1 A PRI NTI NG APPARATUS AND | NK CARTRI DGE THEREFCOR Thi s patent application
clainms priority from Japanese patent applications No.2002-093838 filed on
March 29, 2002, 5 No.2002-099211 filed on April 1, 2002 and No.2003-077849
filed on March 20, 2003, the contentgnﬁf whi ch are incorporated herein by
reference. BACKGROUND OF THE | NVENTI 10 Field of the Invention The
present invention relates to a printing apparatus including an ink
cartridge for supplying the printing apparatus wth ink, a carriage on and
fromwhich the ink cartridge is installed 15 and detached and a print head
mount ed on t he X FRINGENG MPPARRORUS | ANDarNK, CARERPDEECTHEREWOHR | on rel ates
to an ink cartridge precisely installed on a printing apparatus for
supplying the printing apparatus with ink. 20 Description of the Rel ated
Art Cenerally,.an ink-jet pri.nter., 0 of the printdin ar at.us rints
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nmount ed fpla A idrage WBvVLog2hacksard feitddi norli regktan ofsa heroczont al
scanning, while a paper feeder supplies 25 the print nedia, such as papers,
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predeterm néd ~quahtity at "a tine. ual'ly, an 1nk cartridge containing

bl ack bk rasfdrhdenk cartridge containing ink of various colors, such 30 as
yel l ow, cyan and nagenta etc. are separately installed in a carriage of a
full-colored ink-jet printer. 2
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Field of the Invention
The present invention relates to a printing apparatus
including an ink cartridge for supplying the printing apparatus
with ink, a carriageonand fromwhichthe ink cartridge isinstalled
15 and detached and a print head mounted on the carriage. More
particularly, the present invention relates to an ink cartridge
precisely installed on a printing apparatus for supplying the

printing apparatus with ink.

20 Description of the Related Art
Generally, anink-jetprinter, oneof theprintingapparatus,
prints texts or images by ejecting ink droplets onto print media
by a print head mounted on a carriage moving back and forth in
direction of a horizontal scanning, while a paper feeder supplies
25 the print media, such as papers, set in a paper feeding tray one
at a time, and a paper carriage mechanism intermittently sends
the print media indirection of avertical scanning apredetermined
guantity at a time. Usually, an ink cartridge containing black
ink and an ink cartridge containing ink of various colors, such
30 as yellow, cyan and magenta etc. are separately installed in a

carriage of a full-colored ink-jet printer.



The carriage is made up to be divided into a head-nounted unit, on which the
print head is nounted, and a cartridge nmounting section,
i nwhi cht hei nkcartridge is installed, in order to enhance naintenance
efficiency of the print head. Further, a nenory for 5 storing information
about a production date, a product nunber, the quantity of ink remained etc
isinstalled on the ink cartridge anda circuit board, which is coupled to
the nenory with a connecter and coupled to the print head, is placed in the
head- mounted unit of the carriage. The circuit board is designed to
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printing apparatus. The nenory unit tores t rmati on about ‘i nk etc.
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term nal nmenber of the nmenory unit of the ink cartridge certainly contacts
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303 apparatus. Asanexampleof thememory forstoringthe information,

there is a contact type memory unit including a coupling terminal

member, which includes a coupling terminal exposed to the outside

and a memory unit, which is electrically coupled to the coupling

15 terminal. The coupling terminal is electrically coupled to a

coupling terminal of the printing apparatus. The memory unit

stores the information about ink etc.

The above usual ink-jet printer has a problem that it may

bedamagedincaseofmaintenancehandlingof the print head, because

20 thecircuitboardisplacedinthehead-mountedunitof thecarriage.

In addition, transmitting and receiving the information

cannot be properly done, unless the coupling terminal member of

the memory unit of the ink cartridge certainly contacts to the

couplingterminaloftheprinthead. Particularly, whenaplurality

25 of the coupling terminal with a small coupling terminal area is

closely arranged, the coupling terminal member needs to be very

exactly coupledtothe couplingterminal of the printingapparatus.

SUMMARY OF THE INVENTION
30



Therefore, it is an object of the present invention to provide a printing
apparatus for protecting a board in which a device for reading and witing
i nformation about ink of an ink cartridge is installed during maintenance
work on a print head, which is capable 5 of overcom ng the above drawbacks
acconpanyi ng the conventional art. It 1s anot her obj ect of the present
invention to provide an ink cartridge enabling a coupling term nal nenber
of a menory of the ink cartridge and a coupling term nal of the printing 10
apparatus to be incertain contact with each other, which is capable of

overcom ng t heTabRYEogeaWhACK SIrassIpaBY ithe phes 600 eRtnenan taptroviitel s
anot her object of the present invention to provide an ink cartridge having
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conbi nati ons described in the independent clains. The dependent clains

define 26 PrueraeRiBdvERt ARV HRYRIEHHPECPTEeDI et F8RsCONVERE ipRadent
invention., According to the first aspect of the present invention, an ink
cartridge installed in a printing apparatus for supplying the printing
apparatus w t hItnksi anbtiles abhjenk odrthedgeebedy fowe@biocantai prpgidek

therein and including a first. and a second sidewalls, the second sidewalls
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It is another object of the present invention to provide
anink cartridge havingadegreeof freedomoninstallationposition

15 of a coupling terminal member of an ink cartridge and a coupling
terminal of a printing apparatus, which is capable of overcoming
the above drawbacks accompanying the conventional art.

The above and other objects can be achieved by combinations
described in the independent claims. The dependent claims define

20 further advantageous and exemplary combinations of the present
invention.

According to the first aspect of the present invention, an
ink cartridge installed in a printing apparatus for supplying the
printing apparatus with ink includes an ink cartridge body for

25 containinginkthereinandincludingafirst andasecondsidewalls,
the second sidewalls opposite to the first sidewall, an ink supply
section on which an ink supply opening placed on or near the first
sidewall of the ink cartridge body is formed, a memory for storing
information on ink contained in the ink cartridge body, a contact

30 terminal member placed on the second sidewall of the ink cartridge

body and coupled to the memory and a positioning member, which



body and coupled to the nmenory and a positioning nenber, which 4 protrudes
fromthe second sidewall of the ink cartridge body, for deciding position
of the ink cartridge with respect to the printing apparatus when the ink
cartridge is installed in the printing , apparatus. 5 Wth respect to the ink
cartridge, the ink supply opening nmaybeprovided to be close to the first
sidewal | of the ink cartridge body on a bottomcrossing the first and
second sidewalls. Wth respect to the ink cartridge, the positioning nenber
may include a positioning rib protruding in a direction toward 10 the

bot t om oprbheudakt fradge-Hwdyconhdesi dkwaadltafi dge pAK dawrthedge neidide far
projecting part provided over the contact term nal nenber of the nmenory and
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next to andther ink cartridge when at |east two ink cartridges are
i nst al | edody othhe poitbmgragsara tdie 25 e amk seconddgedewgliiart her

Lgfigge anfinvgggﬁ_ﬂggﬁtégqb reven&aﬁg Eibggpr Q@ing en aged %fth he
ge of th i -t app aSPWTEN -THE S ik “¢ar PPPAGe s "PnEPaPFéd in a
proper paienhalieB ANpbBetPEhRhENgiBPPAGeFU8ing in a direction toward

10 the bottom of the cartridge body.

The ink cartridge may further include a projecting part
provided over the contact terminal member of the memory and the
positioning rib.

With respect to the ink cartridge, the projecting part may

15 include a surface which protrudes over the positioning rib and
substantially parallel to the second sidewall.

With respect to the ink cartridge, the positioning rib may
be provided to a place outside of an area defined by vertically
extending lines along a left and right side edges of the contact

20 terminal member.

Withrespecttotheinkcartridge, the contact terminal member
is placed to be close to a sidewall positioned next to another
ink cartridge when at least two ink cartridges are installed in
the printing apparatus.

25 The ink cartridge may further include an inverse mounting
preventing rib for being engaged with the carriage of the printing
apparatus when the 1ink cartridge is installed in a proper
orientation on the printing apparatus.

The ink cartridge may further include an inverse mounting

30 preventing rib which is engaged with the printing apparatus when



The ink cartridge may further include an inverse nmounting 30 preventing rib
which is engaged with the printing apparatus when 5 the ink cartridge is
installed in a proper orientation on the printing apparatus. The ink
cartridge may further include an invergg mounting preventing rib forned on
a first side wall facing a second side ™5 wall, both said first and said
second side walls intersecting the bottomand the front walls, said second
side wall being |ocated next to another ink cartridge when at |east two ink
cartridges are installed in the printing apparatus, whereas the contact

t er m nal thenhiek icadtodaioed neamdtl setond Sipsopet | orlénAacapdi by tthet he
second aspect of the present invention, an ink cartridge installed in a

pri nti ngPapparacusPRsradyspl ying the printing apparatus with ink includes

an ink cartri dggebody o Lol Rt aidy He.qildreiaRh JHakahNELUOLEE Rolhtshe
sidewal |, a second si ewal pposite to the first sidewall, partitioning
wal | s pl acededt ing trhe Eokmedroniadel tmdysiged walgl Gralingy actecnkdchadber

separated _by the partitiqning |'s,., an ink supply section on which ink
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body cor kgspandifigaha dieraopkural 14y safi di sdcstapher w1 beriedl ocafegenory
for storing information on ink contained in the ink 20 cartridge body and a

cont act nexf hal anerber tolkptedtrodghevhenoay lemslt plweethk ccxoredpends to
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crossing the first and the second sidewall. Wth respect to the ink
cart t? dge, theReeprdéngt Epnthal SAEABEr 2SAEYEeCH| BleedPaesanpl Apgention,

corr espoggi ﬂgkté?artélelcﬁ?é tiint\sit%rlil%% %l i\sprinting apparatus for supplying

the printing apparatus with ink includes an ink cartridge body

for containing different ink including a first sidewall, a second

sidewall opposite to the first sidewall, partitioning Walls placed

15 in the ink cartridge body and a plurality of ink chamber separated

by thepartitioningwalls, an ink supply sectiononwhich ink supply

openings placed on or near the first sidewall of the ink cartridge

body corresponding to the a plurality of ink chamber are formed,

an memory for storing information on ink contained in the ink

20 cartridge body and a contact terminal member coupled to the memory

and placed to corresponds to the partitioning walls on the second
wall of the ink cartridge body.

With respect to the ink cartridge, the ink supply openings

may be placed tobe close to the first sidewall of the ink cartridge

25 body on the bottom crossing the first and the second sidewall.

Withrespect totheinkcartridge, the contact terminal member

may be placed at a place corresponding to the partitioning walls

close to a sidewall positioned next to another ink cartridge when

at least two inkcartridges are installedinthe printing apparatus.

30 The ink cartridge may further include an inverse mounting

preventing rib for being engaged with the printing apparatus when



I

e

close.to a si.dewall positioned next to another ink cartridge when at |east
two ink cartridges are installed in the printing apparatus. 30 The ink
cartridge may further include an inverse nounting preventing rib for being
engaged wrth the printing apparatus when 6 the ink cartridge is installed
in a proper orientation on the printing apparatus. 5 The ink cartridge nay
further include an inverse nmounting preventing rib, which is placed on a
sidewal | facing a crossing sidewall, which crosses the bottomand the
second sidewal |, wherein { 10 the contact term nal nmenber is placed to be

cl ose totagelﬁrcogakegld@edw' S {O11081 19 £ngAgEd, Woih LS NG e

appar at us when t ink~cartridge is Instal a proper orientation on

t he prinprhgtiagpapabusatud.t h respect to the ink cartridge, a center of the
contact 15 term nal nenber may be placed at a place fromwhich a center
axis of the ink supply openings is away. According to the third aspect of
the present invention, a printing apparatus includes a head-mounted unit on
which a print head i smount edanda carriage includinga cartridge nounting
sectison 20 in which an ink cartridge is installed, wherein a board including
ti a device for reading and witing information on ink of the ink cartridge
is placed in the cartridge nmounti ng section. Consequently, although t he

head- mount ed Umd e cemethdd o 1, ARRA Akl Bacly dui Rienance

wor k on the prrntJh ard |nclud|ng 25 the device r readi ng~and
witing pnémemaingnrabouahlnk D¢ pheced nkn carstidedgd i § aurioteet egddsecdagse t he

board can, semal s b0 e 30REHIB PO AP ESL 4l ks e[0T L cBeREet of
10 the contact terminal member is placed,to.be close to the crossing
sidewall, for being engaged with the printing apparatus when the
ink cartridge is installed in a proper orienﬁation on the printing
apparatus.

With respect to the ink cartridge, a center of the contact

15 terminal member may be placed at a place from which a center axis
of the ink supply openings is away.

According to the third aspect of the present invention, a
printing apparatus includes a head-mounted unit on which a print
headismountedandacarriageincludingacartridgemountingsection

20 in which an ink cartridge is installed, wherein a board including
a device for reading and writing information on ink of the ink
cartridgeisplacedinthecartridgemountingsection. Consequently, . .
although the head-mounted unit is removed from the'apparatus body
during maintenance work on the print head, the board including

25 the device for reading and writing information about ink of the
ink cartridge is protected because the board can remains in the
apparatus body.

According to the fourth aspect of the present invention,
a printing apparatus includes a'carriage in and from which an ink

30 cartridge is installed and uninstalled and a print head mounted

on the carriage, wherein a board including a device for reading



a printing apparatus includes acarriage in and fromwhich an ink 30
cartridge is installed and uninstalled and a print head nounted on the
carriage, wherein a board including a device for reading 7 and witing

i nformation about ink of the ink cartridge is placed on an inside of a
front wall of the carriage. Consequentl’y, the board including the device
for reading and witing information about ink of the ink cartridge is

prot ected because the board can 5 be away fromthe print head placed at the
back of the carriage. The sunmary of the invention does not necessarily

descri begnaldr Necessia s feat Wesrfut hakpsesed §idk enticen.dgkhe sppeserty
invention may al so be a sub-conbination of the features described above.

The abovenamd otdhiste fehtarfaordandaddy aift sgescoefrribaepr ésaaequentdventien wil |
become re_apparent .fronthe.follow.ng descriptio of  the enbodi nents taken
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structure of an ink-jet printer, one of the printing apparatus, wth
respect e armenodl gt BiitthdgnkdrcacheénthnParka2the @2 pEtdPecti ve

vi ew show ng V. ' | . Lak-J ' shown
R e e G R
Cross- seglionateysewotemaumegnivlts toke he sank- jietverprioi er Wlwowrdgedd G 2.
FIG 4 is a side view of the carriage of the ink-jet printer _25 shown in

FIG 1. FRYSNBLPR BRY 83 SP BveofUPneCrhifrrdesPowis ACRFEres desrBibedis a

per spectgggvgi. ev’f‘l'pé ahg%ecfrrl& io%gl%rpﬁééb}frég%\(‘fgdvantageS of the present
10 inventionwill become more apparent fromthe followingdescription
of the embodiments taken in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
15
FIG. 1 is a perspective view showing an overall external
structure of an ink-jet printer, one of the printing apparatus,
with respect to an embodiment of the present invention.
FIG. 2 is a perspective view showing an overall internal
20 structure of the ink-jet printer shown in FIG. 1 from which the
upper housing is removed.
FIG. 3 is across-sectional viewof mainunits of the ink-jet
printer shown in FIG. 2.
FIG. 4 is a side view of the carriage of the ink-jet printer
25 shown in FIG. 1.
FIG. 5 is a top view of the carriage shown in FIG. 4.
FIG. 6 is a perspective view of the carriage partly removed
shown in FIG. 4.
FIG. 7 is a perspective view of an ink cartridge, one of

30 the embodiments of the present invention.



shown in FIG 4. FIG 7 is a perspective view of an ink cartridge, one of

30 the enbodi nents of the present invention. 8 FIG 8 is a perspective view
showi ng the bottomof the ink cartridge. FIG 9A is a side view show ng the
second sidewall of the ink cartridge, and FIG 9B is a side view show ng
the third sidewall 5 of the ink cartridge. FIG 10 is a perspective view of
an ink cartridge, another enbodi nent of the present invention. FIG 11 is a
perspective view showi ng the bottomof the ink cartridge showmn in FIG 10.
10 FIG 12 is a perspective exploded view of the ink cartridge shown in
FIG 10. FIG £34.i8 ixs fa peirspleertdticonakbwskowshowt g hdret second hesii déwal |

of the ink cartridge according to the enbodi nent of the present invention,
and FI G C23%310g%3 side el evational plan view 15 showing the fourth

sidewal | of thergnkggalrd doggye REGw Js‘f‘lc{vﬁir% @%resg%%anﬁe Miaewaaf1 arcapkl age,

in which two 1nk cartridges are installed.” FIG 15 is a perspective view

showi ng tih& qgattatidye ohntheIGt @8 ik ald vidgedhdwistathedhird hedeariilage.
20 FI éss %GA and _FI G JﬁGB&lare partly cross-sectional views show ng that the
i nk cArt Prdg8%i $nSEEedSST the carriage. FIGS. 17A and FIG 17B are

anot her partlypg&0sse seftd pRakphic@We eSOV NGE tahatinw@a&ralfi@%@t,r hH8ehks
installed in the carriage. 25 DETAILED DESCRI PTI ON OF THE 'NVENTI ON The
i nvent i oamapHimgow Ibd Mg asiav et e preferred enbodi ments, which

do not intend E?Gl.imtist erggs?ggcefivéh\?i@vg %%%Q}ing the bottom of the ink
cartridge shown in FIG. 10.
10 FIG. 12 is a perspective exploded view of the ink cartridge
shown in FIG. 10.

FIG. 13A is a front elevational view showing the second
sidewall of the ink cartridge according to the embodiment of the
present invention, and FIG. 13B is a side elevational plan view

15 showing the fourth sidewall of the ink cartridge.

FIG. 14 is a perspective view of a carriage, in which two
ink cartridges are installed.

FIG. 15 is a perspective view showing the relation of the
two ink cartridges installed in the carriage.

20 FIGS. 16A and FIG. 16B are partly cross-sectional views
showing that the ink cartridge is installed in the carriage.

FIGS. 17A and FIG. 17B are another partly cross-sectional

views showing that the ink cartridge is installed in the carriage.
25 DETAILED DESCRIPTION OF THE INVENTION

The invention will now be described based on the preferred
embodiments, which do not intend to limit the scope of the present
invention, but exemplify the invention. All of the features and

30 the combinations therecf described in the embodiments are not

necessarily essential to the invention.



i nvention, but exenplify the invention. Al of the features and 30 the

conbi nati ons thereof described in the enbodi nents are not necessarily
essential to the invention. 9 FIG 1 is a perspective view showi ng an
overal |l external structure of an ink-j printer, one of the printing
apparatus, wth respect to an enbodi nent of the present invention. The ink-
jet printer 100, which is hexahedron-shaped and extends in the wi dthw se 5
direction, includes an upper housing and a | ower housi ng. The upper housing
and the | ower housing are conbined with snap fits. At the back of the upper
housi ng 101, aFpapel fieed patspect@®8ei gikwr abdwihg theopaped 1f eaticentrly 103,

a paper feed tray 10 on which papers fed are stacked up, and a pa er f eed
gui de 1os|t|rPCt\H|rfth%m?Eh”B}ﬁeJ %%F:Fg? e ﬁP%PJeFEleI BEAPEd "G 2BRETENYS t he

paper feegdchrag 't P48 cRiRCRthe ntSE Bﬁgﬁré(s’éei‘ﬁ {1e¥nd18ni. s TRE 36Rd | IéQ tilt

fromthe paper feed guide 111 toward upper direction so that the paper feed
tray 110pKeap§nﬂﬁ9;wnmnblsm@maM§annﬂah§H@b@nd@RtEM§agmmmewgdghwg8£01 a
paper%di char or med i.SC genlng

Hoa. 222 o e RedY ek dipd Sp PO Al PR B SR ENTLEE wBRER 'Y,

up, is pbaggedg Ahe RaRen FiesChage it ackercdmdihsd phaerdshap SEQEQ t he
papers on the back of the |ower housing 102 fromthe paper dlscharg

openi ng 104 i nAtisehandapkoofdehpapePsrsheprhgaf o t ReP2BSpFaperddraEnar ge
openi ng 104 out cal-iuse SptPAL LG PAPELs BLe Legeived ohpelnesoping

state. |n-addition, paper openln st ac

hol di ng wniot oh2dhf eh babdlragfteheapapetadk&dhapgea&tiaakpapeizféhti ghede
opposite end to the p ej ection side along the_w dth wi se 25 direction,
mhenlqhelﬁépewlaPsUHéFget§?aER€?r§26r?s1BuPF88r@u%Ocaﬁﬁﬁeé§epneFﬁéglo§homs

the Stat%h%hﬁépépef@@QQ£n£}%ﬁhﬁrQQESbQQE%H. The paper feed tray 110 is
placedtotilt fromthe paper feed guide 111 toward upper direction
so that the paper feed tray 110 keeps the papers sloping.

At the front of the upper housing 101, a paper discharge

15 opening 104 is formed. In the paper discharge opening 104, a paper
discharge stacker 120, on which the papers ejected are piled up,
is placed. The paper discharge stacker 120 is placed to store
the papers on the back of the lower housing 102 from the paper
discharge opening 104 in use and provide papers sloping from the

20 paperdischargeopeningl04outofusesothat thepapersarereceived
in the sloping state.

In addition, the paper discharge opening 104 includes a
stacker holding unit 121 for holding the paper discharge stacker
120at theoppositeendtothepaperejectionsidealongthewidthwise

25 direction, when the paper discharge stacker 120 is pulled out.
Moreover, FIG.1l shows the state that the paper discharge stacker
120 is in the internal side of the lower housing 102.

All over the surface of the upper housing 101, a window 105
is formed. The window 105 is covered with a transparent or

30 semitransparent cover 106, whichslightlycurves, capable of being

opened and closed. With opening the cover 106, exchanging the



120 is in the internal side of the | ower housing 102. Al over the surface
of the upper housing 101, a window 105 is formed. The w ndow 105 is covered
with a transparent or 30 senitransparent cover 106, which slightlycurves,
capabl e of being opened and cl osed. Wth opening the cover 106, exchanging
the 10 ink cartridge or mmintenance work can be easily done- And, on the

| eft back of the upper housing 101, a power switch 131 and an operation
switch 132, each of which is a button type, are placed. FIG 2 is a
perspective view showi ng an overall internal 5 structure of the ink-jet
print erir0Ccshomdga & Gnalntkehemashivolrk the: eperadidusidunel0lansl,r erpved,
and FIG. 3 is a cross-sectional view of main units thereof. _ In _the | ower
housi ng-l®2Le &t kg ek bohir Bhe 19DPesf NAHFERIalPri nBePOMEAL FYLILER i3 1cémbbsed,
shown i o rLi I - j.ntj c i . Shown
o A aah G et er SN EER PRy KaBh 3 PR 5% BUCROT P B A BTRE S
shown in FIG@IS, Dfisd chedspetbivengier s850w0ONB0SA, overplacedtednatlthe main
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Onthe mainboard 130, control devices, memory devices or/and
other various circuit devices, such as CPU, ROM, RAM and ASIC etc.,
not shown in drawings, are installed, and light emitting diodes

15 133, 134 with which a user can check if the power switch 131 or
the operation switch 132 is properly operated when the user pushes
the switches, are placed at the edge of the main board 130.
The printing m.echanism 140 includes a carriage 141, a print
head 142, a carriage motor 143, a timing belt 144, a suction pump
20 145 and a detection unit etc. On papers carried by a paper feed
mechanism 160, the print head 142, mounted on the carriage 141,
prints an image by scanning by the timing belt 144 driven by the
carriage motor 143. This print head 142 is supplied with ink by
the ink cartridge 146, installedin the carriage 141, andthe colors
25 of the ink may be, for example, yellow, magenta, cyan and black.

The paper feed mechanism 150 includes a paper feed tray 110,
a paper feed guide 111, a paper feed rollex 151, a hopper 152 and
a separation pad etc. Papers P piled up con the paper tray 110
and put in order by the paper guide 111 are pressed to be on the

30 separation pad 153 by the raised hopper 152 according to rotation

of the paper feed rcller 151, so thet the paper P are fed into



25 of the ink may be, for exanple, yellow, magenta, cyan and bl ack. The
paper feed nechani sm 150 i ncl udes a paper feed tray 110, a paper feed guide
1lil, a paper feed roller 151, a hopper 152 and a separation pad etc. Papers
P piled up on the paper tray 110 and t in order by the paper guide 111
are pressed to be on the 30 separation #ad 153 by the raised hopper 152
according to rotation of the paper feed roller 151, so that the paper P are
fed into 11 the paper feed nechanism 160 a piece at a tine fromthe top of
t he papers P. The paper feed nmechani sm 160 includes a paper feed roller

161, a dihaepapet | Bsed GReclapiper 160 sshaigee rat |ert bS8, feohaggedtop o6l | er
164, a paper feed notor 165 and a paper discharge stacker 120 etc . The
paper P 2% B3PeHRe Paper feed nechanism 150 is inserted within the paper
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165 and conveyed printing nechanism 14 aper P1is
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141 includes a body 14Ia and a cover 141b(FIGS. 4 and 15 5) . The print head
142 is moutied tdre pheebofeerh il kdve Usddpndqulze dsfivareroddeirage2 IAMi(en G 4,
5) , and_the ink cartrigdge, 146 ontainin l.ack.ink and.the ink cartridge
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FIG. 4 to FIG. 6 are a side view, a top view and a perspective
and partly exploded view of the carriage 141, respectively. The
carriage 141 includes a body 14la and a cover 141b(FIGS. 4 and

15 5). The print head 142 is mounted on the bottom of the body 141la
of thecarriage 141 (FIG. 4,5), andtheinkcartridge 146Bcontaining
black ink and the ink cartridge 146C containing ink of wvarious
colors, such as yellow, cyan and magenta etc., are installed in
the inside of the body 1l4la of the carriage 141 (FIG. 6).

20 And, carriage guide section 41 separated each other at a
predetermined distance, are wholly formed at both sides of the
back of the body 141la of the carriage 141 (FIG. 4,5). And, a guide
member 43 (FIG. 4) sliding withbeingenfoldedby the carriage guide
section 41 is formed in a mainframe 107 (FIG. 4) placed to be a

25 vertical state and perpendicular to a direction of conveying the
paper. This guide member 43 is placed like the main frame 107
and is bent so that the cross-section of the end of the guide member
43 is Z-shaped. Further, in a bent area of the guide member 43,
a pair of projection 4la, 41b holding a horizontal part 43a of

30 the guide member 43 and a pair of projection 41c, 41d holding a

vertical part 43b of the guide member 43 are formed at the carriage



menber 43 (FIG 4) sliding with being enfol ded by the carriage guide
section 41 is forned in a miinfrane 107(FIG 4) placed to be a 25 verti cal
state and perpendicular to a direction of conveying the paper. This guide
menber 43 is placed |like the main frane_107 and is bent so that the
cross-section of the end of the guide hember 43 is Z-shaped. Further, in a
bent area of the guide nenber 43, a pair of projection 4la, 41b holding a
hori zontal part 43a of 30 the guide nmenber 43 and a pair of projection 4lc,
41d holding a vertical part 43b of the guide nenber 43 are forned at the
carri agegdde g ctei srecil on 1dladbintaddi t & ol ide Slriide 42niik #RBol $ ywWhekhydf or med
at the md-front of the bottomof the body 14la of the carriage 141. The
gui de sedti'oit M FHienY)Chihhikat e ofl the BRAY 1213 PHekheiSa¥bia8E at a
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147b and 147c(F is set on t i nsi de t he wa of the front of the
cartri dge hmaghtiowgntsettundrr 1418, dhevidiatcohe poand Hetdd iis moupked,tand

menories 149band.149¢c (FIG 6) insta f tor i nf tion, about
produLt?%wF%ﬁﬁ%%d%F ﬁ%ﬁ%?bﬂ%c?%ﬁth§%r1£fﬁe g%éi?f%%q%?éﬁﬂﬁﬁg%ﬁégﬂb %%c.aon
the frontsof dhe 14dc card rigoes) 146B ands I4E6L, c Wi e hde| A1des: 3 EQAREST or

with the connector 147b and 147c. In addition, a board coupled to the print
headl01422f&iplerer ©0 beesepanhtedadr bh?t héd d¥xuiit oard 148(BAGt he) i nsi de

vall of Egc g fﬁgcgoﬁﬁgbgg§g_qugn§ghLYE%C(E%%LI%%AiS set on the inside
of the wall of the front of the cartridge mounting section 141B.

The circuit board 148 is coupled tomemories 149band 149c (FIG.
6) installed for storing information about a production date, a

15 product number, the quantity of ink remained etc. on the front
of the ink cartridges 146B and 146C, which includes a connector,
with the connector 147b and 147c. In addition, a board coupled
to the print head 142 is placed to be separated from the circuit
board 148 on the inside wall of the back of the head-mounted unit

20 141A.

According to the above structure, the print head 142 is
mounted on the head-mounted unit 141A and the circuit board 148
isplaced inthecartridgemounting section 141B so that the circuit
board 148 can be protected during maintenance work of the print

25 head 142 because the circuit board 148 and the print head 142 are
separated.

Positioning ribs 146Ba and 146Ca for deciding the position
when the memories 149b and 149c including connectors and the
connector 147b and 147c of the circuit board 148 are coupled are

30 formed on the front of the ink cartridges 146B and 146C. That

is, the positioning ribs 146Ba and 146Ca decide the position of



According to the above structure, the print head 142 is nounted on the
head- nounted unit 141A and the circuit board 148 1is placed in the cartridge
nounting section 141B so that the circuit board 148 can be protected during
mai nt enance work of the print 25 head 2 because the circuit board 148 and
the print head 142 are separated. PositTioning ribs 146Ba and 146Ca for
deciding the position when the nenories 149b and 149c i ncl udi ng connectors
and the connector 147b and 147c of the circuit board 148 are coupled are 30
formed on the front of the ink cartridges 146B and 146C. That is, the

posi ti onthg nidnasr 6 Ba Sdndnd 460 decildel itlecposettonsand 3 het bennenboices
149b and_ 149c i ncl udi ng_caonnectors and the connector _147b and 147¢ of the
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wi th grooves 141Ba and 141Bb 5 placed on the front of the cartridge nounting
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formed topreventthe ink cartri 146B and, 146C from being, installed in
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cartridge nounting section 141B of the carriage 141, the error nounting is
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preventing ribs 146 a 146Ch_engaged wi t h .groov 41Bc, and_141Bd pl aced
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carriage by collision. FIG 7 is a perspective view of an ink cartridge, one
of the énbbalheftsn dihe RETFreSER "PHREARECPEC RN M 1B o thegcarriage

141, the error mounting is protected because the cover 141b is
closed properly if the error mounting preventing ribs 146Bb and
146Cb engaged with grooves 141Bc and 141Bd placed on the sides
of the cartridge mounting section 141B, but the ink cartridges
15 146B and 146C cannot be installed properly in other kinds of the
carriage by collision.
FIG. 7 is a perspective view of an ink cartridge, one of
the embodiments of the present invention. And, FIG. 8 is a
perspective view showing the bottom of the ink cartridge shown
20 in FIG. 7. The ink cartridge 210 includes an ink cartridge body
220, an ink supply section 240, a memory 260 and a positioning
member 280.
The ink cartridge body 220 contains ink, for example black
ink, thereof. As one of the examples of the ink cartridge body
25 220, a container, which 1is substantially rectangular in cross
section, is filled with a porous material holding ink. However,
the present invention is not limited to this embodiment, so for
example, a hollow container may directly contain ink and
selectively supply ink to a printing apparatus by an openandclose

30 means, such as a valve and the like, in the ink supply section.



per spective view show ng the bottomof the ink cartridge shown 20 in FIG 7.
The ink cartridge 210 includes an ink cartridge body 220, an ink supply
section 240, a nmenory 260 and a positioning nenber 280. The ink cartridge
body 220 contains ink, for exanple black ink, thereof. As one of the
exanples of the ink cartridge body 25 220, a container, which is
substantially rectangular in cross section, is filled wwth a porous materi al
hol di ng i nk. However, the present invention is not limted to this

enbodi nent, so for exanple, a hollow container may directly contain ink and
sel ectively stpplynknkuppls peFrhiPRg24Pphrat a8 bykasuppen RN Eneset 30
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kind of ink cartridge, the kind of ink, the ink 10 cartridge contains, the
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menory 260, there is a tact type |1C chip. The.contact type IC.chip has a
board, a contHet TESTHRAPO MEhBASTHGY G & ShOSEr o e A BL RS on ¢ he
surface of, theh hoarthand iy BN de¥tee dRledCetcORi hRecbackk Of thdeihoard so
that 15 the information data of the nmenory device is read or witten as the
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COUpleqxﬂ:etc. As an example of the memory 260, there is a contact type

IC chip. The contact type IC chip has a board, a contact terminal

member including contact terminals exposed on the surface of the

board and a memory device placed on the back of the board so that

15 the information data of the memory device is read or written as

the contact terminals and the exterior are in contact and are
electrically coupled.

According to the present embodiment, the memory 260 is a

contact type and has a contact terminal member 262 including seven

20 contact terminals exposed to the exterior. The contact terminal

member 262 is placed on the second sidewall 226, which is opposite

to the first sidewall 224 and crosses the bottom 222 of the ink

cartridge body 220. Here, the number of the contact terminals

of the contact terminal member is not limited to seven. It may

25 Dbe a possible construction that the contact terminal member 262

isplacedalonecxithesecondsidewall226,whilethen@morydevice

of the memory 260 is placed on the suitable position of the ink

cartridge body 220, such as other sidewall of the ink cartridge

body 220 so that the contact terminal member 262 and the memory

30 of the memory is electrically coupled by, for example, a flexible



According to the present enbodi nent, the nenory 260 is a contact type and
has a contact term nal nenber 262 including seven 20 contact term nals
exposed to the exterior. The contact term nal nmenber 262 is placed on the
second sidewal | 226, which is oppositelSto the first sidewall 224 and
crosses the bottom 222 of the ink. «cartridge body 220. Here, the nunber of
the contact termnals of the contact termnal menber is not limted to
seven. It may 25 be a possible construction that the contact term nal nenber
262 is placed alone on the second sidewall 226, while the nenory device of
t he menmopy i2G0 disdquiacedmn t herslyi tradd €l posidd oo of tbetabk teaet,ritdge body
220, such as other sidewal | of the ink cartridge, body 220 so that the
contact t&rmimal Wﬁﬁﬁ%ﬁmQE?%ﬂﬁP?ﬁ@nﬁéﬁﬁﬁﬂﬁﬁ)B?lFﬂgﬁﬁﬁﬁﬁﬂﬁwgrQPééﬁﬁlcaIIy
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magnet i simher inptaanst r Fdge Zm@|&§G@ndumg'tpemhermmbw@ﬁmamtSEﬁ@nda@k@ewmkl 226

of the ink cartrldge 210 accordi ng to the _emhodi nent of resent 5
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cartridge 210 to be proper i nst al ed in the” printing apparatus on the
second skdewdling228e Thé pasttudgen@lOnEwbbe QSOphaéyalpssaﬂﬂ@m ng tihke 282,
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centerline (the single-dotted and dashed line) of the positioning rib 282
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a projecting part
range of the width W1l of the contact terminal member 262. That

is, the centerline (the single-dotted and dashed line) of the
positioning rib 282 is in the outside of the width W1l (the distance

15 Dbetween the dashed lines) of the contact terminal member 262.
The ink cartridge 210 further includes a projecting part

290 more closely placed to the top of the ink cartridge 210 than
thecontact terminal member 262 of thememory 260 and the positioning

rib 282 is. The projecting part 290 has a surface 292, which

20 protrudes above the positioning rib 282 and is nearly parallel
to the second sidewall 226. That is, referring to FIG. 9B, the
position (the broken line) of the surface 292 of the projecting
part 290 is beyond either the position (the dotted and dashed line)

of the positioning rib 282 or the position (the double-dotted and

25 dashed lines) of the contact terminal member 262. Conseguently,
in the case of being handled the ink cartridge by a user, the
projecting part 290 is in contact with the exterior so that the
contact terminal member 262 and the positioning rib 282 can be
protected froman impact of the exterior. Especially, even though

30 a user drops the ink cartridge 210 onto the floor by mistake, the



290 nore closely placed to the top of the ink cartridge 210 than the
contact term nal nenber 262 of the nenory 260 and the positioning rib 282
is. The projecting part 290 has a surface 292, which 20 protrudes above the
positioning rib 282 and is nearly par el to the second sidewall 226. That
is, referring to FIG 9B, the position (the broken line) of the surface 292
of the projecting part 290 is beyond either the position (the dotted and
dashed Iine) of the positioning rib 282 or the position (the doubl e-dotted
and 25 dashed lines) of the contact term nal nenber 262. Consequently, in

t he casecofitdet ngetaintd edearen Ak2cas tgd Tgbaopusausbe, coheacprogensinagy part
290 is in conta % Wi th the exterior so tggt th:-fr_L contact term nal nenber 262
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the floor by mstake, the 16 contact term nal nenber 262 is safe because
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opposite to the third sidewall 227.
FIG. 10 is a perspective view of an ink cartridge, another
embodiment of the present invention, and FIG. 11 is a perspective
15 view showing the bottom of the ink cartridge shown in FIG. 10.
The ink cartridge 310 includes an ink cartridge body 320, an ink
supply section 340, a memory 360 and a positioning member 380.
FIG. 12 isaperspectiveandexplodedviewof the inkcartridge
310. The ink cartridge body 320 has partitioning walls 333 and
20 335 placed therein. In addition, the ink cartridge body 320 has
a plurality of ink chamber 332, 334 and 336, which are separated
by the partitioning walls 333 and 335 and contain different ink.
As shown in FIG. 12, the ink cartridge body 320 has 3 ink chambers,
the ink chamber 332 made up of an outside wall 331 and the
25 partitioning wall 333, the ink chamber 334 made up of the
partitioning wall 333 and the partitioning wall 335 and the ink
chamber 336 made up of the partitioning wall 335 and an outside
wall 337. For example, cyan ink is contained in the ink chamber
332, magenta ink is contained in the chamber 334 and yellow ink
30 is contained in the chamber 336. Moreover, the ink cartridge body

320 has a whole 1id 339 nearly parallel to the bottom 322. 1In



The ink cartridge 310 includes an ink cartridge body 320, an ink supply
section 340, a nenory 360 and a positioning nenber 380. FIG 12 is a
perspective and expl oded view of the ink cartridge 310. The ink cartridge
body 320 has partitioning walls 333 and 20 335 placed therein. In addition,
the ink cartridge body 320 has a plurality of ink chanmber 332, 334 and 336,
whi ch are separated by the partitioning walls 333 and 335 and contain
different ink. As shown in FIG 12, the ink cartridge body 320 has 3 ink
chanbers t he ink chanber 332 made up of an outside wal]l 331 and the 25
parUt|%ﬁﬁh@lW&HF%%Blzﬂ@?P%RSEﬁﬁﬁbgﬁY?ﬁwEﬁ&? %ﬂeFH@Pﬁﬁm%H%QQ%ﬁ%g wal |
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cont ai ne}dld:m hbe ﬁakscb&rrbmes%&edmge@tmkn&tts caméabm&due@the charrber
334 and yellow ink 30 is contained in the chanber 336. Moreover, the ink
cart r| dge bodhe 376< ﬁ&@@mﬁépélpﬁ&%@sgﬁn%&ﬂ}yswpém ePenpneRel bot %A 322,
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has | otisofoh@es otkeeri RGK @gref@dgeahs@dpmm eh chhebbbkosUPPD Yo Sagid on 340
has ink supply openings 342, 344 5 and 346 placed to be close to the first
si dewal M8 2R T 9539 AGOOHE 3BBt AT SIROHE e ticnk heart Pilége Liddy 26 1en t he

bottom C ri y 320 corresponding to the a plurality
342 A mngerbggz 35k ldge o

of the "ink 4 and The nenory 360 has a contact term nal
menber 3 62. Tﬂ’@membﬁf&ﬁGO h8skeranteatt nerhenaldGinisepBdeed Dhechetaecond

sidewal | 326 opposite to the first sidewall 324 crossi t he bottom 322 of
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body 320 and located at the position corresponding to the
partitioning wall 333. The memory 360 has the same composition
and function as the memory 260 of the ink cartridge 210 does so

15 the description of them is omitted.

FIG. 13A is a front elevational view showing the second side
wall 326 of the ink cartridge 310 according to the embodiment of
the present invention. FIG. 13B 1is a side elevational view
showing the fourth sidewall 328 of the ink cartridge 310.

20 . As shown in FIG. 13A, the center of the contact texrminal
member 362 1s placed at the position different from the center
axis (thedouble-dotted anddashedline) of the ink supply openings.
The contact terminal member 362 is placed tobe close to the third
sidewall 227 crossing the bottom 322 and the second sidewall 326

25 on the second sidewall 326. The contact terminal member 262, as
described above, is placed at the position corresponding to the
partitioningwall 333 near the third sidewall 327. The centerline
(the dotted and dashed line) of the position corresponding to the
partitioning wall 333 is located within the range of the width

30 W2 (the distance betweenthe 2 broken line) of the contact terminal

member 362 of the memory 360. In addition, in the ink cartridge



and function as the nmenory 260 of the ink cartridge 210 does so 15 the
description of themis omtted. FIG 13Ais a front el evational view show ng
the second side wall 326 of the ink cartridge 310 according to the

embodi ment of the present invention. ;RIG 13B is a side el evational view:-:
showi ng the fourth sidewall 328 of the ink cartridge 310. 20 As shown in
FIG 13A, the center of the contact termnal nenber 362 is placed at the
position different fromthe center axis (the double-dotted and dashed |i ne)
of the ink supply openings. The contact term nal nenber 362 is placed to be
cl ose tX1®hectdbirddngstdewnall edbdimesst ngf t beebptrtermi2 2 nardh tiiben s edond
sidewal | 326 25 on the second sidewal || 326. The contact term_nal nenber 362,

as detFibed wpBvel FReprasedcht LERBIPSY MEFR oryées donditng oo narr 1y
partition 1. 33 thi.r [ I 4 e l.ine _.the
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wall 33%1>3 1vgated within the range of the wwdth 30 W2 (the distance
between the 2 broken line) of the contact term nal nenber 362 of the nmenory

3605 I n addi tTlom, inkh qaetydoeadiPi dyekesthgl0 nikc cendimigaco 21 drisodi ment
of the _present invent,i the. centerlin t he,.contact ;,termn er 362
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partitizon ng ewalhd@d3tohatle ihik Battbndye2 310The idkes 1theon kg carth rigdge 210,
has a positioning rib 382, which protrudes fromthe second sidewall 326
and i s iektleraced ewardfs threr 8BEECH P2 WIRBN g% iofi BRempiar- Bg2rmidiglocat ed

out of fha.angs of sthe wi dth, Y& of Lhe contagt stetmnaly J@bey 1362, That

is, the centerline Ft%e dashed angfé%ttedgllne %g oF’?he positioning rib

138201 s din tihee ped s idn iodg txhido v &t hi SANPLrofthd entcoidactf terariwialt hmevtbert 362.
the contact terminal member 362. '

The ink cartridge 310, like the ink cartridge 210, further
includes a projecting part 390 more closely placed to the top of
the ink cartridge 310 than the contact terminal member 362 of the

15 memory 360 and the positioning rib 382 is. The brojecting part
390 has a surface 392, which protrudes above the positioning rib
382 and is nearly parallel to the second sidewall 326. That is,
referring to FIG. 13B, theposition (the broken line) of the surface
392 of the projecting part 390 is beyond either the position (the

20 dotted and dashed line) of the positioning rib 382 or the position
(the double-dotted and dashed 1ine) of the contact terminal mémber
362.

The ink cartridge 310 further includes an inverse mounting
preventing rib 329 placed on the fourth sidewall 328 opposite to

25 the third sidewall 327 near the contact terminal member 362 .

FIG. 14 is & perspective view of a2 carriage, in which two
ink cartridges are installed. The carriage 400 has the first
cartridge holding section 410, in which the ink cartridge 210
conteaining black ink is installedand the second cartridge holding

30 section450, inwhichthe inkcartridge310containingcyan, magenta

and yellow ink is installed.
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k cartridge 310, like the ink cartridge 210, further includes a
projecting part 390 nore closely placed to the top of

he contact term nal nenber 362 of the 15 nmenory 360 and the

oning rib 382 is. The projectingopart 390 has a surface 392, which
82 and is nearly parallel to the
sidewal | 326. That is, referring to FIG 13B, the position (the

des above the positioning rib

the ink cartridge 310

line) of the surface 392 of the projecting part 390 i s beyond either
the position (the 20 dotted and dashed |ine) of the positioning rib 382 or
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362. The ink cartridge 310 further inc

id 1327 near the contact terpina nber 362. FIG 14 is a
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The carimi@age 400 fips 1he {Ershsceantdd dee td di ngsseshi-eniddd, nhbnawhch the
ink cartridge 210 containing black ink is installed and the second

car®ri ¢getheindi4id -30 Iseadidort 450, the vihi st thrrtnkdgar hel dgag3gectdatai ni ng
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260, when the ink cartridge 210 is installed in the first cartridge

tegg}lriaer el'rlTéqerl’T'e
d wth the positioning rib . ) ) .
séction 410 has a gap 440, which is placed at the sidewall opposite
to the second cartridge hoiding section 450 and is engaged with
the inverse mounting preventing rib 282 of the ink cartridge 210.

4Though not shown in FIG. 14, an ink supply needle 412 is
piaced_ at theposition, whichisonthebottomof the first cartridge
holding section 410 and corresponds to the ink supply section 240
of the ink cartridge. -The ink supply needle 412 is hollow, and
an end surface of the ink supply needle 412 is placed in the inside
of the bottom of the carriage 400.

Like the first cartridge holding section 410, a contact
terminal member 460 is placed at the position, which 1s in the
second cartridge holding section 450 and corresponds to the contact
terminal member 262 of the memory 360 when the ink cartridge 310
is installed in the second cartridge holding section 450. 1In
addition, the second cartridge holding section 450 has an ink
cartridge position regulating groove 470, which is placed at the
same sidewall as the contact terminal member 460 is on, is away
fromthe first cartridge holding section 410 more than the contact
terminal member 460 is and is engaged with the positioning rib
382 of the ink cartridge 310. Moreover, the second cartridge

holding section 450 has a2 gap 480, which is placed at the sidewall

410
as



10 282 of the ink cartridge 210. Mreover, the first cartridge hol ding
section 410 has a gap 440, which is placed at the sidewall opposite to the
second cartridge holding section 450 and is engaged with the inverse
nounting preventing rib 282 of the in5 cartridge 210. Though not shown in
FIG 14, an ink supply needle 412 is gS pl aced at the position, which is on
the bottomof the first cartridge holding section 410 and corresponds to
the ink supply section 240 of the ink cartridge. The ink supply needle 412
is hollow, and an end surface of the ink supply needle 412 is placed in the
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hol di ng section 410, a contact termnal menmber 460 is placed at the
posi ti (mtfwhhehlngerﬁetrhceuns‘eogrmh:@wm idger Hol3dicng fselee i iork 450 tandige
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cartridge position regulating groove 470, which is placed at the same
si dewaldt ahﬂsheom@immﬂégmma]ldmgrcm&m i4$ Ooandi soemagpohden @ hdef i r st

cartrid hoId| sectjon 410 re tha the contact termnal nenber 460 is
and is? kﬁ%%?qqﬁp%o%€9lgglﬁﬁer} 362883 188% he TPRK CRRFEFIVESE 051 0.
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pl aced at the sidewall opposite to the first cartridge hol di ng section

410 anéurplengagede wltzrplt g Avessecapunt fog mladenglwtn@n%lzo ofoutthe i nk

Coct | oW RES e AEBACAY CEnt DS oh SR TS T & G CHe BOLLOM S0t 'ehe

second ies tairdge dael g seetirgn s4gh1gndeeanres pgnldas tuhlté@ idkupwRp Y
section 340 of the ink cartridge. The construction of the ink supply needle
452 i sN§EMeE 4P the that of the ink ,

FIG. 15 is a perspective view showing the relation of the
two ink cartridges installed in the carriage. As shown in FIG.
15, the inkcartridge 210 and theink cartridge 310 are side-by-side
15 installed in the carxiage 400. In that case, the third sidewéll
227 of the ink cartridge 210 and the third sidewall 327 of the

ink cartridge 210 face each other.
As described above, the contact terminal member 262 of the
ink cartridge 210 is placed tobe close to the third sidewall 227,
20 while the contact terminal member 362 of the ink cartridge 310
is placed to be close to the third sidewall 327. That is, the
contact terminal member 262 of the ink cartridge 210 and the contact
terminal member 362 of the ink cartridge 310 is positioned next

to each other, while the 2 ink cartridge 210 and 310 are installed

o
(1]

in the carriage 400. Accordingly, like the carriage 400 shown
in FIG. 14; the contact terminal member 420 of the first cartridge
holding section 410 and the contact terminal member 460 of the
second cartricdge holding section 450 can be closely placed each
other so that wires of, for example, FPC do not need to be long.
30 In addition, as described above, the inverse mounting

preventing rib 229 of the ink cartridge 210 1s placed on the fourth



supply needle 412 of the first cartridge hol ding section 410, but since
there are three ink supply openings 342, 344 and 346 of the 10 ink cartridge
310 , the ink supply needl e 452 has three ink supply needles 452. FIG 15
is a perspective view showing the relatjon of the two ink cartridges
installed in the carriage. As shown in FIG 15, the ink cartridge 210 and
the ink cartridge 310 are side-by-side 15 installed in the carriage 400. In
that case, the third sidewall 227 of the ink cartridge 210 and the third
sidewal | 327 of the ink cartridge 310 face each other. As descri bed above,

t he cond acéwh el M M@loppsiale 262104 thhied sDKewallirizipe whliQ d shel aoesr4 be
close to the third sidewal | 227, 20 while the contact term nal nenber 362
of the m@ikn‘éangr‘pmgye@m% rglbaé&? 6 ﬁélecllé%@ P tthieiaehi Tl slitiaweddeB27.

That is ont nber of th cartr.i 1 d the
cont act(jn m n% rﬁ% 5 égﬁ the r?l%lcaer ttl’ol &g‘ % %lr éjgeq“fai%‘h next to
each otmt iwhidies mee%sb%&@fm%gg@vaﬂa@ 12430 34 02 8g w@mklc%dftzﬁdgb the
carriage 400. Accordlngly, ik e carriage 400 shown in FIG 14, the

conbact2 1 @prdnahe rorvisars 4pount lnﬁ@ﬁawt g v edig® ofidihdi ngkmu:@nigﬂo and
the co t.terninal r. 460 of t second_cartrid ection 450
can beq%ﬁgs%?ynn}aigﬁngggﬁf%ﬁ%ﬁﬁ & hathﬁfreg of 9 PSﬁ%é n% 0 not
need t @ HDNY.2 3P Ay addi thohd ALLRSCT I3Qeﬁcahoy@,c1td§€é1fl¥>@rs%lwl ng
preventing rib 229 of the ink cartridge 210 is placed on the fourth 21

5|demeO:E%ﬁ©ppb§|ﬁézﬁooﬁhéhﬁnwhpkﬁcﬁﬁﬁﬂ¥aqg74oﬁhpﬁé PRe sidddr-se nounting
b event 10,01 BI20.80 LR ko cariel s AR, pLaged, B0 LIR 0NN
¢ noant i nz.gaovpizegetr&hamgtme bir22 Qax0fridige 13O Ciag timisdgel ZeR it ame therinver se
mounti n%é)r even.t gFSIng. &)EBtabL?e icr%léscsa—rstgéglgc?nal views of the second
cartridge holding éection 450 of the carriage 400 with respect
toaplane including the positionregulating groove 470. Although
it is descvibed that the ink cartridge 310 is installed in the
15 seccnd cartridge holding section 450 of the carriage 400 as an
example here, it is the same case that the ink cartridge 210 is
installedinthe first cartridgeholdingsection410of thecarriage
400.
As shown in FIG. 16A, the ink cartridge 310 is positioned
20 in normal direction to the second cartridge holding section 450
of the carriage 400. Here, the normal direction means that the
ink supply section 340 of the ink cartridge 310 faces the ink supply
needle 452 of the second cartridge holding section 450 and the
contact terminal member 362 of the ink cartridge 310 faces the
25 contact terminal membexr 460 of the second cartridge holdingsection
. 450. The ink cartridge positioned in the normal direction is
inserted into the second cartridge holding section 450 of the
carriage 400.
As shown in FIG. 16B, the ink cartridge 310 being inserted,
30 the positioning rib 382 is guided by the ink cartridge position

regulating groove 470 cf the second cartridge holding section 450.



310 is not | ocated facing each other. Consequently, the third sidewall 227
and the third sidewall 327 can be closely positioned so that the size of
the whol e carriage 400 can be small. FIG 16A and FIG 163 are partly
cross-sectional views 10 showi ng thab2the ink cartridge 310 is installed in
the carriage 400. FIG 16A and FIG 16B are cross-sectional views of the
second cartridge holding section 450 of the carriage 400 with respect to a
plane including the position regulating groove 470. Although it is
described that the ink cartridge 310 is installed in the 15 second cartridge
hol di ngFBectivr 950N PinE kg carevVeneingorad an° éxaepbeghdreithithe g same
case t ink cartri dg iLn.the %brst cartridge hol di ng

th ed
section 4%001&e tlf‘%es%cé?Pfiaggr%ifdgge horhh&lvw?l%e i’fnlé the ink cartridge

310 is positixgnede 20k idhmoFitde dithecsifan-divet heszaca eakt Thhasidwl @i ng
section 450 of the carriage 0. Here, the normal direction neans that the

i nk suppsdisedticonf e sfe adrad icak tadrdad hgéCBLI@J Baces orheSPrntepplthe needl e
452 _of the second cartri | di ng_sect 450 nd t t termnal
rorber SR Che Hoid Hh TiPage S0: Ta0es SPhelob oo Corariian Tber 460
of the seeordpertbid dgechel dhRas$es5t i S0t 45R. 3dh & Larndie 'c@%ﬂQﬁ_:}é' oned
in the normal directionis inserted into the second cartridge hol ding

sect i o3 Ub00mE st he C@atrwiag\é-t&oehe,é@n@rﬂwfwme mf@hﬁwktm@plbk negdld dge
310 bei [ rted oni.ng rih 82 i uided. b i.nk
cartri ég%gz pc@m E?osr(lécomgul‘—’gt| nlg 0381 OSSF the é%god“ AP gg@%oq di ng
secti ornfdble 22k cHl&iM@éSﬁd@ls&%V@g. preyestingglyh 329 iirsc engagediod th the
480 of the second cartridge hol ding section 450. As the ink cartridge
! 13180| s 34fr $Repl p.ﬁ§§rl’t%a:rlpﬁénlgrﬁ(p3@25%]:ys with ink through the ink supply

needle.

FIG. 17A and FIG. 17B are another partly cross-sectional
viewsshowing that theinkcartridge31l0isinstalledinthecarriage
400. FIG. 17AandFIG. 17Bare cross-sectional views of the second

15 cartridge holding section 450 of the carriage 400 with respect
to a plane not inclﬁding the position regulating groove 470.

FIG. 17A, which corresponds to FIG. 16A, shows that ink
cartridge 310 is positioned in the normal direction to the second
cartridge holding section 450 of the carriage 400. FIG. 17B, which

20 corresponds to FIG. 16B, shows a state of the ink cartridge 310
being installed in the second cartridge holding section 450 of
the carriage 400. »

As shown in FIG. 17B, when the bottomof the ink supply section
340 of the ink cartridge 310 comes in contact with the ink supply

25 neecdle 452 of the second cartridge holding section, the lower
surface of the projection part 320 of the ink cartridge 310 comes
incontactwithasurface472o0fthesecondcartridgeholdingsection
450.

The position of the ink cartridge 310 is decided not only

30 by the penetration of the ink supply needle 452 into the ink supply

section 340, but also by the engagement of the positicning rib



needl e 452 of the second cartridge holding section 450 enters the 5 inside
of the ink supply section 340 of the ink cartridge 310. As the bottom of the
i nk supply section 340 of the ink cartridge 310 cones in contact with the
end surface of the ink supply needle #52 of the second cartridge hol ding
section 450, the installation of the ink cartridge 310 is over.

Accordingly, the ink cartridge 10 310 supplies the printing apparatus with

i nk through the ink supply needle. FIG 17A and FIG 17B are another partly
cross-sectional views show ng that the inkcartridge3lOis installed in the
carri age824emd FF@e 1Mamﬁmadg€133<mletmlbs§€%dta@m gireayeof4 T he

second 15 cartrl ol din sectlon 45 400 wth re ect to
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cor r espppgls; & Cbcﬁh;ﬁe&% émaovx@oﬁ@g&tl@&rﬁ@ﬁ&i'ﬂgﬁbé%%é pesifioned,ig the
normal direction to the second cartridge holding section 450 of the
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the i nl&)éé‘?@i&ﬁégcfél@réw%cfﬂ;m the iink capt 3ﬁlydg@C§{%nC§ﬁ'§S hO-£QHL aGte W th
the inkK supply 25 needl e 452 of the second Cartridge hol ding section, the
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cont act rfa e 472 of the second cartrjdge | di n ection .450. The
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t he engagenent of the p03|t|on|ng rib 237 382 and the ink cartridge position
regll atd 9Q agvdosve Fpotact terminal member 362 of the ink cartridge 310
can be certainly transmitted tc the printing apparatus through
wires 462 of, for example:, FPC.
It is possible to prevent the positioning rib 382 from
damaging the contact terminal member 460 of the second cartridge
15 holding section 450, when Athe ink cartridge 310 is installed in
the second cartridge holding section 450, because the positioning
rib 382 of the ink cartridge 310 is located in the outside of the
width W2 of the contact terminal member 460.
Here, when the ink cartridge 210 is already installed, the
20 ink cartridge 310 is positioned in the inverse direction. That
is, it means that the ink cartridge is positioned as the first
sidewall 324 faces the contact terminal member 460 of the second
cartridge holding section 450 or the second sidewall 326 faces

the ink supply needle 452. If the ink cartridge 310 is mounted

[\
()}

in the second cartridge holding section 450 in this condition,
the inverse mounting preventing rib 329 of the ink cartridge 310
will be blocked by the ink cartridge 210. Accordingly, the ink
certridge 310 will not be inserted any more. Consequently, the
ink cartridge 310 is prevented frombeing installed in the second

30 cartridge holding section 450 in the inverse direction.



Accordingly, the contact term nal nenber 362 of the ink cartridge 310 is
coupled to the contact term nal nenber 460 of the second cartridge hol ding
section 450 with a degree of precision, even 5 if the contact term nal
menber 362 of the ink cartridge 310 is_, positioned far away fromthe ink
supply section 340, because the ink cﬁ#tridge 310 is positioned in the
direction to the sane second sidewall 326 by the positioning rib 382-
Consequently, the information obtained by the coupling of the contact

term nal nmenber 10 460 and the contact term nal nenber 362_ of the ink
cartridge 310 acanrbHengerd ahslabdvweaaasbbtii ednte dfhehprordsary: appenativs,

through wres 462 of, for _exanple, FPC It isnﬁossible %% prevent the
posi t i onfFR§ GIH T2t EF BN 24 dMRINP Fg SRR T BRE RL M & TRt e hERDES 260 t6Ctt he
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installed 1n the second cartridge holding Section 450, because the

posi ti oniisgplacbd3B82r ddwahef rork tdar timikdge el issdtacat,edeica ustee tdugt snéte of

t he idth W2 .of the contact termnal .nmenber 460.. Here, when the .ink
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in the ipyetge ﬁbé?g&bﬁﬂngTB@b. | RecbbdMBENG , t AL §BgriBkoeaktedgd b
positioned as the first Sidewall 324 faces the contact term nal nenber 460
of the sebenspacartidniydhsordintgcseteroangiomembenec sddend nki dawnalrlidgee
faces the iTk sgpgl% %eeq%%r%égfﬁif the ink cartridge 310 is nmounted 25 in
the second ga?FF|d93 hoFding §6¢t90n 450 in this condition, the inverse

nmount i ng preventhnididi 29 iaf theech 8K wald tihdgeoadtBctwekkrmbaabl pekedrby the
ink cartridge 210. Accordingly, the ink cartridge 310 will not be inserted
any HbrelsGphaeefiarit e PRE1CILAR CAFFEFRIgRA3ND 3 thepantdd irndmdberhg
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be transformed by the fabrication or the decrease of pressure in
manufacturing the ink cartridge, and the contact terminal member
can be further certainly coupled to the contact terminal member

15 of the carriage.

Although the present invention has been described by way
of exemplary embodiments, 1t should be understood that those
skilledinthe art might make many changes and substitutions without
departing from the spirit and the scope of the present invention,

20 which is defined only by the appended claims.

For example, though an ink-jet printer as a printing
apparatus has been described by way of exemplary embodiments, the
present invention can alsobe applied to sucha facsimile apparatus
or copying apparatusof ink-jet type, if theseprintingapparatuses

25 include a carriage.



NG e—t-0—ttTE—aDOVE €nbodi nents of the present invention, the contact

term nal nenber can be certainly coupled to the contact term nal nenber of
the carriage, though the contact termnal nmenber is placed far away from
the ink supply section, because the ink 5 cartridge is positioned in the’
direction to the sanme second sidewall by the positioning rib. Accordingly,
the degree of freedomof the space where the contact term nal nenber of the
ink cartridge is placed can be increased. In addition, in the case that the
contact term nal nmenber 10 is placed at the position corresponding to the
partitioning wall of the ink cartridge, it is hard for the ink cartridge
body to be transfornmed by the fabrication or the decrease of pressure in
manuf acturing the ink cartridge, and the contact term nal nmenber can be
further certainly coupled to the contact term nal nenber 15 of the
carriage. Although the present invention has been described by way of
exenpl ary enbodi nents, it should be understood that those skilled in the
art mght nake many changes and substitutions wi thout departing fromthe
spirit and the scope of the present invention, 20 which-is defined only by
t he appended cl ai ns. For exanple, though an ink-jet printer as a printing
appar at us has been descri bed by way of exenplary enbodi nents, the present
invention can also be applied to such a facsim | e apparatus orcopying
apparatus of ink-jet type, if these printing apparatuses 25 include a
carriage. 25 Wiat is clainmed is: 1. An ink cartridge for installation on a
printing apparatus having a carriage having an opening, to supply the

printing AREIARneH 6h | nk, conprising; an ink cartridge body for
containing a plurality of different inks therein and
1. An ink cartridge for installation on a printing apparatus having a carriage

having an opening, to supply the printing apparatus with ink, comprising:

an ink cartridge body fo.r containing a plurality of different inks therein and
having a bottom wall, a first external wall adjacent to said bottom wall, a second
external wall opp;osite to said first external wall, a plurality of internal partitioning
walls within said ink cartridge body and a plurality of ink chambers defined in part by
said partitioning walls;

an ink supply section having a plurality of ink supply openings located by said
bottom wall of said ink cartridge body, said ink supply openings corresponding to
respective said ink chambers; and

a memory comprising n contact terminal member disposed on sai‘d second
external wall in relation to at least one said partitioning wall;

wherein said partitioning wall lies in a plane, and said plane passes through

said contact terminal member.

2. The ink cartridge ae in claim 1, wherein said ink supply openings are located

on said first external wall of said ink cartridge body.



having a bottomwall, a first external wall adjacent to said bottomwall, a
second external wall opposite to said first external wall, a plurality of
internal partitioning walls within said ink cartridge body and a plurality
of ink chanbers defined in part by said partitioning walls; an ink supply
section having a plurality of ink supply openings |located by said bottom
wal | of said ink cartridge body, sahg ink supply openings corresponding to
respective said ink chanbers; and a nmenory conprising a contact term na
menber di sposed on said second external wall in relation to at |east one
said partitioning wall; wherein said partitioning wall lies in a plane, and
sai d pl ane passes through said contact term nal nenber. 2. The ink
cartridge as in claim1, wherein said ink supply openings art |ocated on
said first extRhensk cawidifigeoss isalaiimizkherin whelgeail oty cardBdgedandTi@tiepK
cartridge as in claim2, wherein when said ink cartridge and another said
i nk car t khidgmkadsetridpst ok | iskaned BHQh@rpixﬂthingga@BPﬁ{xétéé%d cBRtaft GORLAGL term nal
menber is positioned at a place corresponding to said partitioning wall
which is i : | Lt . .0 t.he _ot.her. ink. cartridge.
4. The irrf%h%%ﬁsr}?oglgt%ngasg‘??&%%f%%“\%ﬁ%ﬁ%f%%ﬁ%%%ﬁ i""ta?loW ERPSAHE 1ies in a
pl ane, nd .sai d,pl ape pass hr ough,sai d ,contact term nal nenber. 5. The
i nk cartﬁ?ﬂageg Hpgsig %@%ﬁﬁgaﬁ%EngﬁnﬁéﬁﬁnﬁF%ne intersects a centerline of
said contact term nal nenber. 6. The ink cartridge as in claim3, further
conprising an inverse nmounting preventing rib engageable with the carriage
of the printing apparatus when said ink cartridge is installed in a proper
ori ent at #.on offhe¢ frd qariridee ng imppiar At wisexeiR. salthgartitikniogmtall lgen aplide, ¢l ai m 6,
wherein the contact termnal menber lies in said second wall and the

i nver se amlsid pgnppassenthiroghrsalll doh@st feRmial hiekbewal | adj acent to said
second wall. 8. The ink cartridge as in claiml1, further conprising an

i nverse nmounting preventing rib engageable with the carriage of the
printing apparatus when said ink

5. The ink cartridge as in claim 4, wherein said plane intersects a centerlipe of

said contact terminal member.

6. The ink cartridge as in claim 3, further comprising an inverse mounting
preventing rib engageable with the carriage of the printing apparatus when said ink

cartridge is installed in a proper orientation on the printing apparatus.

7. The ink cartridge as in claim 6, wherein the contact terminal member lies in
said second wall and the inverse mounting preventing rib lies in a third wall adjacent

to said second wall.

8. The ink cartridge as in claim 1, further comprising an inverse mounting
preventing rib cngageable with the carriage of the printing apparatus when said ink

cartridge is installed in a proper orientation on the printing apparatus.



cartridge is installed in a proper orientation on the printing apparatus. 27
9 The ink cartridge as in claim8, wherein, ,when two said ink cartridges
are installed in a proper orientation, said inverse nounting preventing
ribs of both said ink cartridges he in a sanme plane. 1.0. The ink cartridge
as in claiml, wherein said contact term nal nenber is placed on a second
wall at a position near a third walb of said ink cartridge body, which 1is
adj acent to said bottomwall and sai’d second wal|. 11. The ink cartridge as
in claim2, further conprising an inverse nounting preventing rib formed on
fourth wall of said ink cartrjidge body opposite to said third wall, wherein
sai d i nve}se nﬁhﬁwnnkngarm@@eq@tmréalm b eherayi ivdenitrh sakkidacarivadges efe t he
printing apparatus when said ink cartridge is installed in a proper

ori ent at iiagtatled the pr@yer pribmMgtiappaididyérse mounting preventing ribs of both said

ink cartridges lie in a same plane.

10. The ink cartridge as in claim 1, wherein s21d contact terminal member is
placed on a second wall at a position near a third wall of said ink cartridge body, which

is adjacent to said bottorn wall and said second wall.

11. The ink cartridge as in claim 2, further comprising an inverse mounting
preventing rib formed on fourth wall of said ink cartridge body opposite to said third
wall, wherein said inverse mounting preventing rib engaging with the carriage of the

printing apparatus when said ink cartridge is installed in a proper orientation on the

printing apparatus.



