%ombm) KﬁhenTﬂB@ il éar&ﬂ@@'g() l1§1ﬁbinﬁ8d ¥ahye 73 noves
avvayfromthe al.r conmuni catl on %éhfat al.r flows into the
i nk chanber §6mi}‘5%? rflﬂ‘émélﬁrpoétmﬁﬁ @&tei“ ?ECHE’EE? Onfaﬁb%%]}ﬁ%&ﬁ%ﬂ?ﬂeét
referring topbitgs,458s ﬁmitl&ledtafbeve?,thﬁtfmt Sndllﬁkﬁnomﬁl af thetpivrt hamibed 80.0Wheihe
bracket 90. h 49 i e when 6

%% ta (%IﬁQt Ei 8rt ﬁrﬁ \feS%Re | n n %s ég tge gtbgageré @6%8%8‘ {1% 691

noves toward e r ear ecause
bracket 90 cgagmnenmw@lhenlﬁpwcltsmmrcuahhut ‘é}@tSh@fmlw trhmt the lagp pesitipo ta then of

the outer supfpgg p8§1t181§19ﬂ{e990v]a%§ raf? %}a[d?}qhé E&an%&ﬁeﬁi@ﬂ&ﬁbe?%ﬁ iOfinRlq, Kikg 1 nner

surface 98 of the bracket defi ni ni n he contact's 106 are

resiliently MW@%@W@%@@H&%W éﬁqsél@f Pldﬁt %watr%ewﬁltth%%%k POBtieni des
on the ranp Moaﬁﬁngwlhrécapﬁmg&ﬂo td B@rt&ﬁﬁgelmeﬁhtmﬂﬁfrﬁmeﬂmont acts 106

bi as the | C board 7 downward direction. Wien the contacts 106 reach
the | ClB¥RId Referring i Figskbio Yot is desssibed howdhe ink catiidge 30gs mwntedyte fegge

mounti ng por thendgelBowitinig poesecio. IrpFltgne7 e, gletcatttid ﬁlb@llftlr(gl{ﬁ)rd@\l\lﬂlo is
di rection) 5%181% t.he conta

th
GO MR G W M TR EBF &l 20 15
further i nsedtpdtetlomarods-sdveornd surface of the case 101, ref err| ng to Fig.

9, th t ,
oi ect r S AR EAEET SR tRARELI K Thbd BN Bibel QBT v g
74, respect i Vesingporipepf fisensipbady bfrem he&@v,u thi bragkat 0 dgy@mozable bnibpapwerse

mount ed posi Tdiﬁé&lontﬂ%ﬁub% @b afid Bels 3715bef(t)ﬂéQheq}{E @hBed AR nlGint@nd thde
signal electrode 77 sti]l contact EB‘% are ri cal onnect e to t he

three cont aclcgmi‘é% moynting poriRgy L10. gt é"’hieﬂﬁheclaﬁfi‘“it Sreaches
t he nmount ed posited e tliehﬁrtﬁﬂgalgemﬁﬁtg ;ﬁauuiciratm #AGhoinsérkien enga@ﬁrﬁﬁnthe@mdei on

45 of the ink th%rnts r?ﬁg&e ot%g%m% P[aé grgﬁns%r ?& A8 anrgﬂv%s ]Iﬁé OP he ca:

engagenent men e fRser rectt on agemen?e menber
145 pivots ind0i rveldchercltomhsenldcramtdgc 66 1§ rouEhly positibmedﬂqbltilvom(thpasntmciigﬁn and

the engageme %ou‘ﬁﬂﬂ% ﬁéﬁloﬁ qnh %\ﬁ{hsrﬁg%@t t%QH@QI?cHﬁ' gfreﬁﬁhf(ﬁ?@n 49 dlr\é%ﬁdh) %T lagd

contact between t genent e en a portion 45,

the ink cart rﬂiledlgég@@lrﬁ%tlcrne@mdﬁéva d,llﬁcmmé S%Dﬁh% 1), %Hgiigq ISéz@aflgfgf: fhdide

bi asi ng for ceoraihd dil effale SiRhé Be 189 whil thl hade pOkidss 63,166 ardins&addtini dge
30 is positigned rel alltogve to the cartridge nounting portlon 110 with
t

respect to th¥ §R8ES ti"on/removal direction 50. As such, the mounting of the
i nk carf0e8tdge Rfertiag tdEigsar 4nd &lyehenobmninkregrtpdgd 3(bn 1ﬂs]:ﬁte<ﬂ mte dreplast Hil, the

Lrggg H \r’lge” t &t Bt GARL FilI9R62%i0h 35 Bnkf§ dlPHIE S0 RRSIARI Phd dhehPEnGRI LT T dge
member 145. When the ink cartridge 30 is further inserted, the slide surface 148 climbs
onto the first protrusion 85 and the ramp 49. When this occurs, the engagement
member 145 pivots upward in the counterclockwise direction in Fig. 7 from the lock
position to the unlock position. When the ink cartridge 30 is further inserted, the slide
surface 148 of the engagement member 145 slides on the ramp 49 and the IC board 74
and passes over the recess 78. When the slide surface 148 slides on the HOT electrode
75, the GND electrode 76, and the signal electrode 77, dust is wiped off the HOT
electrode 75, the GND electrode 76, and the signal electrode 77.



portion 110, the main body 31 is posithgned with the ink supply portion 34
inserted into the holding portion 121 and the ink pipe 122 inserted into

t he i nk swippbis/sp®ni ng 71, and the bracket 90 is positi ecgdPyandwighed by
the contacts 106 and the rod 125 in a position between the ends of its
novabl e range. [0092] When the ink cartridge 30 is in the nounted position
in the[oegmri dg;eemiﬁgm Fi2g 1 pOhdn e 1rﬂld&rtnﬂ@@ 3(D [sqnﬁereﬂdntpmlﬁd te08 16]], thd secbgd

t nb 8 { th
Engagenent - meRpap orad cop@ihe tRleh 453, R TR AR TR Sa & Ggflr hea. e
2013/ 0309 0 0 PGlide}R20 14 p30&d tlthg insettioneldeeton3 agirpotiethiasmedoradyonf themoilhe
top wall V\#I %er tﬁﬁ‘ﬂ eéﬁtﬁléﬁ%ﬁbp@%alﬁy&ﬁ) %QHB& | Brff?OWﬁé(}j‘Shé’p“ cal

sensor 116 car e cart
mount i ng por ©PBeR! saOr %17d@qt@ﬁ$ﬁhﬁéhd%3ﬂ3ﬁh@e é@ﬁ@lr%lltmérfrom ﬂile@rpﬁ@arl smpaéﬂ t he

ri bt 88 is CO%tlﬁ;&ﬁﬁQoﬂ&tcﬁéx%‘éh éeni @H@[&BH@EM&%L@W'I@«&& &ﬁncte of :Ee :nkht
cartri e carftr unting portio [ e lig
of thecﬂg@%ﬁcal cferHag fo figg S, %%gg’ Orfdﬂggﬁr%s\}‘é‘} Q%ftalft%@ H}‘lﬁai‘ @FTQE%I’ ter om t he
opti cal sensdetettléh pordboB9 bassdhodettdiwnl poyel(omfcat ﬂsmh)mftthmbptmagmhorﬂrlam t he
optical sens t i.gnal fromt al
sensor 116 cﬁg%%lééepﬁtlcatﬂg%nso 4ICEeIJ’\E;le ttﬁlgéi%te l%nopot?ﬁ&pgé all Ogtp%Pﬁ f t he
type of the ithekopmeksensigd 1300 the cdet@l&QﬁChmebﬁromH&tﬂvfslr&)gnaétoaL@WSﬂeWelr
words, the ri%nﬁ and the detection portion 89 or the second protrusion 86
are conﬂ& provide information as to the type of the ink cartridge
30 by aPe uatRerﬁgﬂpaéo Figg Rt aftsr therletespn eaqtloge%ﬁsemerﬁtile dgigatiempeipiopiical

Sﬁnsor 114 oy athljlaf thl@tdpﬁadl s8IR05 014, YHe/rib 88'op@arelfﬁﬁlﬁ@ckdsy(npm&kér@ﬂletcte@clueﬂeI of
t he out put si

tical, sen k stgred in
the output <L anel, LEamLne oR! A, P Vg hen Mt RStsopt 1t RS AESC
chanber 36 hab 88hélepsu@ﬂbblﬁpmfnﬁd tleenauiict] sensardd € totheicoktraltedckehgehfomia i s

det er m ned. il IQ\;eIi'glgnm{)QibOmgveq%}gﬁglt Ié?t@r %rdte][egﬁoéﬁ ljlt(l ﬁg%éesr é’lgl d tO

i ndi cate the presence or a
attenuati ng detepiden painidepteal pathi piethe oghcal sdnsph bl 4 phei gaplbetyeaes dhe Ciemctlosased

on the data 'i)%ﬁg)n%@tantiﬁﬁ’é@été@mh%oﬁ%rﬂ Eﬁsesttﬁ@détwtﬁﬁ e g%btféfﬂ Fa® drike

cartridge 30, gil nber of the |nk cart ,
manuf act ur i n@PH%?t éert§f>r Hfb %ﬂ@ s ocr e signalipgput Bpmt SPPP?ﬂl S%Rsalf b ©n the
i nk cartri dgehedédntrdnet @hgesiffontl edr@Wniede] s[g(ﬂa%]th@HaMEMgnaerMtheﬁnt t he

b Kk 90

body 31 i n t Renard R pbfio R SR IR CoRhe Dplig2hdr bR eblifea 1o
the cartri dgeemsouht4,nige pora puipudion thmogicahseas@add,to theecoptralikreha@ds ifiwm
supported by gl gf jeGelldidial toXe Pacesé‘\%&@fiaé‘?ﬂ@elgﬂ@f 8?1?6(2% dn%gbl% he bracket

90 and the inclined inner sur mai n en the ink
cartridge 30 PpsitiPhserted into the case 101 and the rod 125 is inserted into

the opgoodug 96Gf af deft@tibi ﬁ@ﬂﬁ@ﬁ 89Gs 1oh P& iR teedepidifcaaon Qiroﬂthﬁclf Al ctidR) 5“:%{1 not
contact the inner sy rfacg (?f th%b acket 90 d h I ng t genl ng
initially. WIBRMPRE SPTHESgY CLECHOR PHEPD BRdbi t RCLORP B‘cts 106
contact s t he (oival ﬁh@h)aﬁdhet ds;ﬁlch&elnwrld47(r¢heanhh anSB@Strtd ny\asntéfrthe betaakmt 90,
such t hat th%{nnrt)ﬁ QJ[ atth) Ut tl?e OpttIC S%H‘I:O?dég ndQﬁeere Orey hegs[iérgag olégt FORLREL S

t he upper po i S ORGSR : I ning "% he
openi ng 96. mmaltsmocblrftlactlnst@U\Blewe]ascgnaﬂ hlea ﬂll@elﬂmﬂ@ stehal Dlirteuttfmnklm 90 is

posi ti oned r%kyé&dl%&qs%?lfd"&laﬁ iAo HPHO&F PR thé E@vﬂ&e%%ﬁhlrﬁ%&eﬁ to
t he hei ght d| ection (up-d di rection) y the contacts and rod 125

sandwi chi ng ﬁ@ctt!ﬁwa@n §%15fﬁh8ﬁf>ra}aé%dea>ﬁladw%lﬁ’m§ﬁw@v@a0k dypdion) vé
[0095] The ti @fﬁotﬂélotfypéﬁft@fs itlherenessovhé @é‘te&%tﬁ’orﬁbﬂ $9'8 nohénd eJB%ﬁthTel on of the

:jg,t( alclar Lrelr gg%ﬁ\ﬁgﬁ]}él{) P](tgnte(ogtafcatl patglgof e %B%l(l:arll GeROr HZP hg'nlt?le b S8ttt tg %gte} n hore

the detection point (optical path) of the optical sensor 116, and therefore, the signal
output from the optical sensor 114 is the HI level signal at a time that the signal output
from the optical sensor 116 changes from the HI level signal to the LOW level signal.
In other words, the rib 88 and the detection portion 89 are configured to provide in-

formation as to the type of the ink cartridge 30 by attenuating the light of the optical



34 WO 2013/ 030900PCT/ JP2011/ 007191 insg{tion is started, the slide surface
148 of the engagenent portion 145 starts to slide on the I C board 74. The
second prwOrR0sY3M86 t hen contacts the slider 135 and staruB2aipoEush t he
slider 135. The detection portion 89 then starts to enter the detection

poi nt (optical path) of the optical sensor 114. The rib 88 then starts to
enter the detesbi 016 awl the oppll kadbr Pt h) of the optical sensor 116. The rod

conmumi8ET on 16 08 st BrnG TN el Bhe pin s FRLhiwfeliil e 21
board 74. Then gagptypedihennk retraigt 861 the ahqtm) rIBB oal@adyndthe deted@inemiinton
portion 33 ”E&Shc%f ﬁa[tﬁr)softtﬂe ﬁﬁﬂcﬁ{(serngkgr 149 LA RNHP S @{artlglﬂpéﬂté‘athe Hé’tf;& nof the

opti cal sensor t hen cont act val ve 70
and starts t ®op&pticlepatiniof élwmtyakﬁ&nw 176, amit{berglore ghg %gp%@ﬂ‘ippb%/io@:ihﬁt hen
i tl Zr t ?I_ ht 0 enboficdl B{[jhs@lﬁl BrCis lél‘ih:\Iﬁ@W I&Rxelﬁ&@iaﬂ gfdhmﬁa&m t}iéfs1§ﬂaﬁoﬁpﬁtl feéth tiRenSsor

e enga nt en en con S e
[0096] Af t er Pﬁ%‘gﬁﬁﬂﬁﬁ ﬂbﬁl ng‘?? Rk fewlcfg%lag@qﬁ%mﬁwfflgv%g%%unt i ng
portion 110 isscond tpncbtﬁis&ﬁh 86Tk ehcptdrmi thie d]:ﬁthshm:ﬁ@n @ffdnnbhcﬂgdlrééhem) 3@ i nk
stored in t h%notﬂer &Bg gp t%r 1rﬁ< t%l § ‘%8 tHQ c}ér t1§§ 18 no't gtgt in the detécf%a"f)gmq I nk

cartridge 301S re ved 't car’trl nount i n and a new
i nk cartridgéoB®al Eaﬂnm&rth@@pttcgl seheorddﬁtwhedgbe rib dBitsiarty tq)ent@n therdare@ionRenoval

of ink cartrigdge (cﬁftf&ﬂi‘ Oﬁé%{)t({f 'tl&%&?ptﬁ?l%héd?q1@03[nh't9é}e1foﬁ)991¥e] ob Jrf‘bﬁt frBK the

cartridge 30"is i removed fromt cart ting ortion

110, the reaCPusHd S%P{Wnlsslze H¥ leyplesighal pfea %@ﬁﬂ@ﬁ ﬂmlgr@l %IHBWJH)YH P@ya
user. Accordisagbyild Mngésm%me}mem&u soghaBﬂo 1@k LUW 1®ley Enﬂﬂﬁbﬁher&&brﬂpves up

and separate fro urs engagenent . nmenber
15 <" puehodhai® By bRl repiiivin 4 65 TR ROty YS MTEABER B Mhng
t he engagenemypearfdhel i€ caftrid gee3(Emgaganmeity the iipkrof tdboptvbent@ 1dopoditia on
above the engﬁggﬂggﬁiglsw-j ace 46, i.e., to a position separated fromthe

engagenent su such, the engagenent nmenber 145 noves fromthe
| ock pdd9Pd6lon Referring t@mgo&kdlpmguthet wrertignat thednk edktrisige BPilglgehaaise $01.dheased

fromthe stagg Jliﬁ)gi?& BOFib84 8%@%{@9@@8 D& inddRd ihBARSholEBoth 121

engagenent end separat es, away fromthe engagenent surface 46,
ext ernal for @8d Hisgnk atpetlg? tlfh]é‘S‘frFﬂ@ ipigrthe }D&@@P@l@ Oée@ng TnWheh Hds ?Fg"ru%‘soF}k?e of
the coil spriimgsubg8 ;miru@nsﬁ nqadsimbn@cafeilartivag@thmolding b@tlbﬁmvahthdwpeetttbon 55.

ear end por Preoi 83 rn VAR bl S0y kb RPLEF b bl BUREL g T
t he renoval gortent3daensstingthetioppedtie of ke hdding pEFm@nldﬂésu sghé oragebaly t he
coi | spring 539 hsidGeR el e HRGE muhliRgBS5rivh 316 RemRLyaL, FRber 80.
height direction (up-down direction) 52. The ink supply valve 70 is pushed by the ink
pipe 122, such that the ink supply opening 71 is opened. The ink pipe 122 has an ink
introduction opening formed in the distal end thereof, and ink stored in the ink
chamber 36 flows into the ink pipe 122 via the ink introduction opening in the
insertion direction 56.
[0087]  Referring to Fig. 8, during the insertion of the ink cartridge 30 into the case 101, the
rod 125 enters the opening 96 of the bracket 90. The bracket 90 is movable in the
upward direction relative to the main body 31. When the rod 125 enters the opening
96, an upper portion of the outer surface of the rod 125 contact an upper portion of the
inner surface 98 of the bracket 90 defining the opening 96, and pushes up the bracket
90, such that the bracket 90 slides on the main body 31 in the upward direction. The
bracket 90 cannot move in the downward direction relative to the cartridge mounting
portion 110 because the upper portion of the outer surface of the rod 125 contacts the
upper portion of the inner surface 98 of the bracket 90 defining the opening 96 from

below. Referring to Fig. 9, the rod 125 contacts and pushes the air communication



[ 0099] When the user noves his/her finggs in the renoval direction 55, the
ink cartridge 30 noves follow ng the finger, pushed by the slider 135 and
the coil wpromy3a®d. When this occurs, the I C board 74 @#CIpgezstoonot he
bracket 90 is rel eased fromthe downward biasing force of the contacts 106
of the cartridge nmounting portion 110. Wile the ink 35 WO

2013/ 030900P€IVe F30THY ADLABthuaRatidH g BOMOBVMESydyTrdrh éhel @nEdnahusici®at | on 55

following th fi th t memb
145 paseas. ovBINTRa- WEREE! vaNda T REN sk P& Elsid SRR e
49. \Wen t he opénidg32ur f 148 slid the HOT el ectrode 75, the GN\D
actT e, 05 B 8078 i, TR 1 DS PfFE
electr 5 nd t he signal ectro ter

sl i di ng on t heackeir9. Bocause hegpmgd9dsine Heesd M@rga@%ﬁleﬁmmt H¥ gp¥sve 87.

When this ocesisd tﬁ&@aﬂx&lm 40ope i EarMigk 3O afill ib@'&uwﬂlfe%%ké@ éfaﬂhd)t%n@)%t 0
t he groove 87. Accordin §that the dust f

a li i hoo I'ls
adheres to aHbB}ﬂtdioWﬂwd‘fcg fifestion W@JE?)PI&P%@PF}O&? i ytach ‘PﬁfgI ?F%i ﬁ%k
supply openi mgntZdllngSthé epipm@mo[n(bf@l&] 1hdbam1wkﬁates98 bihde drucket %xdeflaﬁ@ tbd the rod

125 separ at es %’ % tRef' ﬁ(gnq ctd rtibe reguqﬁe%ﬁ d%? I %gr chrecﬁmgfi %/fhler? -}{S]:g the

openi ng 96, rac own re&‘at e nmaln body
31 to the i n|cpnta¢ts PO slides enithe xavipcty aﬂdéhbf(ébk@ﬂ 790T1nfsresﬂ,lplpibr tefdrmed t he

upper surfac %oﬁ’tfactE @@?(Bfa@ e IEOJJa!rcP*M B tht B@wﬁ%hﬂl PRGNor? 3Whé'H‘ﬁe LOkagl @66 122 is

pul | ed out of portion 34. ch, 'the ink cartridge 30 is

removed fro mr%aﬁb ﬂ&eaﬁft l?qaa% 24 rfB‘%lhlfaF]FF‘d 9Bdt P@S@wnﬂ @elatAwg RegreSidEe MPINIRE t hi s
errgo fllh ment, 1 §©ﬁﬁiﬁ81]§1 Otviieh ﬂe@;b’ecﬁﬁfthé héigﬁtt cﬁgécﬁ@mirmet alh@ludﬁ)t ECby MR f?gtra&t? gg 89
an e ri CcO | cte 0 | Sensors

6 SR i A REH R of ot bR Popbiie R Rert b rean

i ndependent
the | Cloetd MWhanthetildecaonigadss fiitbef abdredttowind thstmidurabed the caded Odat a

fails to be g?ﬂ}n%% Fflé(@n}hterlgn%&s ‘19@‘ c&ﬁﬁct%h@ Q%&l%étﬁ%@%ﬁn&?ed tb&lbecﬁa'[be

determnedtﬁ e i ased on

t he i nf or mat ielsatrodst &1, mleﬂ)GNﬂﬁiﬁch@eGét@etSIg@hl Pestroden’ Qgth&ri[@ toed 74, bregs.

Therefore , ?&:tl‘V@l@' Odleh &Hé&ﬂ@utﬁ&%@@h@ﬁk'é§1%’=ildg%vﬁﬂehéhe§ hR rﬁ&lﬁﬁéd’ p(%ﬁion
connection bet ween boar d he contacts

06 f
establ i shed &t HRd e&%?ﬁr&d? a4 the P Ipglertzeds Yupng ﬂlﬁﬁ%&nﬁ]eel?@%jf? 37 tSH]é C@‘ilt@‘ﬁal
el ectrode 77 andl @k@2dduficallpicenesrhadod mfeﬂhreelzeﬁau@aots hesgecgidlyem tted fromthe

I 14 116 i
B t < PORTSY b e ok SREE D o Epts Be Feb SR sBRAbE SRt REH Bcq 46,
det ecti on powof thereng@zearedt péreion 4b o8 Srecak canidee Jhes detsed theengpeiment ¢mpt i cal
path) of the %3{2%% %%%ﬁ%%b$%ﬁbeﬁﬂé% it §e 181?8&& f\’)ﬂ;g Tﬁcﬁ&ﬂg%%%rﬁgrtat

desired tim ecause the ect ro ectrode

76, and the $ncgrher 19 étYPFSdHéhWO%W@S%@E@é@Fm Bigi % tq the lerbiraviion. Hidrthe tenon
per pendi cul algafdmdriend mzﬁ@édﬂtwﬂs Wb ks gégleﬁl@n&%r@e&% heite iieedtan beivedhiieh t he

l'i ght travels even if t | ectrode 75, the electro 6, and the
si gnal el ect cBegngempnyngm ‘c':rc]e S ﬂﬂf‘ye“cgﬁ%erﬁ?iﬁﬁﬁ@coél ‘%Nge 1pK ﬁ{gld%&ﬁé\)@r d

di rection, suehintdatthe Iﬁ&)ulnteld ptoambn Iagzgﬁst?oﬁ)e bivsies force frid thowsingrthgdi3pekit i on,
such movement e?%rcﬁohheai ? CrEr }%stntg?negi rel&ﬂ e t%q%%%r{q?lg? ﬁ%ruﬁlh n 89 and

the rib 88 ent&tim on optica f cal
sensor 114, pmﬁlqnnl 10rveith 1r¢s1m<:t toothe msmél@nlr@an% dirgétion 505 A suelu dhe mhlenttngm ngs

are deter m nef ok BGuTBS0RE thelard 08 MfinGRY S6:i6921R coiplégy. i nser tion
direction 56, and not
[0091] = When the ink cartridge 30 is in the mounted position in the cartridge mounting

portion 110, the main body 31 is positioned with the ink supply portion 34 inserted
into the holding portion 121 and the ink pipe 122 inserted into the ink supply opening
71, and the bracket 90 is positioned sandwiched by the contacts 106 and the rod 125 in
a position between the ends of its movable range.

[0092]  When the ink cartridge 30 is in the mounted position in the cartridge mounting
portion 110, the front end portion 81 of the pivot member 80 is positioned below the

engagement end 146 of the engagement member 145. The rear end portion 82 of the



36 WO 2013/ 030900PCT/ JP2011/ 007191 detggm ned by the downward novenent of
the ink cartridge 30. Cenerally speaking, when events occur in directions
per pendi cuibasidsowach ot her, such events can be i ndepen@#€miyPaneni7gdiand
cannot be nutually affected. [0103]1n this enbodi nent, because the HOT

el ectrode 75, the G\D el ectrode 76, and the signal electrode 77 are

posi tioned beiweeainibeesd isquvsitivatd awlly Bogh theprwedl 3nal | the biasing

42’ . .
55 1 WoP r dtrd OF ledP ANy Pt o SRR IR BES i g eXBRRe i B 76,
andI t hg tsiog tnahrtle‘dl@c&()ri@atmuﬁtkd tF Itiwrc?ftddg@ maunhiingepornoodlQ h@tmﬁféé)iyv_be Ing?d is
applie cBH@oliégﬁn%gl?e?b{;)‘rP&e’sg \t/%ff}b %@ﬁc@@%ﬁ%@g} ;tEIB%e Zﬁorrﬁée}g)ﬁl o §ed

el ectrode 77 1's reduced. ' ' ' hat ink s fromthe ink

suppl y porti dFessacegidhe ik cpitifdgs Hhintheieartysige mpantyppeities 1A @ &% atgUabAY t he

E i 9”3' 72' ect rtl’ibglﬁfgh??)f algel%pﬁ@{ltséqﬁoﬂqil?d?,a%cll &}1 giéﬁesie? of ﬁitélﬁlﬁﬁﬁt sikﬁ’aglgﬂirﬁ fhet het! C
oar wer e _di spose e fro aci ng the insertion direction

56, the cont QBEIC%é?%%Hla‘{ fﬂbdv Sﬁ]@b‘;ﬁ%i“d@l ‘?fst?e Pﬂ@g@{@?’él‘f@g} ‘ihSéPBU‘?ag SCTRAY t he

si gnal el ect rnodet thé tiadhiththe signdlactsit oM the opticddeendast Ebdhansdaus enettile i nk

cartridge 30,is,bi i [ eV direction.55 i..e Lrectiqn that

Che HOT ol ect3hELBE S el Qe TR, &' SREL AR Rardiofe, 30 RUFFIE, 7

separ at e awayhe qantrotlére Ircatherawers!s, 106 1ib 88 nuslthe detestion perisacsp ar hasesond he

def or mati on rLanARifAge € GANMALE © ptMGdaRTo kP8 oh §STd ﬂh?@ﬁ% Rlhd iR Y RCT S

106 woul d ha\?e to be set greater in order to secure 3 contact between the
HOT el ect r od80P3 atiemtiogthedige of Bigeortieal sapgr { Haand $aaptie] sespobet Fthéind t he
cont alct sI 10? o@té@dl;%ﬁ&@ﬂltﬂ%y%?@ie@l@% é}%ﬁinéfehe {ehaldElNEéG &ltpatsi Qﬁfraﬁ,thc?nd t he
St ghal el ectrogae no Wa r e Co S e | asl n rce
IR A F R R A A R E e R TR S
and greater restrdlieericy, vaiethicneheciokthahiser BOthantightredepgrhyned aieat obmasi ofg
force to the. . . r . . i

el ectrode 77,1@%1.%?%%&%@2@%% 1%%{3 I@Bﬁﬁ”gg&a@g?F%‘gﬂ({ngﬂ)tqﬂélbm %PQEWF %de
75, the GND &b bdicatsdbe pBserma@r ehiened k wathaethe defeclipmbenB bpwienuaiing phe | C
board 74 wer gofieResat &t ligﬂ%fftﬁ@éﬁtic\épéehs&%m.' BhseWoh Gl 0as rdagdkeFohrtn t he

i nk supply portion 34 mght reach the HOT electrode 75, the G\D el ectrode

76, and the dvdrard & dedipiogmaton offie BRQETEEHPY- g clif (Ot HEMREERY hhEKHOT

elhect r ﬁgedYS ,caﬁtﬂil@beG@t}@ rﬁ@ﬁhufm' ﬁg&liat@@ﬂhé e @'ngiﬂ%é 3(63,|tﬂc€&(|5101d@f iﬁlg stofddia5] :jn

t hi s enbodi nent., , becaus e . ectrode 75, the G\D el ectrode 76, an
ook sy 8% FE s R Eabie

t he signal t portion 45 are provided at the
sanme si[de)4]e. dn another anopdvatit, B9 bsicket, 90ahay hemomkble ar the iddgewad] ditdegoHOT

el ectrode 75, b MR ﬁhﬁgéddg%‘? if fhe il [g&?ﬁ&f %&Je éﬁé ﬁﬁtcﬁl%qﬁ%:??)?O Qre

posi tioned agj acent to the engagenent portion ecause t engagenent
portion 45 d@amnidrieshe qpetrigee mopptngporiipe 110 dn sugh & ¢aggchabragkat §Pilve to the

cartridge m@%ﬂdﬂ@d BTt Mridehf Bk &Ll RS &ﬁP%oﬁi@nst%? 04 % EHfettrQiKet S Bdhe

direction 50 .when the engage rtion 4 ctg the en nt menber
145, the Hor R4liggd Fﬁlﬁésufga,cgscﬁq&%%@ 18 g }égg'g\,;v%‘élh etlﬂécﬂrgd%gﬁgg? ect rode
77, whi ch ar énseddd into the case 101 and the rod 125 is inserted into the opening 96 of the bracket

90, the outer surface of the rod 125 may not contact the inner surface 98 of the bracket
90 defining the opening 96 initially. When the ink cartridge 30 is further inserted, the
contacts 106 contacts the ramp 49 and the IC board 74 and pushes down the bracket
90, such that the upper portion of the outer surface of the rod 125 contacts the upper
portion of the inner surface 98 of the bracket 90 defining the opening 96. When the
contacts 106 reach the IC board 74, the bracket 90 is positioned relative to the cartridge
mounting portion 110 with respect to the height direction (up-down direction) 52 by
the contacts 106 and rod 125 sandwiching the bracket 90 from above and from below,
respectively.

[0095]  The time profile of the evens which occur during the insertion of the ink cartridge 30

to the cartridge mounting portion 110 is described in more detail here. When the



WO 2013/ 030900PCT/ JP2011/ 007191 positignped adjacent to the engagenent
portion 45, can be accurately positioned relative to the contacts 106 with
respect twoths/io®merti on/ renmoval direction 50. [0106] | nPChiB28vb&dITENT |
because the HOT el ectrode 75, the G\D el ectrode 76, and the signal

el ectrode 77 are positioned nore forward than the engagenent surface 46

Wi Ej h reﬁ pe]g:t tu?}s@rtidﬂﬂs btaged, &E@ﬂld@isﬁﬂfdﬁi mG\lo‘i@he érﬁl@ht aﬂi@ﬁqas@thangw ilﬁféfe 46
and each o e e e e .signa

ol ect rode 77 o e Tl e Ao Bye R EeHarts R W13 G0

hei ght di r ectpusgnthe yhidatdan. The deeddtion pobdna®dhéheatkeptented itheadstté cnibn @bmont back
direction) 5 r | e 75,

the G\D el ec??%&gﬁpfg}%%q%?ﬂ Ca%ﬁ%%llléﬁghfﬁ%ggﬁ#%&&g%gﬁg @1 ?%éegr& I on of
the ink cart rppmgéomaln o of itfee @mcalrsedgé Ibuibhe 1od 1§6|thqnmnta§ts theThe cefore
dust on the K6} @91?/5 Qgi ‘?mc? éar@ %L@l@leeine&;n'irﬁgﬁc}[ﬁm \%’P&Q 1N§HS b&rﬁﬁ’éts 106

electrode 77 is W kel 1 hood that the electrical connection

bet ween the Ksh Séar@c,t? F%réct ﬂ?stC P‘P?éd D he Eethebrren e dederdionpertiqngivxind

el ectrode 77 tladuktédmencp@ﬂtoamshéﬁ)ﬁa@@e@@ﬁ&s thmfett@hbﬂ poiit (cqxﬂiu@qﬁth)[ﬁﬁ&ﬂ In
t hi s enbodi nen

., .the ectrade 76 nd, th i gnal
el ect rode. 77 oBps! SOPT TodaTHLORE 172 sh PSS R vl 208 bRE D
surface 46 ofpuﬂhéeémigsag)plyevwvepﬁ}.ﬂillodewstloramrauls% thee smmtg&gairarﬂledemﬁm 145
s confi gur echoh Bl Al DN ShiflEich S, NetGhEMn B PAATRH cBifadt
spring, dust on t(ﬁJ aé)?' | ectr é § t he Cﬁg]e %tro d7 e signal
el ectrode 77 thegngagengnsdfasettoby t he engagenment nmenber 145 vmth st ronger
downwardodegr CQAftéWlﬁ@@eSﬁlﬁtmgt&Qh&ﬁl‘k&ﬁftﬁdﬁé%@@ thé cztrhﬁigemﬂa@ﬁﬁgpbrtiasﬁnb@ﬁs 145 is

limted, such th nt ne 0es not of .d vvn beyond
the | ook sosrpimgiied A RRHBERT S PrIRE. WHeR RO R Bubs budhgrelshRey
si gnal el ect medkup/by terpeinpodDf thensd 1b1ebmwldg&éSOamgﬁgamdrfton$ﬂ1efcaﬂﬁdgﬂe6 t he

engagenent neetnd A3 ERYNG, £l BAHRSa bR T L GRLIOGE dRg DB,

el ectrode 76, an nal“ el’ectr o oSl |on of
el ectrode 75P0tth>é1 1IGRD el ectrode 76, and the si gnal el ectrode 77 above at

| east a porti t tes the w ping
function of tlf]kf}n%al (ﬁgﬂg%?‘%g h'(ﬁﬂgﬁ i %8i I n“’?ﬁgzl%e (%)If(;l ment, because
t he HOMO@7dct rWWhen 3'5 Ink wr@gw@llse@temé@btom regioyed ff@mSth@%‘rrld@Ie@mn@ag 77 are

posi tioned n@bﬁldnelam\’\@lé%a{rlaﬁ@ pbﬁi%n'SQK)f SRL o rﬁ&ﬁl’%r% 13 Budbd Ub®n bk BEPP! Y
portion 34 with res on directio even if dust on the

(0] I nser
HOT el ect rodeAC?Srdlrt %\EO%HG@ PrgEE St ﬂé?]HlVPh‘é‘e@BGr%g mayesdiprandseharates
wi ped of f mhémmhletoananaQIthg&usBchusS thmmgh@dndnnmn@eﬂlmlsmma@ Hyr om

the cartridg ti ort 410, A i ke hoo t hat such dust eres to
the porti on® St Tyl e RoB a1 git oy BE T 30k At s IR, peni n
71 i s reducedngapemeaf memberal 45 keves oo dositiai abavk tlneserrg@gttrafmtmﬁw 46yi.¢.h® dust

i's reduced. %%91%1)11? Oﬁa?a{téd ﬁHﬁ é@&‘ﬁé&gem@ﬁ%ﬁﬁ%& 445 sﬁ&‘?%}ﬁee rﬂr oove 87

is positioned nore el ectrode ectrode 76,
and the si gnatengiesdty sywesriroRithglock pation fogthe Hél0F1ﬁ§@9r1E1‘i>rbﬁn‘éth€é8]E FUHIES, the

groove 87 andoeafitasdd frb@ thkIkate ekt Hyoele ed@gement member 145.

[0098]  When the engagement end 146 separates away from the engagement surface 46, an
external force applied to the ink cartridge 30 e.g., the biasing force of the coil spring
139 moves the ink cartridge 30 in the removal direction 55. Nevertheless, because a
finger of the user still contacts the pushed-down rear end portion 82 of the pivot
member 80, the ink cartridge 30 moving in the removal direction 55 is stopped by the
user. The biasing force of the coil spring 139 is received by the user's finger via the
pivot member 80.

[0099]  When the user moves his/her finger in the removal direction 55, the ink cartridge 30
moves following the finger, pushed by the slider 135 and the coil spring 139. When
this occurs, the IC board 74 disposed on the bracket 90 is released from the downward

biasing force of the contacts 106 of the cartridge mounting portion 110. While the ink



38 WO 2013/ 030900PCT/ JP2011/ 007191 t hegfND el ectrode 76, and the signal

el ectrode 77 intersect the respective plane which is parallel with the

hei ght diweabimsogoap- down direction) 52 and the depth diPCedrraano(7iviont - back
direction) 53, and the HOT el ectrode 75, the G\D el ectrode 76, and the
signal electrode 77 are positioned above the groove 87, dust w ped off of

the HOT el ectch@d@e/3n mbii® ifie ehmecilrdeeidibss fAMdwiklethe mgé}alﬁ@bleqters@lds 77
falls into the rOO\é 31 Accordi ngly, ?ﬁl kel i hood t hat sg Cg falls
down and. adnopiedabin dessietsearens e Faa paSinstier Morracon /sanEilies ohiion
the ink suppll¢ bopelrildnmdthe rasnpr £ Wlech the SlideGjuifiacd M &sliebonl e elretradkse t he
i nk supply pokt S Il
el ectrode 759"5 %‘%&ﬁ% ef%trg r%%g%;gl,% S%ngipggf(gs#% ?1@5 \é%e{i{g&t@g are
positioned a ectgpdp| ndHee sllg ecfraie &sading oy ein
t d telePHQdQB?atMVaGND:a@ tepde 7R edridribe il tlflti&ﬂ iraie $patftessbdingonrthe h k

supply porti 9£}n§49 rtﬁ@@llftfessu?f'age P a%msQﬁrEﬁt'ﬁetgH%vb@V Wh%ﬁftﬁ@g&u?éthetdiﬁt G\D
el ectrode 76, and th emsg]fdgéeec rode 77 1S reduced, [O0O1 t hi

[
embodi ment, BpedfE by fhe WiceddSitallsigipthe grqoxe §?1/%f<é:0f<8ng1ﬁea H]éfihrliloﬁ‘édy 31

in the hei gh&haﬂlt}{eﬁtﬁist s Guwnd@a\@dlcﬂrésastalp@n)on&ﬁ thd & shp@g peticdB4and-t he nai n
body 31 can be inde egﬂ&entl OSJtI ned re tive to the cartridge nounting

portion 110 \Rﬂnﬁh}ge SUPBYY Smﬁlgl H?re&llu ¢tion (up-down direction) 52.
Ther ef a9 H)0] el é‘ﬁmﬂprfdwiod‘@d SIafaCt'I@éﬂwrrad Keb sqg@rates, ayvay frdve tHeGnheyanfag498 t he

rib 88, and to?ﬁledfr&&&lé 9(?@ef99ﬁg 1R¥pBang @6‘%@1‘1 %%%rﬂk@é’@(%@v@std&vﬁ}? mai n
body 31, e.g., the ink pOI’PI on; 34, can i_.ndependent Iqqulﬁposml oned

relative to é@aﬁl\é?stsdhﬁdmﬁ@l t&%&éﬁ@ éheplmsvl H@&w&lﬂnt%db%@ﬁtbmca@fe‘? SHRRoR§d
portion 110, bg.the uppelSureRBbREHeSrokd ortiohe)fmtmslalboaﬁwonﬁe Mi},l elid6,is and the

et Ty or B{%Cﬁ% R TR Sty pon it oo et f RRE o i catpg hom

generally neelmhscalrmdgemhtusgrpbrhon\hm ch requires high accuracy in designing
and manuf actg"glﬁgggﬂ element. If the di nensional tol erance of each
elenent is rela \; bi g, the accumnul ated di nensional error of the ink
cartri dgH130 denes anbydibeopiresiubs the inlncaucize 30 casprisdstbe detkctpnpertd@2B9ray

not be inser taE&' tﬂe"ﬁtf’sé E&f{gﬂﬁeﬁ%@@'&(ﬁ@%& ’Bg@l%kcgp]ﬁcélns%né@éf 19@%&@9@(%@&%9{&& al

end of the ink supp por e contdcts

contact the e Kobeatd 74 axen K the gacticdsonnestian deivegn the 167 hsiaeh74 anl ‘thﬁe
contrary the 600t@¢06 rall @0 B@-Mstﬁlﬂished @r 6O0L@Ghilst D BDe hladRRRFGm the IOKid#A€ i b

88 and the detection por i.on ail to en n the | emtter
and the I|ght“g|né]ceé?c&@fdeg it Fn W%&ln@éhgtdbe T%&aﬂ&@%e\.ﬂﬁf i r{l?ﬂnéeffef??ﬁﬁf‘d. ment ,
however, bec @ﬁa&r 16 ®ai3:ﬁaﬁll¢ﬂé indénasionovailed frodh dieideection phidiondD And aeyrit31,

the br acket | n bod be inde osi tioned
erarl vefto PR TSR IR GAeS 30 SRl ISPEREMCIAIRIGRATS, |
bracket 90, detyeen ttlteel(] ©apd At dndhhe Ct)fntects i186 &8s tahelestidistied ecthe datapaitsttoon

89, and el engpt.s,JHPYh it id@e 0 He¥gd%y. - 9., the ink supply portion

34, can _be i ndependent p05| t ong%hre | ative to correspondi ng%el enent s

provi dédl® tHa ﬂ@arsmbp@g@nh@mﬂ% edight ¢ipifted fiom @egptical sensephttwdtd8 106, the
optical sensemnseld ifithe bibeticaN@idthlidetkord 1dPeridid 2ireVidi) p@ﬁféﬁdl@ﬁl@r @i tRensi onal

39 WO 2013/ 0?&%8%@%&/6\350%0%& /tgeocze%egc%lo% %logt{o%%easnd(%lfle r£§8 can enter tﬁe detection
point (optical path) of the optical sensor 114, 116 in the insertion direction 50 at
desired timings. Moreover, because the HOT electrode 75, the GND electrode 76, and
the signal electrode 77 are accessible in the downward direction perpendicular to the
insertion direction 50 and the direction in which the light travels, even if the HOT
electrode 75, the GND electrode 76, and the signal electrode 77 are accessed by the
contacts 106 in the downward direction, such that the ink cartridge 30 moves in the
downward direction, such movement does not affect the timings of the detection
portion 89 and the rib 88 entering the detection point (optical path) of the optical
sensor 114, 116 in the insertion direction 56. This is because the timings are de-

termined by the movement of the ink cartridge 30 in the insertion direction 56, and not



[0113] In this enbodi ment, because the wsdth of each of the HOT el ectrode
75, the G\D el ectrode 76, and the signal electrode 77 is greater than the
wi dt h of wbeoryd3o®8, in other words, the width of the riPbT882118007¢%ls t han
the width of each of the HOT el ectrode 75, the G\D el ectrode 76, and the
signal electrode 77, the rib 88 is suitable for non-contact detection by

the optical sersained b ivddvenvidr@ ntdEmehastithoik CZﬁndgeh:ﬂ) G‘d@eﬁll?@pd’akd'% 76
and the si gnal el ectrode 7 sui t abl.e nt arﬁt wi.t h.t

I
cont act s 106 VEB LI ROT BB SeRbiaP Rl o BT BB B Tt gy
conpri se a ridopendhitcivents agd parnaf b¢ mututally mftbct88 of the first protrusion 85,

and th OR%“ cal, tlﬁ?@x%%%%rﬂeﬁ g?é/a%‘%fth%q{tﬁ”f %Eﬁgdrer{)% e GRH é{%&%td@% &lﬁ% 'b of

t he se protrusion anot her

whi ch the br é@l@éltelgmrqql@%@er@qsmqnv@b@t@ve@mélerfmrﬁW@Bcﬂ@ and ﬂiiﬁalssialb‘ég]&é@ éh?n ned
by a known stiddffeUbRe fﬁ)ngthe sﬁHéﬂ@SgthQlY@&ﬂfs@hﬂ%j9ﬂlih@@erﬁ@‘hﬂ diechon3k i9r the

bracket 90, other than th n g r.t detectio
portion 33 ang! ¢ifRsU dessor bﬁdﬁ?ﬁgﬁeg%upol%rg @18 ]Pﬁéc e ﬁ’f‘g&e ng?élp

bracket 90 mejectredglil. dddreliyre 2a Kiteditwod thatietdassive 1@ad)is, apgliedi® trthé HOTf or med  at
the main bOdé}eggfoge7 heréf\lﬁéﬁ%cttro%g’mm rE'ietflc:: 51 %arﬂ etlec?r df':’]% gg&i Ce?he e%wfaces

47, 48. [011 n - ano ment’ )’ the T nin surrace Packet 90
defi ni ng t he adikehhonyl B infaleakofromshe adtsupple p@mcmr34sa<ndfth@HQiT ele¢iewodedd, 125 to

move the bragketNPPelb&lak! '7¥§eantd0ch$ Eﬁgnﬂ%hé&n%%iw k- cohﬁnﬁhh%ﬂ Rithdacis the

bracket 90 may corrprlse a surface éxtending in a direction intersecting the
i nsertion/refiestasd-di rection 50 at the top face or the bottom face, and when

E Ee i nl{?p(mqt r ilﬂﬂﬁ Iaq)omtSd 74"'&61%&@%0!36&1@ tﬁd’lﬁo?aﬁlr4(ﬁﬁ@m@ﬂh€hﬁqkéfﬁo@?fﬁédtfbﬂ 5t£10OI
e surtace C clt an n r e . cartriage
mount i g por trasorerbbcsen ey P el aftl e 65 bRl abefivle t8fihe rai n

body 31 [011 E]elctro@mb’t ek the vhaadtsrboh mlgm be nasthbsle dgeusothntinincarprige 30ms 110 may

not conprise bEaQS’d ﬁl' thd fe{]m&%?ﬂlrééﬁ% Sagd(i)ﬂr&%o& Atk B}%"IQOE Q?ec%%é ?ﬁ'theséﬂlﬁﬁ”

117. In such a cart
direction 55 elwtrgciﬁ 761@9d &wpgr@blelp@rthieﬂu snRar@@plpMay fiomn the cpotagindPor Cohe air

communi cat i OReR@hW if §uch[ apéa%&] thé‘ d@fﬂﬁh{tﬁ{n HI%&?&%?‘ tHB& ntadt' R0 £nd TRY reldffenbe

di sposed on the sanme board ch the el ectrode 75, the GN D el ectrode
75, and the &f §40NREEJOP dﬁ%ﬂ%avgrt% be el s 1n prfer Ekserpiedhe ggiaqt betigen pe
di sposed at dlie HOTat&BlodE 05 tthe GNERelev@bde 72 agthe Wabﬁed@td’ded 7ta@d tiiee  HOT
i Sposed at Py SBREeT GBS HEY fodsgS. R TSR REAd st
t he i nk cart eledgede307 maye awty tromphé sentadie 10fr e thetbiBhgdnabetbsing the ink
cartridge 30. Nevertheless, the greater deformation range and greater resiliency of the
contacts 106 might apply a great biasing force to the HOT electrode 75, the GND
electrode 76, and the signal electrode 77, i.e., excessive load might be applied to the
HOT electrode 75, the GND electrode 76, and the signal electrode 77. Moreover, if the
IC board 74 were disposed at the front wall 40, ink which has leaked from the ink
supply portion 34 might reach the HOT electrode 75, the GND electrode 76, and the
signal electrode 77 and cause shortcircuit between the HOT electrode 75, the GND
electrode 76, and the signal electrode 77.
[0105] In this embodiment, because the HOT electrode 75, the GND electrode 76, and the
signal electrode 77 and the engagement portion 45 are provided at the same side, e.g.,
the top-wall 39 side, of the ink cartridge 30, the HOT electrode 75, the GND electrode
76, and the signal electrode 77 are positioned adjacent to the engagement portion 45.
Because the engagement portion 45 determines the position of the ink cartridge 30
relative to the cartridge mounting portion 110 with respect to the insertion/removal
direction 50 when the engagement portion 45 contacts the engagement member 145,
the HOT electrode 75, the GND electrode 76, and the signal electrode 77, which are



detection portion 89, the rib 88, and ghe | C board 74 may be di sposed on
the main body 31. [0120] Wiile the invention has been described in
connect i oNOWOtHN30®WPi ous exanpl e structures and il | ustraPCyYaPabodiinent s, it
wi |l be understood by those skilled in the art 40 WO

2013/ 030900PCT/ JP2011/ 007191 that other variations and nodifications of the

struct ures apdsiéioieUidigshso dasaigh etk porniBy chiebamderawly peritionde pelativeng
fromthe scope the, i .uct ur es dinents will be

nder st ood by0 PRGeERiIPY Satn R R CoIR bR RGRLREABERER O t he

speci f i[@Hl6] on lotthipembodioenobetduee the\HOT elpntrades e, deedNPerleitrode 76, dngl theit ended

et e Specl el ontd e rRs e iR e BTl e il e

| ndustrial AppPPeidpihei inserigudiqctine Sprandithagp epementsurage Hymdpaeh phide

printing appyM@t URc@bde 7% (HRIGSBHledtRMENE | HQ R ﬁ%ﬂﬁl dREYodsBLint@tech@@ereand

office uses. spé:%vg\lp?la%g ]\3&/:?1[10 3i919)gr% lgr \{/i%hpﬁl%:lh:!é{g QE&gction (up-down direction) 52 and
the depth direction (front-back direction) 53, the engagement member 145 slides on the
HOT electrode 75, the GND electrode 76, and the signal electrode 77 during the
insertion of the ink cartridge 30 into the cartridge mounting portion 110. Therefore
dust on the HOT electrode 75, the GND electrode 76, and the signal electrode 77 is
wiped off and a likelihood that the electrical connection between the HOT electrode
75, the GND electrode 76, and the signal electrode 77 and the contacts 106 becomes
unstable is reduced.

[0107] In this embodiment, the HOT electrode 75, the GND electrode 76, and the signal
electrode 77 are positioned above at least a portion of the engagement surface 46 of the
engagement portion 45. Because the engagement member 145 is configured to pivot
downward due to its own weight or biased by a spring, dust on the HOT electrode 75,
the GND electrode 76, and the signal electrode 77 can be wiped off by the engagement
member 145 with stronger downward force. Moreover, the movable range of the en-
gagement member 145 is limited, such that the engagement member 145 does not pivot
downward beyond the lock position, if the HOT electrode 75, the GND electrode 76,
and the signal electrode 77 were positioned below the engagement surface 46, the en-
gagement member 145 could not contact the HOT electrode 75, the GND electrode 76,
and the signal electrode 77. The position of the HOT electrode 75, the GND electrode
76, and the signal electrode 77 above at least a portion of the engagement surface 46
thus facilitates the wiping function of the engagement member 145.

[0108] In this embodiment, because the HOT electrode 75, the GND electrode 76, and the
signal electrode 77 are positioned more rearward than the ink supply opening 71 of the
ink supply portion 34 with respect to the insertion direction 56, even if dust on the
HOT electrode 75, the GND electrode 76, and the signal electrode 77 is wiped off
when the ink cartridge 30 is inserted into and/or removed from the cartridge mounting
portion 110, a likelihood that such dust adheres to the portion of the ink supply portion
34 surrounding the ink supply opening 71 is reduced. Therefore, a likelihood that ink is
contaminated by the dust is reduced.

[0109]  In this embodiment, because the recess, e.g., groove 87 is positioned more forward
than the HOT electrode 75, the GND electrode 76, and the signal electrode 77 with
respect to the insertion direction 56, the groove 87 and each of the HOT electrode 75,



Claims Aprinting fluid cartridge (30)gzgonfigured to be nounted to a
cartridge nounting portion conprising an optical sensor and at |east one
cont act, wheomwasnoong fluid cartridge (30) conprising: &CTUe281/0@meL
el ectrical interface (75, 76, 77) configured to be electrically connected
to the at | east one contact; and a light attenuating portion (33, 88, 89)
confi gured t%dIGNiD’laecftf(ﬁé 7beinﬁﬁﬁdﬂs@niliew¢tr0&éﬁ7‘l Irﬁéﬁrs@lﬂdleareéﬁegﬂﬂ\te plesewkieh of

h I be, det Th
o cartri dper giss b G ipE et B PP R TR M difsRlige. (30)
is inserted i(from- llahb dgeetton)) AgendsmHOAgelgurade Gh, thnCé‘fD eleseodd Tn add thect i on
(56) in an Ug{ﬁng]r%eo%ﬁls%%b %d%glﬂ)nwﬁbcﬂfe i gf&gvé %ﬂ'&gﬁ@fg}:é} ke)gfb:’}‘ 31%?'?? has a

width in a and a

depth in a dépchodn Todhg GND( degtrodger @drfh@ Wén%eéncrrom Y& talls dppo (ﬂFJngOY%e
hei ght directy onc&o'i&hglyaﬁj dkéihRod e Ifhecthfsﬁﬁll's @bwh 28d ad’de?esﬁ@ HREFHiIGHbBhe t O

each ot her, ri(d dept %l rection ar al | e}7 5 ege i nsertion
direction (561} Su?ﬂg'fﬁﬂ‘{j PhyrFunfiged ?’c SB (OQB‘}m% 14 tlyg further
conpri $0hig] a Ishidrbebodidfeht, beciusgthednk suppbt gureopBd [stpdsglohédmtdhé heneva] and
a printing f |4H|ag ﬁlueDEQb* ec%rtﬁl 4&7 (tI”)fQ}Ni?glfgltg(%d’e% 5% ?155'8%@{1 elef'c%‘toﬁr '79ta}eng

fluid from an mgerlor an ext ericor € chanber
(36). The pr |pm1t1ﬂlgadfdtLthedwp,awaﬂlr39dgélkélﬂ@)adcﬁlﬁatcmlasmtt@edﬁm therinicompphyi girhen  a

front face onuenifd érf?i%h%rﬁlﬁzﬁeé fe ﬁéT Ql@cﬁj(')c{eefﬁt 'tlfért}l(@@lec‘ﬂ'a@é‘ 76 MfadRRd Nting

fluid cartridge (30) i1s_insert into the cartridge nounting portion,
wherei n the piEnakslergrode dv és b“pﬂdy portion (34) is positioned at the front

Iﬁce qm:ht 13 T dathif a@Bo@afht, beaiede Qll@Fb@ﬁikE@(I 1|§¢n(fvraﬁlétrelﬁﬁ(i@tlo%% hlaﬁﬂscm@c;tl t]?

e | nsertion irec ectirl errace
(75, Toc 77y T BenBimt HBmean s HEh Siriteny sputhy Beke Mol b Bkl The
printing fl uicen baidepahgent(y3R)sitafned keatinedo thehereidpe wtwntlmgmorpon erG) withf | ui d
cartridge (3 t Nt i

Cort] on’ (2 et b e Bl AR, @RSLIN Hhecdl§ P TREDR LA e

| east one el éhqbfa@@lt M. o1 tha de bozd, 747616 1788, jagd ﬁwsietqcmeaowbo@@ ftrﬁle

printing fl uiefh suR%yiRed ki tﬁ@n{aﬁﬂaodyﬁlee BT kit inRQuS iy brieanur éfaR (30) of
claim2, wherein the |ight
pendently positioned relatlve to corresponding elements provided at the cartridge

mounting portion 110, e.g., the contacts 106, the optical sensors 114, 116, and the ink
pipe 122.

[0112]  Because the ink cartridge 30 is assembled from a plurality of elements, the di-
mensional tolerance of each element generally needs to be set small, which requires
high accuracy in designing and manufacturing each element. If the dimensional
tolerance of each element is relatively big, the accumulated dimensional error of the
ink cartridge 30 generally becomes big. In such a case, the ink pipe 122 may not be
inserted into the ink supply opening 71 and may contact the distal end of the ink
supply portion 34 and be broken, the contacts 106 may contact the IC board 74 with
high pressure and may be broken, on the contrary the contacts 106 may fail to contact
the IC board 74, or the rib 88 and the detection portion 89 may fail to enter between
the light emitter and the light receiver of the optical sensor 114, 116. In this em-
bodiment, however, because the bracket 90 is movable relative to the main body 31,
the bracket 90 and the main body 31 can be independently positioned relative to the
cartridge mounting portion 110, elements provided at the bracket 90, e.g., the IC board
74, the rib 88, and the detection portion 89, and elements provided at the main body
31, e.g., the ink supply portion 34, can be independently positioned relative to corre-
sponding elements provided at the cartridge mounting portion 110, e.g., the contacts

106, the optical sensors 114, 116, and the ink pipe 122, with moderate dimensional



42 WD 2013/ 030900PCT/ JP2011/007191 tenygting portion (33, 88, 89) extends
in the depth direction (53). [Caim7]The printing fluid cartridge (30) of
cl ai m 6, whepsi/a3oqhe at | east one electrical interface @CHJIPNE1/0071I91 and t he
| ight attenuating portion (88) are provided at a one side of the printing
fluid cartridge (30), and a wdth of the |ight attenuating portion (88) in
the w dth di r@etah@R of tHe)elésedt€ss than a width of the electrical i nt erface
(75, 7

cart i abE a0y R Emibdirant pREEs Rt G PSR er Be ey i o

posi tioned rmteetrbdfr Varadd theangtahelecttoded/dss geater 8landhe weklh of ﬂntefof%c a ¢this, 76,
77) withr esﬁ\%ﬁ‘&s gge)\wa@q 6{@9 kb g@'} \A%'sé fgh 't}%%{dﬁ%ﬁ eaL}%P{h 'F Qﬁcﬁ’édé‘?é ng

fluid cartri ectri

interface ( 75he GHD Aqytrads 760@1@%%@&%&@@%%.%@ ﬁ&ms &Uhtéblpuf@mpon-
attenuating ra@ﬁtfamatefcﬁga by Eh@ cqinems@ﬂlsmm@wné tROHOIT Wt ueaé v, 1tHIEeNS80) of
claim9, furt %}0{@ L @g% conneca\rkﬁgfto the front f& and t he
rear face, Wi EP SF%{E‘ Uthardt A" PIRE 1S3 PRtACh 371 1Bg o
cartridge (3Qpntastsil®6.t he upri ght p03|t|on and the at | east one electrical
interf 75,17 e I| a at rt| 8) .are.

posi 11 gl ac 1a HPespSien @ity N B RS PP PR A B 955, (i m
11] The print |Sngllafrlt@|th¢ rgad of tbgélrs(tEO)tﬂJ@fOn(ﬂSaand e ophieal e¢myot hiy mty beast one
electrical | nbafaefildiReny feedihe ABYs G ldaio@idanuat i ng portion (88)

are p05|t|oned such | east. gne el ectrical interface ((75, 76,
77) andOKd | ilgrpothet camhpsimeny- e rngsiviteshichthe breket Q0 madss rfm\@ﬁo the
paral I el W tndihBodies lgﬁhh?/ gt ueetrhi@Bd 62 knawd s&ﬁ@u@e@gh glide %eddv@@fdrﬁéal in

g? aim 12] Th?héa rgllzjll?ltt)logg 3f1 oF Ithcg: bcrgcrlge'[ é(? %?heg %%}n tl?e el%hgatgg open\ll\rlpgg r9? éb or the i ght

detection portion 33 and the support portion 79. Moreover, the movement of the
bracket 90 may be guided by a known structure, e.g., guide rails formed at the main
body 31 or the bracket 90, other than the inclined inner surfaces 47, 48.

[0116]  In another embodiment, the inner surface 98 of the bracket 90 defining the opening
96 may not contact the outer surface of the rod 125 to move the bracket 90 relative to
the main body 31. In such a case, the bracket 90 may comprise a surface extending in a
direction intersecting the insertion/removal direction 50 at the top face or the bottom
face, and when the ink cartridge 30 is inserted into the cartridge mounting portion 110,
the surface may contact and slide on a protrusion provided in the cartridge mounting
portion 110, such that the bracket 90 moves relative to the main body 31

[0117]  In another embodiment, the cartridge mounting portion 110 may not comprise the
slider 135, the coil spring 139, and the optical sensor 117. In such a case, the ink
cartridge 30 may be biased in the removal direction 55 by springs coupled to the ink
supply valve 70 and/or the air communication valve 73.

[0118]  In another embodiment, the IC may not be disposed on the same board on which the
HOT electrode 75, the GND electrode 75, and the signal electrode 77 are disposed. For
example, the IC may be disposed at or adjacent to the rear wall 42 and may be wired to
the HOT electrode 75, the GND electrode 75, and the signal electrode 77 which are
disposed at or adjacent to the top wall 39.

[0119]  In another embodiment, the ink cartridge 30 may not comprise the bracket 90 and the
detection portion 89, the rib 88, and the IC board 74 may be disposed on the main body
31.

[0120]  While the invention has been described in connection with various example

structures and illustrative embodiments, it will be understood by those skilled in the art



tenuating portion (33, 88, 89) is confpygured to attenuate |light traveling
in the wwdth direction (51) perpendicular to the insertion direction (56),
and the awolews3owne el ectrical interface (75, 76, 77) iPSTAeas8IMdEe in a
direction perpendicular to the wdth direction (51) and the insertion
direction (56). [Caim13]The printing fluid cartridge (30) of claim2,

wherein the atacbast leoﬁ& 8d fb8RcaticHsF HIRCRrul diPes ahfl em%%hln%@dés&?&da first
el ectrical interface (75 a second elgﬁtrlcal |nterface and a third

el ectrical iAPRYFHEREDY Wﬁle A thgHelIPAHAS S9aEEe spppetor F}Feolﬁlv%lﬁlﬂ‘? @th%ﬁtw%ur%e
wi dt h di r ect iaadhefobddimentsevidlibe unders®ed dpdh@k ekilled dathe iantfermh acendiddtidnsof
oSt Lt oned b e T Rl SPBE ! Sl THRELSGR SR hehites il

el ectrical interracs 0?73 p at v edetone et & ter face (75,
76, 77) and spezifi¢aghn and the mscﬂb@dmarsplesa@@m@ejwlummw @@thlgtlthe sampaati ng
portion (33, i at the second el ectrical
interface (761)%8‘ %R)Oﬁ §ﬁefﬂﬁﬁbgtt{?€%lgt él%%?tl on (33, 88, 89) intersect a
pl ane whi ch ilBdysteipl élplﬂﬂ%blthﬁ)é hei ght direction (52) and the depth
directigm 53)They?§1tlﬁ iFfd &gtrldethﬁjd hal hhhg%%%fagagﬁs S th€ bRkt Idenkbigluei N the
center of t he secon lectrical _jnter ace and the center of the light
attenuating pofely gred feshomg angafficgigesnosi ti oned on the plane which is
parallel with the height direction (52) and the depth direction (53). The
printing fluid cartridge (30) of claim 14, wherein the |ight attenuating
portion (88) has a width in the width direction (51) and the second
electrical interface (76) has a width in the wdth direction (51), and the
width of the |ight attenuating portion (88) is less than the width of the
second electrical interface (76). The printing fluid cartridge (30) of
claim1l1, wherein the light attenuating portion (88) is configured to
provide information as to the presence of the printing fluid cartridge (30)
in the cartridge nounting portion by attenuating |ight of the optical
sensor. The printing fluid cartridge (30) of claim1, wherein the |ight
attenuating portion (88, 89) is configured to provide information as to a
type of the printing fluid cartridge (30) by attenuating light of the
optical sensor. A printing apparatus (10) conprising: the printing fluid
cartridge (30) of claim1; and



a cartridge nmounting portion (110) to which the printing fluid cartridge
(30) is configured to be nounted, the cartridge nounting portion (110)
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cartridge (30) has a width in a width direction (51), a height in a height
direction (52), and a depth in a depth direction (53), wherein the width
direction (51), the height direction (52), and the depth direction (53) are
perpendicular to each other, and the depth direction (53) is parallel with
the insertion direction (56).

[Claim 3] The printing fluid cartridge (30) of claim 2, further comprising:

a chamber (36) configured to store printing fluid therein; and

a printing fluid supply portion (34) configured to supply the printing
fluid from an interior of the chamber (36) to an exterior of the chamber
(36).

[Claim 4] The printing fluid cartridge (30) of claim 3, further comprising:

a front face oriented toward the insertion direction (56) when the
printing fluid cartridge (30) is inserted into the cartridge mounting
portion, wherein the printing fluid supply portion (34) is positioned at
the front face; and

a rear face positioned opposite the front face with respect to the
insertion direction (56),

wherein the at least one electrical interface (75, 76, 77) is positioned
between the front face and the rear face.

[Claim 5] The printing fluid cartridge (30) of claim 4, wherein when the printing
fluid cartridge (30) is in the upright position, the printing fluid supply
portion (34) is positioned at a lower portion of the front face and the at
least one electrical interface (75, 76, 77) is positioned above the
printing fluid supply portion (34).

[Claim 6] The printing fluid cartridge (30) of claim 2, wherein the light at-
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tenuating portion (33, 88, 89) extends in the depth direction (53).

The printing fluid cartridge (30) of claim 6, wherein the at least one
electrical interface (75, 76, 77) and the light attenuating portion (88) are
provided at a one side of the printing fluid cartridge (30), and a width
of the light attenuating portion (88) in the width direction (51) is less
than a width of the electrical interface (75, 76, 77) in the width
direction (51).

The printing fluid cartridge (30) of claim 7, wherein the light at-
tenuating portion (88) is positioned more forward than the at least one
electrical interface (75, 76, 77) with respect to the insertion direction
(56).

The printing fluid cartridge (30) of claim 8, wherein the at least one
electrical interface (75, 76, 77) is positioned more outside than the light
attenuating portion (88).

The printing fluid cartridge (30) of claim 9, further comprising a top
face connected to the front face and the rear face, wherein the top face
faces upward when the printing fluid cartridge (30) is in the upright
position, and the at least one electrical interface (75, 76, 77) and the
light attenuating portion (88) are positioned at a top-face side of the
printing fluid cartridge (30).

The printing fluid cartridge (30) of claim 9, wherein the at least one
electrical interface (75, 76, 77) and the light attenuating portion (88) are
positioned, such that the at least one electrical interface ((75, 76, 77)
and the light attenuating portion (88) intersect a plane which is parallel
with the height direction (52) and the depth direction (53).

The printing fluid cartridge (30) of claim 2, wherein the light at-
tenuating portion (33, 88, 89) is configured to attenuate light traveling
in the width direction (51) perpendicular to the insertion direction (56),
and the at least one electrical interface (75, 76, 77) is accessible in a
direction perpendicular to the width direction (51) and the insertion
direction (56).

The printing fluid cartridge (30) of claim 2, wherein the at lest one
electrical interface (75, 76, 77) comprises a first electrical interface
(75), a second electrical interface (76), and a third electrical interface
(77) aligned and space apart from each other in the width direction
(51), wherein the second electrical interface (76) is positioned between
the first electrical interface (75) and the third electrical interface (77),
and the at least one electrical interface (75, 76, 77) and the light at-
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tenuating portion (33, 88, 89) are positioned, such that the second
electrical interface (76) and the light attenuating portion (33, 88, 89)
intersect a plane which is parallel with the height direction (52) and the
depth direction (53).

The printing fluid cartridge (30) of claim 13, wherein the center of the
second electrical interface (76) and the center of the light attenuating
portion (33, 88, 89) are positioned on the plane which is parallel with
the height direction (52) and the depth direction (53).

The printing fluid cartridge (30) of claim 14, wherein the light at-
tenuating portion (88) has a width in the width direction (51) and the
second electrical interface (76) has a width in the width direction (51),
and the width of the light attenuating portion (88) is less than the width
of the second electrical interface (76).

The printing fluid cartridge (30) of claim 1, wherein the light at-
tenuating portion (88) is configured to provide information as to the
presence of the printing fluid cartridge (30) in the cartridge mounting
portion by attenuating light of the optical sensor.

The printing fluid cartridge (30) of claim 1, wherein the light at-
tenuating portion (88, 89) is configured to provide information as to a
type of the printing fluid cartridge (30) by attenuating light of the
optical sensor.

A printing apparatus (10) comprising:

the printing fluid cartridge (30) of claim 1; and

a cartridge mounting portion (110) to which the printing fluid cartridge
(30) is configured to be mounted, the cartridge mounting portion (110)
comprising:

at least one contact (106) configured to be electrically connected to the
at least one electrical interface (75, 76, 77); and

an optical sensor (114, 116) configured to detect the light attenuating
portion (33, 88, 89).

The printing apparatus (10) of claim 18, wherein the printing fluid
cartridge (30) further comprises a chamber (36) configured to store
printing fluid therein and a printing fluid supply portion (34)
configured to supply the printing fluid from an interior of the chamber
(36) to an exterior of the chamber (36) and wherein the cartridge
mounting portion (110) comprises an ink pipe (122) configured to be
inserted into the printing fluid supply portion (34).

Use of the printing fluid cartridge (30) of claim 1, so that at least one
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electrical interface (75, 76, 77) is electrically connected to the at least
one contact and the light attenuating portion (33, 88, 89) attenuates
light emitted from the light emitter of the optical sensor.

Use of the printing fluid cartridge (30) of claim 20, so that the at lest
one electrical interface (75, 76, 77) contacts the at least one contact
during mounting of the printing fluid cartridge (30) to the cartridge
mounting portion.

Use of the printing fluid cartridge (30) of claim 20, so that the at least
one electrical interface (75, 76, 77) contacts the at least one contact

after the light attenuating portion (88, 89) starts to attenuate the light.



